


TRS-80*Modell ComputerOwners 

The Doubler ": Percom's new Plug the DOUBLER '11 into the 
proprietary double-density disk controller chip socket 
adapter for the TRS-80* com- of your Expansion Interface 
puter. and ... 

t 

Store up to 354 Kbytes of formatted data on five-inch disks. 
• Increase formatted storage 
capacity of your minidiskettes from 
11/.! to almost 4 times. 
• Use with standard S·inch drives 
rated for double-density operation. 
• The DOUBLER · reads, writes 
and formats either single- or double
density disks. 
• Proprietary design allows you to 
continue to run TRSDOS . NEW 
DOS f , Percom OS 80 ' or other 
single -density software without 
making any changes to software or 
hardware. 

Mini-Disk Systems 
More storage ca
pacity, higher re 
liability- from Per
com, the industry 
leader. One-, two

and three-drive configurations in 
either 40- or 77-track format, start
ing at only $399. 

• In c I u des DB L D 0 S : ~ a 
TRSDOS* compatible double
density disk operating system 
• CONVERT utility, on DBLDOS " 
minidiskette, converts files and pro
grams from single- to double-density 
or double- to single-density. 
• Plug-in installation: No strap
ping. No trace cutting. Restore your 
Expansion Interface disk controller 
to original configuration by simply 
removing the DOUBLER'" and re
installing the original disk controller 
chip. r-----------, 
1 PERCOM DISCOUNT COUPON 1 
I worth $20 I 

toward 
I The Purchase of a I 
I DOUBLER ." I 
1 Coupon No. 80M103 1 

Expires December 30, 1980 L ~O:..d :h:e!r:hi~t= : l.:_w:_ j 
PHI(I '> Aro.U '>P1.UnCI\TION<; 'iiJBJI C rTO CJII\NGI. WITIIOUT NOTI<.:t:. 

• The DOUBLER'N 
circuit card includes 
high performance 
data separator, write 
precompensation cir
cuits for reliable disk read operations 
- even on 77-track drives. 

Introductory price , including 
DBLDOS T.. and format conversion 
utility on minidiskette, only $219.95. 
Use the coupon for even greater 
savings. 

Call toll-free, 1-800-527-1592, 
for the address of your nearest 
dealer, or to order direct from Per
com. 
IP., om n 0 200'' ctnv.. OS kOO'" opnatii'G ·~~= 

[ ~EflllllM) ~· 
PERCOM DATA COMPANY, INC 
211 N KIRBY GARLAND TEXAS 75042 

1214) 272 3421 



The easiest, least expensive way to generate 
spectacular multi-color graphics, sharp two-color alphanumerics: 

Your computer, a color tv set and the Percom Electric Crayon 111
• 

Add the Electric CrayonTM to your 
system and your keyboard be
comes a palette, the tv screen 
your medium. 

You dab and stroke using one
key commands to create dazzling 
full-color drawings, eye-catching 
charts and diagrams. 

Or you run any of innumerable 
programs. Your own BASIC lan
guage programs that generate 
dynamic pyrotechnic images, 
laugh-provoking animations. 

From a combined alphanu
merics-semigraphics mode to a 
high resolution 256- by 192-
element full graphics mode, the 
microprocessor-controlled Electric 
Crayonr ... is capable of generating 
10 distinctly different display 
modes. 

Colors are brilliant and true, and 
up to eight are available depend
ing on the mode. 
As shipped. the Electric Crayon'" 
interfaces a TRS-80* computer via 
your Expansion Interface or Printer 

( "EIUlllM] v• 

PERCOM OATA COMPANY. INC 
211 N KIAIIY ~ TEXAS 7~ 

121.1212·3QI 

Adapter. It may be easily adapted 
for interfacing to any computer or to 
an ordinary parallel ASCII keyboard. 

But that's not all 
The Electric Crayon is not just a 
color graphics generator/control
ler. 

It is also a complete self
contained control computer. With 
built-in provision for 1 K-byte of 
on-board program RAM, an 
EPROM chip for extending EGOS™, 
its on-board ROM graphics OS, 
and a dual bidirectional eight-bit 
port - over and above the com
puter/keyboard port - for 
peripherals. The applications are 
endless. 
Shipped with EGOS™, 1 K-byte of 
display memory and a com
prehensive user's manual that in
cludes an asse.mbly lan~uage list
ing of EGOS™ and listings of 
BASIC demo programs, the Elec
tric Crayon™ costs only $249.95. 

'" ~ trademarl< ol Percom Data Company. Inc. 

Options include: 
• LEVEL II BASIC color 
graphics programs on 
minidiskette: $17.95. 
• A 34-conductor ribbon 
cable to interconnect the Elec
tric Crayon™ to a TRS-ao• : 
$24.95. 
• RAM chips for adding re
fresh memory for higher den
sity graphics modes: $29.95 
perK-byte. 
• Electric Crayon™ 
Sketchpad, a sketching grid 
of proportioned picture ele
ments (pixels) in a tv aspect 
ratio. For 128 x 192 or 256 x 
192 graphics modes. 11-inch 
by 17-inch, 25-sheet pads: 
$3.95 per pad. 

SYSTEM REQUIREMENTS: the video cir
cuitry of the Electric Crayonr" provides di· 
reel drive input to a video monitor or mod
ified tv set. An internal up-modulator lor rf 
antenna input may be constructed by add
ing ine~pensive components to the existing 
video c•rcurtry. 
Pnces and spoocrhcatrons SlJbteCI Io change WllhOut nolce 

• • tradematk ol Tandy Radio Shack Corpcxatron wnch r>as no relalrons/llp 10 Percom Data Company 

Get into computer color graphics the easy, low-cost way with a Per
com Electric Crill' ™. Available at Percom dealers nationwide. Call 
toll-free, 1..eoo. 7-1-. for the address of your nearest dealer, 
or to order direct if there is no Percom dealer in your area. 



PROGRAMMING 
TOOLS 

TDAM ...................... $19.95 
For Model II . . ............... $29.95 

Includes MTC QUE Card' 

For Model II ........... $ 74.95 

SIFTER ................... . . $19.95 
For Modell I .... .. ........... $29.95 
Twelve in-memory high-speed sorts for use many 
BASIC program: stable. non-stable. with/without 
tags. for numenc or string data. Random File 
Sort 1ncluded. Some sorts written in machine 
code Includes sort subroutines. demo programs 
and 1nstruct1ons. Relocate as needed with 
REBUILD Requires programmmg experience 

Having trouble with RANDOM FILES? With MTC's 
Table-Driven Access Method (TOAM) you'll never 
fret over FIELDin$ aga1n No knowledge of 
random access files IS required. Insert the lOAM 
" interpreter " into any BASIC program and type in 
a few DATA statements descnbmg the information ... -----------------4 
1n your files. TDAM does the rest! Reads and 
writes fields and records of any type (even com· 
presses a DATE field into 3 bytes!). Features 
automat iC file buffer allocatton/deallocation . 
memory buffermg. sub-record blocking/de· 
blocking, and handles up to 255 fields per record. 
Super fast and super simple! Complete with 
TDAM interpreter , instructions and demo pro· 
gram Requires programm1ng experience. 

DIVERGE ................... $19.95 
For Model II ..... . ........... $29.95 
Compares two BASIC program hies. showing the 
differences between them Identifies & hsts lines 
which have been inserted. deleted. & replaced 
Use for version control. 

SHRINK .................... $19.95 
For Model II ................. $29.95 
Makes Every Byte Count ' Make programs 
smaller and faster ! Combines lines & removes un· 
necessary code including remarks, without alter· 
ing procram operation. Typically reduces pro· 
gram size 25% to 40% . 

SUPERSEDE ............... $19.95 
For Model II ................. $29.95 
A "must have" for the professional programmer 
or the serious amateur. Probably one of the 
greatest time-savers available. Write programs in 
shorthand · change variable names · generate 
program documentation · use with REBUILD and 
MINGLE to build new programs from old ones. 

REBUILD ... . .. . .. . . .. ...... S19.95 ..... -----------~ 
For Model II . . .... . .. .. ...... $29 .95 MINGLE-II . . ................ $19.95 
Reorgan1ze programs for add1ng program code. For Model II ............. . ... $29.95 
faster execution. readability. Much more than sim· Merge up to 14 hies (Program or Data) 1nto a 
pie renumbering. Rearrange groups of statements smgle ftle Data t1tes may be merged 1n ascend1ng 
withm a program · automatically updates or descend1ng sequence w1th the ordenng based 
re feren ces to line number s Use with on a user spec1hed companson f1eld A very han 
SUPERSEDE and MINGLE for maximum effect dy utthty for consohdatmg data f1les 

odel with all utilities 
Plus exclusive MTC QUE card! 

NEWDOS+ 
$6995 

by Apparat 
40 TRACK VERSION .......... $ 79.9 
Includes REF. RENUM. SUPERZ.AP, EDITO 
ASSEM .. OISASSEM .. DIRCHECK. and more' 
is the original NEWDOS with all of Apparat's 
programs. Includes exclusive MTC QUE (Quick 
Education) card . 
MTC QUE Card only ........ . .... ... . S 1 

The perfect supplement for your 
NEWDOS, from IJG. Inc. 

"TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 pages wntten 1n PLAIN ENGLISH packed w1th 
HOW TO mformatton w1th detailS. examples and tn· 
depth explanations Recover lost hies and dtrec 
tones remove ftle protectton. make BASIC pro 
grams unhstable How to use SUPERZAP. recover 
from DOS errors and MORE' 

TRS-80 DISK . ... .... . ........ $19.95 

DISKETTES 
Verbattm 5 ' • ·tnch 

10 Boxes of 10 ........ (each box) S22.95 
Hard-sectored (lO·hole). Box of 10 . S26.95 

8-inch FLOPPIES 
Single·density, Box of 10 . 
Double-density. Box of 10 

PLASTIC LIBRARY CASES 
5' ..tnch or 8·tnch diskette case 
50 (5 1 · ·inch) diskette tile box . S29. 95 

FACTORY FRESH, ABSOLUTELY FIRST 
QUALITY Mtn~mum order 1 bo• . NO order ltmit' 

NEWDOS/80 
by Apparat 

Apparat's long-awaited successor to NEW DOS t 
is here! This ts not an enhanced version or 
NEWDOS. but a completely new product. 
Simplified DOS commands can be Instantly ex· 
ecuted from BASIC. even within a program. 
without disturbing the resident code. System op· 
l ions, such as password protection, number and 
type of disk drives, BREAK key enable/disable 
and lowercase modification recogmt ion, can be 
quickly and easily changed. Five new random· 
access file types allow record lengths of up to 
4096 bytes. and no FIELDing! A powerful CHAIN 
lactlity allows keyboard INPUTs to be read from a 
disk f1le An improved RENUMBER facility per· 
mits groups of statements to be relocated within 
pro11ram code. Diskettes may even be 
designated as RUN-ONLY ! Features all 
NEWDOS+ utilities (SUPERZAP 3.0. etc.) and 
much more! One MTC technical staff member 
said having NEWDOS/80 is " better than sex" 
(you'll have to judge for yourself!). Includes 
180-page Instruction manual and MTC QUE 
card. 
NEWDOS/80 .................. S 149.95 
MTC QUE Card only .. . ........... $7.50 
CALL REGARDING OUR NEWDOS+ UPGRADE 
PRICING 

All products 
guaranteed for 

replacement only. 
MOST ORDERS 

SHIPPED 
WITHIN ONE 

BUSINESS DAY 

QUANTITY 
DISCOUNT 
INQUIRIES 

WE ACCEPT for 
standard UPS 
shipping & handling 

Prices, Specifications & 
Offerings subject to 

change without notice. 

• VISA 
• MASTER CHARGE 
• CHECKS 
• MON EY ORDERS 
• C.O.D. 

INVITED 

TO ORDER CALL TOLL FREE 

1-800-321-3552 
IN OHIO call (216)289-7500 (COLLECT) 

• S2.00 EXTRA 
lor C 0 D 

• Ohio residents 
add 5 ' '>% sales tax. 



CIO microcomputiri9 1 DATA 
APPLICATION 
188 Genotype Family planning Albert Rauber, M.D. 

BUSINESS 
106 When the Cows Come Home Take a byte out of your beef Sherill B. Nott 

CONSTRUCTION 
122 Caveat Emptor The pitfalls of home construction M. Parris 
182 Two BASICs Are Better Than One Two-level capability Allen W. Erickson 

GAME 
212 Asteroid Adventure A real trip Greg Perry and Don Taylor 

GENERAL 
54 Have the Courts Smashed Software Copyright? Art v. Applicat ion Dennis B. Kitsz 

114 Memory Sizer A basic tool Jack Decker 
140 Punch Out Your Disks Do It with love Richard Taylor 

HARDWARE 
82 The Light Pen Heavy stuff Hugo T. Jackson 

HOME 
176 Cold Comfort Keep your meter reader honest Dan Keen & Dan Laughlin 

INTERFACE 
118 H-14, Meet the TRS·80 A memorable meeting Frank Friesen 
144 Interlacing the NEC Splnwrlter A moving relationship James D. Kunzman 
194 The Serial Clank on the Printer Music to your ears William O'Brien 

RECREATION 
148 Westward Hoi What condition is your covered wagon In? Raymond J. Herold 
198 Puzzler Hidden Business James P. Morgan 

SCIENCE 
156 DVM Interface for the 80 Laboratory appl icat ion Karl J. Casper & Harry R. Freedman 

STYLE 
93 Get Serious No more foolin' around Roger L. Pape 

TUTORIAL 
68 Into the 80's Your guide to Intelligent operating fan Sinclair 
76 Pulling Strings Together-Part 2 Effective management Instructions John D. Adams 

100 The Useful USR(O) Function How to use It Terry Kepner 

UTILITY 
134 Variable Scroll A very handy screen William L. Colsher 
138 Input with Insight Output with ease Jack Decker 
202 Super Graphics Add excitement to your life Alan R. Moyer 
207 Triple Play for T·Bug Move your BUG around W. H. Johnson 
210 Take Me Beyond Your Leader Get ahead of yourself Robert McTernan 

REGULARS 
8 Remarks Wayne Green 

10 Inside 80 Ed Juge 
12 80 Input 
32 Reviews 
26 80 Accountant Michael Tannenbaum 

24 Education 80 Earl R. Savage 
20 80 Applications Dennis Kltsz 
40 The Assembly Line William Barden 
44 80 News Nancy Robertson 
48 New Products 
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~ META TECHNOLOGIES ~ 
MTC AIDS-I l l * 

MODEL I ... S69.95 MODEL II ... $99.95 
Introducing the latest add1t1on to MTC's fam1ly of data management systems. AIDS·III NO 
PROGRAMMING . easy to use COMPLETE PACKAGE mcludmg demonstration apphcat1on. 
documentation and MAPS·III (see below) 

• Up to 20 USER DEFINED FIELDS of e1ther numenc or character type 
• CHARACTER·type f1elds may be any length (total up to 254 characters) 
• NUMERIC-type fields feature automatiC formattmg. roundmg. dec1mal alignment and 

vahdat1on 
• Full feature EDITING when addmg or changmg records 

ENTER FIELD !cant type 1n more characters than spec1t.edl 
BACKSPACE (delete last character typed) RIGHT JUSTIFY FIELD contents 
DELETE FIELD contents SKIP FIELD (to next or previOus t.eldl 
RESTORE FIELD contents SKIP RECORD (to next or previOus record I 

• SORTING of records IS MACHINE CODE ass1sted 
200 RECORDS (40 characters) m about 5 SECONDS 
ANY COMBINATION of fields (mctud1ng numencs1 w 1th each f1eld m ascendmg or 
descendmg order 

• SELECTION of records for Loadmg Updating Deleting Pnntlng and Savmg IS 
MACHINE CODE ass1sted 

Spec1fy up to 4 CRITERIA. each usmg one of 6 RELATIONAL COMPARISONS 
LOAD or SAVE selected records us1ng MULTIPLE FILES 
Example Select records representmg those people w ho l1ve m the state of Cot 

orado, but not m the c1ty of Denver. whose last names begm w1th F' 
and whose mcomes exceed $9000 00 

Example Select records representmg those sales made to XYZ COMPANY that 
exceed $ 25 00. between the dates 03 15 and 04 10 

MAPS Ill (MTC AIDS PRINT SUBSYSTEM ). mcluded at no charge. has the follow1ng features 
• Full AIDS Ill SELECTION capab1l1t1es 
• Prmts user spec1f1ed fields DOWN TH E PAGE 
• Pnnts user spec1f1ed f1elds 1n t1tled . columnar REPORT FORMAT. automatica lly 

generatmg column headmgs, pagmg and (OptiOnally) mdentat1on 
• Can create a smgle report from MULTIPLE FILES 
• Pnnts user·defmed formats for CUSTOM LABELS custom forms. etc 

BELOW ARE TESTIMONIALS from owners of AIDS systems These are absolutely authentic 
statements and are typ1cal of the comments we rece1ve 

" Th1s program will do more lor my busmess than all the other programs I 
have. combined." 

Dav1d Wareham V1ce Pres1dent (EDPl National Hosp1tal and Health Care Serv1ces Inc 

" We have 32 different Data Base Management packages lor the TRS·80. AIDS· III1s easily 
the best It also makes 1t easier lor us to step up to our Model II smce the package is 
available for both computers." 

Jack Bllmsk1. Pres1dent 80 M icrocomputer Serv1ces 

" Your AIDS program is far and away the finest informat ion management system that I've 
ever seen. I am currently using it to maintain a clear picture of the demographic data on all 
the kids in our residential treatment program and it is working for me superbly." 

Frank Boehm . D.rector. Front Door Res1dent1al Treatment Program 

• COMPATIBLE w1th AIDS II data flies and AIDS subsystems 
• Move up from AIDS II and EXPAN D to 20 f1eld capab1l1ty WITHOUT REENTERING 

DATA 
• AIDS·II (Model I or II) ow ners may UPGRADE FOR ONLY $25 00 

' WARNING• Th1s program •s wntten m BASIC and can be l iSted tn the normal manner 
ModttiCiltton of code tS NOT RECOMMENDED due to tiS extreme complextty 

Let your TRS-80' Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFrs unoque pacflace, " INTRODUCTION 
TO TRS-80· ASSEMBLY PROGRAMMING" tn· 
eludes ten 45-mmute lessons on audiO cassettes. a 
display program lor each lesson provKhng 1llustra· 
tion & re1nforcement. arid a text book on TRS-80 
Assembly Ynguage Programmmg Includes use
ful rootines to access keyboard. video. pr1nter arid 
ROM Requ!res 16K • level II. Modell. 

REMASSEM·l ............ . .. $69.95 
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Let Your TRS-80' Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 
REMSOFT does It aaam! REMDISK· l is a concise. 
capsulated supplement to REMASSEM-1. Pacflace 
consists of two 4S-mlnute lessons on audio cassel· 
tes. arid d1splay procrams providing illustration 
arid reinforcement Provides specifiC track arid 
sector 110 techniques. arid sequential arid random 
file access methods arid rootines. 

REMDISK-1 . . ... . .. .. ....... $29.95 

MTC AIDS- II . 
Allin& Information? Doctor It up with AIDS-II . 
This Automated Information Directory System 
offers twelve user ·defined fields with full feature 
editlna when addtna or chancina records. Selec· 
live Loading, Updating, Deletina. Printing arid 
Saving records may be accomplished usina any 
of six relational comparisons. Also features 
machine code assisted sortina (200 records in 
about 5 seconds) by any combination ot fields. 
arid much more! Unique " wlndowlna" capability 
allows directories of unlimited size. Wirldow size 
is typically 200 0< more records In 32K. Can be 
used for maillnatists, client reference reporttnc. 
appointment "calerldars", Inventory records arid 
other information systems. Easy to use. Defininc 
a system takes aboot a minute. MAPS-I (MTC 
AIDS PRINT SUBSYSTEM) is included at no 
charae. MAPS features full AIDS-II selection 
capabilities. prints user·specitied fields down the 
page, produces user·specified columnar report 
formats with automatically generated column 
headincs arid paging, arid allows user-defined 
print formats tor custom forms. labels, etc. Add 
subsystems for additional capabilities. May be 
upgraded to AIDS-Ill when required. 

MTC AIDS· II ................... S 49.95 
For Model II ... . ............... S 79.95 

AND OTHER MYSTERIES 

Volume II 
Forward by H. C. Pennington 

Cllll now and place your order lor hiS new bool<. 
MICROSOFTTM BASIC AND OTHER MYSTERIES 

A pumer lor cassette and d•sk BASIC on the TRS-aO. 
the 1nformat1on provtded applies to ••m•lar 
MICROSOFTTM BASIC tnterpretera Features tn 

elude deflnotton ol terms an o-erv•ew ol BASIC and 
DOS. explanatiOn ol e111S, error codes. verb acuons. 
cold end ·warm restart procedures. and ex 

am•nattOn of system ullht•es. authmet•c support end 
UO duver routmes. and the communocat!Ofls regton 
In RAM lndovodual routones are explaoned •n detail. 
woth an Index provided lor easy access Appendixes 
Include tables for BASIC and DOS vectors. stacks 
and tnterrupl locattons. PLUS thOusands of com
ment lines lor the complete MICROSOFTTM BASIC 
Available lrom the publiSher tn juSI a lew short 
.,eeks. the puce •s less than S30 

• M 
PRODUCTS ON PAGE 4 

Let Your TRS-80" Test Itself With 
THE FLOPPY DOCTOR & 

MEMORY DIAGNOSTIC 
by THE MICRO CLINIC 

A complete checkup lor yoor Modell. THE FLOP· 
PY DOCTOR complet~ check$ every sector of 
3S- or 40-track dtslt driVeS. Tesu motor speed. 
head positJornng, controller tunct100s. status bits 
arid provides complete error toc&'"C· THE 
MEMORY DIAGNOSTIC checks lor proper 
writelread. refresh, uecutability arid eacluStvity of 
all address locations. Includes both diagnostics 
arid complete instruction manual. 
SYSTEM DIAGNOSTICS ... . .. $19.95 



MAKES EVERY BYTE COUNT 
IN YOUR TRS-80® MODEL I OR MODEL II DISK SYSTEM 

MTC AIDS CALCULATION SUBSYSTEM-Ill 
MODEL I ... $24.95 MODEL II ... $39.95 

User-specif!ed ~;;;~;= ACT~;;:;;=~;n••---------~m~=====;~~;=7.::_ Automat!<: Page 
page title Numbenng 

. .CUSTOMER DATE Q'!Y SALE AM'l' SALES TAX CROSS SALES $/IDIIT 
Cc>lumnar/ ~-- a;m-.; :=:..----- -----~-- -------· _,_~-.,.~ __ __.._ 
Headines o.oo----User-specified 

ACME 3/10 100 675.oo 37.13 712.13 1.12 initialbalanceforward 
200 1325. 00 72.88 2110.00 6.99 

3/20 400 2475.00 136.13 4721.13 6 . 53 

/20 400 2600 . 00 143.00 11288.50 6 . 86 
------- ----------- ---------

/'

/10 600 3625.00 199.38 8545 . 50 6.37 

Optional noo 1 o7oo. oo 588. 50 ~Columnar values 
Indentation :u:TA 3/10 2oo 1 :;45 . oo 73. 9s---.-r:12.-::7:-::::o~7 -:_ 4::8--:7:-.:o¥7 computed using 

Columnar $Ubtot.als 
generated when 

there is a change 
in a user-specified 

column. 

User-specified 
Columnar Totals 

XYZCO 

3/15 100 6 74. oo n. 01 13418.55 1. 11 constants and/or 

4/05 
4/10 
4/20 

3/10 

3/20 
4/ 10 
4/ 15 
4/20 

200 1295.oo 71.23 14784.77 6.83 column values 
400 2435.00 133 . 93 17353.70 6.42 
150 935.00 51.43 18340 . 12 6.58 
600 3585.00 197.18 22122.30 6.30 

650 10269.00 564.80 

200 1325.00 72 . 88 23520 . 17 6.99 
100 685 . 00 37 .68 24242.85 7 .23 
300 1940.00 106 . 70 26289 · 5 5~ Balance forward ----------- --------- calculations (Ex: Gross 600 3950 . 00 217.25 

sales equals previous 
150 995 . 00 54 . 73 27339.27 7 .00 gross sales + sale 
200 1345 . 00 73 . 98 28758 . 25 7 . 09 amount + sales tax) 

50 355 . 00 19 . 53 29132 . 77 7 .4 9 
300 19 75 .00 108 . 63 31216 . 40 6 . 95 
400 2520.00 138.60 33874.00 6 . 65 
700 4175 . 00 229 . 63 38279 . 62 6 . 29 

---- ----------- ---------
1800 11 365 . 00 625 . 08 

•••2 --w•••••••• --•R••••• 
5750 36284.00 1995 . 62 

Compare AIDS-111/CALCS with any other data management package under $100! 

Others make claims. CALCS-111 delivers with user-specified: 
• Ftelds tn any order , w•th optional indentation • Columnar subtotals and totals 
• Computations using held values and constants • Full AIDS-Ill selectiOn of records to be prtnted 

Use for accounting. inventory. financial and other numeric-based information packages. 

CALCS-111 REQUIRES THE PURCHASE OF AIDS-Ill OR AIDS-II 

All Pf'oducts 
guaranteed lor 

replacement only. 
Prices, Specifications & 

Offerings subject to 
chance without notice. 

MOST ORDERS 
SHIPPED 

WITHIN ONE 
BUSINESS DAY 

QUANTITY 
DISCOUNT 
INQUIRIES 

INVITED 

TO ORDER CAll TOll FREE 

1-800-321-3552 

WE ACCEPT 
• VISA 
• MASTER CHARGE 
• CHECKS 
• MONEY ORDERS 
• C.O.D. 

IN OHIO call (216)289-7500 (COLLEen 

f':lETfl TECH~[U_[][j~ES ~CJRP[]Rfll~(]~ 
26111 Brush Avenue, Euclid, Ohio 44132 

• Add S2.50 lor 
standard UPS 
shippinc & handling 

• S2.00 EXTRA 
lor C.O.D. 

• Ohio residents 
add 5 1 z% sales ta• . 

800827 

Ill$.~""' ·- S/111(1 111 tfiiSit<td 
t•~U ol h•IIJ Colo 



What About Tandy? 

You 'II find me being crillcal of Radio Shack 
where I feel that they can improve their 

act. I think you'll find me properly appreciative 
when they do come up with improvements and, 
hopefully, tolerant when 1 can see that things 
are beyond their control. 

For innance, I can't really be critical of 
Radio Shack for beina slow in keeping up with 
the pioneers of new hardware and improve
ments on their software. Since I am fl&htina a 
similar battle aaainst time with Instant Soft· 
ware, I realize how looa it takes to implement 
something new, particularly when your repu
tation is at stake. It's easy to rush a new pro
aram out to th~; market as lona as you don ' t 
care whether it has bugs or not, or whet her it IS 

the best one out of its type . This is why so many 
of the smaller proaram houses have such a high 
percentaae of crap. Tandy can't afford that any 
more than lnnant Software. Innovation takes 
au exasperatingly lona time, and we live with it, 
though not araciously. 

Recognizina that I tend to hear the horror 
stories, I'd like to hear from any proarammers 
who have had a happy relationship wuh Radio 
Shack. Before I go wamina programmers to be 
extra careful, I'd like to make sure that I have 
the facts. Billion dollar firms are difficult to 
deal with and can inadvertently squash individ
uals without beina aware of it. The hiaher ups 

"I can't really be critical 
of Radio Shack for being slow 

in keeping up with the pioneers 
of new hardware and 

improl'ements on their software. " 

are protected from the flak by armies of lower 
echelon people, who do not want to "bother" 
the bosses. 

Change In tratcgy 

When 80 was started, I planned to keep the 
hiaher level TRS-80 articles in Kilobaud Micro
computing as a sort of "next step upwards" for 
computerists. Since that time, the market has 
chanaed and the magazines must change with 
it. KM has gamed a wider business and 
education-<>riented readership. 

There are still hobbyists, but they arc quite a 
different breed, for the most part, from the 
computer hobbyists of five years 8j0. I SUSpect 

that most of the circa 1975 hobbyists have 
either quit in disaust over the problems they co
countered or else are alive and well, but v.orkina 
in the industry . The new hobbyists arc less in
terested in desianina circuits than in writing 
programs and finding out better ways to ust 
microcomputers. They have become trapped 
by the enjoyment and mental expansion which 
computers bring. They arc the new "hobby
ists." 

In line with this concept it seems appropriate 
to let 80 cover the world of the TRS-80 and KM 
the rest of the systems-all at a fundamental 
level that can help newcomers learn about com
puting. 

In line with this basic concept we are looking 
for articles which will help newcomers over the 
hurdles. If you are o rank beginner, you miaht 

keep o log of the things that perplex you and 
then, when you have surmounted these prob
lems, take the time to offer help to those who 
arc to come after you. 

Beginners need articles that explain in En
glish about all of the mysteries of computers. 
They want to know about all the different kinds 
of printers and which they need to buy. They 
want to know about memory and storage de
vices. I have yet to see a aood article anywhere 
on all of the different kinds of disk units. They 
want to know about 1/ 0 ports, about control 
systems, about lanauaaes and operating sys
tems. They want up-to-date information. Get 
busy. We pay well for articles. 

The Future 

How con one look very far into the future of 
computers? The changes are coming on a 
monthly basis. It is almost all we can do to cope 
with the present, much less predict with success 
what things will be like in five, ten or twenty 
years. 

Yet, when we look back on the past, we find 
that most of the things we have at present were 
reasonably predictable. 

Microcomputers can save a whale of a lot of 
money and time (which is money) for busi
nesses, so In the future, we are going to see 
them being used heavily. One of the more sig
nificant developments will be a universal elec
tronic mail system. Once that is up and running 
I think micros will be getting into businesses at 

uw Kom/tld, tht prtSident of Radio Shack, au ended the showing o/tht 
three new TRS-80 computer systems at the rectnt press cof11erence in Ft. 
Worth. That's Lew on tht left, me on tht right. 

Tht Modell /I was a good movt, If not particularly newsworthy in vitw 
of the small changes berwten it and tht Model I. It dOtS pave a woy 
toward eventually stopping production on the Modt/1, which FCC noi.Y 
requirements would havt dictated anyway. 
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Very sharp printout 
at very low payout 

• 

The Heath H-14 Printer gives you high-performance 
features at one of the lowest prices anywhere ... 
• 5 x 7 dot matrix and high quality impact printhead 

give you clear, easy-to-read images 
• Standard 96-characterASCU set, UPPER and lowercase 
• Operator or software- electable line widths; 132, 96, 

or 80 characters 
• Compatibility with any computer having RS-232C or 

20 rnA cuiTent loop serial interface with handshaking 
• Sprocket paper feed, with adjustable spacing, to keep 

paper moving smoothly 
• Sustainable print speed approximately 30 characters 

per· econd 
• "Paper jammcd• and "paper out" signals to prevent 

loss of data 
• Selectable baud r-,lles from 110 to 4800 
• Convenie nce of standard fan-fold paper. 2.5 to 9.5 

inches \vide 
• Chrome wire rack to keep paper neat 

VIsit your HeathkH 
8errice Center 
11· 1<1 Prlnler8 are oa d~play 
al tbe 61 lteatbld t mec:lronlc 
Cealf'rs tbrougboul tbe U.S. 
and Canad a . See )Our telt>pboae 
•hlle p~~ges for tbe locaiJon 
DeaN! f)OU. 

In lht- L Hf'alhlul EJ.-.:trunoc 
C .-nl""" al'tl uml oC\eriiKhnnlo~ 
lii!Cln•mca Cnrporallon 

'In lui fnnn FOB Bt-nlon It arbor \II AI o a\'allahle 
nunplo lt•h a emhll'd al $li'IS 00 t 08 lknton It arbor 
Pnc uh1~11o chang!'! \\llhnul ni>IJ<·e 

The H-14's remarkable price includes connecting cables, 
paper rack, paper, and ribbon - so you're all ready to 
run. And service for the H-14 is available at 61 Heathkit 
Electronic Centers in the U.S. or Canada. 
Check outlhe microprocessor-based J l-14 Printer today, 
in kit form or factory as embled. You'Ll find complete 
de tails in the newest, FREE Heathkit Catalog. Send for 
yours today, or pick one up at the nearest Heathki t 
Electronic Center. Dealer mquiries on assembled 
unJts are invited, too. 

Complete 8ervlce, 80 you're 
never left out in the cold li 

Computer Systems 

alog 

CP-191 



a much faster clip than they are at present. That 
use alone will more than pay for the computer. 

The software business will, I expect, grow 
significantly for specific business uses. I'm still 
not wholly convinced of the place of the com
puter in the home, or even of the concept of the 
personal computer. I suspect that the media 
have been led astray by these terms. 

The more I think about home applications 
for the computer, the more convinced I am that 
most of these applications will be taken over by 
dedicated microprocessors. Sure, we can run a 
microwave oven with our home computer, but 
with a Jot less trouble we can build a chip into 
the oven to do the job. Ditto watering the lawn, 
security for the home, and ditto, I'm afraid, for 
almost every other application which comes to 
mind for the borne. Soi'T)' about that, home 
computerists. 

As more and more of us work at home or use 
a computer for educational purposes at home, 
perhaps the home computer will come into its 
own. I don't think it will be much different 
from a school computer or an o ffice computer. 
Oh, an automated index to our records and 
books would be handy . .. if we want to spend 
the time it takes to input all that data and keep 
it up to date. The idea is boggling to me since I 
have, perhaps, S,OOO books to index and, per
haps, a thousand records with God knows how 
many cuts on them. Then there are all those 
maguine articles I would like to be able to lind. 
It comes down to whether or not I can afford a 
full-time secretary to put all that data into the 
computer so I can find the record or book I 
want. I can do that pretty wcll now, without the 
index-if I spend a bit of time searching. That 
may be more efficient than the index. 

What do you think? 

Threats from Japan 

Virtually every Japanese electronics firm has 
had a microcomputer on the market. It was on
ly a matter of time before some of these outfits 
started looking to see what they could do over 
here. One of the first units to come over was the 
Sord, but it was a quarter-hearted effort and 
unsupported by significant advertising, so 
nothing came of it. 

At NCC in May I saw the first of NEC sys
tems being shown. I am not yet sure that Nip
pon Electric will be coming over in force, but 
their success in Japan and their competitive 
edge against Apple may tum the trick. 

More definite are the plans by Matsushita 
with their Panasonic and Quasar brand con
sumer electronics. They showed their Quasar 
system at the summer CES (June) in Chicago 
and generated much enthusiasm. I talked with 
them about this and they are projecting sales of 
about one million systems for 1981. At approx
imately $400, the computer is not much larger 
than those language translators, a hand-held 
unit. Even with all of its accessories, it will lit in 
a smaU attache case. It's ideal for the travelina 
businessman or salesman. They just might 
reach their goal in 1981, unless Radio Shack 
pushes hard with their very similar TRS-80 
Pocket Computer . 

Another interesting system shown at CES 
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was from Casio. Casio says they intend to be 
the largest microcomputer firm in the U.S. by 
1982. With enough software support and the 
well-known Casio advertising and marketing, 
they might do it. 

Apple? Their sales are growing rapidly, but 
limited available software could be their 
Achilles' heel. The Apple may take a licking 
with competition from the NEC and new 
TRS-80 Color equipment, particularly if NEC 
makes a strong move to get software support 
for their system. 

New Hardware 

Tandy's Model Ill is a nice development, as 
is the TRS-80 Pocket Computer, but perhaps 
Radio Shack is reacting too much to the hard
ware competition and further splintering their 
ability to support their systems with software. 

I remember the panic which came over Mits 
when they saw Sphere coming out with a 6800 
based computer. Instead of pushing ahead hard 
with their 8080 based system and developing 
further hardware and software support for 
that, they squandered their lead by trying to 
quickly compete with the Sphere system intro
ducing their own 6800 computer . The result 
was a multimillion-<lollar disaster. I suspect 
their pushing the 6800 was the downfall of 
Mits, weakening their cash situation , curtailing 
their growth, and eventually forcing them to 
sell out to Pcrtec, where massive indifference to 

the micro market quickly sank whatever was 
left of Mits. 

If Mits had pushed their advantage and not 
gone into a panic mode over the Sphere, which 
folded up as a result of poor design, an almost 
total lack of software support and insufficient 
financing, Mits might be one of the largest 
fi rms in the field today. Millions of dollars 
down the tubes . 

I can understand the: worry by Radio Shack 
over the Quasar and Panasonic pocket com
puters and it may turn out that the effort re
quired to tum out Radio Shack's own system 
was well invested. But with six differem com
puter models to support, even the resources of a 
billion dollar firm arc straining beyond what 
seems practical. 

The TRS-80 color unit looks good m re
sponse to the growing market share being ta.ken 
by Apple. 

The Model Ill TRS-80 is an appropriate re
sponse to the need of businesses and schools for 
more self-contained units and to the recent in
crease in Commodore sales resulting from their 
single unit system design. The software com
patibility with earlier TRS-80 systems is a big 
plus and, I suspect, that the design considera
tions were not a big deal for Tandy. Model l!! is 
more a repackaging project, a successful one, I 
would say. 

Come 1983, which manufacturer will be in 
the driver's seat? 

!~!.!,!!10 
computer merchandising , Tandy Radio Shack 

T ast month space did not permit telling you 
..l......labout our new printers in the Radio Shack 
line for 1981. Introduced at the same time as 
our new computers, they have been quite well 
received . I 'd like to tell you about two of them 
now. 

The first is our new TRS-80 Line Printer VI 
available September 30. It is a very low-profile, 
14-inch wide, 132<0lumn printer, which can be 
pinch-fed, but comes with a removable, adjust
able tractor feed. It has a nine-wire dot-matrix 
head, and produces four print sizes (S, 7 .S, 10, 
or IS-characters-per-inch), plus graphics 
characters. or course it offers upper and lower
case. Its speed is 100 CPS, and the LP VI is bi
directional . The average throughput is 33-lines
per-minute and it uses our standard parallel 
port inter face. 

Versatile Feed 

The versatile feed system allow~ you to use 
tractor-fed forms from four to 14-7/ 8-inches 
wide, or even single sheets of paper (pinch
feed) . It 's also rated for the original and two 
copies. Its overall size is only 6 YJ x 13 YJ inch
es, and it weighs only 28 pounds. Exclusive of 
the cable, it's only $1,160. 

The other new printer is our TRS-80 Plotter I 

Printer, scheduled in limited quantities, for the 
end of November. If your primary requirement 
is plotting, but you don't want to buy a sepa
rate printer to list your programs, this might 
just handle both of your needs. This unique in
telligent plotter draws with a standard ballpoint 
pen, on a continous roll of pin-fed, 9-mch wide 
paper. It can handle complex plots and graphs 
with outstanding resolution, and it can print 
upper and lowercase letters, approximately 
nine per inch, or 7S per line, at a nominal live
lines-per-minute. 

The TRS-80 Plotter / Printer uses our parallel 
interface, we1ghs in at 26 pounds, and is 7 YJ x 
18Y. x 144/ S inches. The price, excluding 
cable is S 1,460. 

This might be a good time to publicly reply to 
a fairly common question . .. and, I admit, 
some complaints. The complaints seem to re
volve around a customer who bought a TRS-80 
and Scripsit, but wanted someone else's print
er. Now he can't get them to work together 
properly . Nor can he get anybody at Radio 
Shack to tell him how to make them work. 
work . 

Well, I can certainly sympathize. At one 
time, I did a bit of drooling over one of the non
Radio Shack word processing printers. I was 

Inside to page 40 
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Computronics' Rebuttal 

I wish to take issue with the statement made 
by Peter J. Brennan on Page II of the July, 
1980 issue of 80 Microcomputing. In that issue, 
Mr. Brennan states tht Computronics is "too 
expensive." I wish to point out some benefits 
one receives when subscribing to the H & E 
Computronics Newsmogoz.ine for $24 per year. 

1. Twelve monthly issues of the maga2ine are 
devoted largely to the serious TRS-80 owners 
rather than the hobbyist. 

2. A 48-page catalog containing 180 software 
items written by established houses. 

3. A money-back guarantee on all the soft
ware we sell (and even a money-back guarantee 
on disk drives and printers). 

4. A free cassette containing five programs. 
5. We have a special help line, and in-house 

programmers who will answer any question re
lated to the TRS-80, including questions about 
hardware or software, wherever purchased. 

In closing I wish to quote a part of a letter 
that we published in our maga2ine. 

" ... I very much appreciate your software 
refund policy. I was astonished at the speed 
with which you refunded me the price of the In
come Tax Pax B program that I found not very 
useful at all. You may be sure that when I buy 
software in the future, you will be my first 
source. I don't want to return it. .. I want it to 
work right. .. but it's nice to know I am not 
stuck with useless stuff." 

Who gave us such a nice compliment? Peter 
J . Brennan, the writer of the negative remark 
published in your July, 1980 issue. 

Howord Y. Gosman, Publisher 
H & E Computronics, Inc. 

Spring Volley, NY 

A Hobbyist's View 

As a would-be computer hobbyist, and sub
scriber to several magazines, I have difficulty 
with the recent articles on theft and pirating of 
programs. 

Since no one seems to write in behalf of the 
hobbyist, I' ll take a shot at stating an alternate 
view. As usual, the press jointly pursue an issue 
and wholesale articles are written expressing a 
position on a subject affecting the publishing 
world directly. 

My main objection is the association of theft 
and/ or pirating as randomly applied to anyone 
accepting a program other than by direct pur
chase. It is bad enough to label and name call, 
but to offer rewards for arrest and conviction 
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.. ,. nut tlm6 yo~~ ... lUI tiN YTR 
to IWOI'd tiMt fl'ldl moW. from TJ' . .. 

ltJI»> ,.,..q . .. 11 t#Wf, or wor.w, t1 plnlt~. '' 

of these people is really getting small. Worse 
still, it will not cure what you believe to be a 
problem. The truth really is simple ... because 
programmers know very well that programs are 
hard to protect and therefore control, prices are 
set high enough to recover a dollar percentage 
which will return a viable profit on investment. 

Hobbyists in computing, as in radio, fishing, 
music and others, form common groups to ex
change ideas, and yes, to exchange material or 
to jointly purchase items or materials. To call 
the members of such groups thieves or pirates 
would be ridiculous. 

Consider tbe following example of a similar 
industry and problem. 

Recording equipment is sold in various 
forms at most major stores in any community. 
These devices record either audio, electrical im
pulse, video or combinations of these. The next 
time you or a friend use the VTR to record that 
great movie from TV, remember the $25 mil
lion cost to produce it, the $400 daily rental 
loss, the $4.50 ticket price not paid to the local 
theater, and in keeping with your thinking, 
label yoursel rand your friend a thief, or worse, 
a pirate. 

I personally have 30 to 40 hours of taped 
movies; great movies, but I didn't pay for 
them. More importantly, I'm not selling them. 
That is my point; by my way of thinking, no 
one is a thief or pirate unless they take 
something from someone and use that some
thing for personal gain. You have not proved to 
my satisfaction that this is, in fact, being done 
with computer programs. Rather than inhibit 
growth, users groups and exchanges of infor
mation have generated demands that have 
pushed home computer technology ahead at a 
faster rate than originally dreamed was possi
ble. 

Ronald Dudeclc 
Ontario, CA 

A Better Byte Loader 

The RSM-2 machine language TRS-80 moni
tor from Small Systems Software, is a nigh 
quality product. It can do much more than 
Radio Shack's T-BUG and should be con
sidered a necessity for any serious 80 user . 

The 16K cassette version sells for $26.95 and 
a symbolic listing is available for $7 .SO to those 
who have purchased the tape. 

I have a modification to the RSM-2 which 
improves its byte loading utility. 

The byte loader is activated by the U com
mand of the RSM -2. To enter the loader pro
gram, type aU and follow it with the hexadeci-

mal destination address of the first byte to be 
loaded. Hit the ENTER key and you will see the 
address displayed on the video monitor. You 
can then enter any desired bytes in hex code. 
Each character will appear on the monitor as 
you type, with a format consisting of an ad
dress followed by eight bytes per line, much like 
that of the familiar DUMP command. 

While using the byte loader, three commands 
are available and can be used at any time 
following the entry of a complete byte. Pressing 
L displays the next destination address and 
stans a new line. The left arrow deletes the last 
byte entered. BREAK exits from the loader and 
returns you to the RSM-2 command mode. 

Chesney E. Twombly 
Kennebunk, ME 

Twombly subroutine A. 

This symbolic listing shows the changes to 
RSM·2 that are required in order to Implement 
the TRS.SO better byte loader. RSM·21a the t6K 
cassette version of the TRS.ao monitor avail· 
able from: 

UIO EtV 6UI 
WEft £0V 612l 
cu EtU 'fH .,, £0U •n• 
usu uu .... ... "" 

6C11 l(tl u A, CJ 
•ctt UU71 lt (V$U),A 
6CU J[fl lt ... 
"" Ul11r ll (UUhi),A 
6C12 1[1( ll .,7( 

•n• nun ll CUS£1•2t,A 
6CI1 " au ... "'' 
"" .. ... 
6(1) " . ., 
UIJ " 1101' ... Hll 

•n• """ Ull 6t11 
•It• " .. , 
U ti .. Nor 
61t l .. OM 

01& 1[11 

1($( 11 IYH ltLU 
1EII 11 ILC• 
l EU I I IH.C-
I Elf I I III.U 
I hi " rusw It 
7(61 •I LD ... 
lUI tl II IE CALL l fifM[I: 
I US .. ... . .. 
11U tl ,., IC 
lUI " au 

EU 

Twombly routines cont. 



1 keep readlna or the ouuaae and frustration 
hat some folklsuffer or seem to suffer from 

Vln& their propams copied by ICOUDdrels 
ho woa't buy them 
Let me tell you that your outrqe is sma1J 

pared to thai or my owa. I am a user of 
opams, not a wmer, IIIICie I am much too 

y and too 1napenencaS to wnce the com
ex and IMidly needed propams to Ullll me Ia 

he operation Of a f111rly lar&e Insurance apnc:)' • 
I have purchued many propams Ia an at· 

empt 10 aet what I need to run SII,OOO wonh 
of computers, and have beaun to realize c:on· 
lderable conlelllpt for sellers or proarams 
htc:h are advertised to do somelhina put. 

ads do no1 tell what they don't do; some
they don't even work a1 all, and some-

mes they disable the maaa JX'OII'UII and mate 
t unusable 

Coasider a propam c:aUed Penci1/Pal, sup
to add names from a mail Ust to a form 

ter created by Elec:tric: Paac:il. It works 
or but the ad clocsa 't say that It disables 

he most valuable feature of Electric: Penal, 
hat or beina able to handle words Ia a c:oa
anuous strlftl, wuh Penc:d dona the work of 
ustafyana and placina everyah1na where 11 

Jonas. Abo lost IS the vanable line Jenath: 
ou are stuck With 62 c:harac:ters to a liae and 

he necessity or a c:arriqe return .. the ead or 
ery bne 
The S35 IS aoae and the seller of the propam 

on't &JVC tt bKk even thouah bis proaram 
tes more problems than it solves. 

1 c:an &JYC you many more aamples sinc:lc I 
ve about S500 wonh of propams thai don't 

ork. I've ot some darn ood ones too but 

Th'Ombly subroutine B. 

cont. from prellious page 
l UI u uur IJ ..... 
1[1 1 (I 1161 .... uu -7fU U IIU "'" U"L lUI 
71U """ UH ur 
l UI nn " II 
7111 C1 " 11 J' •t,c••• 
7( 11 n 'r., ULL cor 
7(1) Clfl4' Ull CRr 
7EU 21 IIC Hl 
1£11 Cl IS 7! J' uru 
7£1A H .fC cu• '' 4C 
1£1t Cll171 " lfl,lDU 

"''" Cl II 71 CAll .... 
7(11 Cl u 7( LIU CALL Clff~T 

7111 Cl SC 71 Ull Iff( 
7(11 77 ll , ... , .. 
7Ut Cl Jt " CAll .,, 
7UC II II( .. 
7111 71 ll •• l 
1(1( Ufl .. I 7 
7[)1 H U " ' nu CAII1£ Jt t,a.M 
1(1$ CJ IS 1( Jt nrn ... 7[]1 

7[)1 A7 11'41:1 ... • 
7UI UIIU CML l(tl ,, .. , Cl 'f ,, CALL cor 
1[H .. . , Clt!Vl lUI 01 
1[U " Jl 71 J, I',HfMU 
1(4t CI U ... . .. 
" .. 'l IJ 11 " '··· 7 (4[ "" ... ..7 
7(11 '13111 Jt 1', IID&D 
7UJ Ct f A .. All A, U 
JUS ,.. Jt 1( Jt 1.1111!0 
1£9 Ct l(r 

1CSt Cl II 11 1 .. 11( CAll ! ... l 

You won't find me Ia the sympathetic: poup 
for thole who c:ry about haYin& their propams 
ripped off and not aettlna paid for what they 
suppoaedly do such a aood job or. I've beea 
" had" too many wncs by thac pys. The ones 
wbo really do a aood job act my money and my 
i!ppnCI&tiOII, and more tban that, they act re
fernls 

I am &lad to pan witb my bucks 10 the IUY 
who knows thai be hu to do a aood job and 
take a little risk and sometimes even do it over 
to act it riaht. 

lthlak the one who does a poor JOb daerva 
some "adverusana" too. 

One other thouaht before I S11J1 off ... I sure 
act tired of waJtana for that "fanwtic: new pro
pam." You know the one. FuD c:olor ads, all 
those features. But after you send your SIOO, 
they tell you 11 won't be available for 60 to 90 
days. Are they tatana the market to • if there 
IIA clcmancl for tbe Item, and If they lfl CliOUih 
posatJve response they uy to mveal the prod
uct?? 

Oooclniaht VTOS wherever you are. 
K11yr /kowrriiiJ 

Ro?, UT 

MicroComputer Respoads 

AJ author of PenaVPal, I would like to re
spoad 10 Kaye Browmaa's c:ntaaw or our low 
cost (S35) form letter acacrattn1 propam. Pen· 
c:ii/Pal allows the user to automatically am· 
eraae form letters from address and letter flies 
which are created USiftl tbe Electnc Peac:il, 
Sc:ripsat, or any other tCllt editor or BASIC pro-

am that oduca ASCII files. Letters be 

f0AID 
File Transfer Aid 

Ed Maurer (July 1980) asked about com
munication between theTRS..SOand Digital 
PDP I 1/70. I do it all the time between the 
house and the office where we run a DEC 
PDP I 1/ 40 using the RSTS/ E operating 
system and DEC's PIP proaram . 

Ed doesn't say what operating system his 
machine uses but almost all DEC monitors 
have some version of PIP and would prob
ably work . Of course the DEC machine will 
have to have a dial-up keyboard port. 

At home I have a 48K system with a Tan
dy RS-232 board , a Tandy Telephone Inter
face modem and a couple of disks. The key 
is the software. I run Lance Micklus' ST8(). 

II Smart Terminal program. 

Woods Martin 
Houston, TX 

In contrut to Ma. Brownlna'a comllllllll 
PcaciliPal perf'011111 CUdly IICCOfdiniiO ill a 
lelllive documcaladoD. Her CCIIIUDeDt 
PcaciliPal hu "cliaabled lbe IDOil vii 
fee&ure of Eleclnc Pad" is IDislr dhW~ ~ 
rae~, Pencil/Pal c1oa noa waper with Elec::lriQ 
Pencil code a1 all. I betieYe she II rcferrii!IIO thl! 
fiCIIhalthe user must end CKh lineoflhe fi 
letter with a c:amqe return (ENTER). This rea 
lure allows the user to format the output aiCI 
ly u desired (one as not "lluck with 62 clwac 
ICI'I 10 a line"). The Iller may elect 10 n,hl 
Jllllify or hyphenate bit letter manually, a 
lllllOIIvenience which may yield a more proli 
lional lookq OUipUI than II possible Wit 
many word proceuon (bypheM&ion 
the dislurbiaa ,... belwera words lhll 
oa:un when the E1ec:uic: Pad Jlllllftell). 

I believe thai PcaciliPalaaa functioaal, bar 
pia-priced software I*Uee lhal saves a con 
siderable amount or labor ror thole individ 
or small busmessathal require automatic: am 
eration or form letters. 

I would also urae anyone that 1s watch 
their hard earned software dollan to requac 
copy of a proaram 's maaual before anvaliaa · 
the aualsoftware. Advenisiaa copy 
always tell you all the features or limilalioas o 
a JX'OII'UII. The manual for PmciliPal is a • 
able for S5 (applied aoward purdsue price o 
$35). 

Power Outs 

All microcomputer owners have had 
to live with disruptions caused by power 
failures . For reasons unknown 10 resi· 
denl5 of Ashland, Oregon, we seem to 
experience this problem at least once (if 
not more times) each month. 

Hardware is available to protect the 
CP U from power surges, but is any
thing available that could supply back
up power during o utages-so I 
wouldn't lose the program in the mem· 
ory? 

J. Ngan 
P.O. Box611 

Ashland. OR 97510 

Try May Day power supply devices 
from Sun Research, lnc.-Eds. 
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f0DE8Ug 
SET / RESET Bug 

The following is a correction to the 
SET/ RESET subroutine call which ap
peared in my article in the February, 1980 
issue. The key is the loading of the HL 
register pair with the address of a right 
parenthesis . Unfonunately, I overlooked 
this omission when proofreading the arti
cle. 

LD HL,RETRN 
PUSH HL , put r<tum address on 

"""~ 
LD HL, I8Dtt ,poom 10 a n&ht parm-

thesu 

LD A,JCI reset cod< 

<tt 

have received numerous letters and 
phone calls about the article. There seems 
to be quite a large number of your readers 
who are interested in assembly language 
programming. Regrettably, I simply do not 
have the time to answer all the letters. 

Wes- Threlk~ 

M~rcerville, NJ 

Revised Line Formatter 

In my subroutine for formatting lines 
(page 162 of the July 1980 issue) there is a 
bug lurking which can at times cause an il
legal function in line 30040. The malfunc
tion is caused by the addition of 2 in line 
30000 to set the number of lines to be 
printed. If the second line is not needed, a 
negative number will be sent to the argu 
ment of the RIGHTS instruction in line 
30040, and this generates the FC message . 

Alterations to fix the problem simply 
made the routine mo re bulky and complex, 
so I decided to revamp the whole thing. The 

revised listing follows: 

~ CLEAR ~ 10 
10 REM • PUT LINE TO BE PRINTED INTO AS 
lO GOSU 8 l<XXlO 
lO END 
l<XXlO RJ O:AS • AS+CHIU(I29):R• • LEN(AS) 
lOOIO FOR Rl • •l TO I STEP I:RS • MIOS(AS,RI, 

I): IF RS · CHIU(I29) 
THEN~ 

JOOlO IF RS • " " THEN lOOlO EI..SE NEXT 
lOOlO RJ RJ + I RIS(RJ) LEFTS(AS,RI I):AS • 

RIOHTS(AS,R4 RI)R4 • R4 I OOTOlOOIO 
~FOR R2 I TO Rl LPRIN'T RIS(Rl):NEXT 
)()()~ RS I EN(AS) LPRINT Lhl'TS(AS.RS I):Rt

TURN 

In response to inquiries, this routine may 
also be used with printers having different 
print widths. Resetting the value of R I in 
line 30010 to the proper width plus one is 
the only change necessary. For example, for 
a print width of 80 characters change the 
line to read: 

lOOIOFOR Rl • 81 TO I STEP 1: <tc 

John D. Adams 
Sylmar, CA 

Swords and Sorcery Fix 

All right, all right. So nobody's perfect. 
Granted, there were problems with our list
ing of the Swords and Sorcery program in 
the August issue. But it wasn't all our fau lt. 
You guys who insist on writing those 2SS 
character program lines have to share some 
of the blame. 

Since our print driver routine sources the 
program from an ASCII formatted file, 
super-long lines jus1 don't make it. So, 
from now on, keep those lines around 240 
characters and don't forget to include the 
line numbers when you're counting. 

Listed below are the corrections you've 
been waiting for .-Eds. 

10 DATA 160,190,191,180,184,191,191,191,191,191 ,1 88 ,144 
,160,186,191, 191, 191,191,191,191,191,191,191,191,1 
91 , 191,188,188,144,160 ,190,191,147 ,175 ,191,191,191 
,191,1 91,191,191,191 ,15 9,131 ,179,191,181,160,190,1 
91,191,151,160,191 , 191,168,191 ,1 86 , 

15 CLS: 
CLEAR 250:DEFINT L:XX= 458:GOSUB 65 : FOR X=1T09:READ 

Y,Z : A(X)=Y:B(X)=Z:NEXT:DATA 15898,3,15961 , 7,16023 
, 16,16086,17 ,15969 ,4,15907 , 2,15844,1,15781 , 0,15717 

Swords and Sorcery }IX conts. 

Program continues 
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A Second Opinion 

Mr. Brennan has indicated in his letter in the 
July issue that there are problems with the 
Scripsit program, and that as far as he is con
oerned, Electric Pencil is a much better word 
processor. He is correct in the former, and 
probably correct-for him-in the latter, but I 
suspect the fact that he had EP first has some
what biased his opinion. After all, nobody is 
denying that EP is an excellent program. 

Here is what I did to overcome the problem 
that both he and I (and no doubt others) had 
when using the program with a serial printer. 
The specific problem I had is related to the way 
my printer (an Anderson Jacobson 841 1/ 0) 
handles combinations of carriage returns and 
line feeds. The printer ignores the first Line feed 
after a carriage return. Unfonunately, Scripsit 
generates a line feed after a carriage return 
whenever it wants to do double line spacing or 
to insel1 extra lines between paragraphs (curse 
it!). 

As Mr. Brenner states, if you tell the pro
gram that you want triple-line spacing when 
you really want double, you get it, but your 
page divisions are thrown out of plaoe. Conse
quently, a little more devious method has to be 
used. 

After a little research with a disassembler and 
a character search routine (both in MON4, by 
Hube11 S. Howe), I used Apparat's excellent 
program Superzap to make the following 
changes to Scripsit. 

Memory location 7171 H-{disk location 
OB IF IH) and memory location 718SH-{di k 
location OB20SH)-<:hange value OAH (line 
feed) to ODH (carriage return) and the line feed 
problem vanishes. 

The most obvious criticism of Scripsit coo
oerns the instruction tapes, or rather the fact 
that no other way of learning Scripsit is of
fered. The tapes are in fact quite good, but I 
and quite a lot o f other people who use the pro
gram have met word processors before. The 
idea of spending three to five hours listening to 
the tapes nearly stopped my wife from using the 
program altogether. Why there isn't an alterna
tive way of discovering how to use the pro
gram, Tandy only knows. 

Once you have toiled through the learning 
process, the documentation is perfectly ade
quate for reference purposes. However, I have 
some objections to some of the things I cannot 
do with text formatting statements. Despite all 
claims to the contrary, it is not possible to 
display on the video the text as it will be printed, 
sinoe the video display has no provision to do 
formatting according to the imbedded printer 
formatting instructions. The second problem is 
the difficulty of imbedding control characters 
(such as back spaoe) into the text . The third is 
that I cannot fmd a way to do "~erse para
graph indenting," i.e .• having every li.oe but the 
first of a section be indented by say, ei&ht char
acters, while retaining right margin justifica
tion. This last may not be a normal require
ment, but it is very useful if you deal with 
numbered sections in technical documents. 



EXATRON SPEED 

LOW COST 

STRINGY FLOPPY T.M. RELIABILITY 

Exatron Is a California based corpora· 
lion that has been In business since 1974. 
As well as the Stringy Floppy, Exatron de· 
signs, manufactures and sells stale·of·the· 
art electro-mechanical equipment for a 
variety of commercial and industrial ap· 
plications. Exatron is an established sup· 
pller of automatic test equipment to manu· 
facturers, and large OEM users, of lnte· 
orated circuits worldwide. 

WHAT IS IT? 
The Exatron Stringy Floppy (ESF) Is an 

extremely fast, reliable, economical alter· 
native to cassette or floppy disk storage of 
computer programs or data. 

Totally self-contained, the ESF has no 
buttons, switches, knobs or levers to adjust 
or forget. All of ESF's operations are 
under the computer's control. 

HOW DOES IT WORK? 
The ESF uses a miniature tape cartridge 

(called a 'wafer1 as the data storage 
medium, about the size of a business card 
and 31161h of an inch thick. The tape used 
Inside the wafer is a special Mylar based 
Chrome Dioxide type, specially developed 
for digital applications. Wafers are avail· 
able In several lengths, 5 feet being the 
smallest and capable of holding up to 4 
thousand bytes of Information- the 
75-foot wafer Is the largest available and 
can hold up to 64 thousand bytes of data. 

The wafers contain a single reel of the 
special tape connected as a continuous 
loop, the ends being spliced together with 
a piece of reflective tape. In operation the 
ESF drive unit pulls the tape from the 
center of the reel Inside the wafer, causing 
the ent ire reel to rotate. Thus, the tape 
automat ically winds Itself around the out· 
side of the reel at the same rate as which 
It Is pulled from the center. This process is 
similar to that found In an 8-track car
tridge. 

The ESF transport mechanism Is very 
simple, consist ing of a precision die-cast 
aluminum block- with a capstan, drive 
motor and magnetic record/replay head 
mounted on it. The wafer loads into a slot 
In the casting (it will only fit the correct 
way) and the tape Is driven at a single 
point by the capstan, past the record/re· 
play head. 

The software m every ESF adds a panty 
b1t to every byte saved on tape, and a 
checksum to the end of every file. These 
are checked both after recording data and 
upon replay, any detected error Is lndl· 
cated by a message on the video display. 
This system of automatic error c hecking 
gives confidence in any data saved, also 
each wafer is rated for at least 2,000 com· 
plete passes past the record/replay head. 

HOW DO YOU USE IT? 
Once connected to your computer the 

ESF operating system needs to be activat
ed-simple. Just type 'SYSTEM'(enter), and 
In response to the ? prompt type '/12345' 
(enter). Your TRS-80 will instantly display 
the ESF sign on message 'EXATRON 
STRINGY FLOPPY VERSION 4.1', and from 
this point onwards you will have the extra 
commands '®LOAD', ' @SAVE' and 
'@ NEW' recognized by your TRS-80. 

The ESF's operating system Is built Into 
the electromcs of the unit, In much the 
same way that BASIC is built mto the com
puter, so It Is always available- the 
SYSTEM command is to let your computer 
know that the ESF has been connected. If 
you normally reserve some memory for 
subrout ines then the ESF software wi ll 
relocate itself under your selected top o f 
memory. The ESF uses only 4 bytes of your 
available RAM. these bytes are used to 
'point' to the 2048 bytes of software In the 
ESF unit 1tself 

Open House Workshops take place from 9 am till 1 pm every Saturday at Exatron's 
factory In Santa Clara, and on the East Coast the last Saturday in each month at 
Micro Communications, 80 Bacon Street , Waltham MA 02154. All are welcome. 

r """' • Assembled and tested 
• All operating software m ROM 
• Fully automatic operation 
•Professional quality 
•No Expansion 'rl'l~ace required 
•Large Owners Assqclat1on 
• High speed operation 
• Extremely reliable 

\..• No technical knowledge needed~ 

WHAT'S THE CATCH? 
Well, the only catch that most people 

find Is that they have to actually pay Ex
at ron for the1r unit! Even th1s is no big 
deal. 

Starter Kits are available w1th the Exatron 
Stringy Floppy, a supply of wafers, a bus ex
tender and a selection of useful programs 
for $299.50. 

Through regular adverti sements in both 
Kilobaud Mlcrocomput ing and 80 Micro
computing, owners are kept informed of 
the latest developments in wafer-based 
software. Plus hundreds of user 'work
shops' are starting up over the country, so 
you can always be sure of bemg near to 
another ESF owner. 

Exatron also gives a 30-day full money
back guarantee, with a 1 year parts and 
labor warranty on the unit . 

If you have any questions about the ESF 
then give Exatron a call on the Hot Line 
(outside CA) 800-538-8559. 

East Coast customers can call 800-343· 
4424 (inside MA 617·899-3862) 

exatron 
181 Commercial St. 

Sunnyvale, Ca 94086 
408-737-7111 

. 
" 
~ 
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IOINPUT 

,9 : R$• w OUR BUNGLING HERO w 
29 RANDOM: PA•2 : B$ (1) • wCLANK w:B$( 2) • wSLASH w:B$(3) • wWOO 

SH •:B$ (4) • wBONG w: B$(5) • wCRASH •:B$(6) • wBING w:B$ 
(7)•.CLANK w:S$(1) • CHR$(169)+CHR$(183)+CHR$(181)+C 
HR$ (183)+CHR$ (181)+STRING$(69,32)+STRING$(4,149):Q 
$zCHR$(149): K$• CHR$(132) 

129 IF RND(PN ) *2<• RND(PN)*RND( 2) GOSUB65:PRINTwA DRYAD 
HAS OFFERED TO BE YOURw:PRINTTAB(12);wGUIDEw:PRINT 
TAB(6); • DO YOU WISH IT ?w:GOSUB119:GOSUB99:IF AN• 
89,F• 1 ELSE IF RND(0) >.2 GOSUB65:GOSUB 599:GOSUB19 
5 

149 PRI NT wDO YOU WISH TO CONSULT THE GREATw;:PRINTTAB(1 
2):•oRACLE ?w :GOSUB119:I F AN• 78,189 ELSE CLS:XX• 29 
2:GOSUB 65: PRINT:PRINT.AHAI TO GAIN FAVOR WITH THE 

FAT ONE AND GET THE POOP YOU NEED YOU MUST FI 
RST APPEASE HIM.w:PRINT 

540 PRINTwYOU MUST STOP AND REST BEFORE GOING ON.w:IF F 
PRINTwTHE NYMPH THINKS THAT THE DUNGEON IS LESS T 

HANW;ABS(L-29);.YERBS AWAY.:ELSE PRINTWYOU HAVE TR 
AVELEDw;INT(ABS(DT-Ll*.75l;wFARBBLE wARFERs• 

570 PRINT:PRINTwYOU HAVE BEEN CAPTURED BY GOBLINSw : IF E 
<>1,600 ELSE PRINTwTHEY WANT THE SWORD THAT ONCE B 
ELONGED TO THE OLD ONES -•:PRINTwWILL YOU TRADE IT 

FOR YOUR FREEDOM ?w:GOSUB119:IF AN• 78,600 ELSE E• 
-.8:PRINTwiT I S THEN AGREED•:GOSUB1 

690 Q• RND(39):IFG>•Q PRINTwTHE GOBLIN LORD FREES YOU FO 
Rw;Q;wGOLD COINSw:G• G-Q:GOT0589:ELSE IF W<•0,R4• 8: 
PRINTWYOU ARE ENSLAVEDW:GOT03999:ELSE PRINTWYOU AR 
E SOLD TO THE SATYRS BY THE GOBLINSw:GOSUB769:GOTO 
589 

619 IF R• 9 PRINT:PRINTwLOOKI THERE IS THE ENTRANCE TO T 
HE DUNGEONW:GOSUB195 : PRINTWHW;:FOR EX• 1T061:PRINTW 
M*;:GOSUB89:NEXT:PRINT• J•:PRINTwTHERE APPEARS TO 
BE A GUARDw:GOSUB195:PRINTwiT'S TOO DARK TO SEE FR 
OM HERE - MUST GET CLOSER •:GOSUB19 

689 VA• 448 : VB• 462 : FOR V3 • 1T02: FOR LZ• VA TO VB:PRINT@LZ, 
E$(WX);:GOSUB90 : PRINT@LZ,E$(8);:WX• (3-(WX-5))+5:NE 
XT:GOSUB 669:VA• 462:VB• 476:NEXT V3:PRINT@VB,E$(4); 
:GOSUB685 :PRINT@VB,E$(5);:GOSUB685:PRINT@VB,E$(5); 
:PRINT@VB,E$(4); : FOR X•1T03 

682 PRINT@492,E1$:GOSUB199 

699 PRINT@490,E3$; : GOSUB199:PRINT@490,STRING$(8,w w);:G 
OSUB90 : PRINT@499,E3$;:GOSUB109:PRINT@499,E4$;:GOSU 
B199: PRINT @VB,E$( 2);:GOSUB199:CLS:ON RND(4)GOSUB79 
9,969,960,799:R• 1 :W• W+1 

691 PRINT: PRINTwCK,YOU'VE FOUND THE PRINCESSw:PRINTwLET 
'S GET OUT OF HERE lw:GOT0629 

789 PRINT.WILL YOU AGREE TO THESE TERMS ?w:GOSUB119:IF 
AN• 78 PRINTwOH DID YOU MAKE THEM MAD - THEY DO YOU 

IN AND TAKE THE WOMENw:R4 • 6:GOSUB199 : GOT03999:ELS 
E PRINTwTHEY TAKE THE WOMEMw:IF RND(9) >.93 PRINT•T 
HEY CURSE YOUw:K• -5 

869 CLS:SP•540:FOR X3 • 1TO RND( 3) :X6• 1:GOSUB885 : FOR X4• 1 
TORND( 59)*19:NEXT X4:CLS:GOSUB85 : NEXTX3:X6•3:GOSUB 

Swords and Sorcery JIX cants. 
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I must admit that I have not been troubled 
by Mr. Brenner"s problem of not being able to 
read the disk directory directly from Scripsit, 
but then I didn't really expect to. I am an
noyed by EP's habit of putting its own file ex
tension on things-! find that Scripsit is an ex
cellent means for generating source files for 
the disk assembler (much better than the 
editor which comes with that assembler), and 
for that as well as for sections of a long docu
ment , I want to add my file extensions. 

I don't find that the command formats of 
Scripsit arc particularly cumbersome, particu
larly since they a llow you to have several 
blocks marked at any one time-but that is 
one of those things that is subjective . How
ever, the fact that EP loses characters at the 
ends of lines is a serious defect for anyone 
who types quickly (not me, I hasten to add). 

For anyone considering buying either of 
these programs, I can only hope that these 
debates in the letter columns are a help. In my 
opinion, either is a good buy; Scripsit is $50 
cheaper, and I prefer it. Admittedly, it won't 
do some of the exotic format control which is 
available under UN IX on a PDP-11/70-but 
for a few hundred thousand dollars less, it 
seems pretty good value for the money. 

Subs for INKEY$ 

R. J. Lighlon 
Wood-Ridge, NJ 

I was reading Mr. Maninott's letter in the 
July issue which concerned Mr . Himler's article 
in the April issue, when I had an idea . I tried it 
and it works! I submit the following two sub
routines: 

1000 ws - ···· 
1010 WS • WS+tNKEYS:tF LEN(WS)<NC'It THEN 1010 

ELSE RETURN 

1.500 W$ • •••• 
UIO WS • WS+ INKEYS:IF RJGHTS(WS.I )<>TCS THEN 

ISIO 
U20 WS • LEFTS(WS.LEN(W$) - !):RETURN 

Subroutine 1000 will return with a string of 
length NCOlo. Subroutine 1500 will return with 
the characters input preceding the character in 
TCS. Neither of these subroutines prints the 
string being input. If that is required PRINT@ 
PAOlo,WS;: could be inserted between IN
KEYS: and IF in lines 1010 and 1510. 

Note that these subroutines have fewer re
strictions than the regular input statement. 
Subroutine 1000 will input anything that can be 
input with INKEYS, which includes all key
board inputs except BREAK. 

Subroutine 1500 also excludes the termina
tion character in TCS. In addition to the con
trol codes that can be directly keyed in from the 
keyboard, such as line feed (the down arrow) or 
carriage return (ENTER), the ASC II control 
codes decimal 2 through 26 can be input by 
pressing the shift, down arrow, and a letter key 
B through Z. When you press the shift and 
down arrow, you get code 26 and then the con
trol code when the letter key is pressed while 
holding down the shift and down arrow. This 



885aGOSDBlllaX6•l:GOSUB885aG06UB111aX6•4:GOSUB885: 
GOSUBli5:CLS:GOSUB85:X6•2aG08UB885aGOSUB95aCLSaX6• 
2aGOSUB885:PRI.ri287,Q$ 

862 PRI.r@35l,K$aG08UB91 

H71 PRINT@661,•A ROPE BAS BEEN LOWERED•aX6•1aGOSUB885aG 
OSUB115aPf-laY•RRD(4)aPRINTI724,•You RAVE BBBN RES 
ODED BY •aiP Y•1 GOSUB 711 ILSB IP Y•2 PRINT•OB II> 

l•aGOSUB571 ELSE IP P PRINT.THI NYMPH• ILSB PRINT 
• All OLD LADY • aw-W+ 1 

1111 IP 1•2 PRIMt•&B TBRD~ HIS &NORD srRAIGBT FOR THE 
BODY I•:GOf01131aBLSE IF X•l PRIRT•&B ATTBMPS !0 S 
BYBR YOUR BUD I. A SIIIJGLI BLOW l•aGO'l'Ol131a BLSB I 
P 1•4 PRIMt•u ftiJlLS TBB IIACE DIRBC"l'LY TOWARD YCXJ 
R BEAD J•aGOfOllll 

1111 IP X•S PRiaT•&E SWI8GS BIS IIACI SAVAGELY AT YCXJR B 
ODY J•aGO'fOllllaiLSI IP X•6 PRIRT•&B GLAIICIS YOUR 
BLOW AIID LAYS (II WIYII HIS &NORD l•aGO'I'Oll31 

1115 PRIRT.BE UCIS SAIID IN YOUR PltCE AIID SWINGS BIS Slf 
ORD !0 CLEAVE TBB AIR AND YCXJR BEAD ALONG WITH I 
T• 

1131 

1151 

1161 

1171 

n21 

3111 

4111 

IP RND(I)<•.S+.3*H2/W2,1151 ELSB PRINT.YOU'RE BIT 
l•aHl•H1-.2aH2•H2-.2aGOSDB111aPRINTTAB(15)r•oooop 
Jl•aGOSUB95:IF 81>•.15 PRIN'tTAB(31)r•You STAGGER A 

WAY •••••• •aGOT0981aBLSI PRIN'tTAB(ll)r•YCXJ'RE 
DOWN IJJ•aGOSDB111 

I•IRD(6) a IP 1•1 PRIRT.YCXJ STOP HIS BLOW WITH YCXJR 
SWORD A11D 8AC1 AtiAY u•aGOI01185aiLSB IP 1•2 PRIRT 
•you DUCI OIIDBR HIS SWORD - VIBR PROII HIS IIACE AND 

ATTACK J•aGOT01171aiLSB IP X•l PRIRT•YCXJ PARRY TB 
a ATTACK r•aG01'01171 

IP 1•4 PRIRT.YCXJ KICI HIM IN TBI SBIRS AND S~MPIR 
AtiAY r•aGOTO 1195aiLSE IP X•5 PRINT.YCXJ STOMP HIS 
!018 WITH YOUR 800'1' r•aCO'f01195a ELSE PRINT•Yoo SL 

ASH LEFT 1•n1P RND(3)•1 PRINTaELSE PRINT•YCXJ SLAS 
B RIGHT 1• 

PORX3•1TOH3:IF RRD(I)<•.1 PRINT•You MISSED HIM Ill 
1•aiLSI X•RRD(Hl)aiP X•1 PRINT•You COT HIS LEG 1•a 
W2.W2-(DS+H2/5)aW3-wl-(DS+B2/5)aELSI IF X•2 PRINT• 
YOU'VI SLASHED HIS ARM•atf2-w2-(DS+B2/3) aW3.W3-(DS+ 
82/5) 

PRIRTf347,S$(1)aGOSDB91aPRIN'tf347,• •JaPRII't@4 
12,S$(2)raGOBUB91aPRIRTf412,S$(l)aPRII'tf614,•stDRP 

J•aGOSDB91aPRII'tf663,•ao•raPOR l•l!OllaPRII't•R•ra 
IIIX'ta PRift•p 11• 1 aGOSDB111a PRII't• BIC J•aGOSDB11 
laR4•2aGOT03111 

PRIM!• WOifl CAN•rRSr•Rol. WHAT AN IXBIBITIOII or 8L 
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combination with the letter A Jives a code or I 
which is the same as the BREAK key and has 
the same effect . 

/)(lvid S. 1ilton 
Manchester, NH 

A Word for NEWDOS 

It is with pleasure that I comment on three 
week's experience with Apparat's NEWDOS 
80. 

We have saved much ume by using the DE
LETE/INSERT and DUPLICATE commands 
for program lines. These have proven In

valuable in makinl major prosram modifica
tions. 

The tmpro\'ement to SUPERZAP with the 
DFS command going naht 10 the tart of a file 
has hdped our understandinj of machine lan
guage and our debugging when setting up new 
files . 

The manual tends to be grossly confusing at 
times and I sense the production or a new 
jargon which 1 don't care for, but overall the 
program has saved us time, and has saved us far 
more in money than it cost, even thou&h we 
have only had it three weeks. 

On thts basis, which for a bussnessman is a 
primary consideration, NEWOOS 80 is an ex
cellent program. 

Peter G. Dunn 
Sturdivant and Dunn, Inc. 

Con-..YJy, NH 

On the Beach 

Congratulations on your 80 Microcomput
ing magazine and on the excellent quality of the 
articles and programs, which are improving 
every month. 

To confirm my interest, I enclose a photo at a 
Saint Tropez French Riviera beach, reading 80 
even durin& my vacation! 

As one or your numerous readers, I can as
sure you or my subscriber fidelity. 

J. R. Israel 
Paris. Frana 

80 on the Frtnch Rlv1era. 
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LOOKING FOR MODEL I 
AND MODEL II 

BUSINESS SOFTWARE? 
VfE HAVE HUNDREDS 

OF QUALITY BUSINESS 
PROGRAMS IN STOCK! 
AT PRICES YOU CAN 

AFFORD. 
~WHERE YOUR TRS-80* MEANS BUSINESS> 

For the first time you can fill most of your software needs with one telephone call. Whether you are 
trying to find a specific program. custom software or just help with your system- give us a call. 
Invoicing • Inventory Control • Accounts Payable • Accounts Receivable • Payroll • General 
Ledger • Letter Writer • Word Procnaing • Mailing • Manufacturing Inventory • Cost Account.. 
ing • S.lesAaporting • Stock Market • Buain... Statistics • Statistical Analyaia • Data Base 
Systems • Medical Billing • Dental Billing • Spacial lnduatriH • Advanced Accounting • Income 
Tax • Language • Personal Finance • Technical Programs a lnaurance • CPA • Law Office • Asset 
Depreciation • Job Coat • Utility Program• • Education • Games • Home Programs Loans • 
Crac:tit Bureau • Electronics • Teat Systems • Sports • Art • DOS System• • BASIC lessons • 
and much mora I 

Send for our tr. catalog or give ua • call coday. Wa al• do custom programt~ a wall a buy tap 
quality pt"GGNma. 

Summer Special: 

Complete business system 5299.95 



OVER ~00 OF THE BEST 
BUSINESS PROGRAMS FOR 

THE TRS-80* MODEL I 
AND MODEL II IN STOCK 

READY FOR 
IMMEDIATE DELIVERY. 
LET US ANSWER YOUR 

QUESTIONS TODAY. 
We now sell : 

Structured Systems Group • Graham Dorian • Mogle WandrM 
• Digital Research, Inc. • Osborne/McGraw Hill • Complier 

Systems • Software Mart Software 

Software-Mart ~2!6 
24092 Pandora St • El Toro CA 92630 

In California Call (714) 768·1818 Call Toll Free 1 (800) 854·7115 

24 Hour Service VIS4 

OUR DEST ADS ARE MOT WRITTEN -THEY'RE RUNNING ON TP.S-80'5 

All Software Mart Programs are sold on an "as is" basis and with " All Faults" Prices and programs are subject to change without notice. 

Magic WandTM is a Trademafl( of Small Business Applications, Inc. 

*rRS-80 Is a trademark of the Radio Shack Division of Tandy Corporation. 



IOAPPLICAT~ 

D oes anybody really know what time it is? 
Does anybody really care?" Personal 

computers were still half a &eneration away 
when Chicago sang those words, but the phrase 
has a special kind of relevance for TRS-80 us
ers. How can you get the time when you want 
it, yet prevent it from intruding when you don't 
need it? 

Your SO can tell time in two ways. Firstly, an 
80 can be forced to keep track of certain pre
dictable events, and update an internal clock 
program; and secondly, it can read an external 
clock which ticks along irrespective of the com
puter. 

Built-In Oock 

The clock most familiar to Radio Shack us
ers is that built into the expansion interface, 
which disk and Level Ill users can print by 
means of the TIMES command. The principle 
of this clock is simple: Forty times each second, 
a pulse is sent from the expansion box to the 
keyboard unit. The pulse enters via the inter
rupt line, causing the computer temporarily to 
set aside its activities in order to update the sec
onds, minutes, hours, days, months and year. 
When you ask for the T IMES command, the 
computer merely looks to the area of memory 
in which it has stored this updated information, 
and sends it to the screen or printers. 

This method is easy to use, but there are 
some problems with it. Naturally, you need the 
expensive expansion interface and special soft
ware to use the 25 millisecond interrupt. To 
keep accurate track of the time and date, your 
computer must remain on 24 hours a day. 
Without disk, special tape software must be 
loaded if an inadvertent reset should occur. 
And don't forget that a CMO"T" must be ex
ecuted before every CLOAD and CSA VE. 

But more important than any of these, is the 
deleterious effect the 40-times-per-second inter
rupt and update can have on a program is ex
ecution. To keep track of the real time, the in-

terrupt method steals valuable program time. 
This month's column will present two inex

pensive alternatives to the expansion box clock. 
The first of these is based on a once-per-second 
interrupt, reducing execution-time overhead to 
a reasonable amount. The other system uses a 
new integrated circuit clock chip, MSMS832, 
manufactured by OKI and available for S9.80 
from Digi-Key Corp. (P.O. Box 6TI, Thief 
River Falls, MN 56701, 800-346-5144). 

Before we start wiring, let's find out what's 
important to know about computer clocks. The 
primary consideration regarding the clock itself 
is accuracy, especially if it is to be used by the 
computer to control external machinery, for 
example, which is critically time-dependent. 

The expansion interface clock uses a quartz 
crystal time base, which is accurate to .001 per
cent. This percentage tells us that after 100,000 
seconds (about one day), the clock will be fast 
or slow by one second. 

But, there is an even more accurate source: 
the power line itself, which, because it is linked 
into a large network of generating systems, 
must maintain a virtually absolute synchroniza
tion over the long term of 60 clock cycles per 
second. Short-duration lags and leads may ap
pear, but the percentage of error over a year is 
negligible. 

Ancient History 

Other things to consider are 60 seconds to the 
minute, 60 minutes to the hour. That's our leg
acy from the Babylonians and their base-60 
number system, so the computer clock has to 
remember that 59 plus one carries into the 
hundreds place. Then the Caesars gave us 
Julius and Augustus to deal with, meaning a 
duodecimal year, and some irregularly num
bered months also turned up. 

And rmally, a pope named Gregory is re
membered because the calendar bearing his 
name dramatically dropped a few days right 
out of the middle of the sixteenth century and 

vee 
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··The principle of the 
clock is simple: Forty times 

each second, a pulse is 
sent from the expansion box 

to the keyboard unit." 

left us with an uncomfortable phenomenon 
known as leap year. Because of the vagaries of 
personal pride, tradition, astronomy and Re
naissance, no number system, not even hexa
decimal or octal, can compare in complexity 
with our very own calendar. 

Fig. I presents a very simple interrupt-driven 
clock. You'll find no provision for battery 
backup, since clock updating is done by the 
computer-no power, no TRS-80. The trans
former is 6.3 volts (Radio Shack 1273-1384 will 
do fine). It both powers the circuit and provides 
the 60-Hz. pulse to the system. The sine-wave 
pulse is shaped into a neat digital signal by 
Schmitt Trigger Zl. Z2 divides the signal by 12, 
providing five pulses per second, and Z3 then 
divides that by five. We are left with a one-sec
ond pulse at the output of Z3. 

This signal isn't useful exactly as it is, 
though. Why? When the computer receives any 
interrupt, it sets aside its current activities and, 
via a specified program, services that interrupt. 
Within a few microseconds it's done with that 
process, and it tries to return to the main pro
gram. But the divided-down, one-second pulse 
Is too long. It's on for one-half second, then off 
one-half second, which means that it will s!ill be 
on when the computer returns to the main pro
gram. The computer, being ignorant and slav
ish, will bounce unquestioningly back to the in
terrupt routine and update the time again. And 
again. And again-until the pulse turns off. By 
this time, the clock is probably telling you it's 
tomorrow. 

To remedy that problem, the one-second 
pulse is fed into a flip-flop. The computer pro
vides a very useful handshaking signal called an 
"interrupt acknowledge" (INTAK), which in 
effect says, "Okay, bud, I got yer order. Now 
lay off." So when the clock's interrupt pulse 
goes on, INTAK immediately resets the flip
flop, cutting the interrupt off; the CPU updates 
the clock, and is able to return to the main pro
gram. It is not again disturbed until the one-sec-

Ycc 
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Fig. I. Rem-time Clock Using One-second lnterrup1s 
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Enjoying 80 MICRO ? 
then read on ... 

80 AAICROCOAAPUTING has proven, in 
Its first several Issues, that It can give you 
more Information on the TRs.ao· than any 
other single source. The magazine has 
grown more Informative with each month 
and we still have lots more Interesting 
Ideas In the works for you. 

With the TRS-80• (or 90 . . . etc.) being 
the most popular microcomputer In the en
tire world, you are going to benefit from 
this In many ways. The more computers 
there are out there of one kind . .. the more 
good programs you are going to have for 
this system. I hope that Is obvious. You 
may be sure that 80 AAICROCOAAPUTING 
will be packed with the shorter programs 
and reviews of the larger ones. You can 
waste an awful lot of money on stuff that 
looks great in the ads, but fizzles out when 
you try to use it. You need our reviews. 

The wealth of programs will also mean 
that there will be much better programs for 
the TRs.ao· than any other system. Put 
yourself In the seat of a computer pro
grammer and you'll understand this. If you 
are going to spend several months de
veloping a comprehensive program, and it 
takes all of that to write and debug a big 
program, would you write It for a system 
which has sold one hundred units or one 
which has sold over 300,000 systems? The 
answer Is obvious . .. and this Is why we 
are already seeing programs coming out 
for the TRS-80• which are far better than 
anything for any other system on the 
market. This is tough for other systems 
. . . the law of the computer jungle. 

Between our connections with Instant 
Software, the largest publisher of micro
computer programs In the world, and 
Kilobaud MICROCOMPUTING, you know 
that 80 MICROCOAAPUT/NG Ia going to be 
your moat Important link with software for 
the TRs-ao• . 

With Instant Software being sold and 
promoted In every country In the world 
where the TRS-80• is being sold, our input 
of programs Is also the beat In the world. 
We get programs submitted from every
where ... often from 50 to 100 a week! 
You'll get the cream of the crop either pub
lished or reviewed In 80. 

HARDWARE TOO 
The same law of the computer jungle 

holds for hardware. Would you, as a manu
facturer, market an accessory for a system 
which has sold 100 units or would you go 

first for the one which has sold hundreds 
of thousands. It Is, as with software, self
evident why the great bulk of the hardware 
accessories for computers are lor the 
TRs.ao· these days. 

80 AAICROCOMPUTING has the advan
tage of the use of the largest and most 
complete microcomputer lab In the 
world ... the one developed for Instant 
Software and Kilobaud MICROCOMPUT
ING. This means that most new pieces of 
equipment are tested and In use by our 
stall . .. and this means that we can tell 
you what we think is outstanding ... and 
where we find rlpoffs. This lab Is Important 
to you. 

SUBSCRIBE 
If you are not already a subscriber to 80 

AAICROCOAAPUTING, please get signed up 
right now. The yearly rates are $18, and 
that Is a bargain. Just one single program 
of use to you can be worth much more than 
that. One review of an accessory could 
save you many times that much invest
ment. I would appreciate It If you would ap
point yourself a committee of one to get 
more subscribers for the magazine. You 
will benefit even more than we do here at 
the magazine ... because the more read· 
ers we have, the more ads we will be able 
to attract . .. and the more ads, the more 
pages of articles you will get every month. 

The 80 market can, I think, support a 
couple of hundred pages of ads ... and 
that would mean a magazine of nearly 500 
pages a month. That should hold you. You 
may not have time left to use your comput
er. 

ENCYCLOPEDIA 
If you've read Kilobaud MICROCOM

PUTING, you know that I try hard not to 

duplicate published material. My concept 
Is that every reader should save every 
Issue (we selllne)(penslve bo)(es lor this so 
they can sit on your library shell) and treat 
the magazine as a continuing encyclo· 
pedia of computing. I make sure that much 
of the material in each issue is written in 
simple language so It will be understand
able by even the rawest newcomer to com· 
puters. Oh, I have articles lor the more ad
vanced users too, so you'll have some
thing to look back over later and use as 
your understanding of your system grows. 

Try to think of 80 AAICROCOMPUTING as 
more of a large club newsletter than an 
ivory tower high-level publication. I'll leave 
the pomp to other publishers . . . the ones 
with the well-deserved inferiority com
ple)(es who cater to their Inadequacies by 
publishing esote ri c baloney . This 
magazine is written by the readers and 
edited by people whose aim is to help you 
enjoy your TRS-80• . 

SAVE 
With each issue costing $2.50 at your 

computer store, that's $30 a year. For $18 a 
year you can subscribe ... at least for now. 
As the magazine e)(pands, please do not 
be surprised If the cover price Increases, 
along with the subscription price. I started 
73 AAegu/ne for radio amateurs twenty 
years ago with a cover price of 37c (two for 
73c) and it Is up to $2.95 a copy now (and it 
is the largest of the ham magazines) . 

For you bargain hunters . .. and those 
who find that one year goes by all too rap
idly, the three year rate for 80 Is $.45. This, 
too, will be going up . .. reflecting the Infla
tion, paper Increases, postage Increases, 
and a short vacation for me In Hong Kong 
ne)(t year. Someone has to pay for that. 
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------------------YES ! Sign me on as a subscriber to 
80 Microcomputing for only $18 a year! 

Card # 

S•gnature 

Name 

Address 

---- - Exp. 
cJ 12 ISSueS - $t8 
l 36 1ssues- $45 
u Please b1ll me 

State 

microcomputing 
PPierborough, N H. 03458 

J Payment Enclosed 
J Master Charge 

,, VISA 
, Amencan Express 

Z1p 

Subscrlptton begins with next publlshe<ltssue 
Bact< 1ssues. while available are S3 eacn 
Canada S20 per year US funds 
All other 1ore1gn subscnpuons $28 one year only 30886 
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ond pulse again trips the flip-flop. 

Round-the·dock Time 

You can bwld this real-time clock for under 
SlO (cheap enough so you can toss it out if you 
purchase an interface). But for a few dollars 
more, the luxury of round-the-dock time is 
available. The secret is the OK! clock/ calender 
integrated circuit, which is set up for use with 
microcomputers instead of LED readout digits. 
To make it work you will need a 32.768-KHz 
watch crystal (also sold by Digi-Key), a pon 
chip available at Radio Shack, and some simple 
logic. 

The clock chip provides just about all the 
features we might need: time in hours (12 or 
24-hour format), minutes and seconds; month, 
day and year (even leap year); and day of the 
week. Beyond the basics, the MSM5832 can 
provide timing signals to the computer 1,024 
time per second, once per second, once per 
minute, or once per hour. A banery backup of 
just 2.2 volts will keep it timing when the rest of 
the system is off. Fig. 2 presents the complete 
timekeeping circuit for the TRS-80. (Since 
74LS260's were in shon supply when this arti
cle was being prepared, Ftg. 3 is an alternate for 
that part of the circuit.) 

The main disadvantage of the integrated cir
cuit clock device is its technology. At present, 
low power consumption (for battery backup), 
high density (to squeeze the clock/ calendar on 
the chip), and high speed (to be compatible with 
fast-moving microcomputers) are not all eco
nomically possible. 

Although the MSM5832 is billed as a micro
computer-oriented clock, it is not directly com
patible with the TRS-80. Intermediate logic 

must be used to latch onto the clock inform~~mp~ter Products' REX-80) have beat~ 
tion in its own good time and feed it to the 80 as it, using this blank block for their own ROM. I 
the computer's signals speed by. Besides, in the near future this column will 

The INS8255 peripheral interface device present a way of adding 2K of your home-pro- · 
does this job, setting up a slower, "private" grammed ROM to the system from 3000H to 
bus between itself and the MSM5832. The data 37CFH. So we will place the clock at 37DOH, 
flows to and from the clock through the 825S's 37DIH and 3702H, out of the way oftheoper-
pon A, the clock. 's address (for seconds, min- ating systems mentioned above, and just below 
utes, etc.) is selected through port Band special the cassette, printer and disk addresses. In Fig. 
timekeeping features are commanded through 2, Zl and Z2 do the decoding work, permitting 
pon C. our access to those 13 addresses only (See Table 

The 82SS circuit is wired so that the clock can I for details). 
be placed at an appropriate place in the Complete software for both clocks will be 
TRS-80's memory map. The Z-80 microproces- presented next month. 
sor has 16-pin connectons which are used to 
produce an address, or specific memory loca
tion. The highest number that 161ines can pro
duce is 1111 1111 1111 Jill in binary or 65,535 
decimal. Within this universe reside the differ
ent types of memory used by the 80. 

BASIC ROM uses the lowest 12,287 bytes of 
memory (OOOOH to 2FFFH). The keyboard 
needs only eight bytes, but because of elec
tronic and software design convenience, actual
ly takes up an area 1,024 bytes long (3800H to 
3BFFH). Cassette, printer and disk eat up a few 
bytes from 37EOH to 37FFH, and the video 
screen has a 1,024-byte block of memory re
served for its own use at 3COOH to 3FFFH. A 
full complement of RAM takes up 49,1S2 bytes 
from 4000H to FFFFH. 

That's a total of63,504 bytes. What has hap
pened to the remaining 2,032? They are blank., 
ready for crafty TRS-80 users to put them to 
work.. 

But we have to fit our clock in place careful
ly, if only because some manufacturers (Ex
atron with their Stringy Floppy and Personal 

Assembling the Clock 

Wiring the interrupt-based clock is very sim
ple, and, except for the transformer, it can be 
done on a single board, the RS 11276-170 (Fig. 
1). 

For the interrupt-based clock, only three 
contacts of an edge connector are used, so you 
might consider mounting the entire circuit in
side the TRS-80 case. The OKI clock/ calender 
is larger and needs many of the computer lines, 
so an edge connector is imperative. 

Cable connectors for the TRS edge card can 
be purchased from several sources, including 
Digi-Key and Advanced Computer Products 
(P.O. Box 17329, Irvine, CA 92713; 800-
854-8230), and cost about Sl2. 

Those with more patience and less cash can 
purchase Texas Instruments 40-pin connectors 
with 0.1-inch spacing. Digi-Key sells these 
$2.76 connectors, which can be combined with 
inexpensive multi<onductor cable sold by BNF 
Enterprises, formerly B & F, Peabody, MA. 
Extender cables are available to connect any 
number of components to the TRS-80 bus from 
Exatron (3SS5 Ryder St., Santa Clara, CA 
950S I ; 800-538-8599). A two-for-one cable is 
$15, and each additional connector attached to 
a cable is $5. 

Fig. 2. Real-time Clock Using MSM5832 Clock/Calender 

The MSMS832 circuit is a bit more compli
cated than the basic interrupt clock and sockets 
should be used for Z3 a nd Z4. The clock chip is 
one of those static-sensitive circuits which 
should be handled carefully, even though it em· 
ploys internal protection. Most of all, make 

. ith sure you do no experimentation or tesung w 
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Ffl. 4. Powr Supply with Btlttery Btlckup 

Pltoto I. 77w c:om/Mt~ doclclctllmdtu "'" M 
btiUt 011 t1 mtll/1 cim~it botud. Noti« tlw 
12. 7611 KHt crystal 011 tlw /tiT k.ft; it is 111-

t«lwd to tlw bOtlrd with ilrsttlllt rlw. 

difference of 0.3 volts between certain pinJ of 
this chip can be dadly. 

This board can be wire-wrapped or soldered, 
thouah UJC areat care, little heat and short leads 
when solderina the crystal in place. Photo I 
sbows the entire circuit on • m~ 170 circuit 
board. 

Very important to the proper operation of 
t.bae clodt c:imMts iJ a around c:onnectina the 
c:omputcr at edic card pin 29 to the peripheral 
device'• around. u in the schematics. I have 
teen· ICVeral home-brew devices which would 
function In most frustratina manner until thiJ 
around wu put in place. Also, talce note of the 
capKiton between Vee (collec:tor-voltqe sup-
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Features of the 
REDUCES OPERATOR FATlGUE THEREIY ALLOWING MORE EFFI· 
CIENT USE OF THE COMPUTER 
INSTALLS EASILY WJTH PRESSURE SENSmVE ADHESIVE. NO 
SCREWS, CLIPS, OR DRIUING TO DAMAGE MONrTOR 
DESJGNEO TO MATCH ~10 · STYLING FROM THE ILACK AND 
SJLVER lOADER TO THE LETnRING TYPE FACE 
FITS lOTH THE MOOEL I ANO MODEL II 
000 NOT VOID THE COMPUTER WARRANTY 
ENHANCES TKE APPEARANCE OF THE MONITOR 
PROVIDES A DURABU, EASY TO CLEAN SURFACE 

Nefn• a nd Addrea a Typed or C laat'ly P~1nted w•t"' 
Ct>oclo "' Mot>ey Or11er 10<' 11.15' Per Un .. . COD"o 

•"'te l INCl.UOIS 5M•••ucG . ,... 12 50 Acld•hona l Per OrcNr Flor•da A•atetenta 
YQ .O IS A T•AotMARM OJ TA .. O'f Add • '~ Saj·~ Ta• 
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ply) and around in both circuits. These should 
be mounted as close as possible to their respec
tive intearated circuits so they can filter out ex
traneous signals caused by fast-switching ICs. 
The pull-up resistors (RI to Rl2 in FiJ. 2) are 
essential to the operation of the MSMS832. See 
fig . 4 for a diaaram of the power supply with 
battery backup for the MSMS832 clock. 

Next month's column will cover machine 
lanauage and BASIC software for using these 
real-time clocks. 

Letten about Applic:atioM 

face published earlier this year. By the time the 
article appeared in print, Radio Shack had dis
continued the 81LS9S and 81LS96 circuits. For 
those still interested, these ICs may be obtained 
from any of the mail order firms mentioned in 
this column. 

Will readers who have built or plan to build 
the device please drop me a post card (Rox
bury, Vermont ~669)? Future columns will re
fer to this small interface if readers have built it 
and fmd it worthwhile. 

••••• 
Mea culpa, indeed. Chuck Linao writes from 

Gardner, KS about those BASIC commands 
accessible usina Seespot! (July): 

Your article said all BASIC commands, yet 
there are only 64 araphic characters and 86 pos
sible key combinations. Where are thinas such 
as CHRS, STRS, LEFTS, RIGHTS . . . etc.?" 

An earlier version of the Seespot proaram 
being developed made those e:~ttra commands 
available, but I lost them alona the pathway to 
user convenience. Sometime soon this column 
will present a quick way of evokina all those 
BASIC commands via single keystrokes. 

••••• 
A quick note on the vaaaries of electronic de

velopments: This month's topic was well on its 
way to completion usina some entirely different 
hardware. Until March, when OKI officially 
introduced the MSMS832, there were only stan
dard clock/ calender chips on the market. 

In order to make them microcomputer com
patible, the seven-seamen! LED display out
puts had to be converted to binary, using either 
a home-proarammed PROM or a special-pur
pose National Semiconductor IC. The clock 
chip's digit strobe was converted into an ad
dressina circuit, and some fancy electronic spa
ahetti allowed this entire mass to act as a com
puter clock. 

It also cost a lot of time, more money-$30 
and havina a friend who could proararn small 
PROMs. The OKI data sheet walked throuah 
the door at just the riaht moment, promisina to 
be the perfect solution. But that solution is still 
some time away, when a computer-bus«>m
patible, hi&h-speed clock chip finally appears 
on the market. • 

Some unexpected difficulties can pique 
those of us working on hardware additions to 
the TRS-80. Ron Gillen of Hustisford, WI 
writes to say that TRS-80 "edge card connec
tors are not created equal . . . I purchased a 
40-pin edge card connector to replace the failed 
(cheap) Strinay-F1oppy 'Kei-AM' connector. A 
much more r~~~&ed Alpha Mfa. connector was 
used and, to my dismay, the pins on the edae 
card side are reversed as pairs. That is, Kel-Am 
places pin I at the top of the edae card and the 
particular Alpha that I purchased places pin I 
at the bottom of the edae card. This reversal of 
pairs, which I did not suspect, caused sti'IUlle 
and interestina results on the TRS-80 when con
nected to the ESF cable." 

EDUC~!~~! f0 

I had the same problem as Ron while build
ina a prototype for this column, so check those 
cables carefully. 

••••• 
Several readers have asked where to aet parts 

for projects described in this column. In most 
cases, parts are readily available from a local 
Radio Shack. Where special parts are needed, 
the names and addresses of suppliers will be 
listed. This question was prompted by the inter-
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T he first question of the new 80 owner 
is: " How and where do l&et proarams?" 

You may be a teacher carryina your personal 80 
to the classroom. You may be a parent wishina 
to supplement your child's sclloolwork. Per
haps you are in charge of a leamina lab with 
several 80s, or a parent wantina to &et your pre
scllo<»er off to a aood start. In any case, there is 
always a search for good programs. 

That need arises qain and aaain when talk
ina with educator-users. Unfortunately, there is 
no simple answer because the sources are many 
and, at the same time, few . 

At this point in time, there are several ways 
to acquire instructional proarams: 

• Write your own programs; this is probably 
your very best source. Better than anyone, you 
know what you want to teach and you know the 
student(s)-where he needs to beJin, how he 
learns best and so on. If you don't know the 

subject well enough- small enaine repair. for 
eumple---<:ollaborate with a colleque who 
does. 

This proaram source is the least e:~tpensive 
but it does take time, a commodity that most of 
us have in short supply. Since your time is not 
unlimited, why waste it reinventing the wheel? 
Write what is not available and get what some
one else has already invented. 

• Copy proarams from mapzines and 
books; program Ustinas can be found in many 
books and mapzines . It is true that most are 
not instructional, but if you look carefully, 
you'll be surprised how many fall into that cate
aory. In addition, you will find others that you 
can modify in one way or another to turn them 
into teachina proararns. 

• Exchanae proarams with others; this can 
be a really fine source of proarams. You willaet 
a bummer now and then, but that happens 



1. Outlasts fNfKY competitor-200,000,000 
character head warranty 

2. No duty cycle limitations-even In demanding 
business applications 

3. Professional print quality-9 x 7 matrix 
4. Rugged business use construction-metal 

chassis-two motors 
5. 80 characters per second 

6. Upper and lower case-full 96 character 
ASCII set 

7. Double width characters 

_. Reader Serv•ce- see page 226 

8. Connects directly to TRS-eo:-- APPLE• and 
other computers 

9. Block graphics--84 shapes for charts, 
graphs, diagrams 

10. Friction and pin feed 
11. Plain paper-up to 3 parts 
12. 6 and 8 lines per inch-program controlled 

paper savings 

13. 80 and 132 columns-program controlled 
14. Price-the best value in the industry. Call or 

write today for the name of your local 
Microline 80 dealer. 
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when you buy them, too. E.xchanaina what you 
have written for what someone elK bas written 
is a JOOd and inexpensive way to build up your 
proaram library. The cost is limited to your 
blanlt tape, postqe and, in some cases, a nomi
nal fee . 

There are some educationally oriented ex
chanae aroups on my present list. I'D share the 
names and addresses of any exchanae aroups 
that send me information about themselves 
JNOvidft/ that they refuse to exchanae copy
riahted proarams. (I won't help them break the 
law.) If you represent such a aroup, send me 
your list and your rules. 

• Buy the proarams you need; there are 
some competent and reliable people out there 
wbo are writina and sdlina educational pro
ararns. I am also painfully aware that there are 
some incompetents and/ or crooks doina the 
same thina! 

There you have the methods of acquirina ed
ucational proararns: write them, type them, ex
chanae them and buy them. Do some of each. 
And don't foraet that you can often modify a 
proaram to improve it or make it useful for an
other purpose. 

F..ftcadoa8l Rmew: 11lne J>roar- Boob 
As I mentioned above, one of the less expen

sive ways to act proarams is to type them from 
listinp in books and mapzines. It takes some 
time and care but the cost is much less than buy
ina them on tape. Here are three books in which 
you may be interested . 

e$7 Pr«ltiNI Pro11llms and Games In 
BASIC (Ken Tracton; Radio Shack 162-2008) 

The presentation of these proararns includes 
a brief description, any math formulas used, a 
sample run, a list and a flowchart . As the title 
indicates, the proarams are in BASIC. Most 
will run on Level II u written, but a few require 
modification. For Levell users, more extensive 
modifiCations are needed. 

1bouah this volume is well written, there is 
little here applicable to education except for the 
advanced math student. 

Contents: mathematical functions (42); 
pmes (8); electronics (3); miscdlaneous (4). 

e80 Proflllms For 1M TRS-80 (Perry and 
Brown, editors; 1001001 Inc., Peterboroup, 
NH034S8) 

This book wu offered oriainally u a bonus 
to charter subscriben of this mapzine. The 
listinp are in small print but there are plenty of 
them. All but a few of the proarams will fit into 
a 16K machine. You will find a variety of edu
cational proarams here. 

Contents: instruction (IS); business (13); 
pmes (IS); utility (6); personal usc (10); ClleriY 
comervation (3); amateur radio (6); dectronics 
(4); miscdlaneous (8). 

Instruction breakdown: dectronics (I); math 
(6); social studies (4); re.dinat spdlina (3); 
music (1). 

e TRS-80 Proflllms (Rug and Feldman; 
Radio Shack 162-2064) 

This book contains 32 proararns for Levell I. 
All will fit into a 16K machine and most will fit 
into 4K. &c:h proaram is explained in thoroup 
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detail includina sugested modifiCations for 
different uses. The proaram discussions are so 
complete that this volume is excellent for study 
by example, to improve your own proaram 
writina. One of the instructional proarams 
(Flashcard) can be used with many subjects and 
arac~es. 

Contents: instruction (7); aarnes (13); per
sonal usc (2); business (I); math functions (9). 

When you are typina a listina into your 80 be 
~ careful-ao slowly and check often what 
you have entered. You know that the smallest 
mistake can prevent a proaram's runnina. Es
pecially watch out for the letters I and 0 u 
compared with the di&its I and 0. 

If you have several proararns to type, try to 
talk a friend into typill8 half of them. You can 
then exchanae cassette copies and each of you 
will have saved half the time. l.n any case, it is a 
JOOd idea to take a typina break now and 
apin; beina tired leads to mistmks! 

Recordl .. Scores 

You may want to record your student's score 
on an instructional proaram. If you have even 
the simplest printer, you don't have to copy 
scores manually from the display. The follow
ina listina will do the job on the Radio Shack 
Quick Printer II . Chanae the commands to suit 

T ast niaht, a warm Sunday evening, while 
.l......imy doa and I took our customary walk, I 
bumped into my next door neiahbor. He looked 
harused and down in the dumps. On inquiry, 
he told me a sad tale of his slavina over the 
books in his office aU weekend lona. His major 
problem wu aettina the payroU recordkeepina 
up to date in order to file his quarterly returns. 

His wu a sad, but familiar tale. 

CP/M ud CBASIC 

Radio Shack bas recently rdeued the Model 
11 Payroll pacltqe (Cataloa 1 264S03). Al
thouah this effort bas some flaws (such u no 
New York dty withhoklina computation), it 
represents a substantial piece of work. It can 
certainly be considered for locations where a 
dty tax is not required or can be calculated u a 
percentqe of aross pay or federal tax. 

In addition to the Radio Shack package I will 
also evaluate the Scructured Systems Group, 
Inc., (SSO) CP/ M (Control Proaram for Mi
crocomputers) payroU pacltqc. 

It's no secret that TRSDOS bas many disk 
operatina system competiton. llle most popu
lar of the alternate systems is CP IM, developed 
by Diaital Research, PacifiC Grove, CA. CP 1M 
wu established u an industry standard lona 
before the Model I TRSOOS was a workina 
system. In fact CP/ M wu almost adopted u 
the Model I operatina system and wu licensed 
by Tandy althouah it wu never rdeued. 

your printer: 

IOlO Plt.INT ""PLEASE SWITCH ON THE 
PRINTER AND THEN PRESS ENTER .•. 

IOl' IF INKEY5 • ""'"THEN IOl' 
UMO LPRINT ""NAME : ··AS :"NAME 

PREVIOlJSl Y ENTERED 
IOU LPRINT ""PROGRAM : AMATEUR 

THEORY II"" 
I~ LPII.INT "'SCORE : ""R""RIGHT OF ·-r· 

ATT£MPTED"" 
I~' FOR X • I TO • : LPllllfT : NEXT 
1060 END 

The variable names wiU have to be chanaed 
to aaree with those in the pr01fam. If you're 
wonderina about line JOSS, that simply runs the 
paper up four lines so that the printout clears 
the tear bar . 

This small section prints the essential infor
mation and is easily expanded to include what
ever you want on the record. Best of all, not on
ly can you put it in proararns that you write, but 
you can insert it easily into any you have written 
or any that you have boupt. 

A R--.ser 

Don't foraet to send me information on your 
proaram exchanae aroup so I can pus it alona 
to other readers. And let me know of any spe
cial topics you would like discussed in the fu
ture.• 

The major problem with CP 1M in the Model 
I wu that standard CP 1M required low mem
ory in order to work . This area wu already 
used by the Levell I ROM. CP/ M had to be re
written to function above the ROM. 

Because CP/M hu been readily available, 
many firms have developed software to inte
pate with it. One such firm, Software Systems, 
Inc., developed a BASIC interpreter called 
CBASIC. CBASIC differs from standard Ra
dio Shack BASIC by requirina a compilation 
phase before execution. At the conclusion of 
the compilation phase, a special proaram is 
created that can be executed but not listed. It is 
interpreted by the run-time module of the 
CBASIC system. In this way vendors of 
CBASIC programs can retain control of the 
source code. This means that purchasers of 
CBASIC programs cannot modify the pro
arams without the assistance of t.he vendor. 

SSG Payroll 

One of the vendors usina CBASIC and 
CP/ M is SSG of Oakland, CA. Their payroll 
system is distributed by computer stores 
throuahout the country and is pan of a total 
intearated accountina system. Althouah the 
system is distributed on three sinaJe~ty 
eiaht-inch disks, it will run on a two-<lrive 
Model II. Drive A (equivalent to drive 0 in a 
TRSDOS system) contains the system and drive 
B (equivalent to drive I) contains the data. llle 



A m ajor breakthrough In data han dling fo r 
micros! At best. existmg programming 
languages provide only rudimentary file 
handling capabilities. With HDBS 
(Hierarchical Data Base System), you can 
now transform your programming 
language from an ordinary file handling 
system tnto a flexible, powerful, and 
productive data base management system. 

HDBS provid es the two components any 
genuine data base system must have: 
1. The Data Descrtption Language (DOL), an 

easy-to-use, stand-alone language for 
specifying bluepnnts or schemas of data base 
organization. 

2 The Data Manipulation Language (DML) fo r 
manipulating (storing. accessing. modifying, 
deleting) data organized according to a data 
base blueprint. The DML extends your data 
handling capabilities by allowing you to 
embed powerful data manipulation 
commands in the programs you write. The 
commands are stated through the "CALL" 
facilities of your programming language. 

HOBS users are ... 
• free of the need to design files. 
• free of the need to merge ftles. there ts no 

scattering of data over several files. Records of 
many dtfferent types are automatically 
maintained in a single. integrated 
organization ... one that can be spread over 
numerous dtsk drtves 

• free of the need to be concerned with disk 110 
because 1t ts handled automatically by HDBS. 

HOBS offers ... 
• hierarchical schema designs 
• data base schemas of up to 254 record types; 

each record type may contam up to 255 fields. 
The size of a field may be up to several 
thousand bytes tn length 

• data bases spread over one to eight disk 
drives HDBS IS Independent of the sizes and 
types of drives 

• user-deft ned names for fields, record types, 
and sets. 

• records mamtamable tn several sorted 
orders ... and in other orders as well. 

• written in machine language for maximum 
execution eff1ciency and minimal memory 
usage. 

• available versions: Z80 (requtres approx. 18K). 
6502 (approx. 26K) , 8080 (approx. 22K). Total 
memory requirement must allow for buffer 
areas. 

For more Information on the HDBS. write or call 
us today! 

HDBS can be used to extend any of the 
following programming languages under 
the indicated operat ing systems: 

CP/M w ith CBASIC; Microsoft BASICs, 
FORTRAN or COBOL: InterSystem 
PASCAL/ Z; Sorcim PASCAL/ M; Mtcro Focus 
CIS COBOL; Digital Research PL/ 1 

MVT I F AMOS with BASIC 
OASIS wtth BASIC 
TRSDOS and NEWDOS (Models I and II) with 

DISk BASIC 
North Star DOS with North Star BASIC 
Apple DOS and Applesoft BASIC 
Machine Language mterface available on all 

above systems. 
Note: Because HDBS can be integrated w1th a 
wtde range of languages and operatmg systems. 
it prov1des uniform methods of data handling 
across those many languages and systems. 

HDBS/ QRS. An interactive Report
Writer/ Query-System with these features : 
• may be customized for non-technical users. 
• complex retrieval conditions may be specified. 
• detailed reports can be quickly generated. 
• wildcard and "match-one" string specificat ions 

Included. 

HOBS/ SRS. This Schema Redesign System 
permits ... 
• renaming fields. record types. sets. 
• adding new fields to existing record types. 
• allocating additional pages to an existing data 

base. 

Orde ring Information (applicable to Z80. 
8080, and 6502 versions) : 

HO!!S $30000 
HO!!S. ORS 300 00 
HOSSISRS 150 00 
HO!!S.ORS.SRS Package 675.00 
HOSS e•pansoon to MOBS" 650 00 
HO!!S Manual 35.00 
ORS Manual 5 00 
SRS Monval 5 00 
SystomSpocofocMon..,ls{oachl 500 
Gvo<Jo to 

Oot.a Bas@ Management 10 00 

• HOBS ~Y o. expanded at any 
ume to lull netwOtl( date base 
management system 
MOBS OMS MOOS DOL 

'~••lr"•n A Qh'et'l OPf'rat1nQ systeM 
aOd ~ tr; 00 fOf oac !'\ adc:Htena! 
lanquoJQf ~~·'fit:'~ 

f. "l( Pf•CP\ 0•.1t!t•de U'lt• US and 
C.•n~n~• r·~.u.- .1 .. 1.:. tor Pf•Ct' )•S1s 

AdO S..: ~ r.,ttdhnq It~\.' tor non<.3Stl 

orde• (55 00 OOI>•de US 1 

When OtdChng SPOC•ty •ntt•ncJf"d 
use wttn 

I Notth Star DOS ond BASIC 
2 CP M • CBASIC 
3 CP M • Mocroson BASIC 4 XX 
4 CP M M•CtOSO'I BASIC ~XX 
5 CP M M•C IOSOII B"SIC 01 

FORTRAN Compo! .. 
6 CP M M•oo<nll COROl 80 
7 CF' M - lmt•'$y$tt3M JJA$CAI l 
8 CP M • ~fC'•m PA~CAt. M 
9 CP M • 0 Q•t,il R~~t";;P<:h P ... I 

10 CP M • M.C•o <ocu$ Cl~ 
COBOL 

11 TRSOOSNEWOOS aod TRS 
Q.s, BASJC ~*.AOdets I anc II» 

12 AP(loe DOS ond Aoo-.. solt BA.')IC 
13 Mill F "MOS •"d B"')rC 
14 OASIS •M OASIS BASIC 
15 Mac.t·•ttt• Yoqu3fJt' PtOtJf.l*'"lS 

,SPt•utt 0Ct"(d110:1 .,_,sr,.,.'\ ) 

lnd·ana r«!S-•dMb .td<S 4..., 

We accept Vtsa al"'o Mastpr Ct'"'QC 

Mlr:rl'l ~446 

Dutu Huse 
5ustems. lnr:. 
Box 248, Lafayette. Indiana 47902 
317-742-7388 or 317-448-1616 



CP 1M and CBASIC software required to run 
the system are not included. 

Simple payroll systems usually involve a 
combination of automated and manual tech
niques. Automation is aencraUY applied to the 
mechanical cak:ulation of the withholdina taxes 
and net pay. Check writina and maintmancc of 
employee caminas data must be accomplished 
by hand. Because many devices used for auto
mation purposes have the capacity to store the 
payroll data, cumulative totals can be carried 
forward to permit the preparation of required 
tax returns. 

Payroll preparation does not require compli
cated calculations. Most of the parameters arc 
dcfmcd by federal, state and local withholdina 
charts. Slna: these charts are usually quite 
shon, they can easily be accommodated in 
memory and referenced by a table look-up rou
tine. This routine usually converts gross pay to 
an annualized fiaurc by muhiplyina it by the 
payroll frequency. The resultina fJIUI'e less ex
emptions is referenced to the various tables to 
calculate the tax due . ll'lc tax is then divided by 
the same payroll frequency to determine the tax 
required when calculat.ina net pay. For the cur
rent pay period these caJculat.ions must be per
formed for every diJiblc person on the payroll. 

A series of parameten is supplied for each 
employee to determine which tax table is used 
and which exemptions are to be applied. Typi
cally these are specified on the: employee earn
inas master me. This master ftlc is usually quite 
lona and complex. For example, the employee 
master me in t.he SSG payroll system is almost 
700 bytes lona. 

ll'lc need for such Jarac files limits the 
amount of data that can be accumulated for 
each employee. For this reason neither Radio 
Shack 's nor the SSG 's payroll system have a de
tailed employee earninp history. Both systems 
carry cumulative quaner-to-(jate and year-to
date information only. This can create a prob
lem if it is necessary to know payroll data by 
employee for specifiC pay periods. Otherwise, 
both payroll systems will do an exa:llent job of 
keepina payroll records. 

s..a.Feablrel 

ll'lc features of the two systems are similar in 
many respects. Both calculate deductions from 
employee wqes for federal income tax with
holdina, Social Security, state disability and 
state and local income WI. 

Both systems allow you to preJoad the em
ployee payroll earninas record with informa
tion that remains constant for each pay period. 
If there are no chanaa, payroll calculations will 
be automatic. Default tax rates for FICA and 
federal withholdina tax tables are also provided 
by both . 

The Radio Shack payroll will not handle lo
cal income taxes, ifwithholdlna is baaed upon a 
table. It will only handle local income taxes if 
the withholdina amount is calculated as a pcr
centaae of aross pay of Federal Tax. 

Radio Shack 's Modd II Payroll packqc 
usa two special function keys, Fl and F2, to 
conuol editina and data entry. Because the 
SSO's packqe was not dcsiped for a specific 
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function, keys are not enabled. ll'lc control key 
and lettered key combinations are used to allow 
you to call mes or update records. 

While the SSG system provides payroll with
holdina tax tables for New York state and New 
York City, the Model II Payroll packqc pro
vides the guiddi.nes to acncrate the necessary 
tables for aU SO states. 

Payroll data is entered into the SSG system in 
batches. Althou&h the screen presentation and 
data entry phase are relatively cumbersome, the 
number of different Items that the system will 
accept is outstandina. Data such as withholdina 
WI overrides, special payments and expense re
imbursements are easily accommodated. 

The Model II Payroll'sdata entry screen dis
plays the full &ross to nd caJculation. Chanaes 
are easily made to the necessary fldds and the 
calculation is updated instantly. In addition, 
there is a time card calculator mode which al
lows you to input daily houn and calculate the 
weekly hours ri&ht on the screen, which is a 
areat aid to data entry. At the conclusion to the 
data entry phase, a payroll journal can be 
printed. 

In the SSG system the data that is entered 
must be soned and a batdllistina prepared be
fore the payroll can be calculated. From a secu
rity point of view, separatiq the data entry 
function and caJculation procedure is better . In 
the Radio Shack System it is quite possible to 
edit a payroll after checks are printed, and re
print a sinale check. It is not possible to do this 
in the SSG system. 

Both systems usc a preformatted check. 
Cbeck.s will have to be ordered that are com pat
ible with each system's printina proaram. Both 
systems print payroll journals, check rqisten, 
and journal entry data. Both can also be inte
&rated into a companion aeneral ledaer system. 

ll'lc SSG proaram diffen in handlina payroll 
expense information. In the SSO system it is 
possible to arranac employee payroll expense in 
five catqories on a perceotqc basis. For exam
ple, if a employee works half his time in dnian, 
and half his time in sales, it is possible to dis
tribute half his earninp from a sales payroll 
catqory and the balance from a desian payroll 
catqory. The Radio Shack Model II Payroll 
cannot. Reaular time, ovenime, double-time, 
vacation and holiday payroll cateaories are 
used instead. 

Appkadoll u.ib 

The lack of a payroll distribution by cost cen
ter in the Radio Shack payroll could limit its ap
plication in ftrms with many payroll cost ceo
ten . The only alternative would be to prepare a 
separate payroll for each cost center, so that 
payroll expense can be char&ed to the proper 
accounts. 

However, in environmenu where an analysis 
of &ross pay is necessary and ovenlmc pay, va
cation, holiday and sick pay must be separatdy 
identified, the Radio Shack payroll system has 
a clear ecfae. In the SSG system these items are 
not separately identified. They are combined 
with the FICA and UIT tax expense in deter
minina the total salary charae. 

From an accountina standpoint, combinina 

salary and non-salary amounts into a sinale ac
count is noc desirable. To perform a payrollau
ditthe pure salary expense fiaure must be avail
able for review. 

Both systems prepare a full spearum of 
quancrly and annual reportS. In addition, mas
ter me printouts and individual employee rec
ords arc available showina cumulative caminas 
paid, alona with other year to date statistics. 
ll'lc SSG master me also has provisions for ac
cumulatina data, such as accrued vacation and 
sick pay. These statistics arc not available in the 
Radio Shack payroll. The SSG payroll costs 
Sl,2SO and is available from distributon of 
CP/ M systems throu&hout the country. In or
der to run the payroll, purchase of the CP/ M 
opcratina systems and CBASIC is required. Be
cause CP/M for the Model II costs Sl~ and 
CBASIC costs an additional S 100, the total cost 
of the SSG payroll system is a shade over 
S I , 500. ll'lc Radio Shack payroll system costs 
less than S400 with sli&htly fewer features . 

There has to be a powerful incentive to spend 
the additional Sl, 100 for the SSG payroll sys
tem. 

ll'lc SSG system represents a mature soft
ware system which has already been used many 
times. The Radio Shack system, on the other 
hand, is a brand new packqe. EJt~ with 
new software products indicates that there will 
probably be a "shake out" period before aU the 
bup are worked out: Bup can contribute sia
nificantly more than S I, 100 of agravation in 
an industrial environment. 

An example of the care in the SSG system de
sian is the usc of data files with numbered ex
tensions. If a foreian file acts into the system, 
the internal number checkina of the operatina 
system will indicate that an error has occurred. 
These advanced techniques are aencrally trans
parent to the user, but should an error occur, 
an error messaac will appear so that recovery 
procedures can begin. 

Morer.r~ 

Considerably more information is provided 
about the SSG system than the Radio Shack 
system despite the fact that Radio Shack's has a 
source code listina. The SSG system is also dc
sianed to accommodate additional custom pro
&rarns. If you wish to write a proaram to accu
mulate employee earnina statistics, it can be in
corporated and selected from the menu. ll'lc 
structure of aU files and a complete input and 
output trackina of each run is provided for pro
arammina. This can also be used to aid restart 
and error correction procedures. 

While there is no doubt that Radio Shack 
software will also include this data at sometime 
in the future, the payroll documentation pack
aae is not there yet. It is a &ood bet that as Ra
dio Shack software is distributed to more com
mercial environments, the documentation and 
system controls will eventually evolve to the 
same levd as the SSG system. 

Althou&h the SSG system represents a more 
mature, flexible and comprehensive system, the 
Radio Shack payroll system, if used with 
knowlcdae of its limitations, will prove a useful 
accountina tool as well. • 
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If YouJve Ever Dreamed of Flying 
Th- 7 flight simulation programs can take you aloft, into the realm of paw•'8d 

flight. We're Instant Software-Fly Ual 

Air Flight Simulation 
Your aircraft is on the runway loaded with 

fuel, instruments feeding the computer a con
stant stream of information. 

A glance at your flight screen gives you air
speed, altitude, and compass heading. After 
you take-<>ff, the all important Ascent/ De
scent-Turn/Bank Indicator will tell you the at
titude of your aircraft at a glance, whether you 
are climbing, diving or banking into a left or 
right turn. 

Your mission is a short one. You have a max
imum possible range of about 50 miles, on one 
precious tank of fuel. Your objective is to take
off, fly the aircraft, and land without crashing. 

You may not have been at the controls of an 
aircraft before. The basic flight instructions 
enclosed will be invaluable. Included are ex
planations on basic aerodynamics and prin
ciples of flight, plus illustrations telling you 
how to recover from dangerous maneuvers. 

Your aircraft will respond rapidly to the con
trols, and your movements must be delicate. 
Too much airspeed and your aircraft could ex
plode from overstress. If the airspeed is too 
slow, you might stall and crash. A clumsy tum, 
and you might fmd yourself flying upside 
down, fighting to regain control. 

It will take a few hours of flight time, before 
you can take-<>ff and fly a correct flight plan. 
By then you will be expert enough to attempt 
acrobatic maneuvers. 

With Air Flight Simulation and enough 
flight time, the sky's the limit! 
Onler No. 0017R $9.95 

Night Flight 
May, 1941- The dreaded Axis battleship, 

the Bismarck, has broken out of the North Sea 
and is now somewhere in the North Atlantic. 
Your mission is to make a nighttime photo 
reconnaissance flight over the Bismarck. These 
photos will help the Admiralty determine the 
extent of damage done to the Bismarck in a 
previous battle and whether the British fleet has 
a chance to sink the German pocket battleship. 

The Night Flight program lets you take-<>ff, 
fly, and land a propeller driven aircraft. You 
can practice approaches and landings with a 
full on-screen display of the landing field infor
mation. The instructions with this program can 
practically teach you to fly . 

Somewhere out on the cold, gray North 
Atlantic, the Bismarck tries to elude her pur
suers. Your photos are vital. Launch yourself 
into the night sky with the Night Flight pack-
age. 
Order No. 0117R $9.95 

Instant Softvvare· 

Flight Path 
The Flight Path package will let you experi

ence all aspects of modem day aviation. 
Mountain Pilot transforms you into a daring 
bush pilot as you fly badly needed supplies to 
a remote gold mining camp. You'll have to 
cross a hazardous mountain range, while 
struggling with headwinds, tricky navigation 
and rapidly diminishing fuel. 

Watch your airspeed, altitude and rate-<>f
climb or you could stall-out and crash . If you 
deliver your supplies, you can't relax; you 
must return over those mountains with a 
heavy cargo of gold bullion. 
O'Hare is a control tower simulation where 
you become an Air Traffic Controller. The 
lives of hundreds of people become your 
responsibility as you guide aircraft through 
your control sector to a safe landing. 

You'll have to deal with different aircraft 
requirements, wind change warnings and 
potential midair collisions. But no matter 
what happens, you must bring in each of the 
twenty aircraft in your tour of duty. 
Precision Approach Radar combines the skills 
of pilot and Air Traffic Controller. You 
become the pilot's "eyes" as they try to land 
in limited visibility conditions. Your com
mands guide the aircraft in its approach to the 
field and a safe landing. 

The Flight Path package covers both sides 
of flight procedure, from the thrill of flying to 
the tense drama of air traffic cont rol. 
Order No- 0171R $9.95. 

TO ORDER: Look for these pro
grams at the dealer nearest you (see 
list of dealers on page 206). If your 
store doesn't stock Instant Soft
ware send your order with payment 
to: Instant Software, Order Dept., 
Peterborough, N.H. 03458 (Add 
$1.00 for handling) or call toll -free 
1-800-258-5473 (VISA, MC and AE 
accepted). 

Prices subject to change without notice. 

PETERBOROUGH, N.H. 03458 
603-924-7296 



Jet Yagbter Pilot 
The Jet fighter Pilot package takes you as 

close to real combat flying as possible .. . with
out pulling G's. 

In this brilliantly realistic simulation. you 
become the p1lot of a high performance, twin 
turbo-Jet fighter. Total control of the aircraft is 
yours . 

At the start of your missiOn, you'll go 
through an entire engine start procedure before 
your night (provided your around maintenance 
is up to par). Your takeoff will be from either 
the deck of an aircraft carrier (via a steam 
catapult) o r from an airfield. 

All controls respond the same as they would 
on a real jet fighter. You ' 11 have to constantly 
monitor your display and make adjustments to 
your throule, flaps, rudder and air poilers. 
You decide when to retract flaps, landing gear 
and rdcasc the auxiliary fuel drop-tanks . 

Your on-board navigational computer will 
direct you to your selected a1rpon. The 
Glideslopc/ L.ocalizcr information "'ill aid you 
in approaching and landing on an aircraft car
rier deck or airfield. 

The Weapons Control Computer will arm 
your missiles, provide you with the range and 
bearing to a target, and tell you when to attack. 
And, if things should get a little too hot, you 
have an ejection scat command for egress . 

For a carrier-based landing, you '11 have to 
deploy your tail hook. For a land-based land· 
ing, you'll need reverse thrust and your drag 
chute. 

After you've flo"'n a few missions with the 
Jet fighter Pilot package, you'll know you've 
earned your wings. 
Order No. 01S9R UUS 

Airmail Pilot 
Let the Airmail Pilot package take you back 

to the early days of aviation history . Your 
plane is the Cunis JN4-D, affectionately 
known as the Jenny. You must fly the mail 
from Columbus to Chicago. 

The Jenny carries only 26 gallons of fuel. 
You'll have to stop along the way. Bad 
weather may force you down. Electrical 
storms may turn your aircraft into a mass of 
naming wreckage, or icc may form on your 
wings and plunge you to cenain death below. 
But, the mail must get through. 

The onboard clock will show your elapsed 
time. Your mission is to complete the night as 
quickly as possible. 

Experience the thrills of flying, when air
craft were mere fragile machines of wood and 
fabric, with the Airmail Pilot packaae. (Scarf 
and flyina helmet optional.) 
O rder :'>lo. Ol06R $9.95 

lns1ant 

Cosmic Patrol 
WARNING: PLAYERS OF T HIS GAME 

SHOULD BE PREPARE D FOR A STATE 
OF REALISM HIT H ERTO 

UNAVAILABLE ON T HE T RS..SO 

The Cosmic Patrol pro&ram puts you in the 
command chair of a small interstellar patrol 
craft . Your mission ts to defeat Terran space 
and prey on the Qudon supply ships which 
carry essential parts and lubrificants for that 
implacably hostile robotic fo rce. The drone 
freighters are fairly easy pickinas for the ac
complished starship pilot, but beware of the 
1-Fighter escons. They're armed, fast and pi· 
loted by intelligent robots linked to battle com
puters. They n~'('r miss. 

The Cosm1c Patrol program is not just an
other search and destroy game. With its fast, 
real-time action, impressive sound option and 
superb graphics, this machine-language pro
gram is the best of its genre. 

Don't keep putting quarter after quarter into 
arcade games or spending bia bucks for video 
game canndges. Get Cosmic Patrol from In
stant Software-and get the best for less! 
Order No. 0223R SI4.9S 

Ball Tlll'ftt Gunner 
"No personal c-onsideration should stand in the 
way of performing a p ublic d uty. " 

A 19th Century Terran military commander 
For years the Petro Resource Conglomerate 

has auacked our photon collection stations and 
~trangled our deep-space trade routes . The 
PRC Exxonerator Oass light lighters (code 
name: Gnat) ha\e been their main weapon. 
Now you can strike back, by joinmg the Ball 
Turret Gunner Scnice. 

Imagine yourself at the control console of an 
LW-1417 Stratoblazer (Type 8 Stratqic Laser 
Weapon). Your Hindsight Director inform~ 
you that a Gnat fighter 1s comma in for an at· 
tack. You pivot your gigawatt laser turret until 
you can sec the target on your monitor. The 
Range Indicator shows him coming in fast . The 
Targeting Computer studies his course and 
speed as your finger tenses over the firing key. 
You kno" you'll have only a fraction of a sec· 
ond in which to react . The Gnat fighter' s eva
sive maneuver\ cauo;c h1m to dance in your 
sights. Suddenly, you sec the FIRE Command 
and you react instinctively . Your laser beam 
lashes out and reduces the Gnat to an expand-
ing ball of ionized gas. Mission accomplished! 

Ball Turret Gunner. "'ith your choice of mul
tiple lcvd of diffiCUlty, optional sound effects 
and superb graphics, is more than jUst a game. 
It's an adventure. Experience it! 
~ "'o. OOSI R S9.9S 

Prices subject to chenge without notice. 

PETERBOROUGH, N.H. 03458 
603-924-7296 



IOREYIEWS 
• ·Typical program samples 

include preliminary comments, 
fully annotated source code, 

line by line explanations 
and descriptive notes. •' 

/IIIIM LM II 
J.e. llllttJier ... 8ryM M-f4d 
MuaJDnl Micro s,.._ 
s...at.d,CA 
Sohcower,l5 pp. 
515.95 

~~....,lUCia 

Computers like the TRS-80 have somewhat 
dulled our sensitivities. We KlCCJ'( crude 

screen imqery and dream of hiah resolution 
~phics, which are still a far cry from fine
Jl'Bined photoaraphy. 

Four hundred years of design have liven us a 
wealth of elqant typefaces that express the util
ity of writina and please the eye, yet we are con
tent, even enthusiastic, with the unpleasant dot 
matrix characters on video and printer. We per
oeive squawks and bleeps as somethina reminis
cent of music, in spite of composers and per
formers who crinae at these friaid sounds. 

It was a refreshina experience to rcc:civc Jn
siM lLvft II, a volume of valuable information 
about the TRS-80's ROM, yet immensely 
thouahtful, literate and cleanly desianecf. 
Mumford Micro Systems may be a small com
puy, but it isn't a member of the " type it, copy 
it , bind it in the attic" crowd, represented by 
many shoddily prepared volumes. 

Pionccn thouah we all may be in this field, 
we should not permit our aesthetic senses to be 
bludaeoned. For their artistic efforts alone, 
Mumford Micro is to be thanked. 

IIISkk uvd II is the result of a cooperative 
effort by John Blattner and Bryan Mumford. It 
presents 18 chapters of detailed descriptions of 
and applications for ROM subroutines and en
try points. 

Blattner and Mumford teU us in their intro
duction that there is an efficient scheme for 
linkina BASIC and assembly lanauqe pro
ararns: ''llle result can be a sinaJe, smoothly 
joined proaram that combines the best features 
of both tanauaaes -the ease of writina, strina 
capability and input-output powen of BASIC, 
toaethcr with the speed of execution of assemb
ly tanauaaes. It is not atypical for 2.5 percent of 
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a liven proaram (written entirely in BASIC) to 
require 9S percent of the opcratina time. If \his 
time-aitical pan can be rewritten in assembly 
tanauaae and efficiently linked to the remain
der of the BASIC proaram, one can enjoy the 
best of both worlds." 

The text bqins with a aencral presentation of 
the way BASIC is oraanized throuahout ROM 
and RAM. Important memory locations and 
the major entry and exit points of ROM sub
routines arc detailed. ROM utilities (rqisters, 
buffers and variables) arc covered, and thr~ 
chapters arc dedicated to manipulation of 
nurncrical data. 

Sianificant input / output routines are 
carefully explained, and a potpourri of miscel
laneous Level II subroutines is also covered. If 
you are lookina for a list of the tokens used by 
BASIC, they are in this book; you'U discover 
the easiest ways to send text to the screen, act a 
strina of characters from the keyboard and pro
duce text on a printer. With each and every rou
tine that bas a link to the disk system there is a 
boldface parqraph marked " Disk System 
Caution". 

Part Two of IIISith ~I II applies the ma
terial from Part One, encompasslna assemblers 
and monitors, relocatina BASIC proarams, 
VARPTR use, BASIC-assembler proaram 
linkina, expansion of USR calls from one to 
ten, linkina multiple propam scaments and 
tape load/ save. The book concludes with sam
ple composite (BASIC/ assembly) proarams 
and tape utilities to CSA VE/ CLOAD compos
ite proarams at speeds hiaher than SOO baud. 

TRS131F-attr 
s-1 s,... Sortw.ft 
NewMry Pan, CA 
UU5 

Even before I ordered the TRS 232 Printer 
Interface from Small System Software, I 

could tell from the description in the adver
tisement that I would not be happy with the 
available software needed to run it. 

When compared with the rather impressive 
features of their TRS 232 Formatter proaram, 
it was obvious that the software sent f~ with 
the interface unit was just a bare bones pro
aram. As a cautionary measure, I order the 
Formatter program at the same time I ordered 
the equipment. 

Because the supplied proaram makes no at-

Typical proaram samples include preliminary 
comments, fully annotated source code, line by 
line explanations and descriptive notes. Not
withstandina the detail and careful iUustration, 
IIISitk is by no means an easy book. We've all 
heard by now from the purveyors of instant so
lutions the problems of lcarnina machine lan
auaae. Thcrc"" no tricks. 

Althouah machine code and assembly lan-
1\IIIIC are viewed as drudacrY. it 's not possible 
to put shortcuts to work unless we have some 
idea of how they function. Consider that BA
SIC is already a kind of black box; sudden 
death durina strina sortina is just one example 
of that. Imqinc dcbuaina a BASIC proaram 
fuU of ROM subroutines-it 's a shortcut to 
madness! Blattner and Mumford say it bluntly: 
"To take fuU ldvantaac of the information in 
this book requires a knowledae of Z-80 asscrnb· 
ly tanauaac proarammina." 

It should be noted that Lcvd II is undcr&oina 
some chanac and improvement , and newer 
TRS owners will enjoy better performance 
from their computers. Lest these alterations 
should cause some nervousness about the relia 
bility of books like IIISitk lLvft II, let me men
tion that the chanaes bein& made in Level II 
are, for the most part, refinements and there
fore will have little effect on major subroutines. 
Some cbanae is made 011 cassette loadina and 
savina, and a few buas (remember POKE 
16SS3,2.5S?) have disappeared. The new edition 
of ~ap from Fuller Software indicates 
the differences between new and old Level II 
ROMs .• 

tempt to monitor line leqtbs, the first proaram 
I tried to run ended unsuccessfully. My printer 
output the fsrst line of data until it reached the 
end of its carriaac, where it stayed, typina letter 
over letter, until my propam bad kicked out 
what it considered to be the last character in the 
line. So much for the f~ software! 

Gdtilla 1'llerc Fro. Here 
The Formatter proaram comes complete 

with a seventccn-paae comprehensive manual 
which serves as an example of how documenta
tion should be presented. After listina all the 
available options, alona with a brief description 
of each, it details the loadina procedu~ and 
memory siz.c requirements for the pr01fam. 

Havina studied the manual, I reset my com
puter, set the memory siz.c as required and load
ed the Formatter (which u a BASIC proaram). 
When you type run, the prop-am POKEs the 
machine tanauaac proaram into hiah memory 



and cycles throuJh the various options. It 
modifies the machine tanaua&e prOif&lll now in 
memory to reflect your choices. You can then 
ddete the Formatter proaram and load or run 
any of your own programs. 

What options are available to you7 FIISt of 
all , the Formatter supports nearly every baud 
rate I've ever heard of, and even if your printer 
doesn't accept one of the ten available, the 
manual describes how to modify the proaram 
in order to create non-standard baud rates. 

If your printer requires aline feed after a car
riqc return, the Formatter aenerates one: auto
matically. If your printer recognizes form 
feeds, it also aenerates these instead of anum
ber of carriqe returns or line feeds, to Jet you 
to the top of a new paae. Needk$5 to say, if it 
can execute line feeds , this saves your machine 
a fair amount of wear and tear. 

One of the best features of the Formatter 
proaram is that it allows you to set the max.i
mum line lmath. If the proaram you are run
nina Cllcceds the maximum chosen , the For
matter automatically generates a carriage 
return (and line feed if needed), carrying there
mainder of the text onto the next line. 

nw Early u. Option 

Another areat feature of the proaram is the 
"Line Lenath For Early Line Termination." 

Say you have a line in your prosram that is 
ejJhty characters long. As your printer has only 
a seventy-column carriqe, you have asked for 
a line !math of seventy. 

But what if the last word in the line beina 
printed is microcomputi"'1 Normally, micr 
would appear at the md of t.he line and the re
rnainina letters on I he f ollowina line . 

By taltina advantaae of the early line option 
and requestina an "intelliaent" tmnination at 
sixty characters, the Formatter proaram bqins 
testina every character from sixty onwards until 
it finds a space, comma, colon or semi-colon. If 
and when it does, the proaram mds the line at 
that point, aenerates a carriqe return, tabs in
ward five s~ and prints the remainder of the 
line. This makes for more readable listfnas. 

If your printer requires nulls before it accepts 
any more characters, the Formatter sends up to 
127 nulls after a c:arriaae return before it con-

tin ues scndina text to the printer. 
You can also set the number of lines to ap

pear on each paae, as well as the number of 
spaces to appear between paaes. This cures 
many headaches, as I used to waste plenty of 
paper trying to prevent my printer from print
in& lines on the perforations of the paper . 

Hish on the list of proaram features is the 
option which directs the Formatter to print the 
same information it is sending to the printer on 
the video monitor . 

If you have disks and can't sec yourself &iv
in& them to me, you should take advantqe of 
the next option, which disables interrupts from 
the disk cont.roUer. If you don' t, any aenerated 
interrupt destroys the baud rate tim ina loops in 
the Formatter proaram. and the result is aar
bqe. 

Aelelldo.8! Fntllftl 
The Formatter proaram even inserts an auto

matic keyboard debounce routine. To top it 
off, there are four special features, well worth 
the purchase price in their own risht : 

To stop printina for any reason, you need 
only press the space bar. After that, you can 
print a sinale line at a time by repeatedly push
ina the space bar . To return to uninterrupted 
printina, push any o«her key. 

If the proaram isn ' t printina properly, or you 

------~-SAM~.·-· M.tlloro, MA 
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... s the darkness slowly pans and the mys
~mes that have so lona mshrouded the 
TRS-80 disk are revealed, more and more aood 
utility packaaes are findlna their way to 
market . These packaaes tend to be for the soft
ware developer rather than the md-user as they 
require a workina knowled&e of disk formats 
and machine lanauaae routines. lnseq and In
sort are no exception to the rule. 

The "buy-me" on the cover of the S&:M 
PKkaae says, "A must for anyone writina busi
ness prOif&lllS. " At best this Is an understate
ment . These routines are so fundamental to the 
hand.lina of disk flies it's hard to understand 
why Microsoft didn't include them in the Disk 
BASIC. 

lnseq uses six variables, two of which are 
subscripted , and four strin& variables, two of 
whlch are also subscripted, as wdl as USER 
functions one: throush six. Two invisible bytes 
are also added to each me. 

s.- v lltables 

lnsort uses the same: variables and memory 
that must be pro«ected when BASIC is entered . 
It uses USER7 temporarily. Both proarams 
were written to work with NEWOOS or VTOS. 
(lf you have TRSDOS, you have to do a little 
rewritina.) Tbe rewrites are wdl documented. 
The only thina that rnisht be called a bua is that 

t yped LUST inadvertently, you can stop the 
listina and return to BASIC simply by pressina 
the break key. No more keyboard lockup! 

If you requested the keyboard debounce rou
tine, you also can use the clear key to reset the 
lines per paae counter, insurina that all your 
listiD&S stan at the top of the paae. If you didn't 
request the keyboard debounce routine, you 
can still reset the line counter by typina 
LPRINT CHRS(3). 

The Formatter also sends to the printer any 
material that is beina printed on the screen (bar
ring araphlcs, of course). Now I can use the 
TRON and TROFF functions of Levd II BA
SIC intdli&ently. 

While they are 11eat features, I am sure 
you'll aaree that the line numbers just zip by 
too quickly to be of any practical use. Usina 
this feature, I can now aet a permanent record 
of where my programs have hem wandmna. 
This option is enabled by aecutina LPRINT 
CHRS(I) and disabled by typina LPRINT 
C HRS(2). 

Bldaa tlw Hucl Tbat Feecb 

My only complaint about the Formatter pro
aram is that you cannot set a left-hand rnar&in. 
Admittedly , for such a areat proaram, this is a 
small point, but I do wonder why it didn't oc
cur to them. • 

neither system will allow you to specify a drive 
for files you are creatina. unless the me name 
bas an extension . 

The Indexed Sequential Access Method 
loads into hiah memory before BASIC is en
tered and the controllina BASIC proaram is 
built by another BASIC proaram on the disk. 
You may also access the functions by USER 
calls from your own proaram if you don't want 
to use theirs. You can read files sequentially, or 
refer to them by an index for readina, writina 
or deletina. A housekeepina function makes 
sure all files are closed and parameters are re
set . A Data Base Utility allows you to convert 
already existina flies to indexed sequential 
ones, lets you set up empty flies to ftll later. 
create a file by key from another me. and purae 
and reorpnizc flies on a sinale disk system. 

lnsort allows asocndina and descendina sorts 
for ASCII or numeric fidds . Any record !math 
up to 2~ ~ Is supported; keys can be any !math 
up to full record size; sorts can be done on as 
many keys as memory will allow. The number 
aenerally falls between 36 and 40. A BASIC 
proaram can be aenerated to make the calls for 
you, or you can call them yourself with USER. 
The aenerated proaram allows you to make up 
to five CMD calls and/ or automatically call up 
the next BASIC proaram from disk. 

Sort times are admirable : 300> ftles with 10 
character keys can be sorted In 17 minutes, SO 
files in 3~ seconds . The screen constantly tdls 
you how the sort is proaressina. 

Both utilities have extensive error trappina 
and flaaina. Both are easy to use after a little 
practice with the demoiUtration files provided 
on the disk . For TRS-80 data me processina. 
both are a must 1• 
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CP/M®, - based Business Software for TR5-80e2 computers on ... 
. . . the fastest Mod·ll CP/M with the most featureslll 

e Over 610,000 bytes/disk 
e Downloadino package included 
e 1,200 baud operation of serial 

printers without data loss 
e Single drive backup 
MOD-II CP/M ........... .. .... $250.00 

e Mixed single/double density on any 
of 4 drives (even a 1-drive system) 

e Ultra-fast disk operation 
e Emulation of cursor addressing for 

any of several "'dumb" CATs 
MOD-I CP/M .................. S 1 50.00 

e Auto-LF printer support & ASCII 
top-of-form software (LPIII) 

e Supplemental document describtng 
our implementation 

e User-sellable function keys 
CBA81C2"s (Mod I or II) ... ..... $110.00 

The following software for Mod-I I CP/M only unless otherwise stated (*-requires CBASIC2): 
RM/COBOL e4- Only COBOL for CP/M with alternate keys (multi- MAGIC WAND-5- Full-feature word processing. true proportional 
key ISAM), CRT screen handling, interactive debug, Z80 code, and spacing, file merging, and use of full·screen editor for source 
the most useful Level 2 features. Competlble with Tandy's programs or data . . .. ........... . ... .. .. . ........ ... ... .. $400.00 
COBOL-but runs faster! ... . .. . ..... . . . .......... . ... • $495.00 RPA (Residential Property Analysis) - Analyzes income and expense. 
PMS (Property Management System)- Interactive, menu-driven financing, taxes, inflation and depreciation on home .. condo. or 
system includes full G/ L, budgeting, cash ivurnal, delinquency apartments over a user-selectable ltme: SHows payoff tn terms of 
list, tenant activity/ rent roll, complete audit trail and reports ROI. Cap rate, cash·on-cash. Amorttzatton schedules and • 
on vacancies, lost rent, and vendors .......... .... ... $650.00' worksheet .. ; ...... · .. · · · .. .... · · .. · · ........ · · · · .. · .. · .. $300.00 

demo disk & manual . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 00• demo dtsk & manual . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35.00' 
. . . · RBC (Rent/ Buy Comparison) · Sales or investment tool to compare 

APH (Automated Patten! Htstory) · General-purpose Qu~stton· renting and savings account investment vs. purchasing a particular 
asktng, answer·pnnttng system furntshed as self·admtntstered • 
review·of·systemsgeneral patient history(Mod· l also) . . . S 175.00• prope~~m'~ 'di~k '& ·,;;~~~~~·:::: :: : : : ::: : :::::::: : ::::::::: 52~~:gg. 
Osborne & Assoc. CBASIC source programs (Mod-I also): 
Payroll w/ Cost Accounting ..... . .......•............. $250.00' General Ledger w/Cash Journal .. . ... ... ..... . " .. .... $250.00' 
Acct.. Payable/Aceta. Receivable ...... ..... ...... $250.00* O&A CBASIC Books (ea.) ................................ S 20.00 

\ebattm•8 media: (Qty. 1 00 prices) 
5'1<'' single density ................................... $2.50 ea. 8" single density ....................................... S 3.00 ea. 
8" certified double density .. .. . .... . . .. . .. ... ........ $4.00 ea. 450' tape cartridges . .. . . ......... . ......... ... ... ..... $20.00 ea. 

G Registered trademark of: 
I!-~(!!.~~ L!-l.!.-~ ~ •1 Digital Research 

~ • 2Tandy Corp. ~ Distributed in U.K. by: 
•3compiler Systems, Inc. lJ\J Microcomputer Applications Ltd. 

8041 Newman Ave, Suite 208 ~ "Ryan-McFarland Corp. 11 , Riverside Court, 
Huntington Beach, CA 92647 •5small Business Applications. Inc. Caversham, Reading, England 
(714) 848-1922 •&verbatim Corp. TEL: (0734) 470425 
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MktoM .. 
Rlldlo SUck 
Tudy Corpontloa 
Ft. Worlb, TX 
$9.95 

by Allu S. Joffe 

Nothing is forever . You have just played 
your tenth version of Star Trek and 

relaxed with a binary to hex program. Now the 
blahs have set in. The sure cure is to treat 
yourself to a casseue of Micro Music by Radio 
Shack. 

This packqe gives you musical notes in
cluding sharps, flats and naturals over five oc
taves. 

You control the music's tempo with rests, 
tremolos, triplets and staccato notes. There are 
also a number of voice modifying commands 
that chanae the timbre of the music. 

laaovadoes 

The documentation is adequate, but, as 
usual, it leaves o ut some surprises, which prove 
that Murphy will never be forced to the 
unemployment offiCe while computers exist. 
For example, if you program a trill as 
(9T A8B8A8B8), it will trill nicely for about two 
seconds. If you accidentally leave a space be· 
tween the openina parenthesis and the 9, the 
trill will last for about 40 seconds. 

If you enter ((9TA8B8A8B8))-addin& an 
openina parenthesis and an additional closing 
parenthesis- the program goes on forever 
unless you break it by holding down one of the 
arrow keys. 

You can turn this bit of adversity into seren
dipity by tryina the followina pro&ram: 
((9TC4R8C4R8C4R8CR8)). When you play 
this, the result is a Morse code V that will go on 
forever. This is a simple way to make a V-test 
tape, if that has been the missing element be
tween you and happiness. 

If you would like a snappier V, you can 
chanae the expression as follows : 
((9TC8R8C8R8C8R8C2R8)), and if you want 
to chanae the tone of the V, you can insert one 
of the tone modif~ers such as L, Y or Z between 
the 9 and the T . 

u.itadoas 

If your musical selections act peculiar or even 
weird, look out for inadvertent spaces after 
open ina parenthesis and, the worst offender of 
all, an accidentally inserted closina parenthesis. 
This Iauer beast will usually cause a slow tem
po, a batch of notes that you know you did not 
insert into the original effort. 

If you have to interrupt the propam while it 
is playina, use the riaht arrow key only. If you 
lose siaht of the blinking asterisk, which is your 
location guide on the screen, find it by using the 
up arrow key only. Usina the down arrow key 
to locate a missina cursor aenenllY results in 
havina to reload the system cassette. 

There is another limitation worth mention
ina. You do not have unlimited space to write 
your sona. You have exactly 16 full lines of 
characters before you start writina over the top 
line. This is only destructive if you are busy 
transcribina a Bach fuaue and foraet to watch 

the screen! 
With careful keyboard work, some study 

and the ability to read music, you can enjoy this 
fine extension of your TRS-80 and Tandy's 
never-ending fight to educate, instruct and, 
now, amuse. 

The sample listing in the documentation is a 

Mkro-opoly 
D. Purln 
Level IV Prodlldl, hK. 
Uvoala, Ml 

By Alaa and Nick GnMtl 

One of the nice things about computer 
aames is that they usually eliminate the 

a&~ravatina paper shuffling and bookkeeping 
that take the fun out of a game. 

With Micro-opoly you gel the added bonus 
of an honest banker. It is written in BASIC for 
TRS-80 Levell! with at least 16K. 

The single sheet of typeset instructions, will 
not answer all of your questions about the 
games operation. 

As it stands, if the computer wins the roll of 
the dice, and aoes first, you will probably find 
yourself shouting, "Whoa, wait a minute!" 
You can figure out what's happening, but it 
was the job of the program author to delineate 
this in his instructions. 

The program and documentation also 
assume you already have an understanding of 
the board game Monopoly. 

Your answers are entered through INKEYS. 
The H command is to access the information 
displays. The computer can either display a 
specific property you request or it can display a 
rundown of both opponents' holdings. You 
can use these information displays to hdp you 
plan stratqy. 

New zoning ordinances were passed for this 
game. You do not need to own all the property 
in a color sequence to build on any square you 
own, except railroad o r utility. 

Thouah the computer is limited to buying 
houses for only one property at a time, you can 

SMY PROPERTY·S Ill' 
NO SUS PROPERTY S IHOUSES 

2 MED.AV 0 4 

6 READ I lOWNED 9 
1 ORIENT 0 12 
10 -CONN· 0 ll 
14 STATES 0 ., 
16 PENN I )OWNED 11 
19 ·TENN· 0 22 
20 NY .AVE 0 26 
2A INO.AV 0 21 
25 lll..AV 0 21 
]0 MARVIN 0 29 
12 PACIF· I ] ' 
n NC.AVE 0 Jl 
)6 SAL I lOWNED 40 

real tour de force presentation of the "fli&ht 
of the Bumblebee." It's wdl worth the effort to 
key it in and then play with the tone modifiers, 
particularly the Z modifier. If you are old 
enough, it will bring back memories of the 
"Green Hornet." • 

buy up to four houses or a hotel for as many 
squares as your bankroll will allow. This is a 
cash-Qnly society. No credit allowed. 

If you land on computer property, you'll 
have to pay rent. The computer displays "YOU 
LANDED O N ( name )" and it flashes the 
property name. Then it displays "THAT 
COSTS YOU ($)". 

If you are forced into a neptive cash situa· 
tion by any payments the computer requires 
you to sell houses or hotels until you have a 
positive cash balance. You also have the option 
of continuina to sell property until you have 
sufficient cash on hand to feel safe. 

~Diffnaca 

There 's a little programmina quirk involved 
in the property purchasing which should be ex
plained here . To add houses, enter the number 
you wish to add. To upgrade to a hotel, you 
must enter S, although four houses plus one 
equals a hotel in Monopoly. 

Other rule departures from the Parker 
Brothers' board game, Monopoly, require 
automatic and immediate payments when you 
land in jail; houses arc sold back to the bank for 
full price (not half price); rolling doubles three 
times in a row will not send you to jail; you can
not sell or trade pr-operty squares: there is no 
Get Out of Jail Free card; and Free Par kina is 
the repository of all funds which normally go to 
Poor Tax, Hospital Bills, etc. The frrst player 
to land on Free Parking gets the money as a 
bonus. 

Purists will decry the chanaes. but for the 
most part it leads to an interesting game with a 
reasonable time frame. And there's no arguing 
about who picks up the game and puts it 
away. • 

• YOUR PROPERTY· SI500 
NO"" PROPERTY' IHOUSES 

BALTIC 0 
VT.AVE 0 
CHARLY 0 
ELEC lOX DICES 
VA.AVE 0 
JAMES- 0 
KY.AVE 0 
YO I I OWNED 
AlLANT 0 
VENTNR 0 
WATER lOX DICES 
PA.AVE 0 
PARKPl 0 
8WAlK 0 

Fig. I . Sp«ific Propm y Display 
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Mo*t .... Pa,er 'flltr 
... ..,..Detas,....,~ac. 

Nllddl, MA "" .............. ~ 
SIIN .... .,_k~ 

~J..esH.SIIab 

When it became obvious that my printer 
was inadequate, I started lookiq for a 

new OM. Naturally, I wanted as lood a printer 
as possible. Dealers whom I asked declared that 
lntcaral Data Systems' Briahter Writers had 
performed satisfactorily with only minor 
breakdowns. They recommended the IDS 
Model 440 Paper T11er. 

... ...-c-
Tbc Taaer has an attractive, ranovable mo&d· 

eel plastic case. It can be ranoved by twistina 
four knurled retainer nuts. 

Mllilllt 
DAR Sllles 
Secramnto, CA 95111 
$39.95 

by Cltril Browa 
MJ Staff 

T here you sit with a substantial investment 
in computer hardware, wonderiq how to 

make it pay iu share of the rent . Everyone tdb 
you it's easy to act rich usina computers, but 
nobody you know is close to breakina even. 
Then, alona comes Richard Alva from DAR 
sales. 

He says you can make some bucks with your 
machine by providina a service sordy needed in 
your community. This service involves 
performina a rather simpk, but dreary task, 
aeneratin1 maili"' labeb. 

Ideal computer stuff, eh? 
With DAR software and Alva's bu5ii'ICS5 tu

tela&e, you will be able to establish and main
tain mailliJts for local busillCS5es and orpniza
tion . The result: instant money for you and 
your computer. Sound too aood to be true? 
Maybe it is, since the success is in the sdlifll, 
and Richard Alva leaves that to you. 

~aHMa .. terldea 

Richard Alva has had a better idea. Instead 
of aoir~J throuab the hassle of sdlina his soft· 
ware directly to users, he has 10M a step further 
and produced a busii'ICS5 packqe for corn
puterim. It is up to them to find and then sell 
their users. 

The packqc i5 called MailliJt and comes 
with software documentat.ion and 100 promo-
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All of the tonliOb are reached throuah cuts 
in the plastic case or are mounted on the metal 
beck plate or the printer. A fUK socket, a 1 U 
V -2JOV selector swilc:h and the main power 
switch arc all found on the beck plate. There 
are no uquardcd opcninp, so even a clumsy 
fdlow like me can reach behind the printer for 
the switch with relative safety. 

In the top of the case on the riaht are the 
offline/ online switch and a form fecdllinc feed 
switch. The printer must be offline whik the 
"sdf-test" i5 admlni5tcred or any form feed ad
justments are made. On the kft side of the trac
tor are the formsct/ test switch and two banks 
of seven DIP switches. 

Tbc riabt position of the fonnset/ test switch 
i5 the sdf-test pattern. As looa as the switch is 
hdd to the riaht. the printer prints run line 
len&ths of the 96 ASCII dwacters at the select
ed print dcNity. This pan of the sdf-test a110 
helps the user allan the paper. 

tiona! letters. Alva's intention i5 that thcK will 
be used to drum up interest in the service. He 
even includes an instruction manual ddailifll 
how to set up your business. 

The author has calculated the costs involved 
in supplyina the service and offers a suuested 
price list: ten cents for enterina a three-line 
name and address; add three cents if a special 
code i5 used; add five cents if remarks are 
entered, etc. 

You say you haven't 101 a printer? Wdl, 
don't worry. Richard Alva has thou&ht of that 
too. Just copy your data tapes or di5ks and send 
them to DAR. For a nominal fee (I hue cents 
per label), A.lva will do the primina for you. 
The same i5 true for sortma. Normal proaram 
sort priority is by zip code but, if necessary, 
DAR will sort your data in other formats. 
Aaain, for a nominal fee. 

" 
Tilt Software 

The proaram cassette supplied has two pro
aram dumps. The first is a 32K, di5k-bascd ver
sion of MaiUist, the second is a 16K tape-based 
version. The disk version requires only one 
drive and most of the additional memory re
quired for the disk version is taken up by 
opcratina system instructions. 

TM Malllist prosram creates three files on a 
disk. Each file is capable of holdir~J up to tlj 
names and addresses, and entries are coded to 
the di5ks. Each disk can hold 375 entries. The 
user manual provides detailed instructions for 
openifll, chanalna and ddetifll entries in the 
files. The stq>by-step intructions 5eCTD clear 
enouah for the most novice of operators. 

A file sort time In the standard zip code for
mat takes only I 5 minutes, accordiq to Alva. 

If you think you have a knack for sdlinaand 
want to act a sideline aoiq, DAR's MailliJI 
packqe can &ive you a start. It comes with a 
JO.day , money back auarantee, if not fully 
satisfied, and a promise from Richard Alva 
that you will earn at least ten dollars an hour 
for your trouble. If he can ~ell you, maybe you 
can sdltoo. • 

Pan of the sdf-test is supposed to occur 
automatically upon power up. Spontaneously 
printed characters presumably indicate a mal
function . 

Both paper tractors are continuously ad
justable, so odd-sized paper widths can be han
dled, as wdl as the more cornmoo widths, up to 
a uwtimum of nine and one-half incha. A 
paper roll holder i5 available as an option. 

Two sets of DIP switches control the remain
ina adjustable features of the printer. 1llouah 
plainly marked, they arc small and close 
tosether, and you miibt easily move more than 
one switch at a time . 

Switches OM and two on the left bank con
trol the adjustable print sizcs-8.3, 10, 12 and 
16.5 dwacters per inch . The print line i5 a,ht 
inches Jona, makina the line lenath 66, 80, 96 or 
132 characters, respectively. The printer i&· 
nores chanacs in these two DIP switches, unless 
the main power switch is turned off. It i5 prob
ably a aood idea to turn off the main power 
switch while reconf11urina any of the DIP 
switches. 

Switch three selects an eiabt-llnc per inch or a 
six-tine per inch vertical spacina. Letters and 
normal printina can be at six tines per inch, 
while manuscripts and other matter rcquirin& 
double spKiq can be printed at ciabt lines per 
inch to make them less wasteful of paper. 

Switch four enables or disables a one-inch 
skip at form boundaries. I have found this 
feature UKful for prosram listinp. 

Switch five enables or disables an automatic 
Unc feed with carriqc returns . If a TRS-80 pro
aram was orJainally written for a printer 
without an automatic Unc feed, the necessary 
1lnc feeds were probably incorporated in t.he 
prosram, and this switch must be disabled. Tbc 
Electric Pmdl definitely requires that this 
switch be off. 

Tbc Paper Tiler utilizes a 7 x 7 dot matrix 
with upper and lowercase letters. Its speed 
varies with character size, but is in the 50-100 
characters per aecond ran,c. Thi5 is fast enouab 
for mos1 hobby usc. 

NoMeo.,aekllf..._ 

Overall mechanical performance of my 
Paper TJaer is cxcdlcnt . I have had no 
mcchanical breakdowns that required service. 

I have had certain software problems operat
ina the Tiaa in conjunction with my TRS-80, 
thou&h. I found out that TAB charktcn do 
not work put the 6Jrd dwactcr in a printer 
line. 1bcR are, or course, pi'OiriD1IJlina alter· 
natives to the TAB command. 

Once my TIJCI' huq up on a prop-am li51Jna. 
The BASIC line that causcd the trouble was a 
Joni, multi-statemtnt one. l simply brolce the 
Unc into several Unes of BASIC and had no 
more trouble o( this nature. • 



• Let the computer write your "a..lc" 
progr•m tor youl 

• Dr•w plctur .. , •nlmetecl flgur .. , d•t. 
formal 

• Crute • llbr•rr of dlapl•r formal 
• Produce "Commercl•l" griKieaottw•rel 

The Meglc cu..- is a Revolutionary Family ot Products which 
provides a dramatic new method of reproducing drawings and displays 
that you create on your screen. It makes both simple displays and 
complex interactive data Input forms. It stores a "BASIC PROGRAM" 
on disk (or tape) ready tor you to execute alone or as a subroutine. It 
produces scre«~s In both standard or wide screen. 

It is available for any level 2, 16K or larger system with tape or disk. 
An optional version is now available which creates an assembly 
language program. 

Be sure to pick out the system that tits your present needs and 
order it today. You may upgrade your original copy by paying the 
difference and a moderate service charge. 

MAGIC CURSOR PROGRAMS 
THE MAGIC CURSOR allows you to easily create screens (inc luding 
graphics) on your video. A po-rtul command then generates the 
BASIC instructions to recreate the screen. For the first time, a program 
for automatic generation of video display forms. (16K Tape or 
Disk) . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . .. .... $24.15 

THE MAGIC CURSOR I additionally makes sophisticated Data Entry 
and Display easy. With Magic Cursor 1 you define the Data Entry or 
Dosplay fields directly on your screen. The definition commands 
generate the BASIC instructions to implement the Data Entry and 
Display. The Magic Cursor I has commands which move, center. and 
duplicate blocks of graphical or alpha/numeric displays. You can even 
justify text. (16K Tape Only) . . . . . .. .. .. . . . . . .... . . ... . . .. . . S7t.l5 

THE MAGIC CURSOR II adds the power to write animated games 
easily in BASIC. The Magic Cursor II allows you to reload previous 
screens either from memory or from Disk. You can then modify them 
and store either the modified screen or only the changes. (32K Disk 
Only) . .. .. ... . . ... . . .... .... .... ........... . . . ... . .... . ... Stt.l5 

THe MAGIC CURSOR Ill will be available soon for the new Model II 
Computer (32K One or more Disk) . ... . . . .... . ....... . . ... $141.15 

THE MAGIC CURSOR IV provides the features of Magic Cursor II but 
stores an assembly language program. (32K DiSk Only) . .. . . $111.15 

WAITE FOR OUR COMPLETe 
SOn'NAAI CATALOG!! 

NEW RELEASES FROM CCCII!~ 
Now available for the first tlmelllll 
A Monitor/Trace program with versions for both 
Model I and Model II. 

Trace-80TM 
TAACE-10 lets you observe the inner working of a machine 

language program. It allows you to run a machine language program in 
slow motion and watch the screen. You can atop execution at any time 
and examine the current Instruction mnemonic and all register 
contents. You can execute your program and watch each instruction 
mnemonic and register contents list to the screen in place of normal 
screen display. 

If you have a printer, TAACI-10 allows you to execule your 
program in slow motion and watch the screen while your printer 
simultaneously prints the machine code being executed, the memory 
location and the instruction mnemonic along with the current register 
contents. 

You can execute a machine language program in slow motion, 
freeze the action, examii'Je and/or change memory, examine and/or 
change register contents and then continue the slow motion. You can 
speed up past common routi,_ and slow down to examine other 
routines in detail or operate in single step mode. 

TRACE-eo allows you to trace ROM as well as RAM because 
instructions are emulated in a special execution buffer. 

FEATURES: 
• For both beginner and advanced programmer. 
• More than 20 commands. 
• Trace-80 is written in machine language. 
* Traces both ROM and RAM. 
• Level II or Mod I Disk operation. 
• Model II Disk version available. 
• Optionally print• only "Transfer and Control" instructions. 
• Full speed, slow speed or freeze execution modes. 
• Memory can be displayed/ modified. 
• Register contents can be displayed/modified. 
• Hex. ASCII and mnemonic display modes. 
• Abreviated or full printer format. 
• Serial printer output if desired. 
• Option of normal screen d isplay , memory d isplay, trace display or 

clear screen. 
• Learn assembly language programming as well as mach ine coding 

by watching ectual code execution and see assembly language 
mnemonic. 

PARTIAL LIST OF COMMANDS: load disk f ile, Trace. Slow Motion 
Execution, Full Speed Execution. Freeze Action, Single Instruction 
Execution. Exemine and/or Display memory, Examine and/or Display 
Register Contents, Enable/Disable Screen, Enable/Disable Printer, 
Ascii or Hex Display, Full Screen Memory Display, line Printer 
Commands, etc. 

TRACE-80/MOD-1 (for level II or DOS operation) . ...... . . . . $21.15 
Supplied on tape with 3 versions (16K, 32K or 46K). Complete with 
Instructions. 
TRACE-80/MOD-11 ..... . .. . ... .. .... ... .. . ...... ...... . ... $41.15 

The Restauranteur's Consultant 
by Ty Halderman 

ThiS food and beverage management tool dramatically reduces 
the human factors in food cost analysis. Those tasks required to 
effectively operate any restaurant or food service business. Over a half 
dozen reports give uniform. accurate and up to the minute information 
for profitability. And. handling of daily cost changes requires only 
minutes per week instead of hours. because the Consultant makes all 
the necessary conversions from your case prices. Reports include. 
t. Menu Recipes. 6. FOod Coat Summary. 
2. Ingredient listing. e. Input Data Sheets. 
3. Supplier Master File. 7. Belch Update. 
4. Complete listing of FOod Cost Analysis. 
Mod t , 321<, 2 D isk. Printer or Mod 2 . ... . .... . ............ $750.00 

"Trademark of Radio Shack, a Tandy Co. 
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SHOW 
WASHINGTON, D.C. 

D.C ARMORY/STARPLEX 
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HIVE WE 
l OT I PIOIIII 

FOIYOU! 
The new computers are show1ng off. 
Over $50 million worth of equipment in over 100,000 

square feet of space, including the latest software and hard
ware for business, government, home and personal use. Every

thing the NCC show has and more will be on d isplay, and you can 
buy it all right on the spot 

Computers costing $150 to $250,000, mini and micro com
puters, data- and word-processing equ1pment, telecommunica
tions, office machines, peripheral equ1pment and services from 

leading names in the industry like IBM, Xerox, Radio Shack 
and Apple wil l all be there. 

There'll be conferences on business uses of small to 
med1um sized computers, and how to make purchasing 

evaluat1ons 
There'll be robots, computerized video games, 

computer art and computer mus1c 
Everyone from kids to people who earn their liv

mg w1th computers will have a great time at the larg
est computer show ever organized in each region. 

Admission for adults is $5. The public is 
invited, and no pre-registration IS necessary. 

Tlllr" 
!!':£. 

Don't miss the computer show that 
mixes business with pleasure Show 

Mi! ==W[q up for the show. 
r.r:.:.::=-:11 :-rr~ ,...---- ~ur::~! £.:: --..., 

~HOW 

CHICAGO 
McCORMICK PLACE 
THURSDAY -SUNDAY 

OCTOBER 16-19 
11 AM TO 9 PM THURS ·SAT 

11AM T05P.M SUN 

r-------- -- ----- ----- ----- -- - ----, 
I I 
1 Produced by Natoonal Computer Shows, 1 

: 824 Boylston Street. Chestnut Holl, MA 02167 : 
: Telephone (617)739·2000 : 

THE 
NORTHEAST 
COMPU i ER 

.-----SHOW---...., 
BOSTON 

HYNES AUDITORIUM 
PRUDENTIAL CENTER 
THURSDAY -SUNDAY 

NOVEMBER 20-23 
11 AM TO 9 PM THURS SAT 

11 A M TO 5 PM SUN 
I I 

'---------. ------_-__ - _-_-_-__ - _-_-_-__ ..... __ : Please send me : __ ___ _______ _____ . , 
I 
I 
I 
I 
I 
I 
I 
I 

0 __ adultt1ckets at $5 each I have enclosed the proper amount of S __ 
[J lnlormatoon on the show's conference program 

0 Hotel regostratoon onformatoon 0 Exhtbotor rentalonformatton 
: Pleasepr1n1 Name _______ _________ _ _ __ _ 

I 
I 
I 
I 
I 
I 

Address------- --------------
Coay ________ saeae _____ __ z,p ____ _ 
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DB-9500 Une Printer 
Audex, Inc:. 
Chatawortb, CA 91311 
$1650 Modell Compatible 

by Edward E. Umlor 

T he 08-9~ is one of the better designs 
amOni dot matrix printers on the market. 

Some of its features include: 
el/ 0 Parallel, serial and current loop inter
faces , all built in; 
• Type: two fonts available (normal size 9 x. 9 
and condensed size 7 x 9) for 10, 12 and 13.3 
characters per inch. and six or eight lines per 
inch (double width format is also available in 
both fonts); 
eSpeed: from ISO CPS to200CPS, dependini 
on type selected; 
• Paper: 1.7S to 16.87S inch, edie punched, 
single weight from IS to 100, or multipan 
thickness of 0.018 inches maximum; 
• Ribbon: enclosed cartridge; 
• Graphics: individual dot addressable in 7 x I 
format (each character is one dot wide and 0-7 
dots high. 

All parameters (except 1/ 0 format) are soft
ware selectable as well as switch selectable. The 
08-9~. selected for parallel (Centronics for
mat) operation, was hooked up to our TRS-80 
word-processing system and fired up. The 
printer performed correctly on the first run. 
The printer ready line prevents data from going 
to the printer prematurely so that all characters 
are printed. We had the 2K optional RAM in
stalled for a total of 2. 7K FIFO buffer. 

The print quality is very iood in both fonts 
and is crisp and clear. The lever with detent 
stops at the left side of the carriqe controls the 
distance of the print head from the platen. Set 
the lever for !l\~Ximum separation to load the 
paper more easily and then set it back for the 
correct impact pressure. This is a much better 
arran1ement than the fixed pp method used by 
most printers. 

Its operation is almost flawless . We were 
running a mail list on our MSI computer, with 
the perforation skip set at one inch. On each 
new pqe, the top two lines did not have the 
correct separation. This miaht have been 
caused by paper drq as the paper came out of 
its box. When half an inch skip setting was 
used, there wasn't a problem with pqini. • 

Mlc:roll.-80 
Olddata 
Mount Laurel, NJ 
$100 

by Gary L. Osbum 

I was recently faced with the $64 question 
(or in this case, the SIOOO question): Out of 

the dozens of printers available for use with the 
TRS-80, which one would be the best for me? 

I was infected with the micro-bui about two 
years ago and found that the only treatment 
was massive doses of Z-80! When I decided to 
take the plunie. the lack of ready cash meant 
that the habit had to be self-supporting. I 
started a small consulting service for develop
ing custom software and needed a printer that 
emulated any of several printers that my clients 
were using. The printer had to look like it 
printed 40, 80 or 132 columns. 

Tile Oldclata 

At the National Computer Conference in 
Anaheim I found an Okidata display. In one 
corner of the display was a sleek little box sit· 
tini on a pedestal spitting out fact sheets at 
80cps. I thought it particularly effective to have 
the printer printini its own specifications. 

The printer is impressively small. Its vital 
statistics are 13.4 inches wide x 9.4 inches deep 
x 4 inches high . Apparently the trick to pro

ducing such a small printer is the low mass print 
head. EneriY is stored in tension members 
waitini to fire extremely hard print pins on de-

mand. This translates into low heat and longer 
life. The company is so sure of the longer life 
that it guarantees the print head for 2,000,000 
characters. 

The printer produces 162lines per minute (80 
column format) and can print either six or eight 
lines to the inch. This can be a real paper saver! 

Extremely dear characters are printed in a 
9 x 7 dot matrix. The character set is the ASCII 
standard 96 characters (upper and lowercase) 
and features block graphics! This capability 
allows for all sorts of clever printing possibili
ties. (See Table 1.) 

The printer comes standard with friction and 
pin feed (ten-inch pins). A tractor drive mecha
nism is available for $140 and simply snaps into 
place when it is needed. It can be removed when 
it is not. 

You can use the inexpensive roll paper for 
most of your work, and still have the tractor 
when needed . Incidentally, standard Teletype 
paper available at most office supply shops is a 
lot cheaper than what Radio Shack sells. 

Speakifii of supplies, the Microline-80 uses a 
standard two-inch typewriter ribbon that you 
can pick up almost anywhere for less than two 
bucks! 

Usifii the Microline-80 is a real dream. There 
were no installation problems whatsoever, the 
ribbon connector sent with the unit fit perfect
ly, and the connection pins required no rewir
ini. The quality of the print really helps when 
looking for that hard to find bUi. Though the 
lowercase letters do not have below the line de
scenders, the print is defmitely of letter quality . 
Consider the Microline-80. • 

This is a saMPle of 80 coluMn Printing: 
ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890 

abcdef9hiJkiMnOPQrStUVWXYZ 

This iS i ~I@ Of 132 COI.-t llriltiM: 

AmFIJfiJ1Cl.JtOIQAST\IMYZ1234$7991!1SU' <>•<> 1, .1:-
ibcdt-hhi ~kl~m~X~rstuwxrz 

THIS PRINTING IS DONE AT 6 LINES PER INCH 
THIS PRINTING IS DONE AT 6 LINES PER INCH 
THIS PRINTING IS DONE AT 6 LINES PER INCH 

THIS PRINTING IS DONE AT 8 LINES PER INCH 
THIS PRINTING IS DONE AT 8 LINES PER INCH 
THIS PRINTING IS DONE AT 8 LINES PER INCH 
THIS PRINTING IS DONE AT 8 LINES PER INCH 

Micro/in~-80 Output (Actual Size) 
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THE 

This month we'll be discussina editor/ 
.I. assemblers for the Model I and II and 

more about SET / RESET. 
Radio Shack's Disk Editor/ Assembler, a 

macro assembler that produces relocatable 
modules, differs from EDT ASM. the cassette 
based Radio Shack Assembler and from the 
Apparat version of EDT ASM, in the followina 
areas: 

I . It produces relocatable object modules 
that must be " linked.Joaded." 

2. It allows some limited macro capability. 
3. It has some format differences in the 

pseudo-op area. 
4. It allows some additional pseudo opera

t ions relatina to titlina, pqe formattina , 
and so forth . 

The assembler does basically the same job as 
the Apparat assembler, takina a source assem
bly prosram in standard Z-80 mnemonics and 
translatina it into object code, operatina with 
disk files for source and object . A source pro
aram for the disk assembler will look vinually 
identical to one for EDT ASM or the Apparat 
assembler. The difference lies mainly in how it 
aoes about producinathe source code. 

Reloadable Mod*' n. 0. Propua 

The scheme for creatina one larae proaram 
with EDT ASM/ Apparat is to keep adding 
source code lines as required. Within the source 
code, you can structure separate proaram mod
ules. A larae assembly lanauaae prosram 
would probably have many separate subrou
tines with defined inputs and outputs, and sev
eral levels of routines, as shown in Fla. I . 

All the code, however, would be within one 
source file . There would be no problem refer
encina a label in one part of the proaram from 
another part, as the assembler would have built 
up a symbol table of all labels used in the pro
gram. 

This scheme of one huae proaram is fine ex
cept for two aremlins, memory size and divisi
bility. 

As RAM is beina used to hold the source 
code and the symbol table, there is a limit to the 
size of the proaram that can be assembled. This 
limit is a function of the number of lines of 
source code, size of the lines, and number of 
labels used . I've reached the limit in about 1000 
source lines with a lot of comments and a lot of 
symbols (it's terrible proararnmina practice to 
have "JP S + 2S7"!). Memory size, therefore, 
may be a problem for larae proarams. 

The second gremlin, divisibility, requires 
some explanation. How do you divide a pro
gram when you run out of memory and you 
have a huae proaram that is crisscrossed with 
references? What about a larae proarammina 
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liNE 
by William Barden, Jr. 

''The scheme for creating 
one large program with EDT ASM/ 

Apparat is to keep adding 
source code lines as required. '' 

task that must be split up amona several pro
arammers? How do they write code that can be 
meraed toaether efficiently? 

Assemblers that produced relocatable object 
modules were developed in the early days of 
programmina to get rid of the twin gremlins of 
limited memory size and divisibility. The Disk 
Editor I Assembler allows a larae program to be 
broken up into as many modules as desired. 

In this type of assembler, each source code 
module is assembled after the edit to produce a 
relocatable object code module. Why relocat
able? Obviously, it would be diffteult to assign 
absolute addresses for each object module, as 
the sizes are variable. Each module is relocated 
at load time by automatically addina a reloca
tion bias to the addresses and other relocatable 
data types. 

lntcrmodule communication is handled by 
EXTernal and ENTRY pseudcH>ps. If a label is 
declared as an ENTRY, other modules may ref
erence the label, provided they have declared a 
correspondina EXT for the name of the label. 
These labels are referred to as aJobal, because 
they are accessible to all modules, rather than 
just locally, inside of one module. 

To see how this process of assemblina. 
loadina and linkina works, see Program List ina 
I , which shows a huge proaram of three mod
ules. 

Module one is the main module, typically the 
driver proaram. In this case MAIN looks for a 
keypress of 0-7, prints the key and loops back 
for the next keypress . MAIN referCTJCes two 
other modules, KEY and PRINT. KEY is a 
subroutine to detect a keypress and PRINT 
prints the value of the keypress at the screen 
center. 

Note the EXT for KEY and PRINT in 
MAIN and the correspondina ENTRY pseudo
opsin KEY and PRINT. Of course, all modules 

PEA-LEVEL 

may have both ENTRYs and EXTs, dependina 
on the references. 

The commands to the loader to load MAIN, 
KEY, and PRINT from disk as object modules 
and to write the subsequent core imaae out as 
PROG is aiven in Proaram Listing 2. PROG 
can be loaded and executed as a sinaJe CMD 
type file from disk. 

Wllolly MKrOI Look •t 1'1111 Fatuel 

A second feature of the Disk Editor I 
Assembler is its ability to defme and use 
macros. A macro in its simplest form is nothina 
more than a specified set of instructions that is 
spewed out at assembly time when the macro 
name is invoked. Suppose, for example, that 
we used the sequence of instructions 

LD HL.BUFFR 
LD DE.,OCB 
LD 8,0 
CALL 4124H 

several times in progam to OPEN a TRSDOS 
disk file. Rather than writing the four instruc
tions for assembly each time we open a disk 
file , we can defme the instructions as a macro 
called OPEN. The MACRO pseudo-op defines 
the label as a macro name, and the code be
tween the MACRO and ENDM defines the 
body of the macro. Having defined the macro 
at the beainnina of the assembly language 
source code (Proaram Listing 3), we can now 
invoke the macro (OPEN), automatically aen
eratina the four instructions, at any point in the 
source code. 

Not only does the assembler allow us to de
fine sets of instructions as macros, it allows us 
to use aeneral araumenu as parameters for 
macro calls. In Listina 3, we don' t always want 
to use BUFFR as the buffer; we miaht want to 

'MAIN 
MODULES ' 

UP 
AOU TINES ~" ':¥" ~" ~"' <1' 

~--H-~H~ 1-l ~rr 
,. ... 
~ll-"-

LE 
L 

MIOO 
LEVE 
ROUT 

LOWEST· 
LEVEL 
SUBROUTINES 

,. ... 
INES ~1l 
-"-1-

~ 
~ 

~ ~ ~ 

~ ~n ~1~r ~ 
..~ ·l 

~ ... .. 
~y"t y 

~H 1-
~~ ~ .. .. 

Fig. I. Typical A~mbly Languagt Program Hitrarchy 
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IIlii 1 IIAJN DJ.JVIII CALLI UY NID PJJJrr 
11111 BllT UY,PIIllrr 

1111' ll 21 I lUI BTAIITI t.D "·' ' 1 lt.AIII 
1112 ' 11 rrrr IIlli t.D Dl,•l J•l roa DICUMIIIT 
1115 ' 21 11rr 11141 t.D •t.,lUl 1 roa 1U4 CNAII PO& 
1111' DCl 21 JCII IIUI t.D Jli,JCIIH 1 liT AliT or SCUD 
IlK' DCl 11 II 11161 t.OOPlo t.D (Ill)·" JCLIWt SCUD 
IIIP' DCl 21 11171 JJIC llt 1 BUIIP POl lft'U 
1111' 11 IIlii ADO IIL, DI 1 DBCUMBIIT COOJrr 
1112' 11 PI 11191 JR C,t.OOPl ,ao Ir 110u 
1114 ° CD 1111* IIlii LOOPlr CALL lEY 1 t.OOil 1'011 I BY 
1117' CD 1111* 11211 CALL Pllllrr JDI&Pt.AY 
lilA' llrl IU21 .u I.OOPl 1 LOOP IlA LOOP 

11311 lliiD 

IIlii 1 IBY .IUBIIOUTJD t.OOU PDit IIY PIIBSI OP 1-7 
IIlli INTIIY IBY 

1111' lA 1111 11121 IBY r t.D A, (li1U) 1CBT-
llll ' 87 11125 oa " 1TIST ..... 

21 '" IIlli .111 I,I.EY ,ao Ir NONJ! ..... Ct lllU llBT I Rr:T\JitN 
11151 DD 

IIlii 1 Pllllrr SUIIIOU'l'ID DIIPt.Al'B IBY Cll SCUD 
IIlli INTIIY PJ.III'l' 

1111' Krr IIlli Pllllrro t.D a, -1 ,coon 
1112 ' lr IIlli t.OOPr DCA 1 SIIJP'l' OUT A 
1111' .. 11141 JJIC • oiUIIP COOJrr ..... 11 rc IIUI .JII IIC, LOOP rGO JP 110 eMilY ..... 71 11161 t.D ,.,. ,couNT 
1117' C6 Jl 11171 ADD A, liB 1 CCIIVINT TO ASCI J .. .,. 12 lUI IIlii t.D (lUIH) ,A 1 PUT Cll SCUD 
IlK' Ct llltl llBT , UTIJ1tll 

11211 INJ) 

Program Listing J. Typical Rtlocatablt Modults 

IIlii 1 IAIIPt.l! or 1\ IJIIPt.l IIACIIO 
1111 IIlli ~,. = :::::.m 1111 11121 MACRO Hlll I"PUI ~ .... /DEFINITION lllU at.,aurra 

Hl51 t.D DI!,DCB 
HlU t.D 1,1 
11171 = U24H 
IIlii 

1111' Jl 15 llltl ~ LD ~~~ 1 IIBNI J JII;L Ill 
11211 

~ACROCAll 1112' 21 1111 I~ :;:;;roo 1115' 11 1111 
1111' 1111 

l~ :4~u ~MACRO EXPANSION IIIII' CD 4U4 
11211 .... 

Prorram Listing 3. Simplt Macro. 

use BUFFRI or BUFFR2. By dcfinina dummy 
arauments in the macro definition, a macro will 
utilize a Jiven set of arauments evcrytlme it's 
invoked. Proaram Ustina 4 shows three arau
mcnts, BUFFER, OCB and LRL, as dummies 
in the macro definition. When the OPEN 
macro is invoked, the arauments specirll!d are 
then substituted for the dummy as shown. 

Macros can be used to simplify c:alls to 
subroutines or system functions-as they are 
on Jarae computers-or to automatic:ally.acncr
atc a set of in-line code, or even to define a 
special assembly-time interpretive Janaua&c. 

r.,...DI,_ 
The Disk Editor I Assembler has some minor 

format differences from EDTASM. Labels on 
assembly soun:e lines must be sumxed by a co· 
Jon. The pseudo-ops for defining byta; words, 
storqe and strinp are either DEFB, DEFW, 
DEFS and DEFM or an alternate (8080) set of 
DB, OW, OS and DC. One of the nicest dif
ferences in these pseudcH)ps are that multiple 
UJUDicnts can be used as in DB 2,5,45,6,77. 

The editor uses similar, but not idcu6cal, 
commands to the BASICIEDTASM editor; 

the commands arc not quite as powerful as in 
EDTASM. An edit Is performed on a disk me. 
At the completion of an edit, the modified file 
is written out to disk as a new me name. The old 
me name caruJOt be used, necessitatina a KILL 
followed by a RENAME to complete the edit of 
a source me. 

Some additional pseudcH)ps in the Disk Edi
tor I Assembler allow listina format control and 
conditional assembly. Those in the first aroup 
arc such commands as TITLE, SUBTIL (sub
title), PAGE and .COMMENT. Listina can be 
sdectivdy controlled for various pans of the 
proaram. Conditional assembly is controlled 
by pseudo-ops such as IFT (if true) and 
ENDIF. Other functions, such as repeat 
(REPT) code, arc also permitted. All in all, the 
commands incorporated into the Disk Edi
tor I Assembler are similar to the commands 
one sees in assemblers on most minicomputer 
systems. 

Wlaidl ~bier II BatT 

Which assembler, EDT ASM/ Apparat or the 
Radio Shack Disk Editor I Assembler, is 
"best"? Unfortunatdy, an assembly lanauaac 

DOS READY 
LtO (Loads Loa<kr l 
• -P: 8000 (Sol• load local ion lo IOOOH) 
*MAIN, KEY , PRINT (Loads MAIN. KEY. PRINT 
DATA 8000. 802f in lbal order) 
OAT A 1000 80lf (Prosram boundaries) 

*TEST·N,·E (File TEST /CMD. cnclloadl 
(0000 802f) 

DOS READY 

Program Listing 1. Typical LCHld St
qutn~ 

programmer is almost forced to choose one or 
the other, because of minor format differences 
between the two. This is really a lamentable 
condition; it ' s a shame that colon in labels 
wasn't exorcised. 

The Disk Assembler got short shrift in an 
earlier column. After usina it extensively 
however, I 've formed the following opinions: 

"Which assembler, ... 
is 'best'? Unfortunately, 

... a programmer is 
almost forced to choose 

one or the other, 
because of minor 

format differences . . 

• If the TRS-80 is used in a programming 
department in a commercial company, the best 
choice of assemblers Is probably the Disk. It 
provides all the features of EDT ASM/ 
Apparat and with its Modular flcxibility can 
maintain and develop larac proaram packaaes. 

• If you do a areat deal of assembly 

Ianauaac proarammina or want to use the best 
tools available, then the Disk Editor / 
Assembler qain is probably most useful. 

• If you arc lcarnina assembly lanJWIII! 
programmina or do most of your asscmbly 
lanauaae proarammina in short code sqments, 
then stick with EDT ASM/ Apparat or the new 
Microsoft version of EDTASM, EDTASM
PLUS (cassette based). 

lbesc, are my personal opinions, but I'd be 
interested in hearina yours. (By the way, I'd 
also be interested in hcarina your opinions 
about the content of this column: Should it be 
at a lower levd , higher levd, oriented towards 
ROM calls, more tutorial, more product ori
ented? Please let me know.) 

Modd II Auemblen 

Disrqardina asscmblcrs that run in a CP/M 
(Control Proaram for Microcomputers) mvir-

80 Mlcrocomputlng, October 1SNIO • 41 



Till AISIMBlY LINE 

1111' 
1113' 
1116' 
1111' 

21 8111 
11 8111 
1611 
CD U24 

IIIII 
11111 
ltl21 
IIIli 
lllU 
11151 
11161 
11171 ~~J::~·!;;;;;!!!l[!:;:!f!tf!m~ .._.MACRO CALL WITH 1- REAL ARGUMENTS 

11181 

._MACRO EXPANSION 
WITH REAL ARGUMENTS 

Program Listing 4. Macro with Argumrnts. 

onment on the Model II, there are at least three 
others which will run on that computer. 

The first is the Radio Shack Macro Assem
bler. This is a rewrite of Microsoft's Disk As
sembler for the Modd I and has all of the same 
features that we discussed in the earlier pan of 
this article. The cost is Sl99. 

The second is from Galactic Software, Ltd . 
EDAS 4.0 has a text editor identical to the BA
SIC editor. Though I have not used the prod
uct, according to its specifications, all object 
output can go directly to a disk file or to memo
ry and it executes all TRSDOS commands. Its 
cost is S229. 

The third is MACASM from Racet Com
putes. This is an interesting product, as it is a 
EDTASM-PLUS modified for the Modd II. 
EDTASM-PLUS is a another Microsoft As
sembler, and contains an editor, assembler and 
debug program all in one package. The editor is 
basically the same editor which is in EDTASM, 
but has several new commands, such as Move 
Block and Copy Block. 

The assembler is a macro assembler that can 
be assembled directly to memory. The Z-BUG 
ponion is a symbolic debuuer that performs 
vinually any useful debug function you can 
imagine, including referencing of locations by 
symbolic assembly name. Switching between 
editing, assembling and debuaging is instanta
neous, as all three are resident at one time. 

MACASM is pan of a Mod II Devdopment 
package that includes SUPERZAP, 
MACASM and Disassembler and costs SI2S. 

The Co•ll•llilla Sep of SET, RESET 

I received a long letter from Jerald J. 
Kovacic and William Sit, who collaborated on 
a fast multiply (see previous column). The mul
tiply was fast, but the mail delivery was not. In 
Jerald 's letter he describes the ROM call for 
POINT, SET and RESET, which should be of 
interest to many readers. 

Basically, all three calls require that there is 
an ASCII character string in memory of the 
form (X, Y) where X and Y are leaitimate col
umn and row numbers of 0-127 and 0-47, re
spectivdy. Caution! The ASCII string must not 
contain invalid X or Y values and must have 
correct syntax, otherwise the following routines 
will go to a BASIC error processing routine, 
and ... goodbye assembly languaae! 

For POINT, the call is: 

(liLI • pointtt 10 ASCII messaa< of (X,Y) minu. one 
CALLOil2H 
(Raurn with loc11ion 4121 H • 0 if poin1 off, OFFH if poim 
on; 
((HLlJ • poinl<r 10 fi1'11 non-blank foUowina 1he S1rin1J 

For SET and RESET, the calls are: 

(HL) ~ poinl<r 10 ASC II m<ssaa< of (X, Y) 
CALL 135H fa< SET 
CALL 0138H fa< RESET 
(Ra..-n wilh ((Hl))• pointa 10 fir51 non-blank foUowina 
<he Slrinal 

How do these CALLs compare to the SET I 
RESET routine given in an earlier column? If 
you recall, we set or reset about 2SOO points per 
second. It appears that these ROM routines al
low us to operate on about lo40 points per sec
ond, not to mention the overhead of setting up 
a string in ASCII of X and Y values. This 
checks with a tight BASIC SET / RESET loop 
figure of 122 pixds per second that has some
what more overhead . The test program used to 
time it is given in Program Listing S. 

In past columns I've been rductant to discuss 
ROM calls. There are some good reasons for 
this. Firstly, I question how many modular, 
well defined routines there are in BASIC. Sec
ondly, problems, such as the one above, can 
branch out in to cloud-<:uckooland. Finally, I 
think one learns more by writing his own as
sembly language routines. Comments? • 

11111 
11111 
HUI 
IIlli 
H141 
11151 
11161 
11171 
11111 

1 Tift PIIOCaAII roa - CALL roa liT/ US!? 
1111' 
1114' 
1117' 
UIA' 
IUD' 
1111' 
1112' 
1114 ' 
1118' 

oo n 1111 
l1 1114' 
CD 1135 
21 1114' 
CD 1131 
DD 23 
II PI 
28 36 31 2C 
JJ 31 29 

Ill" 

I.D 11 , I 111110 COUiftllt 
LOOP1 LD BL,IUIG riiTaliiG ADDitl88 

CALL 11358 IIIIT 
I.D HL , IISG r iiiiiAGI ADDitll 8 
CALL 11318 rUlE? 
IIIC II rBUIIP COUift 
J II LOOP 1 LOOP 

IISGr Dl '(61 , 31)' rl•61 , Y•31 

DID 

Program Listing 5. Test Program for ROM SET/RESET 
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INSIDE SO 
from page 10 

impressed. I seriously considered-quietly
buying one myself. .. didn't want the boss to 
know . .. but the price/ need ratio was still only 
mildly attractive. The deciding factor in my 
case might have been one of judgment. 

I'm not a diJital or computer technician, but 
I am experienced enough in electronics to un
derstand Murphy's law and its effect on com
puter hardware compatibility. If you buy two 
items from the same supplier, you at least have 
one company you look to for proper interfac
ing. If they come from different suppliers, 
about all you can reasonably expect is that each 
company assure proper operation of their par
ticular item. 

Radio Shack has a limited supply of techni
cal types, and we hope it is now obvious what 
they've been doing since we introduced Model 
II. From the 1977 introduction of Model I, 
we've said many times, that we can't offer spe
cialized hardware help or custom program
ming. 

We see other folks' ads for some pretty im
pressive-looking TRS-80 add-ons and soft
ware. We haven't had hands on with much of it 
though, and so we really don't know how to 
make it play with TRS-80s. Sell1shly (we all get 
that way sometimes), I have to sugest that it 
might be more reasonable to ask for help from 
the folks who asked you to buy that product for 
your TRS-80. Of course, we will support our 
advertised applications on our equipment. 

99<eat Cataloa 

Contrary even to what my friend Wayne 
Green would have you believe, we don't try to 
hide our competition from our customers-es
pecially software (his August Remarks). He 
overlooked our Software Sourcebook, a 
99<ent cataJoa of over 1,000 " non-Radio 
Shack" TRS-80 programs. Remember, 
Wayne, you paid us SIO.OO each to list seven
teen of your own Instant Software programs. 

Wayne and I have known each other for 
close to 20years now, and I know he won't take 
offense at a friendly jab, so I'll also chide him a 
bit for mis-reading his Tandy Annual Repon. 
Our total payroll (not just for our administra
tive "bureauracy") for operating 7 ,3S3 stores 
worldwide, including six headquaners loca
tions in Fiscal 1979 was about 18 percent of our 
total expenses rather that the "almost SO per
cent" he suggested. 

In fact, compared to the top ten computer 
companies, our sales per employee were second 
only to IBM. 

Be all of that as it may, we members of the 
bureaucracy will continue to bring you new 
products, both hardware and software, to the 
best of our ability. And apin, I assure you that 
your comments and sugestions will be met 
with open arms. As soon as we find the re
mainder of our manaaement staff-those we're 
buying for the other 30 percent of our expenses, 
Wayne- maybe we can offer individual 
replies . • 



with Graphic Display 

Here is a new program from Software Etc . .. that i 
invaluable to any businessman. SAFOR is a time se
ries analysis and forecasting program that will pro
duce pre entation quality graph s on your own 
printer. SAFOR wil l handle up to ten year of monthly 
data, provide a comprehensive analysis of pa t pat
terns and make both long and short-range forecast . 

SAFOR uses a classica l time series decomposition 
model to provide both tabular and graphic presenta
tions of Origina l Data, 12 Month Forecasts, Business 
Cycle, Growth Cyc le, Seasonal Pattern and 12 Month 
Moving Average. 

SAFOR can handle any type of data series measured 
on a monthly basis where no value is zero or less. 
This data may be in any unit of measure, however 

SAFOR does not adjust dol lar figures for inflation. 
The trend is calculated in the same units as actua l 
ales, whi le other factors are treated as multiplier or 

indexe . 6ecause the irregular component is unpre
dictable. SAFOR ignores it. 

SAFOR is designed for ease of use, data entry is par
ti cularl y stra ightforward , every u er action is 
prompted. The program features extensive editing, 
updating, data storage and error detection routines. 

SAFOR allows for varying levels of expertise in the 
techniques of analysi s, beginner to expert. For the 
beginner, SAFOR contai ns standard default opera
tions to help prepare routine ana lysis and forecasts. 
For the expert, key assumptions in the program are 
readi ly modified w ithout any programming. 

SAFOR wi ll run on your TRS-80 Level II with an expansion interface. 32K of RAM memory, a disk dr ive. 
TRSDOS~ and optionally a 132 column printer. 

Each program comes complete with a two year set of demonstration data. Order yours now! A $200.00 va lue at 
this Introductory Price of only $79 95 

• Good through December 3 1, 1980 Only. 

Software Etc ... 
1839 Chamberlain Drive, 
Carroll ton. Texas 75007. 
Phone Orders: (2 14) 492-05 15 

Dem,1nd a Demonstration from your local dealer, or wnte for a brO<.hure of our complete ltne of fine ~oftware 

'Reader SeMce see page 226 80 M1crocomputmg, October 1980 • 43 



"Machines . .. are defined by 
their function-and it is the 

software that determines the 
function of a general 
purpose computer. " 

Are Computer Programs Patentable? 

While the industry as a whole clamors for 
H.R. 6934 (a bill that offers copyriaht 

protection for software), a patent IJanted July 
I, 1980 has been overlooked. Patent 4,210,961 
for a sorting system was 8J'anted to Whitlow 
Computer Systems, Inc. of EnaJewood Oiffs, 
NJ . The grant was made for "a method ... of 
sortina data ... utilizing a diaital computer and 
at least one random access device . . .. ' ' 

Althouah the patent is specifically for "a 
method," the sort system is part of Whitlow's 
software product Syncsort for IBM OS com
puters . The decision is a coup for all advocates 
of software patenting. 

Currently the U.S. Patent Office is not 
accepting applications for software or fum
ware. The Whitlow application was flied prior 
to the present policy. Thomas Lynch, lepl 
counselor for the Patent Office, explains that 
judicial decisions have indicated that patents do 
not apply to computer prO&J'amS. 

s.ro.a CoatJaant 
However, advocates of software patentina 

counter that the Patent Office is shirkina its 
duty . This small, but mona continaent is fiaht
ina for lepl recoanition of software prO&J'amS 
as inventions, which would make software 
diaible for patent incentives. 

The leplity of the Patent Office's stand will 
be considered by the U.S. Supreme Court when 
it reconvenes this month . Two prOifammina 
patent cases will be heard: Diamond, Commi.s
sion~r of Pot~nts and Tf't~Mmarlcs, v. Brodl~y 
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and Franklin; and Dillmond v. DWiv and Lut
ton. The first case is a patent appeal for a firm
ware ROM chip. Diehr and Lutton 's appeal is 
for a software patent. 

While the lqal debate is fanned in Conaress 
and the courts, it's worth notina some distinc
tions between patents and copyriahts. Accord
ing to W~bsttr's N~w Collqilltt Dictionary, a 
copyri&ht is " the exclusive riaht to reproduce, 
publish, and sell the matter and form of a 
literary, musical, or artistic work. " A patent is 
"a writina securina to an inventor for a term of 
years the exclusive riaht to make, use, or sell his 
invention." Before slappina the dictionary 
shut, an invention is "a device, contrivance, or 
process oriainated after study and experi· 
rnent." 

Michael Keplinaer, chief counsel to the 
specialaovernment Commission on New Tech
noloaical Uses, points out that a copyriaht is 
not a aovernment arant. "It exists in some
thin&, if it is a work , from the moment it is 
created." 

Generally, a work is considered to be copy
riahted from the moment the pen leaves the 
paae, without any formality. To be fully pro
tected by copyriaht benefits, Keplinaer suuests 
the copyriaht be reaistered with the Library of 
Conaress. Two thousand copyriahts were reais
tered for software in 1978 and 1979. 

Keplinaer also talks about " the critical dif
ference" between a patent and copyri&ht. "A 
copyriaht is anti-rip-<lff protection. Copyriaht
ed software can't be copied with only trivial 
chanaes-but you could take a close look at 
somebody else's software and take the main 
ideas to make your own prO&J'am. Anyone else 
could create a prO&J'am based on the same al&o
rithm and copyriaht. But a patent is aiven for a 
process implemented in a prO&J'am. After one is 
IJ&nted, writina another proiJam with the 
same alaorithm would be a patent infringe
ment." 

Major Objecdo• 

This is exactly the objection the patent offiCC 
has to pro1Jammina patents. Accordina to 
Thomas Lynch, "The basic rule of thumb is 
that anythina can be patented if it is new and an 
improvement of what has been done before. 
But with prO&J'amming (both firmware and 
software), you're talkin& about an old or ex
istina machine prO&J'ammed to do something 
different. A patent of a prO&J'am is a patent for 

an idea rather than for the development of a 
new structure." 

However, businessmen such as Whitlow 's 
president Aso Tavitian have "never considered 
copyriaht as worthwhile protection .' ' 
Whitlow's Syncsort was jointly developed by 
several people in the small software company 
early in the '70s. A patent application was filed 
at that time. "The feeling was-and it was 
shared by all of us-that we had an inven
tion ... . My feelina is that to think about copy. 
riaht as equivalent is 'way out' .... The pur· 
pose of a patent is to encourqe innovation. It's 
like a reward: For IS years we have a lcaal 
monopoly on this sort." 

~'The purpose of a 
patent is to encourage 
innovation. It's like a 

reward: For 15 years we 
have a legal monopoly 

on this sort. " 

Whitlow's attorney Morton C. Jacobs ex
plains that the Syncsort patent is " not a pro
lf&m listina patent , as such, but a patent on a 
sortina system built with software." Jacobs has 
filed one of the several "friend of the court" 
briefs that the-Supreme Court will consider in 
respect to the patent cases it is hearina this fall. 
His araument is particularly aermanc to micro
computers and other acncral purpose comput-
ers. 

"Machines," Jacobs says, "are defined by 
their function-and it is the software that 
dl:termines the function of a aeneral P'l{posc 

computer.'' He araues that • 'a new machine is 
created every time a new piece of software is 
entered." 

In the brief submitted to the Supreme Court , 
Jacob states that "To remove the sorted pro
aram from the aeneral-purpose computer is to 
remove its unique rule of action as a machine. 
This would be the same as untyina the wires in
terconnecting the circuits of a hardware-
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Computer Merchandisers Hurt by Mail Fraud 

N o arresu have yet been made in Chicaao 
area towns foUowina a rash of thefts 

which has left several computer supply houses 
around the country holdina bad checks tot~
lina nearly SI.O,OOO. The scheme of theft by 
deception first came to li&ht earlier this sum
mer when complaints of bum checks beaan 
tricklina into the Riverside Police Department 
from a number of out-of-state computer 
houses who had shipped merchandise C.O.D. 
to a Riverside address. 

Outwardly, the customer appeared lqiti
mate enouah, bearina all the trappinas of a 
bona fide business. Accordina to Lt. Dokupil, 
chief of detectives with the Riverside PD, the 
aoods were ordered by CMI, Inc., a phony 
company which maintained an office at 33.0 
S. Harlem Ave. An Individual usina the name 
of Thomas Janson (or "Jansen") used the 
premises as a base of operations from which 
he placed orders around the country for a 
variety or merchandise. 

The same aeneral procedure was used in all 
of the thefts. An order would be phoned in by 
CMito a computer firm for a sizeable amount 
or software or hardware. At the time or 
delivery, the driver would accept the CMI 
check as payment for the aoods, per standard 
procedure. Because the company had carefully 
created the iUusion that it was in fact an estab
lished firm with a permanent business address, 
nothina out of the ordinary was noticed-until 
checks started bouncina. 

By the time the complaints re~~ebcd the local 
police, the suspectS had already fled and an in
vestiption or the Harlem Ave. address re
vealed only a hurriedly vacated office. After 
Riverside, Janson and his accomplice appar
rently set up shop in nearby towns, crow-hop
pina to a new location whenever thinas aot hot . 

One of the dealers who aot stuna was a Texas 
supplier who received a phone order from CMI 
for two hundred eiaht-inch and five-inch disk
ettes which the caller wanted shipped out as a 

rush order. The order was sent out C .O .D. the 
next day, and when the UPS driver delivered, 
payment of S600 was effected by personal 
check. When the dealer received the check his 
suspicions were aroused by the absence of a 
company name and number on the face of the 
check; the scrawled sianature or "Thomas Jan
son" was just barely discernible at the bottom 
of the check. 

The dealer had little choice but to ao ahead 
and deposit the check, and hope for the best. 
His suspicions were conftrmed several days 
later when the check was in fact returned: The 
Illinois bank account upon which it had been 
written was no lonaer in existence. Neither CMI 
nor Janson were listed in the phone book. It 
was at that point that the dealer contacted the 
police in Riverside. At about the same time, 
similar reports bepn to reach the police from 
other dealers around the nation such as one in 
California who had been bilked out of $3000 
worth or hardware (color boards) in euctly the 
same manner. 

The same scam was repeated numerous times 
from many different locations in the area sur
roundina Riverside. In each case CMI would 
abscond just before the police could close in for 
an arrest. 

Most recently, the operation was headquar
tered in Monon Grove, IL. It is in this town 
that pollee feel they have compiled the most 
concrete evidence to date with fdony warranu 
beina issued for the arrest of Janson and his ac
complice. 

Accordina to Det. Redman of the Monon 
Grove Police Department, a picture of the 
prime suspect has been distributed to law en
forcement officials involved in the case in other 
locals . 

Assistance has also been souaht from the FBI 
due to the interstate nature of the crimes and 
federal charaes will be leveled if and when any 
apprebensions are made. Arnona these is a 
"theft by wire" charae which is brouaht in in-

Are Computer Programs Patentable? 

continwd from~# 

proararn computer, or disassemblina the 
whcds,aean and levers of a mechanically pro
ararnmed machine ... •• 

In reference to the possibility of cop)'riabtina 
proararns. Jacobs' brief swes, "CopyrlJht 
protects particular expression, not machine 
structure." Jacobs feels definitions of the 
words machine and mechanical are at the crux 
of the patent question. While the Patent OffiCe 
araues that proarams are not mechanical and 
are not machine structures, Jacobs poinU to a 
findina of fact in the recent DatG Quh Systems, 
Inc., v. JS&A Group, IIIC., tt Q/ case: "The 
computer proararn (stored in a computer) is a 
mechanical device which is enaaaed in the com-

puler to become an essential part of the me
chanical process. •• 

Whether proarammina is artistic creation or 
creative enaineerinJ will be open to aesthetic 
and intdlectual debate as lona as computina 
continues to advance. But the Supreme Court 
will rule either for or apinst proarammina 
patents this fall . If the court rules in favor of 
patents, proararnmers will still not have uni
versal protection. Patenu are not easy to come 
by in any field. As Thomas Lynch explained, to 
be patented an invention must be "new and an 
improvement of what has been done." To be 
copyriabted, a work needs only to be com
pleted-and artistic. • 

ByNGncyRo~ 
80Stqff 

stances where a telephone is used as an instru
ment or larceny. 

Lt. Dokupil advises all dealers who are 
defaulted to ao directly to t.heir local police ..Oth 
as much information as they can pull toaether. 
Dealers are uraed to be doubly cautious when 
doina business with new clients, specifically, on 
C.O.D. orders. They are beinaadmonished to 
accept only cash, money orders (cashiers' 
checks}, or established charae cards. 

One dealer, still smartina from his recent rip
off at the hands of CMI said, "We hate to do it , 
but now have to be much stricter with payment 
procedures; this (loss) is cash riaht out or our 
pockets."• 

By Poul Quinn 
80 Stq/f 

Future Home Computina 

" The Home of the Future," the sec
ond annual Yankee Group symposium 
on home information utility, will be 
held Oct. 14-IS in Palo Alto, CA, and 
Oct . 21-22 in New York City.lt will out
line and discuss how access to comput
ina power wiU be provided, who the 
suppliers wiU be, and how this trend wiU 
affect all users of dectronic information 
processina. 

Accordina to the Yankee Group, the 
Home of the Future will be part of an 
information bus. Data bases such as 
The Source, CompuServe, and Knight
Ridder will be easily accessible. 

But information of and by iuelf can
not exist in the marketplace. It must be 
carried by either telephone lines, coaxial 
cable, or the cost must be partlally cov
ered by other vendors. The Yankee 
Group believes that broadband commu
nications must come to the Home of the 
Future. 

The seminar will demonstrate how in
formation access could be provided by 
either the telephone industry or the 
cable systems, and what the implica
tions of either's actions will be. 

Speakers at the symposium include: 
Ted Turner, Cable News Network; Gus 
Hauser, Chairman of Warner/ Amex 
(owners of Qube, Columbus, Ohio); 
Georae Minot, Compuserve; Tom Har
nish, OCLC (which is puttina infor
mation data bases on line in 4,000 
libraries); Irvin& Kahn, Broadband 
Communications; Jack Taub, The 
Source; and Howard Andenon, The 
Yankee Group. 

For further information and rqistra
tion, contact Marjorie Suprman, The 
Yankee Group, P .O . Box 43, Harvard 
Square, Carnbridae, MA 02138. • 
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fONEWS 

A Slow Road to Bubble Memories 

,....,.,e mere mention of bubble memory de
.I. vices gets a rise out of most jaded floppy 

disk jockeys. Unfortunately, bubbles may not 
prove to be the memory panacea most expect 
them to be for some time. 

The name of the game is mass storage and, 
for the microcomputerist , the options are few. 
Mass storage refers to the ability to save rela
tively large amounts of data in a nonvolatile 
medium. The three most popular mass storage 
methods currently in use are cassettes, disks 
(floppy and otherwise) and Winchester sys
tems. 

"It is no wonder that 
hobbyists are always 
looking for a better 

method of mass storage: 
one that is reliable, 

fast . .. and . .. cheap. " 

Each method has drawbacks. Cassettes are 
notoriously unreliable and are extremely slow. 
Also, individual cassette storage capacity is 
limited. 

Disks are more reliable, have much faster ac
oess time, but are expensive. They also require 
an operating system which usually resides in 
RAM and uses up about 12K of memory in a 
TRS-80. 

Winchester systems are expensive, and often 
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a pain in the neck in terms of software support 
and compatibility. 

It is no wonder that hobbyists are always 
looking for a better method of mass storage: 
one that is reliable, fast, easily maintained and, 
last but certainly not least , cheap. Enter 
rumours of the bubble. 

Bubble memories are the latest development 
in the technology of mass storage. They are 
made of neither solid core material nor semi
conductor material . Instead, they are com
posed of a microscopic ftlm of magnetic mate
rial that is deposited on a nonmagnetic sub
strate or base. The magic of bubble memories is 
their ability to create zones of magnetization at 
discrete points throughout the magnetic film. 
These tiny magnetic points are opposite in 
polarity from the rest of the magnetic film, and 
each of these magnetic bubble zones represents 
one bit of information. 

Bubbles are nonvolatile, that is they retain 
their magnetic polarity indefinitely without re
quiring external power. and are so small that 
millions can reside in the space of one I C. Space 
requirements are so minimal in fact, that a stan
dard DIP (dual in-line package) bubble chip 
has IM bit of storage capacity (lOOK bytes). 
That's roughly the equivalent of a single den
sity, 40 track, H'< -inch floppy disk. 

Bubble memory systems do have some disad
vantages. The control and support circuitry 
necessary to acoess the bubbles is considerable, 
often requiring an individual control chip for 
each bubble chip. In addition, since bubble ad
dressing is loop configured and semi-serial, 
data transfer rates are not particularly fast. A 
Texas Instruments' bubble system has an 
average transfer rate of 8SK bits per second 
compared with a TRSOOS formatted disk 
transfer rate of lOOK bits per second. Manufac-

turers are worldna on these problems now, and 
advances on both fronts should be forthcom
ing. 

The three major bubble memory manufac
turers today are Texas Instruments, Intel 
Corp., and Rockwell Int. Each offers bubble 
devices on both component and board levels, 
but none are seriously considering entering the 
personal computer market with their systems at 
this time. 

George Riggs, a spokesman for Rockwell, 
explains that he does not see a small system 
market for bubble devices developing "for at 
least three or four years." He added that 
"when the cost is lowered to around IS miUi
cents per bit in bubble systems, the hobbyist 
will find them an alternative to other systems. • • 
This inevitable cost reduction will take time, 
however. Rockwell does have a bubble system 
available now. Their 2S6K bit board can be 
bought for $1800. 

uFor the present, bubble 
memories do not seem 

to be a practical 
alternative for the vast 

majority of small 
system computerists. '' 

Intel of Santa Oara, CA, markets a board
level bubble system in kit form. Their 7110-1 
Magnetic Memory board comes complete with 
all control and support circuitry, and sells for 
around $2000. Judy Kochanowski of Technical 
Marketing at Intel feels that although no plans 
are afoot to crash the hobbyist marketplace in 
the near future, their 7110-1 kit is "competi
tively priced" when compared with the current 
cost of a four-disk system for micros. 

For the present, bubble memories do not 
seem to be a practical alternative for the vast 
majority of small system computerists. The 
problems related to support and control in both 
hardware and software are beyond the range of 
all but fanatical uses to solve. In addition, the 
cost per Mbyte of storage in bubble devices has 
not yet fallen low enough to justify their use. 

Finally, none of the major manufacturers in 
the bubble industry take the small system user 
very seriously. When, and if, these manufac
turers sense the existence of a market for their 
bubble devices in the microcomputer field , 
rapid developments in small system bubble de
vices can be expected. Until that time, micro 
users will continue to CLOAD, disk dump, 
watch and wait .• 

By Chris Brown 
80 Sto,ff 



I made the TBS-80.1nto a serious computer. 
Now I've made the Model D Into a spectaculU one. 

I'm Irwin Taranto, and I've helped almost a 
thousand businesses get their first computers up 
and running. 

I've done it primarily with the TRS-80, because it's 
a really elegant piece of hardware. Given the right 
programs, it can do substantially the same work as 
the traditional minicomputers that cost four times 
as much. 

I proved it with four on-line, interactive programs 
adapted from the genuine Osborne & Associates 
systems, originally designed for the $30,000 Wang 
computer. Then I added two of my own and made 
them all work on a $4000 TRS-80. 

Now I've done the same thing for the new TRS-80 
Model II. It 's an $8000 computer that works twice as 
fast and has four times the memory- up to two 
million characters. 

My new systems are fully documented, and 
because I'm working with a much more powerful 
computer, they're a night-and-day advance over the 
Model I programs. They'll tum your Model II into a 
complete business computer, set up and ready to go. 

TID TU-10 IIODa. D PIIOGJlAID 
Oeaeral .....,_tc..ll Joana!: handles up to 7000 t ransactions 
on 500 different user·defined accounts. It keeps track of them by 
month, quarter and year. makes comparisons to the prior year. 
and does departmentalization . 

"'-at8PIIyable~ Oldew: generates the purchase order 
and posts the item to payables when the goods are received. 
Invoice· linked. it calculat es and prints checks and aged ledger 
reports and links fully to the general ledger. 

~18 ._.,.....llau .. ld .. : keeps track of blUed and 
unbiUed invoices. open and closed items, aging and service charge 
calculation. It prints statements, links to the general ledger. and 
can work within either an invoice-linked or balance-forward 
accounting system. 

Payntll/Job Coetlq: computes regular. overtime and p iecework 
pay, keeps employee files . figures taxes and deductions. prints 
checks. journal. 941·A and W·2 forms. and breaks out individual 
JOb costs. 

·A trademark of t he Ta.ndy Cor poration 

.,. Reader Servtce- sH page 226 

When I say set up and ready to go, I mean just 
that. If you're not quite sure on that point, call the 
number below and we'll give you the names of some 
of the people who've already bought all over the 
world. Call them up and hear what they have to say. 

These Model II programs are completely custom
tailored, which explains their $249.95 price. Before 
we'll send you a disk, you have to fill out a detailed 
questionnaire that tells us your precise business 
requirements. Then we send you the disk, all the 
instructions you need, and my phone number. If you 
call, we answer all your questions. If your questions 
are tough enough, I'll talk to you personally. 

Because that way I'll make sure that Model II of 
yours turns into a spectacular computer, just like 
I promised. r--------------------, 

U Please send me the c ustom ques t ionnaires for the followmg 
$249.95 Model II programs: 

u Ge ne ra l Ledger/Cash Journal 
[ Accounts Payable/ Purchase Order 
0 Accounts Receivable / Invoicing 
0 Payroll/ Job Costing 

J Please send me informallon on the TRS· BO Model I programs at 
$99.95 e a ch 

.J Please send me Info rmation on other Taranto bus iness programs 

Your name_ . - -----------------
Company name _________________ _ 

Address __________________ _ _ 

City/State/ Z•P------------- - - ---

..-45 Taranto 
& ASSOCIATES. INC. 

PO. Box 6073. 4136 Red wood Hwy . San Rafael CA 94903 • (415) 472·2670 

L--------------------~ 
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NEW PRODUCTS 

The Micrographics Index 

The National Micrographics Assoc. (NMA) 
Resource Center has released the latest 1980 
computer-output microfiche edition of the 
Micrographics Index and Special Interest 
Packaae liS entitled, Servict: Bureau vs. Jn
HoUM Systems, a collection of current anicles 
that are part of the Resource Center's inven
tory. 

Over 2.50 new entries have been added since 
the Index was last published in January 1980. 
The Micrographics Index is a catalog of the 
over 4,000 items contained in the NMA 
Resource Center. It provides direct, com
prehensive access to the largest collection of 
micrographics in the world. 

The Index includes information on micro
graphic applications, technical processes, case 
histories, standards, research repons, equip
ment evaluations, directories, " how to" 
guides, state-of-the-an repons, market studies 
and industry surveys. Journal, author, key
word and subject indices provide access to en
tries listed in the Index. Reprints of most items 
may be ordered from NMA in hardcopy or mi
crofiche for a small fee. 

Service Bureau vs. ln-HoUM Systems is a col
lection of anicles that overviews the considera
tions in deciding to use a service bureau or to 
implement an in-house micrographic opera
tion. Topics include evaluating and selecting a 
service bureau, justifying in-house COM and 
case histories of COM and source-document in
house operations. 

Service Bureau Ver.rus ln-HoUM Systems is 
available in papercopy for $25 and in micro
fiche for SIS. The Index can be purchased for 
$35. Both are available from NMA Publication 
Sales, 8719 Colesville Rd., Silver Spring, MD 
20910. 

Reader Service""' 173 

Advanced Graphics Course 

Datagraphics, P.O. Box 566, Dept. G, 
Union Station, Endicott, NY 13760, has a new 
program, Advanced Graphics Mini-instruction 
Course, Volume I , Curves. The program is the 
first in a series of projects on graphics applica
tions programming techniques. 

Volume I uses a new algorithm for the old 
problem of plotting curves: None of the 
displays that are generated use advanced math, 
such as sines and cosines; a simple arithmetic 
progression-re&ression technique is used in-
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Graphics Designed with Datagraphics Mini
instruction course. 

stead. Graphics are executed on video within 
five to 20 seconds. 

The program begins with a simple explana
tion of FOR-NEXT loops and line numbers, 
continues with amplitude equations, re&res
sions and progressions. There is also a program 
included for designing computer art. 

Supplied on tape for 16K Level 11 or 4K 
Level I, Advanced Graphics Mini-instruction 
course sells for $20.55. 

Reader Service ""' 160 

Macro Library Adds 
Nearly 80 New Mnemonics 

Stoneware Microcomputer Products, 1930 
Founh St., San Rafael, CA 94901, is selling an 
extended instruction set macro library to work 
in conjunction with Microsoft's Macro-80, 
Digital Research's MAC and CDL/ TDL 
Macro I and Macro II. 

A macroassembler is defined in the Micro
computer Dictionary and Guide, Matrix Pub
lishers, Inc., as something that "simplifies 
coding when similar sections of code are used 
repeatedly, but variations preclude the use of 
conventional subroutine techniques." 

Stoneware's new library expands the Z-80/ 
8080 instruction set with nearly 80 new 

· mnemonics. They enhance the hardware in
struction set by creating pseudo instructions 
which are reconstructions of the exsisting Z-80/ 
8080 instruction set. The assembler mixes the 
new instructions with the existing set. 

The library has been designed to be compati
ble with current software. It sells for $109.95 
for CP/ M systems with eight-inch single densi
ty disks, and for $79.95 for Modell TRSOOS 
on S •;. inch disk systems. 

Reader Service ""' 169 

Do-it-yourself Interfacing 

A five-page booklet is available that provides 
instructions, schematics, a pans list and soft
ware driver listing for do-it-yourself interfacing 
between a TRS-80 and an RS-232 printer. Ac
cording to the booklet, which costs $4.95, the 
interface can be constructed for less than $2 in 
parts. 

The booklet, which was not named in the 
company announcement, is sold by Fobel 
Enterprises, SS2 E. E1 Morado, Ontario, CA 
91764. 

Reader Service ""' 180 

Business Data Base 
Plus Statistical Package 

Charles Mann & Assoc. has a new program
mable Business Data Base System for the 
TRS-80 and a new Statistical Package. Business 
Data Base System allows the user to define and 
build data bases for such purposes as inventory 
control, general ledger accounting, accounts re
ceivable and accounts payable. The fields may 
be manipulated with a math formula accumu
lator to format reports and present status dis
plays. 

The system is compatible with TRSOOS, 
NEWOOS and 3.0 OOS. The programs are 
auto linked and called automatically as needed. 
Business Data Base System needs at least 32K 
RAM with 48K recommended, and a sinale 
disk drive. Multiple disk systems arc supponed 
under user control. 

The Business Data Base System is available 
for $89.95 from Charles Mann & Assoc., 7594 
San Remo Trail, Yucca Valley, CA 92284. 

The Statistical Package includes Scientific 
Data Management System and a number of 



ADVENTURERS! 
RISE TO NEW 

[!)~~w~ 
At Last, 3 Dimensions! 

Deathmaze 5000 and Labyrinth are the first in a new 
breed of adventure. Instead of wandering through 
the English language, typing GO EAST or GO WEST, 
you move through a colossal maze represented on 
the screen three-dimensionally. Hallways recede 
into infinity or come to dead-ends. Doors open to 
right and left. Pits open in floor and ceiling. As you 
encounter objects, monsters, and mayhem, one or 
two word commands may be used. The command 
set is extensive and sophisticated. The proper com
mands allow the solution of problems and the 
manipulation of objects. The improper choice of 
words could spell the end ... . 

MACHINE LANGUAGE SOPHISTICATION 
Deathmaze 5000 and labyrinth are written in ma
chine language. They are both incredibly fast. All 
the features expected of great adventures are built 
in , including SAVE GAME and a blinking cursor. All 
versions include relocation modules for use with 
disk systems. 

De•thmue 5000 places you on the top floor of a 
five story building. Each floor is a maze of twisting 
passageways. Floors are connected by elevators and 
open pits. You have but one goal. ESCAPE ALIVE! 
Where is the only door out of this nightmare? 
Monsters, bats, mad dogs, hunger, and many more 
horrors plague your every step as you struggle to 
escape the most complex adventure ever written . 

TRS-80 levei1116K cassette $12.95 
APPLE II or APPLE II PLUS 32K cassette $12.95 

~.byrlnth places you in a maze of gigantic propor
tions. But you are not alone! A minotaur searches 
for you, seeking a grisly meal. You must find 
weapons, spells, and treasures. You must deal with 
ghosts and cave gnomes. You must avoid the mino
taur until the moment is right for the final battle. 

TRS-80 levei1116K cassette $12.95 
APPLE II or APPLE II PLUS 32K cassette $12.95 

Med Systems Software 
P.O. Box 2574 Chapel Hill, NC 27514 

(919) 933-1990 

* * * CONTEST * * * 

REWARD! 
This man escaped a fate worse than death. He was the 
first , but we hope not the last. From his condition, you 
would never realize that he designed Det~thm.ue 5000. 
Those few others who survive may send their correct 
solutions to us. On December 31 , a drawing will be 
held . Six intrepid adventurers will win thei r choice of 
three Med Systems programs and a shirt si lk-screened 
with the above logo and the words " I survived Death
maze 5000". Only the correct solutions are eligible. 
All judgements final. Please enclose a SASE for return 
of solutions or notification of correctness. All winners 
will be contacted directly. 

SATISFACTION GUARANTEED! 
All Med Systems Software products come with a 14 day 
mo neyback guarantee. If for any reason you are not satis
fied, return your order with in 14 days fo r a prompt and 
cheerful refund. 

ORDERING IN FORMA nON 
Orders are processed within two working days. Mastercard 
and Visa card holde rs please remembe r to include the ex pi· 
ration date. We pay all postage and handling within the U.S., 
Canada , and U.S. territories. European orders please include 
S2.00 fo r air post. 

Ask about our other ad ventures. These include Samu
rai, Reality Ends, Bureaucracy, and The Human Ad
venture. 

Please send the following 3-D adventures: 
ODeathmaze (S1 2.95) S·------

0 Labyrinth ($12.95) S------

TOTAL $ _____ _ 

0 Please send your catalog of programs and products 
as well as details of the Deathmaze contest. ' 

Name _ ___ ___ _ _______ _ __ 

Address----- ---- ---- ---
City ____ _____ State __ Zip _ _ _ 

Compute r: 
0 TRS-80 16K Lll 

0 Masterard O VI SA 

0 APPLE II or APPLE II 
PLUS 32K 

O check 

MC or VISA I---- - --- ------

Expiration Date ------- --------
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NEW 

VERSATILITY 
For Your TRS-80 

C?/ffi®2: 
CONTROL PROGRAM 

FOR IIICROCOIIIPUTERS 
ENABLING YOU TO RUN 
SOFTWARE PUBLISHED 
FOR CP/M 1.4 ON THE 

TRS~O 
CP/M Is considered the Industry stand· 
ard disk operating system because It 
plves you the hardware-independent 
Interface you need to make your com· 
puter work for you. CP/M 2.0 is the 
latest In the evolution of a proven rella· 
ble and efficient software system. FMG 
CORPORATION NOW OFFERS THE 
CP/M 2.0 FOR THE TRS-80 . 
It features an enhanced upward com· 
pat1ble hie system and J>Owerful new 
random access capabilities. The CP/M 
2.0 from FMG provides the ability to 
run software published for the CP/M 
system. on the TRS-80 Model II. From 
mmldisks. floppy d1sks. all the way to 
high-capaC1ty hard d1sks. the flex1b11ity 
of CP/M 2.0 makes 1t a truly uniVersal 
operabng system. The package in· 
eludes an a· system disk. ed1tor, as· 
sembler and debugger lor the TRS·80 

AvellebM in Formet A. B. C. G only UOOIUI 

11\P/ffi: 
.... n--c"'"'''''" MOMft'OI 

NEW INDUSTRY 
STANDARD 

A deluxe operating system that 
provides big computer facilities at 
small computer prices. MP/M is a 
monitor program which operates 
with your microcomputer to provide 
multi-terminal access with multi
programming at each terminal. 
Best of all. it"s CP/M compatible 
which means you can run a wide 
variety or programming languages. 
applications packages, and devel
opment software. 

You can run simultaneous edi· 
tors, program translators. and 
background printer spoolers. Or 
you can use MP/M for data entry or 
data-base access from remote ter
minals. Or you can use MP/M real· 
time features to monitor an assam· 
bly line and automatically schedule 
programs for execution throughout 
the day. MP/M makes an excellent 
focal point for a cluster of con
nected microcomputers. The pos
sibilities are limitless. 
(FormM 8 } 
(fonnot Cil 

"CP M Mt4 t.lP'W are lract.mwb o1 O.,.tat Atsutc.h. 
no .. • ttldemal' or zq ~ne: 
TAS.IO • • treO.marlr. ol T Indy CofD 
PetcaiiM lit I lt'lldeiMt\ of SotCtf'ft 

FMG CORPORATION NOW CARRIES GRAHAM-DORIAN & PEACHTREE SOfl"VVaRE 

P.O. Box 16020 
Fort Worth, Texas 

76133 
(817) 294-2510 
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ocher programs for curve fitting, probability, 
aeneral statistics, distribution mathematics and 
test statistics. The proarams allow for curve fit
tin& of data using linear, exponential, logarith· 
mic, or power relationships. A built-in data 
base is included to produce a set of working ex
amples to help users learn statistical principles. 

The system requires 32K of RAM and at least 
one disk drive. It can handle up to five 100-by-1 
matrices containing raw data, grouped data or 
frequency arrays. The packaae sells for S89.9S. 

Reader Service ., 171 

Single-key Entries for DOS 

Mediamix has a program for TRS-80 disk 
users called Super Directory. While in the DOS 
command mode, the user enters D; the com
puter then asks for the drive number and an in
dexed directory of that drive's disk is displayed 
along with a menu of command modes. A 
single keystroke will put the user in RUN, 
KILL, FREE or PRINT. 

Super Directory is a machine language pro
gram for TRSDOS or NEWDOS users. It is 
sold for S9.9S by Mediamix, P.O. Box 8775, 
Universal City, CA 91608. 

Reader Service ., 172 

Faster Drives Are for Sale 

Ac:rocomp, Inc., P.O. Box 24829, Dallas, 
TX 75224, has a new line of disk drives with the 
MPI drive actin& as the center o f the system. 
With an access time of five milliseconds, the 
company claims that MPI drives are the fastest 
in the field, and offer the most accurate disk 
positioning in the industry. Centering is ac
curate within O.<XX>S inches. 

Aerocomp's New Disk Drive 

The Aerocomp drives· power consumption is 
low at six Watts standby, 12 Watts operating. 
All write-protect and index sensing is accom
plished optically. They also allow users to nip 
disks to utilize both sides. 

No pricing information was included with 
the company's product announcement. 

Reader Service ., 167 

Double-density Storage Boost 

Percom Data Co. , Inc., 211 N. Kirby, 
Garland, TX 75042, has begun production of a 
double-density disk-controller adapter for the 
TRS-80 Modell. The adapter is called Doubler. 
According to Percom's calculations, using 
Doubler an 80 can store and format up to 3S4K 
on a five-inch disk, compared to the 2S6K of a 
standard eight-inch tloppy. 

Doubler is sold with DBLDOS, which is a 
TRSDOS-compatible double-density operating 
system, and with a utility to convert single
density files and programs to double-density 
format. The complete system sells for S219.9S 
from Percom. 

Reader Service ., 170 

T /Maker Report Generator 

A software tool , combining a tabular report 
generator with word processing, is available 
from Lifeboat Assoc. The T/ Maker system 
provides easy analysis and presentation of 
numerical data and text copy used in fina ncial 
modeling and report preparation. Typical 
T / Maker applications include sales projec
tions, profitability studies, balance sheets, esti
mates, price sheets, etc. 

The system includes a full screen editor. A 
macro command allows any series of key
strokes to be saved and executed with one key
stroke. Text insert, dc:lete, global search andre
place, and block move are all supported by the 
editor. Computation for rows and columns in
cludes: standard arithmetic; percents; expo
nents; common transcendental functions; aver
aaes; maxima; minima; projections, etc. 

The T / Maker requires a 48K CP/ M system 
and C-BASIC-2. It costs S27S from Lifeboat 
Assoc., 1651 Third Ave., New York, NY 
10028. 

Reader Service ., 177 

Eight-inch Floppy Drives 

Parasitic Engineering's Maxi-disk eight-inch 
tloppy disk drives are now compatible with the 
TRS-80 Model II. Used with the Model II, 
Maxi-disk drives arc functionally identical to 
Radio Shack expansion drives. No software or 
hardware changes are needed. 

Each drive is contained in its own cabinet. 
Additional drives are simply plugged in, so that 
a drive can be removed for service without dis-

Maxi-disk Drives 

turbing any other drives on the system. 
The drives cost S84S, plus S60 for the three

drive cable which is needed for connection . 
They are sold by Parasitic Engineering, Inc., 
1101 Ninth Ave., Oakland, CA 94606. 

Reader Service ., 163 

Video-oriented Text Editor 

Southeastern's Textan is a machine-language 
text editor designed to operate on 16K ma
chines. It is a video-oriented editor designed for 
BASIC programmers. Textan reads program 
tapes written in Level II BASIC and ret urns to 
BASIC with the program fully loaded when 
editing is completed. 

This text editor has 32 command functions 
and 26 reserved-word keys. The command 
functions provided include: previous s.:reen, 
next screen; auto line numbering; block delete; 
display free memory, etc. The reserved word 
keys will automatically enter many standard 
BASIC commands. 

The package costs S40. plus S7 .SO for the 
manual, from Southeastern Software, S 12 
Conway Lane, Birmingham, AL 35210. 

Reader Service ., 179 

Model II General Ledger 

GL is a general ledger system for the TRS-80 
Model II. It requires TRSDOS 1.2, a 132-
column printer , a dual disk system, and 64K 
memory. It is part of a larger accounting system 
which includes AI R, A/ P, and Payroll. Sum
mary transactions from these packages are ac
cepted automatically by GL. 

The GL package produces departmental and 
summary income statements showing current 
and year-to-date amounts, percentaaes by 
category, and comparative data with the 
general ledger one year ago. The chart of ac
counts contains a five-digit account number; 
account description ; and current, year-to-date, 
and budget balances. Users specify account 
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NEW PRODUCTS 

type, master/ sub account code and balance 
sheet column code. 

The major outputs are trial balance, balam.:e 
sheet , irKorne statement and department in
come statements. The major programs arc 
Master Fi le Maintenance/ List, Transactions/ 
Enter/ Register/ List, Account Statu s/ List , 
Generate Financial Reports, Accounting 
T ransactions Transfer, End-of-period Pro
t·c_~sor and System lnitiali7..at ion. ISAM is used 
fo r fast random key a nd sequential access. 

GL sells for S 129 from Micro Architect Inc . . 
96 Dothan St .. Arlington. MA 02174. 

Reader Service ., 165 

Horse Handicapping Program 

A ho rse race handicapping package for the 
T RS-80 and Apple home computers is being 
sold by the 3G Co. The company has gathered 
and stored data from a vast number of races, 
and ana lyzed which attributes contribute to a 
horse's performance in a race, either positively 
or negativel y. 

The package consists of a guide on how to 
use the "Daily Racing Form" to obtain the ten 
factors needed for each horse, a sample fo rm to 
simplify the data gathering, a cassette that com· 
pules the odds fo r the current race, a program 
listing for use with o ther types of computers, 
and tips on how to use odds when wagering. 

The package costs Sl9.95 from 3G Co., Rt. 
3. Box 28A, Gaston, OR 97119. 

Reader Service " 164 

Low Cost Dot-matrix Printer 

DIP, Inc ., is selling a low cost Data Impact 
Printer, the model DIP-81. It is priced at S499. 
The model DIP-8 1 is a dot-matrix impact 
printer, designed for cont inous duty cycle. 

The model DIP-81 features 7·by-7 o r ex
panded 14-by· 7 matrix printing, an up-

DIP Dot-matrix Printer 
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per/ lower case character set , 100 characters per 
second in a bi-directional print-out and ribbon 
cartridge loading . II uses o rdinary bond paper 
in sheets, roll o r fanfold form . 

With full96 character ASCII set , it is capable 
o f both upper and lowercase printing at both 40 
and 80 characters per line. Operator control in· 
eludes power, select / deselect, line feed, top of 
form and self lest. A Centronics compatible 
parallel interface is standard. Serial RS-232C or 
20mA current loop i optional. 

Contact DIP. Inc . . 121 Beach St., Boston, 
MA 02111 for more information. 

Reader Service " 185 

BASIC to FORTRAN 

The Management. Box Ill , Aledo. TX 
76008, has a programmer utility called 
FORTRANslato r. II is designed to aid in the 
translation of TRS-80 Disk BASIC Model I 
programs to TRS-80 FORTRAN. 

FORTRANslator converts BASIC into the 
structured READ. WRITE, FORMAT con
structs. II also translates BASIC key-words and 
procedures such as IF-THEN-ELSE into cor
rect style. FORTRAN indentation and spacing, 
C lines, DO loops and other conventions are 
produced. A program can be created and 
debugged in BASIC, then tra nslated to com
piled FORTRAN. 

This machine-language program will run on 
a 32K machine with at least one disk drive. A 
printer is recommended . FORTRANslato r is 
priced at S29.95 and is supplied on a Model I 
data disk. 

Reader Service " 178 

Land Surveying Applications 

Four land surveying programs for TRS-80 
have been developed by Disco-tech. They are 
Field No te Data Reduct ion, Coordinate 
Geometry, Stadia Reduction and Horizontal 

Curve Staking. They are included in Disco
tech 's Survey 80 package. 

The Survey 80 package has been developed 
and field-tested by a team of practicing land 
surveyors. The four programs allow users to 
choose various methods of solving technical 
problems. Fi fteen-digit accuracy is built in 
where appropriate, and ouput can be displayed 
on the screen and/ or printed out. 

No computer knowledge is presupposed . 
Steps are presented logically and lucidly on the 
screen . Programs are supported by manuals 
which guide the user step-by-step through hard
ware installation , data entry. computation . and 
output. The manuals are reinforced by prac· 
tical examples and appendices which treat com
mon pro blems and care of magnetic media. 

Survey 80 is available in a TRS-80 Model I 
version, and by November will be offered in a 
CP/ M version. 

Field Note Data Reduction costs S2SO, Coor
dinate Geometry costs S3SO, Stadia Reduction 
costs S 17 5 and Horizontal Curve Staking costs 
S95. The programs are sold by Disco-tech. a di
vision of Morton Technologies, Inc ., P.O. Box 
11129 , Santa Rosa. CA 95406. 

Reader Service " 162 

Video Football with Strategy 

Acorn Software Products, Inc. has another 
new game-Pigskin, a football strategy game 
for the Model I Level II. 

Two players can compete against each other, 
or one player may challenge the program in one 
of five levels of difficulty. Any game in pro
gress can be saved. 

Pigskin's graphic display of the field shows 
ball movement and statistics as players employ 
their skills. Strategy involves the usc of ten of
fensive plays and six defensive positions . 

The game is priced at S9.95 on cassette, or 
Sl5.95 on disk from Acorn Software , Inc ., 634 
North Carolina Ave., S.E .. Washington, D.C. 
20003. 

Reader Service " 168 

Pigskin's Graphic Display 



Hyou 
just bought 

another 
printer, 
boy are 

yougonna 
be sorry. 

The Epson MX-80. It's not just another worked
over rehash of last year's model. It's our top-of
the-line 80-column printer. It's new. From the 
ground up. And it's the most revolutionary 
printer to hit the market since Epson invented 
small printers for the 1964 Olympics in Tokyo. 
Don't take our word for it, though . Compare. 
There simply isn't a better value in an 80-column 
printer. Period. 

But here's the fact that's going to stand the 
printer world on its ear. The MX-80 sports the 
world's first disposable print head . After it's 
printed about 50 million characters, you can 
throw it away. Because a new one costs less than 
$30, and the only tool you need to change it is at
tached to the end of your arm. 

Now that's revolutionary, 
but that's only the beginning. 
The MX -80 also prints bidirec
tionally at 80 CPS with a logi
cal seeking function to mini
mize print head travel time 

Th~ world's first djseossble print 
head. It h11s 11 lift apectmcy of uver 50 
million ch11r11cters, yet it's so simple, 
you em ch11ngt it with onth11nd. And it 
costs ltss than- rtptllt (!& th11n - $30. 

• 
and maximize throughput . It prints 96 ASCII, 
64 graphic and eight international characters in 
a tack-sharp 9x9 matrix. And it provides a user
defined choice of 40, 80, 66 or 132 columns and 
multiple type fonts. 

We spent three long years developing the 
MX-80 as the first of a revolutionary series of 
Epson MX Printers . We employed the most ad
vanced automatic assembly and machining 
techniques in existence to produce a printer that 
is incredibly versatile, remarkably reliable and 
extraordinarily inexpensive. It's a printer that 
could only come from the world's largest man
ufacturer of print mechanisms: Epson. 

If it sounds like we're proud of the MX-80, we 
are. Not only does it do things 
some of the world's most ex

~ pensive printers can' t do, it'll 
do them for you for less than 
$650. That's right. Under$650. 

And if that isn't revolution
ary, we don't know what is. ..... 
EPSON 
EPSO'J AMERICA, INC. 

2.3844 Hawthorne Boul<•vard , Torranet•. C..lifomia 90505. Telephone (213) 378·2220 
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Dennis Bathory Kltsz 
Roxbury, VT 05669 

Back In the days of huge, marvelous and 
mystical mainframes, computer pro

grammers spent years creating massive 
utilities and procedures for their custom
ers. You've seen the pictures. Tied-and
jacketed men huddled over computer print
outs with the kind of serious demeanor nor
mally reserved for beleagured generals. But 
at the end of their work, they found security: 
the comfort of a job well done, the respect 
shown by appreciative and Intimidated 
clientele, and, of course, substantial finan
cial reward-all In good time, to be sure
but Inevitable. 

The year Is 1980, and a change In the pub
lic's awareness now threatens that security 
and professional calm. The microcomputer 
has fallen from mystique to appliance, 
merely another contender for customer 
dollars In a clamoring marketplace. 

What has programmers, software com
panies and software distributors so worried 
Is an epidemic of program copying and trad
Ing that Is very difficult to discourage under 
the current law. Stated very simply, the 
copyright laws, the most general form of 
protection for authors and artists, may not 
apply to the final versions of programs as 
prepared and sold on magnetic media
disks, tapes, wafers-or In read-only-mem
ories (ROMs). 

Dennis Bathory Kitsz Is a composer, pro
grammer and columnist for 80 Mlcrocom
puting. He/s an active defender of contem
porary arts. His music has been performed 
In the United States snd Europe. As sn ar
tist snd a programmer, Dennis hss been di
rectly involved with the technical, aesthetic 
snd legs/ aspects of the copyright Issue for 
over a decade. 

The Copyright Law 

The copyright law has a strong and Im
pressive history of protection for authors 
and their works dating back to the eigh
teenth century, and rooted In common law. 
The Copyright Act of 1909 was framed 
around laws Intended to protect published 
works, which quite plainly meant the 
printed word. The need to protect visual 
plastic arts (painting, sculpture) or tech
nical arts (film, photography, sound record
Ing) had hardly arisen. Oddities such as 
player plano rolls began to force the law to 
consider material that was not readily 
translated by the naked eye, but until re
cently the law depended mostly on judicial 
precedent. 

The original copyright law was enacted In 
1790, close on the heels of the Constitution 
Itself, In order to protect "any map, chart 
book or books now printed." Step by step its 
coverage was extended to Include designs, 
engravings and etchings, printed music, 
drama, photographs and negatives, sculp
ture ("statuary and models" ), writings of an 
author, and motion pictures. 

The 1909 copyright law came under fire In 
the 19608, when piracy of records and tapes 
In the music Industry became a serious Is
sue. The law protected published sheet mu
sic, but how many people were flocking to 
stores to buy sheet music? The recording, 
the million-selling gold record, was king. 

Executives of the recording Industry 
called for copyright protection. But since 
the music performed by their artists was 
created during the performance or In there
cording session Itself, It wasn't written 
music. For the copyright office to require It 
to be translated Into sheet music seemed 
Inconsistent with the changes In the art 
form Itself. Besides the composers, per
formers, arrangers and distributors were 
getting ripped off. Was the creative sweat 
of the music Industry's artists any less 
valid; they asked, than that of typewriter
plunkers? 

After more than sixty years, changes to 
the 1909 law were made to reflect changes 
In creative software. "Phonograms" be
came admissible for copyright, and all man-
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ner of artistic, sculptural and film materials 
were legitimized. 

The plano roll still didn't make It ... nor 
did the computer program. The 1976 law 
did, however, Introduce the term "works of 
authorship" as a term of general coverage. 

At that time, the law provided that a com
mission on technological uses be set up to 
Investigate two major problems with the 
act The right of computer programs to 
copyright protection In their magnetic or 
ROM formats was unclear; and photocopy
Ing presented possible violations of copy
right conventions. 

The commission's final report called for 
copyright of computer programs. The report 
Ia nearly a year old, and, as this article Ia be
Ing written, the House Judiciary Committee 
has completed brief hearings on H.R. 6934, 
designed to Implement soma of those rec
ommendations. 

Within the Industry an unspoken agree
ment for the moat part has held back a flood 
of Illicit copying, and authors and vendors 
have placed copyright notices on their 
works In the hope that some sort of grand
father clause might retroactively protect 
their works. 

Then came Data Cash v. JS&A. . 

The unspoken agreement fell to pieces In 
1979, when Data Cash Systems, Inc. 

brought suit against JS&A Group, Inc., In Il
linois Federal District Court. Data Cash 
clalrMd that JS&A took Its Compu-Cheaa 
program and martteted It, byt•for-byte, as 
their own JS&A Chess Computer. The feder
al Judge In the case held that the copyright 
law did not apply to the alleged ROM dupli
cation, and denied Data cash Its motion for 
Judgement against JS&A. 

The question of laws governing unfair 
competition was deemed to be another 
matter, and presiding Judge Joel M. Flaum 
Issued no summary opinion on that aspect 
of the case. 

The Judge's ruling was straightforward: 
"The parties have assumed that the ROM Is 
a 'copy' of the computer program within the 
meaning of both the common law and the 
1909 Act. The court does not agree. . .. A 
'copy' must be In a form which others can 
see and read." 

Bill Gates didn't like the ruling. He Ia one 
of the creators of Level II BASIC, and the 
president of Mlcrosof1, generally acknowl
edged the Industry's software leader. 

"It has a lot of people very upset. But as 
far as I'm aware, there's nothing (In the law) 
that eliminates that (copyright prot~tlon). 
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Every manufacturer puts copyright notices 
on; Digital Equipment puts copyright no
tices on, we put copyright notices on .... " 

According to Gates, copyright laws are 
necessary to protect sof1ware from com
puter clubs or wherever people are likely to 
exchange it. 

Said Gates, " If the law wasn't going to 
protect it, there wouldn't be any sof1ware 
written." 

Just how extensive is the rip-off of pro
grams in the home computer marketplace? 

Large users' groups on both coasts main
tain extensive libraries of programs for the 
purpose of sharing a cost burden; some 
such groups, but not all, discourage users 
from making their own copies from the 
library. New commercial libraries are begin
ning to advertise, with a "use fee" and an 
almost tongu•ln-cheek "discouragement" 
of copying. Since a program Is cheaper to 
copy than to buy, unlike a book, the pro
gram library becomes a tough problem for 
authors and vendors. 

ThaEndUMr 

But the user/trader presents a unique 
threat to program writers. Sof1ware is ex
pensive to produce and Its market is sever• 
ly limited by the number of home computers 
in use. How many programs does an author 
sell? Is it a " goldmine"? And how many 
sales are lost through gratuitous copying? 

Bryan Mumford of Mumford Micro Sys
tems OO..n't care anymore. "I Just decided 
it didn't matter." 

" I sometimes wonder how much money I 
would make If I got paid for avery copy of my 
programs that is being used. A lot more 
than I am now, you can be sura," says Mum
ford. "I do what I do, because I enjoy it, and 
If I start to get uptight about something like 
this, it stops being fun. Everyone isn't in this 
position, though. For moat people, software 
sales are a strict and serious business. And 
bootleg copies are a big threat. Most com
puter people I know are upright moral peo-

11The object phase of a 
computer program was 

not a copy within the 
meaning of the Copy
right Act . .. since the 

object phase is not in a 
form which one can see 
and read with the naked 

eye, but a mechanical 
tool or machine part." 

Judge Joel M. Flaum 
Illinois District Court 

pie, but they can be bought pretty cheaply." 
Mumford says that he sells Just about 

one copy of a program per town, and, short· 
ly thereafter, that town has a plethora of 
programs from Mumford Micro Systems. 

Mumford's organization Ia small and per
sonal, much like the bulk of the cottage In
dustry that has supplied the home com
puter field. But Intersystem• Ia a large, 
growing company with lots of capital in
vestment. Ita president, James H. (Hank) 
Watson, believes clubs are responsible for 
much of his dollar losses. 

"Let's face it," he says, "You sell (a pro
gram) to a quasi-computer club which has 
250 members. To John Jones. And Bill 
Smith happens to buy Microsoft BASIC. 
And somebody else buys FORTRAN. I bet 
you dollars to donuts that everybody in the 
club has them within a week. What are you 
going to dor' 

Hank continues, " It's going to be much 
more of an opportunity lost than a direct 
loss on my books; I could easily Justify a 
million dollars. I'm sure we've only sold 50 
percent of the copies that are in the field. 
That's a direct opportunity loss to me of 
$100,000 In the first six months. It 's in that 
range, and it'a a lot of goddamn money. And 
when you figure what your software time 
costs by the time you come up with the final 
product, that's five man-years. It comes to a 
cost of middle five figures! It takes a while 
to recover." 

But for the average user, those figures 
seem vague. Neither Watson nor Mumford 



can pinpoint specific losses, cash repre
sented by actual copies they have seen In 
the hands of others. Are their fears perhaps 
Imagined? 

An ad appearing In the now.Oefunct ON· 
LINE reads, "TAS-80: Swap quality dlak 
software w/ doc? Send have/want lists 
to . ... " Or how about this one: "TAS-80 pro
gram lending library. SASE. Exchange; Dept 
ll .... "Another claims, "TAS-80 'goodies.' 
Unique mix." 

There seems to be an Innocence about It, 
but what do these lists look like? One 
shocker comes In the form of (what else?) a 
computer printout, and contains more than 
160 entries Including ASM20, AEMODEU 
PAOLOAD, NEWDOS +, G2 lEVEL Ill BA· 
SIC, PIMS, FORTRAN, Mlsoays Disassem
bler, DESPOOL, TACopy, Electric Pencil, 
Electric Secretary, General ledger, Mall· 
room Plus-58 programs In this expensive 
commercial category alone-plus 109 
games! This collection represents the ma
jority of the finest software available to the 
personal computerlat, developed over the 
course of years and totalling several thou
sand dollars In retail sales. All of It Is 
exchangeable for Items on the same trad
er's "want llat." The wanted Items also In
clude some of the best: SARGON, COBOL, 
SCRIPSIT ("priority request!! II" the trader 
notes), Infinite BASIC, System Doctor, 
Taranto's Inventory programs, Electric 
Paintbrush, and 26 more. 

The Quality Softwa,. T,.der 

With whom does this trader correspond? 
Where was he able to obtain dozens of pro
grams? Who will fill hla requeata? The 
above-mentioned "quality dlak software" 
trader, headquartered In the Northeast, 
contends that he and other traders are not 
only a positive force, but vital to the grow1h 
of the Industry. He challenges the very 
premise of copyright protection. 

" I reject, totally, the moral high horae that 
so many software vendors climb on .. . peo
ple are being ripperi off In extraordinary 

amounts. No one cares about this or writes 
about It because the effect Is so distributed 
and the media Ia controlled by the vendors, 
or at least by people who have a vested ln
tereat In software sales." 

"It Is oh-ao-eaay to preach about how bad 
It Is to trade software," he continues. "The 
traders are an easy target , for sure. It's easy 
for an author to point to them as the 'reason 
he left the market.' And people will believe 
that. They (authors) don't suggest that their 
poor sales might be due to poor or over
priced software. No, the tacit assumption is 
that all software Ia worth Ita assigned price. 
Once that's accepted you can 'prove' al
most any1hlng." 

The gentleman does concede that there 
are times when software trading is destruc
tive: "When the person receiving the copy 
would certainly have bought It anyway, and 
would have gotten his money's worth, and 

"If software trading 
was for some reason 
technically impossi

ble . .. there would not 
be one-fifth as many 

authors." 

A program trader 

doesn't take the money he saved and put It 
In another package. In all other cases (the 
vast majority), software trading .. . makes 
the participants better equipped and more 
likely to enjoy their machine and be produc· 
tlve authors themselves; draws someone In· 
to the hobby because of the software he 
can get; creates a sale that would not have 
occurred had the participants not been able 
to share the coat." 

He continues, "Why do you think that 
300,000 or ao of these machines have been 
sold? Who do you really think buys all the 
software that Ia sold? If software trading 
was for some reason technically lmpossi· 
ble, this system would not be one-fifth as 
popular as It Is. There would not be one-fifth 
as many authors .. .. The fact Is that soft
ware trading serves a real purpose In a hob
by that Ia dlatrlbutlon-<:oat bound." 

How will authors and vendors deal with 
this, Indeed. Beyond the disagreement 

over the validity of program pirating, there 
are legal and philosophical entanglements 
as well . Over the years, Industries as a 
whole have attempted to protect their devel
opments in a number of ways: 

• Patents. The embodiment of an original 
application or process Is protected by this 
legislation, although obtaining a patent Is 
time-consuming and costly. Computer pro
grams have been generally excluded from 
this area of protect ion. 

• Trade Secrets. A process or device whose 
workings are not released to the public Is 
considered a trade secret. Any party obtain
ing the Information Is bound by the provi· 
slons of these laws. A non.Oisclosure agree
ment secures this secrecy for computer 
program vendors. 

• Unfair Competition. Making a profit from 
the work of others Is viewed as unfair com
petition. State laws vary widely on this is· 
sue; program authors with the economic 
wherewithal can pursue this route. 

• Copyright. The expression of ideas in a 
human language Is protected by this law. 
Registration with the copyright office se
curea universsl copyright as well , which 
provides International protect ion In most 
non-Soviet countries. 

It has become all too obvious to members 
of the "cottage" software industry that two 
of those protections, trade secrecy and un
fair competition, provide little help. They are 
simply too costly for the small corporation, 
partnership, or Individual author to employ 
to safeguard computerized works. 

A large company like Microsoft, on the 
other hand, depends heavily on the Idea of 
unfair competition. Bill Gates says, "We 
spend millions of dollars a year creating 
software programs, and we are protecting 
those in several ways. There's the trade 
secret laws where we get non.Oisclosure-
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that's how we handle our aource codes and 
our so-called commercial pt~ckages that are 
high-priced. But for our low-cost software, 
we simply can't do that .... But, If a trade 
secret Is released, and people are taking ad· 
vantage of (It), they are subJect to a 
penalty." 

"Our code Is the trade secret," says 
Gates. "We're not giving It away, we're sell
Ing It, just like Coca-Cola; they license it. Or 
Dow Chemical .. . making ethylene. It's a 
trade secret, so those that have the process 
pay. They sign the non-disclosure, just like 
the people who receive our software sign 
our non-disclosure." 

Gates differentiates between questions 
of fact and law. Legal remedies are only 
useful after It has been proven that the pro
gram has been stolen. 

"You're talking about a thing that Is six· 
tHn thousand Instructions with 2!56 possl· 
bllltles for each one. I can certainly prove, if 
It's derived from my work, that It's derived 
from my work! ... In the case of software, 
they (the court) would rely on expert 
testimony. If somebody's camouflaged the 
thing pretty well, that's a question of fact, 
not of law. The question Ia, did they borrow 
from my work. Okay, assume that I can 
prove that and convince the court that they 
borrowed from my work, then you have the 
question of law, what am I going to do 
about that?" 

lntersystema' Hank Wateon lelooKing for 
a solution. "If you even do ftnd tomebody, 
you publicly crucify them and hope that 
that Is some deterrent. That's the only tack 
you can take, but no one hM been success
ful In general. What we'd like to do Ia protect 
the concept." 

But Is the copyright law eppllcable to 
computer program.? Ia It enforceable? 

Moreover, lslt a desirable meena of protect· 
lng program authors? Judge Flaum's deci
sion against Data C.sh Systems opens a 
wide gap between the law's explicit cover
age and the recommendations of the Na
tional Commission on New Technological 
Uses of Copyrighted Worka (CONTU), set up 
In 1975 and whose work was completed In 
July, 1978. 

In question Is Section 117 of the 19781aw, 
which states In part, " . . . this Title does not 
afford to the owner of copyright In a work 
any greater or lesser rights with respect to 
the use of the work In conjunction with au· 
tomatlc systems capable of etorlng, pro
cessing, retrieving, or traneferrlng lnforma-

lion, .. . than those afforded to works under 
the law .... " 

"The purpose of Section 117," In the 
words of Judge Flaum, "Is to preserve the 
status quo. It Is not Intended to cut off any 
rights that exleted on December 31, 19n, or 
to create new rights that might be denied 
under the predecessor to the 1976 Act, the 
Copyright Act of 1909 . .. or under common 
law prlnclpl81." 

One part of .Judge Flaum's opinion In 
Data C.ah VI. JS&A echoed the dissent of 
CONTU Commissioner John Hersey, novel
Ist and chairman of the Author's League of 
America. Said Hersey, "Every program 
comes to fruition In Its mechanical phase." 

Judge Flaum In his decision nearly a year 
later, concurred, "Normally, a computer 
program consists of several phases," 
writes Judge Flaum, In an opinion which 
derives from Hersey's dissenting one. "The 
first phase Is the development of a flOw 
chart which Is a schematic representation 
of the program's logic. The second phase Is 
the development of a 'source program,· 
which Is the translation of the flow chart In
to computer programming language ... . 
The third phase Is . . . an 'assembly pro
gram' which Is a translation of the program
ming language Into machine language, I.e., 
mechanically readable language." 

The crux of the judge's decision Is sum
marl* In h6e next few sentences: " ... As
Hmbly programe are virtually unintelligible 
except by the computer Itself. Finally, the 
fourth phue Ia the .. . 'obtect program' 
which 11 a conversion of the machine lan
guage Into a device commanding a series of 
electrical lmt)Uises. Object programs ... 
cannot be reed without the aid of special 
equipment and cannot be understood by 
even the moet highly trained program-
rnera." 

With that ln mind, Judge Flaum con
clu~. ''Thus, at some point In Its develop
ment, a computer program Is embodied In 
material form and becomes a mechanical 
device whic:tlll engaged In the computer to 
be an MMntlal ptlrt of the mechanical pro-
cesa.•• 

CONTU, on the other hand, collectively 
felt that computer programs should be af
forded the protection of the law, but con
versely ahould not overly burden end-users. 
Thus, the Commission stated that copy
right should forbid unauthorized copying of 
computer programs, shOuld not Inhibit their 
rightful UN, should not prevent develop
ment or dlatrlbutlon, but should, In Its 
worda, "not grant anyone more economic 
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power than Is necessary to achieve the In
centive to create." It propoMS to eliminate 
the present ambiguous Section 117, andre
place It with a new a.ction apeclflcally de
tailing theM protections and limitations. 

H.R. 8834, the bill now pending In the 
House of Representatives, will In part do 
that, defining a comput8f program as "a set 
of statements or Instruct ions to be used di
rectly or Indirectly In a computer In order to 
bring about a certain reault." The bill drops 
the otd Section 117, and lncludea new word
Ing authorizing the ueer to produce copies 
only If " such new copy or adaptation Is for 
archival purposes only and that all archival 
copies are destroyed In the event that con· 
tlnued pos .... lon of the com put• program 
should c .... to be rightful. " 

NevertMieas, H.R. e834 don not define 
what conatltutes a "copy." CONTU rec:om
rnended protection• that should clearly In
clude magnetic tape, disks, and other relat· 
eel forma, as well as ROM chips themaelves. 
The proposed law still leaves that declaion 
to the courts. 

Falhnols.a.cy 

One of the Incentives that even CONTU 
found It had to address was the question of 
the small-scale programmef. It pointed out 
failings In the trade a.crecy laws: "BecauH 
a.crecy 11 paramount, It Is Inappropriate for 
protecting worb that contain the MCret 
and are deaigned to be widely distributed. 
. . . It subetantlally precludM the UH of 
trade MCrecy with respect to programs sold 
In multiple copies ewer the counter .... " 

Finally, CONTU reported that unfair corn
petition laws were neither nationally unl· 
form nor applicable to situations In which 
unauthorized copying was being done with· 
out a profit motive-certainly the caM In 
the "share It with a friend" cycle. 

The Commission, however, was not 
unanimous. Its moat comprehenafve critic 
was John Heney. one of CONTU's three 
dissenters on the matt• of comput8f copy· 
right. Hersey argues that a computer pro
gram In Ita final form 11 much more like the 
cam In a machine than the work of an au· 
thor. His argument Is straight to the point: 
" Printed Instructions explain how to do 
something; programs are abM to do lt." 

Herwy dlaml .... any analogy between 
computer programs and recorded music as 
well, claiming that true worb of authonhlp 
may be " fixed" In many forms, yet their 
main purpoee Is communication among hu-

man beings. " But a program," he empha· 
sizes, "does not communicate Information 
of Its own, Intelligible to a human being. It 
utters wortl. Work Is Ita only utterance and 
Its only purpose ... The mature program Is 
purely and simply a mechanical substitute 
for human labor." Not a veKY pleaaant 
thought for the many programmers who 
consider their works to be gems of creatlvl· 
ty, efficiency and Inspiration. 

Commissioner Hersey'a dlasent urges 
separate legislative protection for comput· 
er programs, but Insists that they are " the 
embodiment of a system or procesa," and 
not a description of it, and from that point of 
view are legally Ineligible In light of the 
underlying principles of copyright law. 

The majority of programs are written In 
so-called "high-level" languages which are 
not complied, where the obtect code so 
crucial to the arguments of John Hersey 
and Joel Flaum neYer appears. 

A program on the~ home computer 
Is created In that ugly but MMceably 
" human" language, BASIC. Admittedly, 
there Is some tranalation and condensation 
that goes on while the program resides In 
the microcomputer, but when viewed Intact 
on the video screen, the program looks like, 
reads like, and Ia constructed like the pro
gram created by the program, not a "me
chanical part." 

Things have been further clouded by the 
Introduction and d.-elopment of digital r• 
cordlngs and comput8f music. What part of 
the music or recording Is "data base" (copy· 
rlghtabie) and what part Is "program" (not 
eligible for copyright)? The distinction be
tween data bases and programs Is nebu· 
lous as well; every computer operates from 
a data baH, as moat computer lnatructlons 
have operandi and no uHful program can 
function without them. Whether th ... 
operands are already embedded In the pro
gram or are foCC*Ised externally, they ,. 
main Integral parts of any computer action. 

The proc:euor. the microcomputer's con
trolling chip, does not know the difference, 
and cannot know the difference. Only a hu· 
man can define the distinction between 
data base and program by reading the code 
or examining some manlfeetation of the 
bits and bytes. Every machine language 
programmer knows the feeling of having a 
program crash becauH It misguided the 
computer. 

Perhaps It Ia the human dlatlnction alone 
that Is the crucial one, not the machine dll· 
tinction. 



MULTI-USER OASIS 
HAS THE FEATURES PROS DEMAND. 

Computer experts 
(the pros) usually have big 
computer experience. 
That's why when they shop 
system software tor ZBO 
micros, they look tor 
the big system features 
they're used to. And that's 
why they like Multi-User 
OASIS. You will too. 

DATA IIITEGRITY: FlU l 
AUTOMATIC RECORD LOCKING 

The biggest challenge 
for any multi-user system 
is co-ordinating requ 
from several us 
to change t 
at 

rs can view a 
particular record at the 
same time. But, if that 
record is being updated 
by one user, automatic 
record locking will deny all 
other users access to the 
record until the up-date is 
completed. So records 
are always accurate, 
up-to-date and integrity 
is assured. 

Pros demand file & 
automatic record locking. 
OASIS has it. 

SYSTEM SECURITY: 
LOGON, PASSWORD 

l USER lCCOUintiG 

Controlling who gets on 
your system and what they 
do once they' re on it is the 
essence of system security . 

READ WHY. 
(THEN COMPARE.) 

memory is needed. Even 
if you have more than 64K, 

best , most extensive, in the 
industry. And , of cou 
there's plenty of 
applicat 

Without this control , 
unauthorized users could 
access your programs and 
data and do what they like. 
A frightening prospect 
isn't it? 

your pay-off is cost ..-~r•c 

And multi-users 
can multiply the problem. 

But with the 
Password 

has been 
on , when and 

r how long. 
Pros insist on these 

security features. 
OASIS has them. 

EFFKIDKY: 
RHNTRAIIT BASIC 

A multi-user system 
is often not even practical 
on computers limited 
to 64K memory. 

OASIS Re-en tran t 
BASIC makes it practical. 

How? 
Because all users use a 

single run-t ime BASIC 
module, to execute their 
compiled programs, less 

and more effie use 
of all the 

pports 
al s 

l ittle as 
. Or, with 

switching , as much 
as 784K. 

OASIS IS AVAILABLE FOR 
SYSTEMS Altos Compucorp Cu>memco 
Delta Products 0og•1al Group Oogolal 
Mcrosystems Oynabyte. Godbout. IBC. 
Index lntllfsystems North Star. Onyx 
SO Systems TRS 80 Mod II Vector 
Gtaphc. Vor1mex 

CONTROLLERS Boll ContrOls. Cameo. 
Corvus Konan. Mc romat100. Mocropot•s 
Tarbell Teletek Thonkl!ftOY$ X Comp 

Produc1 

OPERATING SYSTEM 

~U~~~vao• 
F ... waneg~l 
User~n.t•no. 
Oevtce Orrvers. 
Pf•nt SDOOiet, 
Gtntr~l Te1d 

Price 
with 

Manual 
ManYal 

Ontr 

~?~g't:t'BJeR s150 s1 1 50 
MUL TI·USEA 350 17 50 

aASIC COM"LU/ 
INTEIIPIIETEII/ OEIUGGEII 100 15 00 

IIE·EN TIIANT aAIIC 
COIIIPILERJINTEIIPIIETU/ 
OEIUGGEA 150 15 00 

DEVELOPMENT PACKAQ E 
(Macro Assembler. 
L•nltage Ea tor. 
O.o..ggerl 

Tf.XT EDITOR & 
SCRIPT PROCESSOR 

OIAQNOSTIC & 
CONVERSION UTILITIES 

~:::~/~~uagt 
Convtf1ttS Ft t 
Recovery, o'sk Tu1 
Ftlt Cooy ltom 
othtf OS. tiC ) 

COMMUN ICATIONS 
PACKAGE 

(hrm.nal Em~o~l1101, 
'''' Send & Rece,,e) 

PACKAGE P"ICE 
(AJIOIAOO.O) 
&INGlE·USEA 
IAULTI·USER 

FILE SORT 

COaOL·ANSI ' 7< 

150 25 00 

150 15 00 

100 1SOO 

100 1500 

500 60 00 
1150 60 00 

100 IS 00 

750 35 00 

------------· 

(AliiCh syStem dUCriPIIOn; 
add $3 for sh1ppmg. 
C111fornra res.d ents add sales tax) 
0 Check enclosed 0 VISA 
0 UPS C O.D. 0 Mastercharge 
Card Number ___ ___ _ 
Expiration Date _____ _ 
Signature _ _ _____ _ 
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What, then are the options? The law, of 
course, could be more defined to In

clude software, more specifically than H.R. 
8934, but the legal problems would linger 
for years as courts find and set precedents. 

Another proposition is to provide conve
nient licensing companies that would han
dle royalties for program authors. It Ia a 
method which has worked with great suc
cess in the music industry, where such 
giants as the American Society of Compos
ers, Authors and Publishers (ASCAP) and 
Broadcast Music, Inc. (BMI), follow the trail 
of recorded music through radio transmis· 
sions, in jukeboxes, and on retailers' 
shelves. How do program vendors view this 
possibility? 

Hank Watson of lntersystems says, 
"That's a little bit different. They're talking 
about millions of copies of stuff ... I think 
it 's going to take a while to evolve. Going 
back to the fifties, there were lots and lots 
of pirates and there were fewer in the seven
ties. It's a process we'll ali have to go 
through. " 

Watson's d istinct lack of enthusiasm 
was echoed by others in the industry, who 
believed that copying would likely continue 
on the amateur level, and the volume of pro
gram sales would never be high enough to 
merit a network of licensing organizations. 

Certainly, major publications In the field 
have been lax about discouraging software 
piracy. Almost alone in this crusade Is 
Wayne Green, publisher of 80 Mlcrocomput
ing, Kilobaud Mlcrocomputlng, 73 Maga
zine and owner of Instant Software. Green's 
weapon is cash-ten thousand dollars of it, 
up front-to reward the first person to turn 
in a major lSI software pirate for successful 
prosecution. 

Has anyone tried to take him up on it? 
Green replies, " No, but to some degree the 
intent is working-it is having an impact 
with dealers, but I don't know how much it's 
impacting clubs." 

Other publications have for the moat part 
held their editorial tongues, offering an oc
casional fingerwagging, but sticking to saf
er, professional subjects such as the im
pact of computer technology on cartogra
phy, or why Pascal is the next standard 
computer language. 

Whether a forced Infusion of morality to 
counter illicit duplication would have any 
effect is not discernible; those out to turn a 
profit by exploiting the work of others will 
hardly heed cries from editors, if the copy
right law remains ineffective. 

cont. to pg. 64 
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11Yes, surely, some 
computer programming 
is wonderfully creative. 
But copyright was not 

designed to protect the 
products of creativity 

as such; it was de
signed to protect 

literary works . .. " 

John Hersey 
Author and CONTU Commissioner 

In recent correspondence, John Hersey 
expanded his dissent. " Yes, surely, some 

computer programming Is wonderfully cre
ative. But copyright was not designed to 
protect the products of creativity as such; it 
was designed to protect ' literary works.' 
The designer of the cam was immensely 
creative, too; the inventor of the wheel was 
a genius-would that we knew his name to 
thank him! But we don't copyright those 
things." 

The question of musical performances, 
especially with the advent of electronic 
music, was again posed to him in light o f a 
program being analogous to a cam. 

The musical"instruction set " consists of 
representations of specific actions to be 
taken, very much like those of a cam, and 
the untrained individual cannot " read" 
these instructions into the mind's ear. A 
very, very few highly t rained specialists can. 

The fingers must push "up-down" and 
the tongue and lungs go "in-out," or there is 
silence from the winds; the arms must go 
"back-forth" while the fingers go " up
down" or the strings are quiet ; and so forth. 

After much harangue about objectivity and 
a sizable long distance bill, the editors have 
succumbed to Kltsz' right to a philosoph/· 
cal digression. 

Very little music is strictly theoretica l; tt is a 
set of printed instructions to produce the 
f inal sound, no matter whether that reading 
is done by a violinist or by an optoelectronic 
score readtng device. The score itself is not 
the music, but a very d1gital-look1ng analog 
of the music, directly access1ble only a few 
highly skilled 'readers." 

Hersey disagrees, believing "a musical 
score is not analogous to a program. The 
score tells the human performer what fin· 
gers to push 'up-down' on wtnd instru
ments, and when the lungs should go 'in· 
out,' and what the fingers should do on the 
strings. In the case of the computer pro
gram, the instructions become part of the 
machinery and make the 'up-down· and 'in
out' take place." 

As for the composer of computer music, 
Hersey again takes the opportunity to dis
tinguish between the human and the ma
chine. "I would certatnly thtnk that the elec
tronic composer's music, or score if that 1s 
the product-whatever issues from the 
computer and can be perceived by the 
human ear can-should be copynghtable. 
It manifestly is. It is the product of the com
poser's creativity. He may also have been 
creative In mantpulatlng the machine to 
produce the music, or the printout, but it is 
my view that that sort of creattvity can be 
and should be protected under other laws 
than copyright.'' 

Melville B. Nimmer teaches copyright 
and constitut ional law at UCLA, and was 
Vice-Chairman of CONTU. While sharing 
some of Hersey's reservations, he is pre
pared to distinguish between two general 
types of computer programs. The first 
would be eligible for copyright, and would 
include " works which themselves qualify 
for copyright protection .. . . On the other 
hand, programs which control the heating 
and air-condi tiontng in a building, or which 
determine the flow of fuel in an engine, or. 
which control t raffic signals, wou ld not be 
eligible for copynght because the1r opera
tions do not result tn copyrightable works. 

He then departs considerably from 
Hersey's point , claiming that the distinction 
is "consistent with the recognized copy
rightabili ty of sound recordings. it some
t imes has been argued that while printed in
struct ions tell how to do work, computer 
programs actually do the work. But this is 
also true of sound recordings, which in a 



sense constitute a machine (the phonorec
ord) communicating with another machine 
(the record player)." 

As a whole, CONTU defended the con
cept of programs as works of authorship. In 
fact, the defense included some remarkably 
colorful , if dubious, considerations about 
those items presently eligible for protec
tion. 

"Traditional works have led to processes 
both more rigid and more flexible than 
those to which computer programs lead. 
When a phonorecord or motion picture is 
used in conjunct ion with a properly working 
machine, the same result will occur on the 
first , the second, or the thousandth run
ning. The chorus will remain silent until the 
fourth movement of Beethoven's Ninth 
Symphony, and Bogart will stay in Casa
blanca forever .... The process is virtually 
immutable. That IS less true when a pro
gram is used, since it contains alternative 
branches selected only after use has be
gun . .. " 

Artists and philosophers would have a 
hard time with those claims, however at
tractive they may be in the defense of a pro
gram author's right to legal protection. Sub
tle or gross differences of acoustics, speed 
and fidelity dramatically alter that " im
mutable'' recording of Beethoven-the re
cordings can be played in monaural , stereo, 
or synthetic quadraphonic, or on small 
players with styli suitable only for sewing. 
Bogart 's trysts may be obscured by faded 
film, a geriatric projection bulb, variations 
in shutter speed and screen size. 

By contrast , a computer program is only 
reliable, only viable, in a trustworthy medi
um with an accurate CPU and stable memo
ry. Its speed may be transformed, perhaps 
by the system's clock, but the forgiving flex
ibility of even the "fixed" art forms is 
unwelcome In the precise world of comput
er activity. 

Philip K. Hooper is a programmer, author 
and authority on 6502-based systems. 
Hooper notes that at some point the inter
action is initiated on the human level. "I f 
one is referring to the program and it s pre
set data In the computer, then there Is no 
case (lor copyright), just as one assumes 
that the bands on a record are in a certain 
order. Only the breakpoints introduced by 
user Interaction really put the computer in
to a different realm. Human interaction pro-

duces a greater variety of consequence 
streams." 

The philosophical questions are not pe
ripheral to the copyright Issue; they are in 
fact at the heart of it. All parties seem to be 
agreed when the query Is posed, "should 
computer programs be afforded protection 
under the law?" The legal and humanistic 
storms are born by asking, "which laws 
shall protect them?" 

Can the copyright law protect the com
puter program? Bill Gates believes he 

can recognize his program, "camouflaged" 
or not. But can copyright law distinguish 
the difference? 

There are many methods of camouflage; 
some can well be defined as translation in
to a foreign language, while others Involve 
encoding in the manner of a secret mes
sage. Translation into a foreign language Is 
not a difficult problem, and traditional 
works have long been protected in that 
realm. But take for example, the following 
16 bytes of Level II BASIC machine code. 
These are the opening Instructions copy
righted by M icrosoft: 

FJ AF C3 1• 06 C3 00 40 C3 00 40 E1 E9 C3 9F 06 

in the form presented here, and by means 
of any Z-80 disassembler available, these 
instructions can be transformed into the 
mnemonics of: 

01 
XOR A 
JP 067• 
JP 4000 
JP 4000 
POP HL 
JP (HL) 

JP 0691' 

We have here visible, human-readable 
code. It Is unremarkable and undistin
guished as a small excerpt, but a large 
block would be c learly Identifiable as Level 
II BASIC. Below are another 16 bytes of hex 
code: 

79 07 E1 BA 03 60 80 20 61 80 20 70 E• E1 CF 63 

This code translates into the following in
teresting mnemonic instructions: 

LD A.C 
RST 10 
POP HL 
CP D 
INC BC 
LD H,B 
ADD A,B 
JR NZ,$+ 63 
A,B JR NZ,$ + 72 
CALL PO,CFE1 
ADD A,E 

This is useful code as well , and a careful 
first examination of this code might reveal 
no relationship whatever between the Level 
II excerpt and the second block of bytes. 
However, one need only present the first 
four bytes of each and convert them to 
binary to discover the ploy: 

1111001110101 111110000110 1110 100 
011110011101011111100001101 11010 

Each bit has been rotated to the right one 
position! It would take not more than a doz
en bytes at the entry point of the "camou
flaged" program to rotate an entire 12K 
copy of Microsoft's BASIC one bit back to 
the left, and there it would be, ready to use. 
The magnetic copy, moreover, would not 
match the original "stolen" program in for
mat, pari ty, checksum, nor byte pattern. 

It does not become a copy until it Is under 
the user's control! Who, then, is the offend
ing party? No translation was effected; 
rather, in Its magnetic, object and disas
sembled versions, it is a completely new 
program . 

Oure yesw ouldn oth avet oom ucht rou
bled iscerningt hatt heret ss omes orto fe 
ncodingb eingi mplementedl nt hiss 
entence. In fact, concerning literary works, 
this manner of poetic license is normally al
lowed under the concept of artistic freedom 
of manipulation. The structure o f the 
sentence has been so changed that a nor
mal reading Is rendered virtual ly impossi
ble. An Identical process was employed in 
rotating those 16 bytes, and direct, un
modified execution of the code would in no 
way lead In the same direction as does 
Level II BASIC .• 
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INTERFACE EXPANSION BOARD 

MD 
For the TRS 80' 

MICRO-DE:~IGN 

The Interlace Expans1on Board g1ve 
your computer these features: 

Phone Modem 
2K E-PROM OPTION 
32 K Memory PC 8oan:l & user marual 

Real· Time Clock 

64
9 

Parallel Port 5 
RS·232 Port • 
Dual Cassette Line Add 3.oo IO< sh•PP•ng 
On Board Supply & handling Te•as res· 
Silk Screen •den iS add 5''• sales 

ta• 
Solder Mask 
Expansion Port 
Manual 

--•:DEE f'AM!'HLET AVAILABLE 
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MICRO-DE:~IGN ,...,n 
P.O. Box 1805~ ~ 

Austin , Texas 78760 • 1· 512-458-2937 

W~~EBlJJ~U or ~uu 
MEMORY EXPANSION 
CHIPSET: 

t'!8J ~~ 
Loweat price ewer on one of our 

most popular products. Now you 
can add elght16K dynamic RAMs 
to TRs-80 ' , Apple, Heath H89, Ex· 
ldy Sorcerer, newer PETs, and 
similar machines. Our chip set 
gives all the performance you 
want at a price you can afford. 
Add $3 for two DIP shunts and 
complete TRS-80' conversion in· 
structions. At this special price, 
quantit ies are limited .. . so act 
now I 

• fiiii&,ID •• . -~~· Of IIW fel'lely CoriiO' .. OOIIO 

We also manufacture an extenalve 
line of 5-100 producta; ... CompuPro 

5-100 bollrda In person at finer 
computer ator" world-wide. ,... 1s 
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orcle<a ($25 min) call (415) IU~M. 24 
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Prlc.. gOOd through cover month ol 
magaz•ne. 
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Microsoft's Bill Gates feels that the word· 
ing of the law should merely "make it clear 
that the copyright law covered [magnetic 
media]. It is not an extension. look at the 
thing that commissioned CONTU to start 
with," says Gates. "It doesn't say that the 
law doesn't cover these things; it says that 
they've been asked to come up with a clear 
position clarifying the exact procedure." 

House Judiciary Committee counsel 
Bruce Lehman reports that H .R. 6934 is like· 
ly to become law during this session of Con· 
gress. The bite of this law,lf any, may not be 
felt for some time, based upon the bill's 
generalized wording. The entire document, 
the "Computer Software Copyright Act of 
1980," is a single slip of paper, and the legal 
entanglements are hardly unsnarled by its 
ambiguities. 

The Lock and Key Method 

So the problem waits for a legal solution 
while programmers and vendors continue 
to seek refuge In the lock-and-key method. 
Major programs are provided with special 
loaders which must gain control of the mi· 
crocomputer before the remainder of the 
program may be fed Into the machine. The 
first and best known of these loaders is pro· 
vided with Mlcrochess, Introduced for the 
TRS-80 two years ago. The loader is almost, 
but not quite, identical to the normal TRS-80 

SYSTEM command; It was therefore the 
easiest lock to open even for amateur ma· 
chine language enthusiasts. 

More sophisticated loaders began to ap· 
pear, including those from such vendors as 
The Bottom Shelf and ABS Suppliers. These 
loaders actually alter the baud rate at which 
data is Input to the computer. Disk pro· 
grams, already protected to some extent by 
the difficulty of working directly with the 
disk's data transfer system, lend them· 
selves even more so to security-the loader 
effectively disappears once the program Is 
in place. At disk speed, this process is virtu· 
ally instantaneous and quite opaque. 

Others, like Electric Pencil, block-move 
themselves all around memory in a game of 
electronic hopscotch. But, as one reader 
comments, " Aside from legal or ethical 
questions, how are you going to stop plrat· 
ing of software? ... If by some means a pro
gram is made 'uncopyable,' someone will 
figure out a way to copy it sooner or later." 

Even Wayne Green agrees: "We prefer to 
make everything as simple as possible
but on the other hand, there are other pro· 
grams that can decipher anything you can 
do." 

Bill Gates speaks defensively and excit· 
edly of his own company's reactions: 
" Looking at the amount of software we of
fer, we are the most ripped-off company 
around, because we offer a broad range, 
and we try to offer It for these low-cost corn· 
pulers. And we view the thing totally as an 
experiment. If there aren't enough honest 
people out there to buy the stuff , we'll end 
it. Most of our packages we won't put down 
at the low end." 

In Its advertising, Microsoft bills itself as 
setting the industry standard. Gates claims 
that his "experiment" can be ended at any 
time. But CONTU addresses the Issue of 
corporate size, concluding that the social 
effects of the current copyright law's am· 
biguities are more acceptable to the individ· 
ual rather than the corporate author/pro
grammer. 

CONTU even questions whether the inde
pendent will really benefit from an exten· 
sion of copyright protection, asking rhetori· 
cally, " why do the large industrial corpora· 
lions press for copyright?" The Commis
sion answers Itself with caution, suggest· 
ing that copyright protection might tend to 
reinforce the dominance of the large corpo· 
rations over the small, independent houses. 
This was borne out by the Influences of 
lawyers and patent specialists representing 



"Let's face it. You sell 
one (a program) to a 
quasi-computer club 
which has 250 mem
bers. To John Jones 

.. . I bet you dollars to 
donuts that everybody 
has it within a week." 

Hank Watson 
lntersystems 

large computing firms during the CONTU 
hearings. 

Here, the subtle debates over "works of 
authorship" fall victim to the harsher activi
ties of supply and demand. There comes 
the realization, finally, that Data Cash sued 
JS&A not to pursue a philosophical or 
moral crusade, but to prevent JS&A from 
earning a profit on Data Cash's work. 

The house of cards has begun to fall as a 
result of the JS&A decision. One other case 
that may be affected Involves Nestar Sys
tems. Nestar Systems, based In Palo Alto, 
has asked for a restraining order against a 
European company which plans to market 
for the PET a package called The BASIC 
Programmer's Toolkit. Nestar alleges that 
the unnamed Netherlands-based organiza
tion plans the marketing of cassette or disk 
versions of Its ROM product, and the JS&A 
decision has Nestar concerned about Its 
rights. 

Harry Saal, president of Nestar, Is 
unclear about Judge Flaum's decision in 
the JS&A verdict, for Saal claims that "a 
human was very capable of understanding 
the 1's and O's." The differentiation Flaum 
had made, of course, was that the eligibility 
of machtn•readable code was In question, 
not Its translation Into ones and zeros. 

" It's simply our feeling, and I believe it 
will be shared by everyone else who reads 
80 Mlcrocomputlng," says Saal, "that the 
act of creating software is a development 
process that needs to be protected some
how. There must be a means by which peo
ple, having performed their work, can be 
free to market their efforts without some-

KEEPIT - Version 2.0 
Enhances level II Basic! 

KEEPIT adds these function: 
• Save a running BASIC program 

with variables 

• Restore a program accidentally 
deleted by "'NEW"' 

• Observe and change memory 
locations directly 

• Save a b lock of memory as a 
system tape 

KEEPIT al10 features: 
Keyboard debounce, audible 

beep and autorepeat! KEEPIT is 
written in machine language and 
resides in tess than 1 .000 bytes of 
high memory. EDTASM source 
code is also suppl ied so the user 
can relocate the program at any 
convenient location. 

How to order KEEPIT: 
Level II users w ill find KEEPIT to 

be an extremely valuable utility 
as well as a frustration saver. To 
receive your copy, send you name 
and address. along w ith $ 9 .95 . to: 

s 

1806 Ada Street 
Lansing, Ml 48910 

Phone: 517 I 485-0344 
Vlu, Matter Card, and 

C.O.D. acc.,tedl 

RVEYORS: 
We have a fantastic package for the 

TRS-80! AU or the programs perfonn cal
culations to full double precision accuracy. 
Here are some of the many £eature5: 

• FlELO ANGLE TIIA VERSE (with stl<llio ,. 
duction. in,·erw, etc.) st~ a tra\-rnr, withe&&. 
\ 'a tionJ., 01\ ~ 

"STADIA REDUCTION 
• UNIVERSAL TRIANGLE SOLtrnONS 
"VOLUME BY AVERAGE END AREA 
"CIRCULAR CURVE SOLtrnONS 
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p ofi..U) 

"UNIVERSAL INTERSECTIONS 
"VERTICAL CURVES AND GRADES 
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"COORDINATE TRANSFORMATION 
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Dis~~ version (32K with Disk) 1275 
c-tte venion ( 16K Level U) 1225 
Manual (refunded with purchase) 15 

.,309 

Judson D. McClendon 
844 Sun Valley Road 
Birmingham, AL 35215 

MORE FOR YOUR 
RADIO SHACK TRS·80 

MODEL I! 
* MORE SPEED 

10·20 times taster than Level II BASIC. 

* MORE ROOM 
Compiled code plus VIRTUAL 
MEMORY makes your RAM act larger. 

* MORE INSTRUCTIONS 
Add YOUR commands to ots large In· 
struction set ' 
Far more complete than most Forlhs: 
single & double precision, arrays. 
string-handling. more. 

* MORE EASE 
Excellent fu ll-screen Editor, structured 
& modular programming 
Opt imized for your TRS-80 with 
keyboard repeats, upper/lower case 
display driver. s ingle· & double-width 
graphics. etc . 

* MORE POWER 
Forth operating system 
Interpreter AND compiler 
Internal 8080 Assembler 
IZ80 Assembler also available\ 
VIRTUAL 110 tor vodeo and pnnter, 
disk and tape 
(10.Megabyle hard d isk ava olable) 

lllfliffJ§FORTII 
THE PROFESSIONAL FORTH 

FOR TRS-80 

Prices: 
MMSFORTH Disk System V1 .9 (requires 1 
disk drive & 16K RAM) ....... . just 111.15• 
MMSFORTH Cassette System Vt .B (requires 
Level II BASIC & 16K RAM) .... . ... $51.15" 

AND MMS GIVES IT 
PROFESSIONAL SUPPORT 

Source code provided 
MMSFORTH Newsletter 
Programming steff aveilable 
Meny demo programs aboard 
MMSFORTH User Groups 
FLOATING POINT MATH \L.2 BASIC ROM 
rout i nes plus Comp e x numbers, 
Rectangular-Poll! coordinate conversions, 
Degrees mode. more), plus a full zeo 
ASSEMBLER: all on one diskette . . . 121.15• 

THE DATAHANDLER, a very sophisticated 
detebase menagement system operable by 
non-pr<>Qrammers (requires 1 drive and 32K 
RAM); wtth manuals .. ......... ... 151.15" 
Other packages under development 

FORTH BOOKS AVAILABLE 

MICROFORTH PRIMER - comes with 
MMSFORTH_i separately ... .. . ... . 115.00• 
USING FORTH - more detailed and advanc· 
ed than above ..... .. ... ... . ... .. 12s.oo• 
URTH TUTORIAL MANUAL - very readable 
intro. to U/Rochester Forth ...... . . 111.15" 
CAL TECH FORTH MANUAL - gOOd on 
Forth Internal structure, etc ...... .. 1&.15• 

• - Software prices are tor single-system 
user license and Include manuals. Add $2.00 
SIH plus $1 .00 per additional bOok; Mass. 
orders edd 5% tax . Foreign orders add 15%. 
UPS COD, VISA & M/C accepted; no unpaid 
purchase orders, please. 

Send SASE lor free MMSFORTH onformarron 
G00<1 dealers sougnr 

MMSFORTH is available from your 
computer deeler or 

MILLER MICROCOMPUTER 
SERVICES (K10) ., m 

61 Lake Shore Road, Nat ick, MA 01760 
(617) 653·6136 
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one else coming along and copying their 
material and making a profit based on the 
simple cost of reproduction. 

" We're looking here at a product; a seri· 
ous amount of analysis and thought and 
market planning and serious Investment of 
money goes Into the development of it , and 
every time we look at a product in the future, 
we have to go through that same procedure. 
It's going to be very difficult (In the future) to 
justify software development." 

In conclusion, It Is the voice of Bill Gates 
that rings In the ear. He was asked to react 
to a recently published disassembler hand· 
book from Richcraft Engineering. 

say he didn't violate your rights by providing 
the whole code. 

Gates: He certainly violated our rights! 
Interviewer: He feels he has not ... 
Gates: He certainly has, because that's Interviewer: The author provides virtually 

all of your code In hex, out of which he's 
taken a few bytes. That 's to make sure that 
the person bOught the original product. 

my material! Whose does he think It Is? 
Does he think that he has the right to go out 
and commercially profit by republishing 
something that we created? I mean, that's 
ludicrous! Why should he be making money 
from that? All he did was take our stuff! • 

Gates: He's got our code In hex? 
Interviewer: Your entire code less maybe 

two dozen bytes he took out specifically to 

A Selection from the "Connecticut Trader's" Blackmarket List 
Sollw•re Av•ll•ble: 

Utilities 
1. P5l12l> ( sss) .• 
~. PEJ10CEl..r-pftQLQAO (JtACET >. • 3. GSF .. "'OSQPT ( PACET > .. • 
<4. t1Ef10RY T£ST • :S. HE\«)QS+. • 

6. crPV <c..,. S....l- T-•· ~,...,.. F'ACET>. • 
7. OCV <SSS>. • 18. G:!LEUIII.• <111c-ro&Of0 
11. BUGGE~! <Racho !ot>ecto. 015r. OEBUG reloeat.ed 1.<> cr..-ala at 

~.,. ....at"V - S...-c 1 rv -.or"W c:on1 i ..... at.ton. > 
12 ... :uP Uhd lu'~.».• 13. PU'tS <SCELBJ>, Du.h & T.-•• 
.... l.PRL.- <u--.... ~lowe." c: .... ..0,..~, ....-~t.· .... ,......i'lCI!Wef" 

CMe in Sfti.JC. U...- Elect.rtc P.-nc:-11 ~ •• Twre dli('l 
for ~er c ... : COt".,...c:-t t~rl.nt...r' ~. Self' ~c.r"t.lntl. 
Fals .all .........v Cl%H.) 

1:5. lllf1 Ill <Ftl• --..--.t •-l-. 11tcro-4rchlt..Kl>. • 
16. tPfl & C&'I:SIC. <&N Ooc<-'lat.>on fr- Llhooat>. <Z 

Dltk'l-....... ~~~ ~Ulion: (:.PM 1._ a ~-) 
17. FOI>TI'fil•. ,.._.,. ~.t.-tion r,... 1.11-• >. (2 ou~&). 
18. 5TBuO <11tcklu&). • IJ. TO(\. !:IT. t <T8S) 
28. DOS l.e <'k'IIIH'ot.c\.ct•. • 
2 1. MAIL. I J 1 U'hcr-o ,..,.rlnl.cl).-+ 
22. 111SOS'IS OISII>SEI'a..El' <Solt.of"f >.• 
.... J. PClEK> \Al"\.- wort\• w1l.h DOS 2.2 and t£\()()5>. • 
.4. TEL.CCJt1 <t-€JS) .• ~. TRASH.<ACS>. • 
..::6. llMt..SER o.kHCET. Multu•l• R..,...,titon).tr 
27. PEK1JM 11ICI10I:>OS. 
28. ~ 1 PAI.:.ETJ.• 
29. C0111'1Af«) <S ••• lr t.o C(»FPPC >. 
30. OESPOCI.. f ro..n. ""ll"itAr , CCieiiN.It. ......... , ... t t ... ) •• 
J I. TIO!Ca'Y • 
:s;:. I!ITESl <~let< IHT~f'IC£ nsn. 
ll;l. ATEJit1 <Ac-orn). • 
34. ~!LOT <Edt &Oro. tl«< 1-!.ll..-. )+ 
3:1. ntS..~ •FORJ1t'llTER" (SSS. ~'~ Pt-tn•- Pac+-->.+ 
~- Fa>TH (!'>.,...._). • 
~7. FLE>Q.. & rorg. tAcornJ. • 
38. Fll< <SOFTiol'lRt: 01'(1\JU> FOI> HEArn loH-14 TO TPS-88>. 
J3. 
40. ESPI <SSS>. + 
~1. REGRESS!~. 
42. OESCI>IPT <STAT I STICS>. 

Word Proceasong 

I. n.EtTRIC PEik:IL (l:>tol & t-'· AlU> h- a •...-&>on lhlol 
worh• wt \.h ~. • 

2. El.ECTRIC R:lPETARY <EIRSI C Word l'rocOKsor - Worko with 
El.ct.r 1c Penc-tl lit-'~.,.. Low.r Ces.e h.--d.aw.,...• aod. ). tr 
3 . WOROll l if'hcro Ar~h1l.Kl). • 
4. TEXTEOI Tt A EIRSIC TEXT EI>ITOR <H. 5 . Howe>. • 

Buss ness 
I. HAII.IHCi liST ( lhocho Shack).+ 
:0:. lt«.EHTORY CXHTitOl. SVSTEJ! <Pacho Shacl, IC5l. t 

3. GEl~ l..ElGEP <RIId>o 5hacl-.l. + 
4. CJSBORUE c All. PIP, GL. PAYRa..L.. <Bv.i ~ bool-.o. (or 

.--otat.uon. ), <:S OtMS) . 
:S. 81288 HAIE•ICIC>M!SS liST. • o. 81288 I.._EMTOI>V.+ 
7 . 81288 GL.+ 
a. HAII.II I <l11cro f\o-cf'ltl.ct.).• 
9. l"tDUf1HCEt> PERSOtft.. FHft,jt£ (lhckll~~ . • 
18. O£C~. REGISTEJII ACCOI.ItiTIHCi <P~l ec-v< ,.....,,_ 
11. I~'EHTCP.' <FI.JM (t- Ooc.--.t.allon). 
12. PA'IPOLI. <AJA> ~~- Ooc..-.t.;,t 1on>. 
1 3. All <AJII) •- ~talton,. 
14. All <HK>Oier . T '· • 
I :S. HA I L.ltOOt1 PLUS. • 
1•. CHf:OIIOO 
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aa,..,.. 
I. Tli'ETPU. • ... 
3. 
4, 
:s. 
8. 

ZO£'.:iS •1--.ct Doc:c,.....,t"t ton> • 
8AC.t43 •1.....0 (lOr:,~Ulton>. 
I'IJS I C HAST£!'' . o 
f'Ot; ER t>. Bf'PT£Hf• 
BPI OGE <OUISNHH>. 

7. TAROT 

STPI•.fZOIE <EIRSIC + Ob.J. ftl• b1o -II>. 
18. 
12 • 
14. 
17. 
2e. 
~-
24. 

FA:>TGfttii10H. • II. ~IC <Pach o ~ ~ 
SANTA ~lA •t.c· l:S. BAI..LOOH ~IHU 
I<ALEIORSCOPE: I:S. EIGiTOlfT U. ~ 
FOOT8AU. 18. REIJERSE 19. FP.OGS. 
I'AZE <DOG S> 21. SJo'ETCH ~~ GI'!AP>HC 
COHtEHTI'ATI ~ ( 11 IO:t..US >. 
n.1ZA ?.!. CHIEF 
l.FO Z7. ATOIQO 
BOio\. IHCi <TSE) 38. Jl~ 
:iT 3-l. GOUA11 t£ 
CR I b8t1<il" '34. SLOT 
LIFE •CHPISTOI't£RSQ.I , '-''ll-o &O<IId> 
TICTft: 19. S ll'l()tj <I.OO.nd> • 0 r Ill Ct'acklul), .. 
SP I LOT 4..:. Df*o>TS 43. Pllllf1LI.. 

:::.. 
~4. 
32. 
:t!i. 
'37. 
'38. 
41. 
44. 
46. 
49. 
'!\2. 
54• 

HIM hnlh a.o..ndl 4 '5. 5I-ft.£ ( wtth &O<IJd ~ 
OTHELLO •17 . SLOT4 
PI LU!OX :SO. ROBOT 
AOUEHTLft 1.2. 3~4.5 1.d1.s.k.J. 
ltf.JASIOt~ <Rad t o ShacJ.. )-t~ . 

Progr.ms W•ntecl: 
1. ~a.. bw&l,... •. 
2 .. ~18 
3. ~ IT <8lu.tnro> 
4. S ltiPI..IFV IT \81uet>tro> 
~- Anw St.at.-t-.ttC"So f/l>t"'o.r .. & 

48. tt..ooPV (,.a c ltr 4-

:SI. "'IRA IO. 
!)::. f'K».:,pQ_V. 

~- $AI.O.."El'! <P.IIdto Shacl > 

6. ~ I HOEX <11U1f'ORO 111CPO SVSTEI1S> 
7. fARGO! I II. 
8. SUPERMAIL <~ ~EI> CO.> 
9. T~O ln-.....,..t.or.., 
18. l<~IHCi FIGHTEP II <TSE). 
II. f1noo<lhl,.,. o>ul oul b-.. I .... CPU !:he"' <.,11-odo AuJI, 7'1 "· 1:12> 
12. toea.. <Fr«:i). 
I :S. WAI<I..~ 
14. 1'1AGSAM I ll <>>loe.uct . -.7<> •· 143> 
1!5. DR. CHIPS 
16. RAI>IO SHAO. S lEW loiOPO PPOCESSOP <PfllOPITV RECIUEST > • • • l. 
17. BASIC COMPILER <MI~). 
18. SVSTEM DOCTOP <TBS>. 
19. SELECTOR II IC2 <F...,. 111CRO-APJ al&o •old b-.. L IFEBOAT> 
20. O.IJP2:S2 <t11C>1..ll" 
21. ~ 81Z88 erv.tntK• ...,.0*'-_.. lAt.uMo fro.~~. 

L••l., Gl. • lr,.,.,\..cJr'w Control SV'It .. ). 
27. OISCIO <Brdoon Sold tN CHICAT~l. 
2l. NEW HEWOOS •3.GI 
24. II#JASI~ OPI~ 
2:1. 
<:t>. IHFIHITE BASIC <bcolt• ,..,.-\.,) r.-- IIJA('£1 <PI>IORITV REQI.6T 
I It), 

27. 
2e. ADUAI«:EE STATISTICS PACl. <Pad>o ~) 
29. SPACE. llfiTTLES 
38. 110HITOR 4 <ACS> . 
31. PIE <"'--•>· 
32. BLOCI'~ \P..-.onal Son ....... , . 
33. El.ECTRI C PAIHTIII<t.r.H <P..-&onal Soft...-.). 

Programs wsth • come with documentatiOn 



JPC Products Announces a New High Speed Cassette System 
"The Poor Man's Floppy" for the TR5-80* 

$90 Kit - $120.00 fully assembled. 
The TRS-OO· is a great small computer. But its cassette recording 

system can be very frustrating, part rcularty if you can't read an important cassette. JPC 
Products Company has developed an improved cassette system that uses your present 

cassette recorder but operates much faster with better reliability. The TC8 plugs into the expan-
sion connector on the back of the keyboard and saves and loads 5 times faster! Less than 

I' 
ONE BAD LOAD in a MILLION BYTES! With the VOLUME CONTROL ANYWHERE BETWEEN 1 AND 8. The 

J 
TC8 is available in an easy to assemble kit or fully assembled. JPC has an exclusive "can't fai l" kit guarantee. 

you have to pay Is the shipping. We guarantee it. The TC8 magic is partly done In sof1ware. So you have to 
load a small program m upper memory. It is usually out of the way there. We provide the sof1ware on a 

cassette that comes with the TC8. Just load rt in. Here's how you order. Send cJ 
If you build the TC8 and for any reason It doesn't work, we will make it work at NO COST. All 

JPC PRODUCTS Co $90.00 for the kit ($120.00 fully assembled) plus $3.50 postage and handling 
, to JPC Products Co., 12021 Parsano Court, Albuquerque, NM 87112 (N.M. 

Res. add 4% sales tax.) Credit card orders accepted by phone or mail. 
v-190 

• Trademark o l Tandy Corporal ron 

Phone: (505) 294·4623 12021 Palsano Ct. Albuquerque, N.M. 8711 2 

80 Mtcrocomputmg, October 1980 • 67 



Part Two of a Series 

The essence of variables. 

Into the 80's 

Ian Sinclair 
89 Alaandra Road 
Slblt Htdln1lulm 
Halsttad, E.ssu C09 JNP 
En1land 

I t doesn't take long for the novelty of printing 
your name on the video screen to wear off. 

There are more interestina ways of using the 
TRS-80, including the manipulation of variables. 

A variable is a code for somethina, which 
might be your name, your driver's license 
number, or any other piece of information you 
choose. The fact that you can chanae this code 
any time makes it variable, but once you've 
defined it, the computer will make use of this 
code any time you instruct it to. 

Strbla Variables 

Usina the methods you learned last time, type 
enter and run the proaram in Listina I . There arc 
a few new points to make here. First is the use of 
the dollar sign after the letter N. The letter is be
ina used as a variable, but the dollar sian makes it 
a panicular type of variable called a string vari
able. A string is simply a collection of the char
acters we would normally place between quotes 
for a PRINT command. 

In Listing I, NS (pronounced EN-STRING) is 
a string variable which we have declared as a code 
for the words, "THIS IS A STRING, 1,2,3, 
TESTING". Each time we ask NS, that's what 
we get. 

You may not realize it yet, but this is a mighty 
powerful instruction. It means, for example, that 
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you can print a phrase of up to 2-40 characters or 
so just by using the command PRINT NS. Even 
better, the Level II machine lets you use many 
string variables. 

You can use each letter of the alphabet, a letter 
and a number (A1S, 83$ and so on) or two letters 
(AZS, BDS), as long as the string sian is used to 
instruct the computer that this is a strina variable. 
If you leave out the strina sign, the computer will 
normally reject any attempt to equate the vari
able code letter to a strina of letters, because a let-

"These statements are 
called variable assignments 

and the equality sign 
doesn't mean equals 

when it's used this way, 
but rather 'takes 
the value of,, 

ter with no strina sian means that the variable is a 
number. 

The exception occurs at the very start of a pro
gram, when you have told the computer that all 
variables which start with a specified letter will be 
strina variables. This is done by usina the 
DEFSTR (define as string) command. A pro
gram starting with 10 DEFSTR A,K,T uses 
variables such as A, AM, AA, Kl, KZ, TZ, TT 
and so on without the string sian after them. 

Let's look a bit harder at this string thina. Can 

we really store a long string? Try Listina I apin, 
but this time make the first line read: 

10 NS • ""THIS IS A MUCH LONGER STit.tNO WHICH 
WIU. NEED MOit.E MEMORY SPACE THAN THE 
PREVIOUS ONE"" 

Don' t chanac the remainina lines, but type in 
the new line 10, ENTER it and RUN. 

TM Clear Coalaucl 

So, you aot an error messqe? Even if you 
typed everything correctly and didn't get the SN 
error messqe, you still get the words OS IN 10. 
OS means out of string space; was Sinclair 
wrong? Something else you have to learn about 
the TRS-80 is you have to let it know in advance 
how much memory it needs to reserve for strinp. 

Normally, when you first switch on, the 80 
reserves 50 units (bytes) of memory for strinas. 
Each character of a strina, and that includes 
spaces, remember, takes up one byte of memory, 
so you don't need to have very long strings to 
total over 50 characters. To reserve more space, 
use the CLEAR comma.nd at the start of a pro
gram. Try it by typing in the followina line at the 
bqiMing of the program: 

5 CLEAR 200 

Leave line 10 as it is; ENTER and RUN. This 
time there should be no OS error messaae, 
because we've reserved enouah string space for 
200 characters. Now this may seem confusina, 
because when you arc inventina a program you 
may not know just how much strina space you 
need. That's O.K., because you don' t have to 
enter the CLEAR instruction until your program 
is complete and ready to RUN, and by that time 
you should be able to tell how many characters 
arc going to be stored as strinp. If you foraet. it's 
no great hassle to type in a line S with a CLEAR 
instruction, followed by a number big enouah to 



store all your characters. Lines are numbered in 
tens in order to leave room for second thouahts 
like this. 

Why should we have to do this? Well, it's all 
tied up with the way the computer controls the 
memory space. We said in the first article of this 
series that it is possible to reserve space at the top 
of memory for machine-code proararns. 

This is not the only reserved space in the 
memory. The memory space just below the 
machine<odc space is reserved for stri!\15. If you 
haven't used a CLEAR (number) instruction, on
ly SO bytes of this memory are reserved. Use ITIOrt 

than SO bytes of strina, and you get the OS warn
ina. because you have run out of reserved space, 
and that pan of memory is in danaer of bcina 
used for somethina else. 

Why don't we just stan every proararn with 
CLEAR 2000, reservina plenty of space? Simple: 
It's wasteful. Reserve too much space in mem
ory, and it's like ropina off half a parkina lot
you're wastina space. Memory is valuable to the 
computer, so we don' t reserve any more than we 
need, especially when we're entmna a lona pro
ararn. 

The way computers use strinas (called strina 
handlina> is one of the points that sets apan the 
serious computer from the "just fun" machine. 
It's the bia, bia improvement of the Level II rna
chine over the Level I, for example. 

The little proaram that we've been runnina 
aives you a taste of this. In line 40, the PRINT 
command asks for a print (on the video screen) of 
the messqe we've coded as NS. but also for the 
messqe ";ALL WELL." Notice the positions of 
the quotes and the semicolons? The semicolon 
immediately after NS is a command, nieanina put 
in a space and keep printina on the same line. The 
semicolon inside the quotes is pan of the messqe 
and it aets printed. There's nothina to show, 
when you look at the whole messqe on the video 
screen, that one aroup of characters was stored as 
a strina and the other as a PRINT command in
side quotes. 

Here we should mention the matter of num
bers (more in Part S, incidentally). If a variable 
letter isn't specified as a strina by the dollar sian 
or the DEFSTR command, then it's a number. 
We'll find later on that we can define three types 
of numbers, but for the moment we won't look 
for complications. We can write a line, such as 20 
A • IS , and then throuahout the proaram we 
can use A instead of havina to type IS. If we want 
to chanae it, we use another statement, such as 
100 A c 16. These statements are called variable 
assianments, and the equality sian doesn't mean 
equals when it's used in this way, but rather 
"takes the value of." 

This is very important, as you'll see later, be
cause some statements look odd if you assume 
that = means "equals." Take a look at the short 
proararn in Listina 2. NS is a strina variable 
which we set to be "GREEN BOTTLES" in line 
10. The number variable A is set to 10 in line 20. 
When we aet to line 30, we aet ... well, try it for 
yourself! If we now add a new line: 

35A • A - I : GOTO.l0 

and RUN apin, we see some wild printouts 
which won't stop until we press !he BREAK key. 

What happened? We did say lhat = means 

"takes the value of." In line 20, A takes the value 
of 10, so in line 30 you aet: 

10 GREEN BOTTLES. HANGING ON THE WALL 

{You did aet the comma insitk the quotes, 
didn't you?) At the new line 3S, A takes the value 
of 10- I, which is 9. The colon marks a new in
struction on the same line. This saves us from 
havina to make a new line number. The next in
struction is GOTO 30-ao back and carry out the 
instruction in line 30 and ao on from there. This 
is the PRINT instruction all over apin, so you 
aet: 

9 GREEN BOTTLES. HANGING ON THE WALL 

The proararn then automatically steps to the 
next line, 3S qain. This time A starts at 9; the in
struction A = A - I aives A the new value of 8 
and so on. This is called a loop-the proaram 
simply goes from instruction 30 to 3S, then back 
to 30 apin, and you can't aet out of it except by 
press ina the BREAK key, by another program in
struction or by letting it run out of numbers. 

Tlw INPUT l..u.c:don 

We need to look now at a more immediate way 
of entmna information into the computer. So 
far, every strina and number we've used has been 
planned ahead and put into the proaram from the 
bc&innina. The only method we have of chanaina 
things is by re-typing the proaram lines (l'lltalk 
about editina them later). 

The instruction that saves us a lot of time is 
called INPUT, and an example of its usaae is in 
Listina 3. Type in the proaram. rernembcrina 
that the@ sian must follow directly after the T of 
PRINT, no spaces allowed, and the number of 
the PRINT@ position must be followed by a 
comma and then the first set of quotes. If you run 
the proaram, ri&ht away the screen clears, and the 
words: 

WHAT IS YOUR NAME 

appear. On the next line a question mark ap
pears, and the proaram stops, waitina. It 's 
wait ina for you to put in your name, or any other 

~ IWI rtC.2. 1 tlrtO II'S 
11 IS••TIIu 16 A STaltK; 1,2,3, TUT t iiC• 
21 Pltlrt • I 
ll Pltlrt 
41 PllliiiT 1 1 1•1 ALL WELL• 

Listing I . 

~ aDO riC 2 . 2 tlrt'O II'S 
11 ••·•cu:o IO'!"!'Lts• 
21 A•ll 
31 PRitn' Ar 11$1 • ,HAIICINC ON A WALL• 
41 DD 

Listing]. 

~ IWI F IC.2.) tor?O II'S 
II CU 
21 PJI:Urtt23,-wHA'f IS YOUJI: MAK!?• 
) I t•PUT •• I CLS 
41 PaiWT. l7 , 1SJ • -T11IS I S YOUI LIF£11 • 
~I DID 

Listing J. 

name. You can take your time about typina a 
name, because the computer waits until you hit 
ENTER. When you do hit ENTER, your name 
appears with that famous phrase after it. You can 
enter any name, or any aibbcrish at the INPUT 
step. It will accept numbers, or mixed names and 
numbers like CONVICT 99, or anythina else you 
put in. They will get printed just as if they had 
been placed between quotes in a PRINT com
mand. 

This is more useful, because it lets you write 
proarams that look a bit more friendly, for a 
stan. The TRS-80 aoes further with its input 
command than some others, in fact, and lets you 
use INPUT like a PRINT statement, so you can 
write a line such as: 

lO INPUT " WHAT IS YOUR NAME"; NS : Cl.S 

to replace line 20 and 30 in List ina 3. Do I hear an 
objection? It's true that when you use INPUT to 
print like tltis, you can' t place the printina where 
you want it, because you can't have INPUT TAB 
or INPUT@. Try this for line 20: 

lO PRINT022.;:1NPVT " WHAT IS YOUR NAME" ;NS:Cl.S 

Watch the sequence of delimiter markinas in 
this one-after the 22 we have comma, semicolon 
and then colon marks. Notice we don't use a 
question mark after NAME, but you'll see one 
when the program runs, because it forms part of 
the reply to the INPUT command. 

Suppose you try to use N instead of NS after 
INPUT? You can't do it, unless what you enter is 
simply a number. If you specify a strina variable, 
you can INPUT what you like. up to 2SS char
acters; but if you specify a number, then you 
must enter a number, no letters permitted. 

Usina INP UT statements to make a sort of 
conversation is illustrated in Listing 4. In line 20, 
your name is assianed to NS by the INPUT state
ment, and line 30 makes a friendly comment. 

At line 40, the INPUT asks for qe, and at line 
so for this year. The arand finale is in line 60, 
when the printout on the video screen aives the 
name and year of birth. How? Since it has the 
present year, represented by variable Y. and your 
aae. variable A, it only has to subtract A from Y 
to get your year of birth-unless you lied about 
your aae! Simple-but it looks like mqic to any
one who hasn't seen your TRS-80 in action be
fore . 

CLOAD and Frteltds 

C LOAD is one of the instructions we use many 
times on the TRS-80. It means Cassette Load, 
and it's the instruction that lets you use these pro
arams on cassette. 

The freedom that cassette loadina and savina 
aives you is immense. Without cassettes, each 
proaram you use is lost whenever you type a new 
program or switch off. By savina your proarams 
on cassette you can enter them at any time. 

In addition, cassettes give you a chance to run 
programs which miaht take many hours to enter 
from the keyboard, or wltich most of us could 
never devise even if we were locked in a padded 
cell for a year. 

O.K. let's ao over cassette loadina in detail. If 
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The Micromatic 80, a step 
ahead for your TBS-80TM 

and other microprocessors. 

The Mlcromatlc 80 Is a TIL based Interface unit designed to lnte 
grate the popular Radio Shack TRS-80 , and many other processors 
with parallel Centronics"' compatible output, to the IBM manufactured 
Selectric"' terminal. 
• used IBM selectric terminals are deaned and tunctlonallv checked before shiPPing. 
• 90 day warrantY on Interface only • Mall or phone orders accepted 
• No softWare reQuired • Certified Check, Money Order. 
• $79S plus S2S. for packing and handling. 
• TRS-80 to Centronics cable $29 00 

Write or call for J'ree Brochure (3171 299·8614 

Thcz Corporation 

5747 w. 85th Street e Indianapolis, Indiana 46278 
v425 

IF YOU LOVE THE LIMITLESS WORLDS OF IMAGINATION , 
... YOU' I. L GO CRAZY FOR OUR 

[UmPU1E~ GflmEs··~'{ 
: ..... 

HERE'S FOUR FROM PROGRAMMERS GUILD: 
I 

-~ , 

0 

STAR TREK- Exc iting solo real-time simulation of sp.ce 
combat in the 25th Century, u tilizing excellent graphics. 
On TAPE for TR~80 Ltvel II B•ic. 16K - $14.95 
DEATH DREADNOUGHT- Single scenario solo thrills- and ' 
chillsl Can you survive and escape the death ship, or will the , 
stalking evil claim 1morher victim? 
On TAPE fo r TRS-80 Ltvel II Baic:, 16K - $14.95 c 
LOST DUTCHMAN'S GOLD- Solo adventure in the desert 
mountains of the old west. Thar's gold in them hill s (and 
Indians tool) . 
On TAPE for TR~80 Ltvel II s.ic, 16K - $14.95 
On TAPE for Apple II APPLESOFT Bllic:, 16K · $14.95 

SPIDER MOUNTAIN ADVENTURE- Beware the Shelob 's 
lair • you seek treasure and glory in a world of magic. 
On TAPE for TR~80 Ltvel II S.ic, 16K - $14.95 

RIDER DOUBLE ADVENTURE No. 1-Two games on one 
d isk: LOST DUTCHMAN'S GOLD and SPIDER MOUNTAIN 
ADVENTURE . The hills are alive ... 
Available on DISK for TRS-80 Model I. 32K - $24.95 

~ 

OVER 35 TITLES AVAILABLE! ~ 
ASK ABOUT OUR 1B~DAY GUARANTEED·SALES POLICY 

DEALER & DISTRIBUTOR INFORMATION 
AVAILABLE ON REQUEST 
MAIL ORDERS WELCOME ! 

01956 Pass Road 
Gulfport, MS. 39531 

(601) 896-8600 
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you bought a complete TRS-80 outfit , you' ll 
have the CTR-80 recorder; a used TRS-80 might 
come with a CTR-41. I usc a rairly high-grade 
recorder which has a better-than-normal rre
quency response (which means it records and 
plays high notes better). This is advantageous. 
because the recording and replaying of data and 
programs use high notes, and you can' tload pro
perly unless these no tes are loud and clear. For 
example, ir the tone control or a cassette recorder 
is set to reduce high notes, it just won'tload pro
grams. 

Whatever cassette recorder you use must have 
a microphone input socket, automatic recording 
level adjustment, an earpiece output socket and a 
motor control. The motor control takes a small 
(2.Smm) jack plug, the smallest plug on the 
TRS-80 cable, which comes rrom the cassette 
outlet o n the TRS-80 keyboard. 

The signals out o r the cassette recorder come 
from the earpiece socket , a 3.Smm one, which is 
linked by pushing in the black plug at the end or 
the TRS-80 cassette cable. For loading cassettes, 
you don't need the microphone plug (the grey 
one), but it looks neater ir you put it in place, so 
in it goes to the microphone input or the record
er. Check them all again . 

1r you a rc not using the CTR-41 or CTR-80 
recorders, then whatever you use must have the 
same plug-in arrangements, particularly the 
motor control, because the recorder motor is 
controlled by the computer . 1r you bought only 
the TRS-80 keyboard and are using your own 
cassette recorder (or reel-to-reel recorder), then 
you will have 10 make or buy adaptor leads. 

If you arc using the CTR-80 rrom Radio 
Shack, then the recorder will run rast rorward or 
rast reverse even when the computer has stopped 
the moto r rrom running in the play or record/ 
play settings. 1r you arc usina the CTR-41 o r any 
o ther cassette recorder, you won't have this rath
er userul facility. For some program work, it 
won't matter, but ir you would like to go rrom 
one place on the tape to ano ther, then there arc 
various fiXes. A rew user-group mapzincs will 
show you how 10 cut tracks inside the recorder to 
do this. 

My own fiX is illustrated in Fig. I . It consists o r 
an adaptor box and a small switch which allows 
either normal or computer control or the record
er motor. With this addition, you can also usc 
manual control with the cassette recorder 
switched to play, which is useful for finding a 
short gap between the programs on the tape. 1r 
you start a playback in the wrong place on the 
lape, it won' t load correctly and the program 
won't run. 1r hardware doesn't interest you, the 
easy solution is 10 type: 

I lXXX> OUT ~S.4 : GOTO I IXXX> 

ENTER this and RUN, and the motor will stay 
switched on by the computer until you press 
BREAK. 

LoediiiJ lite Proaram 
So we' ve sorted out our recorder, everything's 

plugged in, and we're ready to go. Next, we need 
a BASIC program on a cassette. My TRS-80 
came with Radio Shack's blackjack program, 
and it 's likely that yours did too. Jr no t, then 
you'll need some so ftware. 
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Pop the cu.tte into the reconScr. with the 
propam you WilDt to loed. so that the label of the 
wanted propam is uppennoll. Rewind thr cape 
complctcly-tbe CTR-10 wiD make a -..it~~ 
noiK when the rewind is complete. 

Set the volume control of the reconScr to 
halfway betwem iu muimum and i&s minimum 
~. Make sure that the tone conuo1. if you 
haw one. is tet to a;iw maximum treble. 

Now we' re raldy. Type CLOAD on the 
TRS-10 keyboard, press play Oft the rcc:order and 
press ENTER on the keyboard. You should hear 
the motor of the reconScr start to hum. tr the 
motor staru when you press play there's a fault in 
the motor circuit somc•ba e. The motor-control 
jatk may noc be pluued fuUy ln. If the mocor 
doaa't swt at all, then perhaps there are no bel
terMs or the power tiDe isn' t pluaed iD. These are 
what we C8111wdware problems. 

Allothcr poaible haaa-up could be a software 
one. An you sure that you typed CLOAD? Key
bowlc:e, whidl may haw a;iwn you OCLOAD or 
CLLOAD won't be accepted by the computer, 
and it will snap beck with an SN error when you 
hit ENTER. 

By now, if all hasaonewell, theeasseueshould 
be nmnifta. Unleu you haw c:onnected tbe loud
apeaker of the cu.tte recorder 10 that you can 
U.cn to the tape as it playa, you ~·t know 
whm the acdoa ac:tuaDy starts, until you see 
thinp happeni"' iD the top rilbt-hand comer of 
the IDOIIitor. 

Two asterisb appear onor the propam staru 
loedina. one stf*Sy, the otbc:r f1aabina slowly. 
One asterisk f1asba at the rate of to.dina pro
aram lines, on for one Une, orr for thr next. If 
you're Joadlna a short prosram with short ~ 
1f11D lines, the rate of fluhiJia wiU be r.pid, and 
ll WOB't be Joac before a clict coma from illlide 
the keyboard uait, the casatte recorder motor 
saopa. and READY appears on the video screm. 

If all this Mppml, you haw adlie¥ed a suc
caaflll to.d nr. dale, and you qualify for the 
Fort Worth Paiboard Medal ol Honor. 

It's mudl1110re litdy, flnt time round, that 
thinp ~·t nm quite 10 smoothly. There are 
two atremea to the problem. One is that no 

asterisks appear at all. This could simply be due 
to a cape which swts only after a 1oa1 ader. 
which is why it is 10 useful to haw aloudspeaka 
tone; but if !heR is no tnce of thr asterisks after 
a minute, !heR is replay volume trouble. Despite 
whal tbe manual may say, this indicates thai the 
replay volume is dthrr much too low or much too 
tqh. If, Oft tbe OChrr band. you Jet two asterisks, 
but the riJht-hand one isn't f1ashina. then it's a 
dollar to a cmt tbat the replay volume is just alit
tie bit too hlah. 

c-tte Coatral 

If you have dther or t.bac problems, you' ll 
soon find thai you haw another one as wdl,the 
cassett~ recorder motor keeps bummina •-Y 
happily until it comes to the end of tbe cassette, 
or until you do somethin& about it. It anainty 

~·· stop 11 the end or the propam I*, 
bccaux the Slop instnlc:tion was neva Joeded in
to tbe computer. You c:an waste a lot of tiJne just 
waitina for a cassette to loed, so keep a careful 
eye on these asterisks. If they aren' t bllnkina pre> 
pedy, then press tbe RESET button at the back 
of the computer, rewind IM cassette, press 
CLEAR to remow thr old imtruc:tlons and 
asterisks and start apin with a different vollltM 
control senifll. 

Don't pw up if you overshoot and ao far too 
hiah or far too low. When I botqht my first 
TJtS.IO, I spent the better pan of an anernooa 

IIYilll to ac:tUeft a JOOd loed. SiDce ftndina tbe 
correct setliftp, it has oewr at any tiJne failed to 
loed a aood cassette. You don't need to use ex
pensiw c:hrome-dlollide tape material, just 
reasonably &ood quality audio tape, Uke Aafa or 
TDK. It's definitely an advantqe to use tape sold 
In abort leqthJ for computer work, but the ao 
lenath is ¥trY Uldlll wbco you're developiQa a 
PfOII'Im with teVerll veniora. 

You may fmd thai you baw a cape which sim-

ply ~·· loed under any conditions. The odds 
are that it'sacape ifttmded for a LewiiiMCbine. 
ODce apin, if you haw the sound wired on your 
easseue recorder, you c:an dledt this, because the 
Lew~ I tapes have a lower pitc:bed note and 
sound quite different. 

TO ' MIC' 

_ !.O_I!>!O!_~t!'!"'L____..,.t1_---------~--
------ -1.......____.......__~ _____,f---- -oo.oo ~ 

FROM 'EAit' 
SWITCH O"EN- COM .. UTIIt CONTROLS fllOTOit 
SWITCH CLOSlD - MANUAL CONTROL 

F/t. /. 

That's Interlude-the hottest new 
software program for personal 
computers. 

But it's more than just a game. 
It's an experience that wil tantalize 
you ... romanticize you .. .fantasize 
you .. . and often surprise you. 

Interlude begins with a unique 
computer interview of the partici
pants to determine their mood 
1llen it searches its memory to 
select the best Interlude for the 
occasior•. You may be referred to 
the instruction manual which de
scribes most of the 1061nterludes, 
oryourinstrudionsmayappear 
on your screen if you've chanced 
to hit upon one of the many sur
prise Interludes burled within the 
program. (When you discover 
secret Interlude #99, your love life 
may never be the same again!) 

lnterlude ... ifs fun ... it's fanciful ... 
it's fantastic. It's the computer game 
for adults. Are you ready for it? 

Interlude~-
The Ultimate Experience. 

••••••••••• 
unDtU.IDE Dept. K-9 I 008 \1/~k. Hous
IOn. TX 77042. Rush me my copv ollnltriude. 

rwn. 1'9 
Address 

D Apple n· 116KI 0 TRs-ao•• I Level fl. 
16KI 0 514.9' for c: .. wue O SJ7.9' for 
diskette. AM U-50 few .......... Tue. ,........ .... , ... .... 
0 My d!Kk (~bit to lrMI!ude) is enc:loted. 

Cherve my 0 MatCerc:herge 0 Visa 
Ac:countl'to _ ________ _ 

~~o.c~---------------
"'-'Cherge ISar*Codot. _____ _ 

~e------------CCherge ~mull tign.l 

awtGE coaOMM: Order ~~y ~~a~
lrn! 1-aoG-231-5768 Ext. 306 
(Tex: J -800-392·2348 Ext • .306) 
~lr.......,oi~ C~Iftc 
·~ .,......., ol RMioo 91«1<. • T~ Co 

AYMAIIU I'Oit IM.-.m&A11! D1!1.1YbY. 
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SOFTWE1Rf '"' ,,.,. TRS ·BO' 
......... f 

IA"'JO 'I.A'I'lll 1 0 • " ... ~ ............ .,., ...... .,,.,...,.... 
.,.,....., ...... ~., ........... ~.M.~Itlli 
IIIIIIIIYOiii-.A·~ ,_. ......... .--.-...CRT 
................. ePCifliOrd..•...-.•--.-ntt...., ......... 
.... ---. 11•.1! 

fOil .. OOl • 
'JM .. ~ .............. , ... CJIT-orll..,._IINt-*1 .. ... ,_.~ .. ,r .......... CihO ,..,...,......._ .... KnRM._ Tllw,... • • I Na T .. tw;at•••• N ..... .,. 
.,_~[ •••• •••..t"-lK •••• Nw ._ .. .,_lldt • 

P. Cl. BClX 15.35 
GClLHA. CA '3J[]I7 

COVER YOUR INVESTMENT 

-- .. --·· . -- . -= .. ::::: :: -· .. . .,.... .. . - .. 

·-· ·--..... , .... ..._ 

---- -· 
~-:=~ ;E 

--__ ... 

-fl'roleeeJol&ei-
R .. I lletate Sottwere 

For Apple or TitS-eO 

Property Management System 
132K. 1 01 .. s,._, 

.,_,_ ., .... ~-. Lllo-...... . .-.~ ..... •m•.....,- ·-~...., . ...._,_ . ..._, .. ..... _,.,_ ......... "" .. --c- ·~-- ,.,_ • boy .... l*t. Nil 
• ,... ......,. • 111 u•.,. flo 

Price 1225.00 
Reel Estate Analysis Modules: 

(C .. Mlte or Dlak) ,,_,.,._Aoolpil 
lila-be"""" 
Ji-""V,_ 
.,,_ ,._,~ 

5I .,. l-AMipil 

II "-'Y - AMIW&i& 
11~--<1;¥: ;:~:::::: 

Meally lom;.ny ,....m 

Ot,.. II ZMSII111N111ft A" . lltl-1 INc~ . CA ~ 
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SUPERIOR SOFTWARE PACKAGES 

FOR THE 
DISK BASED 

SMARTTERM •$79.95 
UNQUESTIONABLY THE BEST 
SMART TERMINAL PACKAGE 
FOR THE TRS·BO 
•True Break Key 
•Auto Repeat (Typomatic) keys 
•Programmable 'soft' keys 
•Forward/Reverse Scrolling 

Multipage Display 
•Transmit from Disk File, Screen 

or Buffer 
•Receive to Disk File, Buffer or printer 
•Multi Protocol Capability 

SPOOL-80 • $39.95 
A TRUE DISK·TO.PRINT DESPOOLER 
FOR THE TRS-80 
•Prin t Disk Files While Running 

Other Programs 
•Prints Compressed Basic Files 
• Includes RS·232 Driver for 

Seria l Printers 

CALL US FOR YOUR CUSTOM 
SOFTWARE REQUIREMENTS 

MICRON, INC. Model II 
10045 Waterford Drive Versions 
Ell icott C ity, MD 21043 Available 
(301) 461·2721 Soon 

•TRS-80 Is a Tradefnart( of Tandy Corp. 

CPT EXPANSION 
INTERFACE's 

FOR FROM 

T R S 8 o·~" C 0 M P U T E X 

FEATURES 
• PR OVEN LNW SY STEM EXPANS IO N BOAR D 

• RS 1l2 / 20m A SE R I Al I NilRFA Cl 

• MEMOR Y E X PAN S I 0 N 1 0 J 2K B Yll S 

• C US 10 M rl N I S H E 0 WO 00 C A B I N l T 

• REM OVE ABLE FRONT PAN EL AllOWS 

[ AS Y D ISK ORI VE AOD I TI O NS 
• B U I l I I N M U f f I N f AN A N 0 D I S K DR I V'[ 

P OWER SU PP L I ES 
• II Dl frtRLNT CONfiG URATI ONS 11 0 M 

$ 2& 9 KI T l o II J OO fot 2-D OU BU DRIVE 

J2K AS S E MB LE D SY S TEM 

.... 392 

(,il 0 M PUT EX {T U )U 2-4JS9 

\!:) 11110 Ht rt l ll' Cl Wob s ltt To 17 591 

Once you have found the correct setting fo r the 
Radio Shack blackjack tape, or whatever you usc 
for trials, try to find the limits of the volume con
trol sctlincs. It takes a lot of patience, but it 's 
wonh your while on the older models (later 
models are more tolerant of volume control set
tines). Load the cassette at different settings 
checking only for a few seconds that the asterisks 
are flashing correctly, then usc RESET to stop 
the tape and rewind. You should end up with two 
marks on the volume control, one at the lowest 
position at which a tape will load, one at the 
hi&}test. 

Set the volume control for normal operation 
midway between your marks. If you then find a 
tape doesn't load correctly at this midway set
ting, try it at each of the extreme settings. If it 
won't load on any of your marked range, reject 
it. One final check: Make sure it i5 a BASIC tape 
and not a machine cock (system) tape, which re
quires quite a different technique (coming up). 

When you have loaded your BASIC tape, type 
LIST and hit ENTER. The proaram will now list, 
unless it' s one which has been specifically coded 
to prevent copying. As the proaram lists, it will 
scroll up the screen fairly rapidly. 

You can stop the scrolling any time by hitting 
SHIFT and @at the same time, so I usually keep 
one finaer on the shift key and another on the@ 
key to stop and start the scrolling. Any other key 
can be pressed to restan scrolling. 

I didn' t say what scrolling means? When 
you' ve seen it, you' ll know-it's the way the 
listed lines appear at the bottom of the screen, 
seeming to push previously listed lines off the top 
of the screen. 

What you should be looking for in the listed 
program is corrupt ion-gibberish lines, 
sometimes with no numbers or numbers out of 
order. Trouble is, until you get to know a bit 
more about programming, you don' t really know 
a strange line from a perfectly good one! The real 
test, of course, is to run the program. If it 
operates perfectly, then there is nothing wrong 
with your cassette recorder volume control set
ting, and you can look forward to a long, active 
computina life. 

Just keep your head clean. I mean, of course, 
the record/ play head of the cassette recorder. Get 
a pack of cleaning nuid (isopropyl alcohol) and 
cleaning pads and use them as per the instructions 
every three months o r so, depcndina o n how 
much tape you usc. Don' t be too generous with 
the nuid , as it can sometimes swell the plastic 
bearincs inside cassette recorder motor). 

LoacH .. System Tapes 

While we' re on the subject of this cassette 
loading caper, we might as well look at how 
machine code tapes are loaded. A machine code, 
or system tape usually comes with a bit more in· 
formation than a BASIC program tape. 

For one thin&, you' ll need an answer to the 
MEMORY SIZE question which appears when 
you switch on. This is a number, such as 32(X)(), 
that reserves some memory. The system tape, or 
.he instruction sheet which comes with it, should 
have the correct number printed on it . If the pro
gram is one which doesn 't need reserved 
memory, or which reserves its own, the instruc
tions will say so. 

Hit ENTER and the usua l Radio Shack 



messqe comes up, with READY. Next, type 
SYSTEM, and hit ENTER apin. This time, 
you'll aet an asterisk and a query at the left-hand 
side of the video display. That's 80 lanauaae for, 
"What's the code name for the tape?" 

The code name will have up to six letters and 
must be typed. For example, the Radio Shack fix 
tape for keybounce lw the code name KBFIX. 
When you've typed the name, prepare the 
cassette recorder to replay, press the play key and 
rut ENTER. The cassette recorder motor will 
start, and, if all is well, you should see the usual 
asterisks to indicate that you are loadina your 
first machine code proaram. The rate of flashing 
is usually a lot slower than it is for a BASIC pro
gram, so don't worry if the load stops after only a 
few slow flashes. 

Now what tan 10 wrong? Well for one thing, 
the code name which you typed may not be the 
code for the fll'St prosram on the tape. If it isn' t, 
the left-hand asterisk will be replaced by a letter. 
If that letter is C, then you have trouble, and 
you'll have to try apin with a different volume 
settina. Hit the RESET switch to stop the action, 
rewind the tape, clear the screen and start apin 
by typina SYSTEM. You don' t have to switch off 
and answer the MEMORY SIZE question apin. 

Next question: Havina loaded it, how do you 
run it? When the tape has finished loading, the 
recorder motor cuts out, the asterisk stops 
flashina, and another asterisk and query appear 
under the fust one on .the left-hand side o f the 
monitor. Type a slash (/) and then the entry 
number of the machine code proaram. 

Machine code proarams are not so simple as 
BASIC proarams in this respect: You have to in
struct the computer where to start workina. The 
entry number should, once apin, be noted either 
on the cassette or on the instruction leaflet. It 
may be the same as the number you used to 
answer the MEMORY SIZE question. When 
you've typed the slash and the number, hit 
ENTER and your machine code proaram will 
run . 

Suppose you quit using one machine code pro
~ and want to start using another ooe which 
needs more memory roped o ff? You don't have 
to switch off to do this. Just type SYSTEM, hit 
ENTER and when the asterisk and query appear, 
type slash and 0 and hit ENTER apin. The 
MEMORY SIZE question will appear apin. 
You'll lose any BASIC proarams you had in 
store, thouah, so if you have mixed BASIC and 
machine code, make sure that you have the 
BASIC proaram on tape. 

A few machine-code proarams are " sdf
loc:atina." Once you have loaded them in by typ
ina their code names and entering, the second 
step is just to type the slash and hit ENTER. 
Whatever type of machine-code proaram you 
may be usina, don't foraet the slash. Otherwise, 
you' ll find that when you rut ENTER, the 
cassette motor starts runnina apin, IIYina to 
enter another prosram, and you' ll have to 
recover control by using the RESET button. 
You' ll probably lose the proaram which was 
loaded, but you tan start apin. 

Recontlaa~ 
We've left until the end the matter of recording 

BASIC proarams of your own. You'll want to 
record your own proararns, of course, to remind 

l'RS-10* TRS-10• TRs.ao. TRS-10 
Model I system owners 

SYSTEM TOO SMALl? 
Wt o a~• orodr-iM on Modrt II 

Wt aho buy ut<d 'Y"..,.. Olllfishl 
Call or wrM< for quooauon 

USED TRS-80 SYSTEMS 
w. !idl ....., ~<)'bowel>. np ...... 

d11k ctn"·e. rtc. 
Call or '*fit< for quoon 

NEW HARDWARE IN STOCK 
16K Lnd II S'Nt •• 

Radio SUe~ elM drivn s.wt.• 
16K Mftnory-Uft1i..,. .,--y .... 

Centronin 731}. 1 1741 .• 
lOS 440 Paprr r - ,...,,. 

SOfTWARE 
Tlger-C ral TRS-80 to IDS 

l>tlper ll lll!"r graph Ia driver . 

Utili.., ohe lf'lphla ~ap41bllll y on )'OUr llper-l'<><llullon 

49S by S7S. $149.95 

PENCILFIX 
Sa'•e )·our warranty. UK PMci1fi~ 10 l"'otd custom con
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yourself how good you arc:. You'll also want to 
make back-up copies of software you've: bought , 
just in case: anything should happen . 

How do you record a program? The first step 
is to prepare: a blank cassette:. Don' t think you 
can re-record an old tape in the same ch«rful 
way you may be u.sc:d to with audiocassettes. You 
might gc:t away with it , but odds are you won't, 
and your recording will be corrupted. If you want 
to re-reco rd a tape, wipe it complett'ly with a bulk 
eraser. If the program you want to record has 
taken you a long time: to run correctly, you won' t 
want to trust it to anything but a length of good 
quality fresh tape. 

R«l the cassette: back to the: start a nd take a 
look at it. If there's a leader, a piece: of clear or 
colored plastic tape at the beginning, advance the 
tape a bit until the grey magnetic coating is visi
ble. I usually run each tape for a count of fi ve on 
the tape-footage counter. Don'ttouch the tape; it 
will leave a greasy mark which can cause loading 
problems later. Place: the: tape in the: machine: 
again, note the counter setting and press the: 
record and play keys. A few cassette recorders 
use one: single record key, but most use the: safer 
system of needing two keys for recordin11. 

The: volume control settin11 doesn ' I matter, 
because recording volume is automatically con
trolled, unlike replay. Now type CSAVE and a 
quote mark , then a letter and ano ther quote. If 
you choose" A" as the: letter. this will appear on 
the screen as CSA VE "A". 

If you don't use the code lctter, the computer 
will reject your attempt to record. but only after 
it has already recorded a signal on some of the 
tape, which you won' t be able tO use again , unless 
you can erase it thoroughly. 

When you're satisfied that all is wdl, hit 
ENTER. and the proaram should start to record . 
There arc no nashing asterisks to remind you this 
time. just the quiet hum of the motor of the 
cassette recorder until it clicks off at the end of 
the recording. The click, incidentally, comes 
from the relay inside the TRS-80. At the end of 
the CSA VE, READY appears on the scr«n. 

At this point, don' t start shouting eureka a nd 
runnin11 around . You don' t know yet that you 
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ha,·e a 11ood recording. Rewind the tape, type 
CLOAD?" A" (or whatever letter you used) and 
press play on the recorder. Then check again that 
the query mark has been typed after C LOAD; hit 
ENTER and wait. The program will play back. 
with the u ual nashing asterisks. but this time the 
replayed program is being compared. byte by 
byte. with the program which is still in the 
memory of the computer. 

If they a ren't identical, the: mesaae " BAD" 
will be displayed. You have then to sort out 
whether the tape copy is faulty , or you need a d if
ferent volume control setting for this program. 
O nly when you've CSAVEd and C LOADc:d with 
no error messages can you be sure that you have a 
good copy o f your program. Cautious people 
always make two recordinas. checking one: with 
C LOAD? People like me who shed blood, sweat 
and tears to create a program always make three 
copies. 

Be: very careful that when you use the: 
CLOAD? command, you don' t leave out the 
query mark. If you do, the: program on tape will 
load, replacing the: program that wa~ in the com· 
puter. If the recording was good, this won't mat
ll.'r, but if the: recording was bad, you have lost 
the good original and have a bad copy, and that 
just isn ' t fair trading. 

Tile CSA VF: lnstrvctl011 

Very little ever S«ms to go wrong with a 
CSAVE instruction, but there are a few points 
you will need to remember. One: is that the com· 
puler can only control the motor of the: cassette 
recorder; it has no control over the: rest of the 
recorder. 

If. for example, you use CSAVE but forget to 
press the: record and play keys of the recorder. or 
press only one of them. then the computer will 
push out the recording just the: same:, with no 
warnings and no recording made. It might be 
useful to arrange it so that you got a n error 
message, but this would need more connections 
between the computer and the recorder and 
would make the recorder a non-standard item. 

You should always usc: CLOAD? after a 
CSA VE, so you can cheek that you really did 

L1«h t 3u ol no"" App11cot1ons 

Thooe po puler, pr o r ooo1onolly develo ped 

applications a ro l ow-pr1cod. Guaranteed 

perroruncet Detailed booklet incl uded, 

BUDGET & I NVESTKENT 117 .95 

RUDGET & CHECK I NG St4.95 

H<w.E INFO RETRI EVAL 111 . 95 

KA TH (ape 5 and up) s 7 . 95 

STOCK POR'I'rOLI O 118.9 5 

AU'!'OMOEI!...£ 112.95 

MA S'!'!:RM!I:D «*"• 110 . 9 5 

~or;n: CARLO p a t • 7.95 
and o thers rrom s 4.95 

54!nd order or SI.OO ror descr1pt1ve 
c a t .e l o s-ue l free with o r der ) t o : ..,...116 

HI:W.Y SO,.TWAIIt[ DIEVI:LO,MlNT CO 
'" OAW\.I IM AVE TOIItO tr"fTO CANADA M.N 1JI 

rt:\·ord that program . A much worse fault is to 
type CLOAD and run with the record and p lay 
keys down. This way you load no program. and 
you wipe out anything which was on the tape! 

When you CSAVE a program, you have: to use 
a l.:11er o r a co uple o f letters of let 
ter/ number-it ' s like choosing a name for a 
variable. If you don't. a' wt··,c ~aid. the CSAV E 
will not run , an SN erro r "ill be dbplayt'd, and 
the taiX' will be corrupted. 

The: label is called a filename, and it 's impor
tant to the recording. It 's used when you 
C LOAD the program, and it 's particularly useful 
when you have several short programs packed 
together o n a piece of tape. Suppose you have 
thr« programs on the start o f a C l 5 cassen e. a nd 
they have been labelled "A", " 8" and " C" at 
the time they were CSA VEd . 

Wh.: n yo u C LOAD. yo u can type 
C LOAD?" B" and hit ENTER, and start run· 
ning the cassc:lte from the start . When the first 
program starts to replay, the left-hand asteri~k 
will be replaced by the letter A to show you that 
this is the filename (the first le11er if there's more 
than one) of the: program which is being read. 
The other asterisk will nash no rmally. When the 
program which you ha\C rt,oquested comt'S on 
line, it will load in the usual way, with one steady 
asterisk and one nashing o ne, then the recorder 
will switch off. 

Normally, when I kt-ep several programs on 
one: cassc:ue. I leave plenty o f space between a nd 
usc the tape counter to find each one, but I find 
this "label-search" very useful fo r my backup 
cassette, which is a C60 with all my most valuable 
programs sto red t ightly together. Since I use this 
only when a valuable program has b«n wipt:d o r 
corrupted (and I'm rest ing the oth~r backup 
cassette), it doesn't matter if it takes twent y 
minutes to find the program. 

One last point - always ~tart a replay either at 
the start of a casseu .: or at a point where you 
know there's no program recorded . If you start 
running where there's a program recorded, the 
load will be faulty, and the computer can lose 
contro l o f the: moto r. You'll end up having to usc 
the RESET buuon and rewinding the tape. • 

ForCanad!~ 
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5IJ page cetalog. 

All drives are brand new and Include chassis and power supply. 



TUTORIAL 

Let's look at the management 
instructions involved and how to use them effectively. 

Pulling Strings Together 

John D. Adams 
I J 116 Tripoli Ave. 
Sylmar, CA 91342 

M y first article o n strings outlined their 
concept. The following examines string 

management instructions. 
The TRS-80 handles string and non-string 

data in different ways. These two types of data 
are not interchangea ble on Level 1 systems. 

Level 11. however, gives us a way to get 
around the problem with two inst ructions: 
VAL(nS) and STRS(n) . 

V AL(n$) and STRS(n) 

These two instructions pt'rmit us to use data 
stored as strings in non-string Opt'ration and 
vice versa. The instructions are quite easy to 
understand . Let us assume that we have 
" 12345" sto red in location AS and "54321" 
stored in location BS, and that during the ex
ecution of a program we need the sum of the 
two numbers. Enter and RUN the following: 

10 READ AS.BS 
lO DATA 1234S,S·H21 
.10 PRINT AS • BS 

Note what line 30 produces. Since the 
numbers are in memory as symbols rather than 
values, the computer did not return their sum, 
but their concatenation . Is there a way to get a 
sum from these numbers? Change line 30 to 
read: 

)() PIUNl VAUASI• VALIBSI 
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This produces the needed sum. The VAL 
statement has instructed the computer to use 
the values of the strings. By including the line 
C = VAL(AS):D = VAL(BS) , we store the 
numbers in memory as values C and D and as 
strings in AS and BS. 

STRS(n) accomplishes the reverse. Should 
there be a number in memory as a value and it is 
needed for usc as a string or as part of a string, 
this instruction converts it . Numbers can be 
convened either way, that is, from symbol to 
value or from value to symbol, but we cannot 
do the same thing with letters. RUN the follow
ing lines : 

10 AS • " 1\BC" · RS • " AOC12l" .C1 • " 12lABC" 

lO PRINT VAUASI 
.10 PRINl VALIBSI 
<10 PRINT VAI.IC'11 

The first two lines of the printout return 
zeros. since they start with leuers. Line 40, 
however, prints the numerical ponion of the 
string. Letters' do not have value, so they arc 
ignored by the instruction . (Letters do have 
ASCII code numbers, but they are fo r iden
tification only and have nothing to do with 
numerical value.) This feature distinguishes 
between strings staning with numbers and 
those staning with letters, as in the following 
lines: 

10 INPLrr" I:NTER A Y ITRING, EITH ER NUMBERS 

O R U :ITERS",AS.B • VAUASI 
lO IF B · O THEN JO El.St I' RINT B:OOTO 10 
.10 PRINT" STRI G STARTS WITH 

LETTER . CANNOT RETURN VAl UE" :GOTO 10 

STRS(n) works the opposite way. Try these 
lines: 

10 A • 1910:B • I'II!O:AS • "10TALS FOR":BS • .. TO" 
lO C.1 • AS • STIISIAI • liS • STRS(U) 

.10 PRINT C1 

The numbers 1970 and 1980 are stored as 
values, but line 20 allows them to be in
corporated into CS, using the STRS instruc
tion. 

The LEN(nS) instruction counts the number 
of characters in a specified string, including 
spaces, punctuation marks, symbols, etc. It 
counts leading o r trailing spaces only if they a re 
included as pan of the string. We have to watch 
out for this when numbers have been convened 
to string data by the STRS instruction . These 
lines illustrate the problem: 

10 A • I234S:US • " lll4S" 
lO AS • STRS(AI 
.10 PRINT Lt~ASI 

<10 PRINT lENtBSI 

Why do we get a different count for the two 
strings? Remember that when the TRS-80 
prints a number , it always leaves one leading 
space for the ign , whether it is needed or not. 
This space explains the greater count, as it was 
transferred to the string. We will put this in
struction to usc a fter we have looked at the 
three statements which follow. 

LEIT$(n$,n), RIGHT$(n$,n), MIDS(nS,n,n) 

These funct ions can be used to "excerpt" a 
string. Using them, we can pick up any ponion 
of an e"isting string to usc elsewhere . Each of 
them has information, called the " argument ," 
enclosed in parentheses. In the LEffi instruc
tion, the first term of the argument states the 
name of the string we want to e"cerpt , fo llowed 
by a comma. The second term indicates the 
number of characters we want picked up, start-



ina with the leftmost character. An example 
follows: 

10 AS • " 12345" 
20 PRINT LEFT1(AS, I) 
lO PRINT LEFT1(AS,2) 
.0 PRINT LEFT1(AS,ll 
50 PRINT LEFT1(AS,4) 
60 PRINT LEFT1(AS,5) 

The printout illustrates what LEFTS does. 
RIGHTS does the same thins. but starts count
ina backwards from the riahtmost character. 
Add the followinalines: 

70 PR.INT RIGHTS(AS,I) 
80 PRINT RIG HTS(AS,2) 

90 PRJ NT RIG HTS(AS.l) 
100 PRINT RIG HTS(AS,4) 
110 PRINT RIG HTS(AS,5) 

The printout shows that we can usc these two 
statements to "pick orr· any desired number 
of characters from either the beainnina or the 
end of a strina. In both of the instructions, the 
second term of the araument (number of char
acters) may be a number or a variable. If, for 
example, the number four is stored in memory 
location X the statement LEFTS(BS,X) will ex
cerpt the first four characters of the string in 
location BS. Should the second term of the 
araumcnt be larger than the number of 
characters in the string, the entire strina will be 
returned . 

The third statement, MIDS(nS,n,n), excerpts 
portions from the middle of an existing string. 
There are three terms in this araument. The 
first indicates the strina to be used, the second 
represents the position at which the lift is to 
start, and the third indicates the number of 
characters to be lifted from that startina point. 

MIDS(A$,12,7) returns seven characters 
from strina AS, starting at position 12. The sec
ond and third terms may be variables such as 
MIDS(LS,X, Y) in which numbers stored in X 
and Y determine the starting point and the 
number of characters to be returned. A simple 
routine is aiven in Listing I to illustrate the usc 
of these three instructions. It also uses the 
LEN(nS) instruction. 

Line 10 clears the screen, defines variables 
and deposits a comma in string location A. 
Lines 20-40 request your name and, using con
catenation, build the string in location B 
(shown in line 4S). 

The number of characters in the strina is now 
counted by the LEN(B$), and that number is 
stored in location X. Lines SO and 60 set up a 
FOR-NEXT loop which, using the MID$ in
struction, examines each character in the strina 
starting at position one, character one, and 
continues until it finds the period after the 
middle initial. 

At this point, execution proceeds to line 70. 
Here the RIGHTS instruction stores the last 
name in E I and then line 80 uses the LEFTS in-

struction to store the fi rst name and middle ini
tial in E2. Line 90 prints out the results. These 
statements allow almost unlimited flexibility in 
the construction and usc of strinas. Experiment 
with them a little. 

The FRE(n$) instruction may be used either 
in the command or the execute mode and re
turns the amount of string storage space avail
able at that point . It requires an argument in 
parentheses, but the araurnent is what is called 
a " dummy" araument. To get an idea of how 
this works, load and run the routine in Listina 
I . After the printout , type FRE(A), hit 
ENTER, and the computer will return the num
ber of string space bytes left after entcrina your 
name. 

The argument A is a dummy; you get the 
same return if you enter 8, Cor any other strina 
variable name, even if it is not in usc in the pro
gram. Try using different variables. If you usc a 
non-string variable in the argument, the com
puter returns the number of bytes left in RAM. 
Enter FRE(X) as an example. 

This instruction is very useful in building 
programs where there are a lot of strings, and 
you want to keep track of how much space is 
left . This routine is an example: 

10 CLS:CLEAR IOO:DEFSTR A,B 

20FORI • I T0 20 
)() INPIJT"ENTER NAME":A(I) 

.0 PRINT" YOU NOW 
HA VE";FRE(A);" BYTES 

OF STltiNG SPACE LEFT' 

50 NEXT 

STRINGS (n,dlaracter) 

Useful in graphics applications, we can in
stantly create strinas of up to 2SS repeated 
characters with this statement . Any letter, digit 
or symbol on the keyboard may be used, al
thou&h the ASCII code numbers must be used 
for the quote mark, comma and colon. The 
first term of the araument sets the number of 
characters wanted in the string, and the second 
term indicates the character itself, or the string 
location in which that character is stored. 
eTo print a specific character, usc the form 
PRINT STRINGS(SO, "•"). Here the desired 
character must be enclosed in quotation marks. 
• To print a character stored in a strinaloca
tion, usc the form PRINT STRJNGS(SO,AS). 
The variable location name (AS) is not enclosed 
in quotes. That character must, of course, have 
been previously stored in AS. 
• To print a character using its ASCII code 
number, usc the form PRINT STRINGS 
(SO,S8). As S8 is the ASCII number for the col
on, this command will print a strina of SO col
ons. The ASCII code number is not enclosed in 
quotes. Using these codes, any character may 
be printed, including the graphics patterns 
which arc ASCII numbers 129through 191 . All 
of the code numbers arc listed on pases C/ 1 
and C/ 2 of your user's manual. 

One of the advantages of usina this instruc-

tion is its speed of operation and printout. To 
sec the difference, enter and RUN the following 
lines: 

10 CLEAR 500:1NPUT"ENTER CHARACTER 
TO BE USED";AS:CLS 

20FOR X • OTO 
254:PRINTTAII(X)AS;:NEXT 

)()PRINT" " :PRINT 

.0 PRINT STRINGS(255.AS):GOTO 10 

For formatting output, strings may be 
prepared to make borders, single lines for 
column totals using the minus sign, double lines 
for columns using the equal to sign, etc., and 
then quickly called as subroatines. 

ASC(.S) aad CHRS(n) 

In the first part of this article, string com
parisons were discussed. At that time, we took 
a brief look at the ASCII codes. Level II offers 
two instructions which allow us to operate with 
these code numbers, if necessary. The ASC(nS) 
statement aives you the ASCII code number of 
the first character of the strin& that you have 
specified as the argument. As with other in
structions in this group, the argument is en
closed in parentheses. If you want to have the 
ASC II code of a character returned , and you 
enter the character manually from the key
board, it must be in quotes. Entering PRINT 
ASC("A") returns 6S , which is the code num
ber for A. When the character is stored in a 
string location, the quotes arc not used. An ex
ample would be: 

10 AS • "5" 
20 PRINT ASQAS) 

Runnins these two lines returns the number 
S3 which is the code for the diait S. All code 
numbers are returned in decimal notation. 
CHRS(n) performs the reverse operaJion. In 
this case, the argument is the ASCII code, and 
the character itself is returned. Entering the 
command PRINT CHR$(91) causes an up ar
row to be printed on the video monitor. This is 
a powerful function, as it permits us to print 
characters not normally accessible from the 
keyboard. 

We know that we cannot usc quotation 
marks inside a statement to be printed, because 
the computer interprets the second mark as the 
end of the line to be printed. Such signs are 
called delimiters. If the usc of quotes is 
necessary in a printed statement, it may be ac
cessed by using the CHRS statement. Type the 
following command. 

PIUNT" THIS WILL ALLOW ";CH!Uj34);' 'QUOTE 

MARKS";CH!Uj34);" TO BE USED" 

No spaces are included with this command, 
and they must be provided as in the above after 
the word "allow" and before the word "to". 
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Since the down arrow is used for line feed, 
the left arrow for backspace and the right arrow 
for tabbing, we cannot print them in the nor
mal manner. Using their codes, however, which 
are 92, 93 and 94, respectively, we may print 
them by using a line such as: 

PRINT C HRS(92);CHRS(9l);CHRS(94) 

All of the graphics characters may be printed 
using their ASC II codes. Be careful when using 
these codes, as numbers 0 through 3 1 are 
assigned to various control operations. RUN 
the following lines. 

10 PRINT""FIRST LI NE"" 

20 PRINT CHRS(I l J 
lO PRINT'' LINE 20 HAS CAUSED A LINE 

FEED TO BE EXECUTED" 

These codes are quite usefu l, especially when 
working with printers. 

IN KEY$ 

The last of the instructions we will look at is 
INKEYS. As the TRS-80 does not come with 

THE WAIT 
IS OVER 

Now for the first time. Cpaids , is 
making available its Federal1040 
Tax package for the TRS-80 
Modell I. 
Featuring-! % and 3% medical limitation 
incorporated . auto checks for FICA over 
withholding, auto earned income credit , 
auto dividend exclusions. types tax 
preparer's Fed. 10 and SSN: proformas all 
forms lor subsequent years. 

Schedules - A. B. C. D. E. F. G. R/ RP. 
SE. TC. ES 

Forms - 2106. 21 19. 22 10. 2441 . 3468, 
3903, 4625. 4972. 4726. 4797. 5695, 
6521 

Requires 64 K with dual disks using 
CP/ M. 

CALL TOLL FREE 
800-321-2430 

1840 FrankHn Ave .• Kent, Ohio 44240 
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joystick-type input devices, this instruction is 
very useful with real time games, allowing the 
operator to enter information while the pro
gram is running without using the ENTER key. 

INKEYS causes the computer to scan the 
keyboard many times per second to see if any 
information has been entered . If data is found, 
program execution continues; if not, the search 
continues. When a character is entered, it is 
scooped up and stored in a string location, and 
the scanning procedure continues. The follow
ing lines illustrate this function: 

10 CLEAR 200:DEFSTR A.B 

20 CLS:PRINT"ENTER A M ESSAGE. WHEN 
FINISHED ENTER A SLASH BAR" 

lOA • INKEYS:IF A • ""THEN lO 
40 IF A ~ " / " THEN 80 
~ CLS:PRINT A 

60B • B+A 
70GOTO lO 
80 CLS:PRINT ll 

Line 10 clears string space and defines A a nd 
B as string variables. Line 20 requests a message 
and defines the slash bar as the " ending" 
character. Line 30 sets up the INKEYS scan . It 

TRS-80 

4K Levell ust '499. 

ONLY $449.00 
16K level II ustsa4900 

ONLY $759.00 
Also BUOW LIST PIIIIS on d1sk dnves. pnnters. 
software. pel'lpherals 

S8DEl'S ElECTRONICS 
At 94 & Vail St. Blairstown. N.J. 07825 
~185 (201) 362-6191 

lladlelllaekoEALER 

is a closed loop which continues cycling until 
something is entered from the keyboard. The 
empty quote marks ("") in line 30 are used to 
designate a null st ring, or one which has no 
characters in it. 

When a key is pressed, line 30 also deposits 
that character in string location A, and pro
gram execution continues. Line 40 tests for the 
ending character, and if the test fails, line 50 
prints the character entered at position 0 on the 
monitor screen. Lines 60 and 70 then build the 
string using concatenation. 

Execution now returns to line 30 for further 
entry . .When a slash bar is entered, it is detected 
by line 40, which causes a branch to line 80 for 
printout and termination . As mentioned. this 
function bears much investigation to fully 
realize its potential. 

Chapter S of the Level II manual starts with 
the words, "Without string handling capabili
ties, a computer is just a super-powered 
calculator." Though this is an exaggeration, 
using strings makes possible operations which 
simply cannot be done on a programmable cal
culator. And the further we dig into these in
structions, the more obvious this becomes. • 

Micro computers 
and 

Clull Enalnaarlna 
The machine can do it - but you need 
the application package to make it work 
for you. 

We have brought together the most pow
erfu l civi l engineering tools available, USA
COGO (Civil Engineering Coordinate Ge
ometry), USA-EARTH (Earthwork Oe
sign Quantities), and USA-STRESS (Struc
tural Engineering System Solver) . Each 
system provides a complete data entry end 
change system in addition to t he powerful 
problem a nalyzer tied together through a 
common menu driver . 

It 's available to you now on your choice 
of CP/M or TRSDOS in source code 
BASIC or FORTRAN . For additional in
formation, call us at (314) 878-1277, 
or write : 

.J/t,u:,~ . .,.Mt/t. Cfrj1,., U' 

• r lp fi liru lil"J IIJ , • ~~~r. ,... 301 

13001 Cannes Drive 
St . Louis, Missouri 63141 



I 
SAMS CIRCUIT DESIGN SOFTWARE. 

37 TECHNICAL PROGRAMS TO LET YOU SPEND LESS TIME ON ROUTINE CALCULATIONS, STATISTICS, 
AND ANALYSES ... MORE TIME ON CREATM DESIGN AND ENGINEERING. 

Soms-the leader in tecttnical publishing-now offers the most ad
vonced engineering software systems awilable. These tested, 
documented. debugged programs can be used as stand-alone pro
grams or as subroutines for more complex programs. 

• FASTER INFORMATION- Solw simuHaneous equations with real 
and complex coefficients and polynomial roots. Quickly determine the 
effects of on infinitely wriable set of design parameters. Plot graphs 
tor various functions while wrying scales to fit data. 

• FUUY DOCUMENTED- Easy-to-read and follow instructions. 
-DESIGNED FOR POPULAR MICROCOMPUTERS-Designed for use 
on TRS-80" systems having Level II BASIC and at least 16K RAM; 
many of the routines can be adapted to run on other popular com
puters. Programs will be available soon for Apple and Ohio Scientific. 

• EJSY TO RUN- 7 cassettes include 37 debugged programs. 

- PROGRAMMED. TESTED, AND DEBUGGED BY HOWARD M. 
BERUN- Howard M. Berlin - on author in Tile Blocksburg Series-is 
on electrical engineer with the Chemical Systems Laboratory at Aber
deen Proving Ground. Maryland. and has been adjunct instructor in 
the Department of Electrical Engineering ott he University of Delaware. 

D PLOTTING GRAPHS FOR VIDEO DISPLAY (5 PrOQfomS) 
Hislograms CarleSJan Plots Semi·logonlhmic PIOis log-Log Plots Polar Plots #26006. 
$16.95 

D PLOTTING GRAPHS FOR LINE PRINTER (3 Programs) 
Cartesian Plots Sem1· logor1thm1C Plots Polar Plots #26000. S 16 95 

D ACTIVE FILTER DESIGN (6 Programs) 
Low apa H~gn-Poss (Bessel, Bunlfwortn. I . 2. and 3·dB CfllbySilev) Slate·ll:mable Filler 
Bandpass F1ners Wttn Q's less IliOn 10 and 50 Sloggered· Tuned Bulttrwortn Bandpass Filters (2. 
3. or 5 stales) Notch F1lter #26001 $21 95 

D DESCRIPTIVE SWISTICS • REGRESSION ANALYSIS (3 Programs) 
Oescnplive SIOiiSiics (mean. standard '*tiOIK>n. V01'1ance. kurtOSIS, z-scores) Cutv1hneor Regres
SIOn (linear. 1nverse. pOiynamtOOI, exponenhal. logarithmiC) MulhvoroaDie L1near RegressiOn 
, 26002 $21 95 

D ElECTRONICS I (5 Programs) 
z-r Diode lobllogt Regulolor Des1gn 555 Timer Oesogn (monostable and QSiable CirCUli$} 
Trons1Sior Bios Parameters Smgle-Stoge Trans1stor Amphl1er OeSJon HeOI Sink Selechon and 
oes1on •26003 Sl695 

D ELECTRONICS II (7 Pr()Qfoms) 
4-Quodranl Atctongent Funct1on Rtctongutor/POior ConverSion ond Complex NumDer Motn· 
ernotiCS M1nomum and Mox1mum \Oiues o1 on Array. Roots of Potynom101s Wttn Real Coeflic1tnls 
lrNt<se lopiOct Tronstorms 01 a Tronsf8r Funchon Soluhon ol Somunoneous Equot1ons Wtlh Real 
and Complex CoeffiCitnfS "26004 S 16 95 

D ElECTRONICS Ill (8 prDgfams) 
Average and RMS \Oiues 01 a Pen0<11c Funct1on Founer Senes Expons1on 01 o PeriOd Fund!Oil 
Fourier Translorm and Spectrum Pial Anotysis ot Damped Oscillo!K>ns Impedance Moldl1ng 
Paas. PI· lEE (oello·wvel lronstorms #26005 S 16 95 

D CIRCUIT DESIGN PROGRAMMING 8()()1( FOR THE TRS-80 
CorCUI1 Des1gn Proorams tor tnt TRS-80 by Howard M Berlin features all ot rne programs hsled 
obove and more #2174 1 $10.95 

r------------------------------------, 1nooco11 quon111•s on 11'11 boXM ObcM and return mire ad Wllh O<dl< 

Moll to Howard W. Soms & Co .• Inc. • 4300 W.st 62nd SlrHI 
Indianapolis, IN 46206. (317) 298·5400. 

~T Of ORDER S•......,---,--,..,---- ------- 
(odd loco I 101 ........ oppiiCOblt ) 

0 PIWMENI ENCLOSED AD0 5B 

0 CHECII 0 MONEY ORDER 
0 VISA 0 MASTER CHARGE lnttrbon- No---- ---

EapirOhon 0011----- ------- - --

~No --------------- --

~(~~> -----------------

~~~·----------------------
AOOrHS ________________ _ 

Cdy Stoiii _ _ __ ___.,'IL--- -
SlNO INFOIIMAIION A80Ul Pilla AND ¥1LAIIILITY fOil SAMS SOfTWME 
fOil 0 APPLE 0 OHO SCIENTIFIC 

Soms ~" svs- are o.oolablt from mo,o< Soms Oi·-· and Com· 
putt< Slorn PrOCH goocl 1n u S A only In Conaclo. contact ltnllrooll 
ln<lust rits. LIO . Scortlorough. Ontorro. Ill H I H5. Conodo Olltr apifet 
12131 /80 

SQm5BOOkS .. 
~------------------------------------~ 
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Small Business Inventory System 

Accounting information Order entry Inventory control Invoicing 
Westech's Small Business Inventory System is a 

powerful and comprehensive inventory I accounting pack
age for the TRS-80. Order entry, goods on hand, inven
tory control, inventory replacement and restocking pro
cedures are all organized with the aid of the system. 

SBJS will handle credit card and layaway sales, order 
cancellations and discounted sales. Complete lists of all 
inventory detailing product type, quantities and item code 
numbers can be printed whenever required. Information 
available to the operator of the system includes part 
numbers, item descriptions, product codes, list prices, 
costs, average costs, quantities on hand, physical 
locations, when to re-order and who the vendors are. 

Items that are 'lost' can be traced with the aid of a 
unique search routine. It will maintain data regarding lot 
quantities, quantity of sales year-to-date, sales for last 
year, item numbers and when an order is due to be 
delivered. SBJS stores and maintains accurate daily, 
monthly and yearly sales figures. 

Storage capacity? As many as I 0,000 different line 
items may be stored on a TRS-80 Model One having four 
77 track drives. Capacity with four 40 track drives is 
5,000 line items and 2,200 on just two 40 track drives. 
The TRS-80 Model Two will handle about 25.000 line 
items. Sorting and looking for items is very fast, as 
Westech's SBJS utilizes machine language in-memory 
sort routines. The system requires 32K, two disk drives 
and a suitable printer (for permanent records). 

A complete Model One documentation manual and 
demonstration disk is available for $35 (which is deduc
tible from the purchase price of $545.00. SBJS is also 
available for the Model Two for only $595.00 - a 
demonstration disk and Model Two documentation is 
$40.00 (also deductible from the purchase price of the 
system). 

See your nearest JJG Authorized Dealer for more 
information on this exciting SBJS time and money saving 
system. 

PARTIAL LISTING 01' PARTICIPATING IJO COMPUTER SERVICES RETAIL DEALERS 
H a I! COMPUTRONICS THE DATA CONNECTION 
10 Ore•el Coun 1 18t8 Wilshore Blvd. 
Spnng Valley. NY 10977 Loa Angeles. CA 90025 
(914) ~25·1535 (8001 ~31 · 2818 (2 13) 479·1980 M. McCartney 

HEINZ WILGEN 
Tandy/R.S. Vertragshandler 
lm Handenhot 11 , 2900 Oldenburg 
Germany (0441 ) 3 68 22 

CUSTOM APPLICATION SOFTWARE 
P.O. Bo• 1119 
Placentia. CA 926 70 
(714)996-7474 

DATA FLOW CORPORATtON 
2~312 Via Vl e1o 
El Toro. CA 92630 
(71 ~~ 768·7623 

HOUSTON MICROCOMPUTER 
5313 Boaaonnet 
Bellaire. TX 77586 
(7 t 3) 661·2005 

WRITE,PHONE OR CALL FOR FURTHER DETAILS 

BIAS, INC. 
49-A Cedar Sl. 
Manchester. CT 06040 
(203) 643-2544 

THE PROGRAM STORE 
4200 Wosconson Ave .. N/W 
Washington. OC 20016 
(202) 337-4691 

DC COMPUTER PRODUCTS 
596 Taylor Way 
Belmont. CA 94002 
14 t 5) 592·4222 1800) 227-7362 

IJG COMPUTER SERVICES 
569 N. MOUNTAIN • SUITE B • UPlAND. CA 91786 • (714) 982-7829 

•TRS-80 '' a trademark of the Tandy 
Corporetion. 
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LINGO ENTERPRISES 
1052 Artesia Blvd. 
long Beach. CA 90805 
(21 J) 422-Q289 

LEVEL IV PRODUCTS, INC. 
32238 Schoolaatt 
L ovon&a. Ml 48154 
(3 1 3) 525-6200 (800) 521 ·3305 

APPARAT, INC. 
3973 South Oiove 
Denver. CO 80237 
(303) 758 7275 



The I.J.G. Random Access Data Executive (RADEX-
10) is a sophisticated database management system. 
Written in disk BASIC, the program enables you to create 
and manipulate databases with up to 10, 199 records, any 
of which can be accessed within seconds . The minimum 
system required to use RADEX-10 is 32Kofmemory and 
2 disk drives . A printer is not needed to use the program. 

RADEX-10 enables you to create and manipulate 
databases easily and quickly, without any programming. 
You can use RADEX-10 to maintain any type of file or 
record requiring fast access and maximum use of disk 
space. As a self contained system RADEX-10 is almost 
self-explanatory. All operator prompts and messages are 
in plain english - not computerese. 

The standard system consists of six program modules , 
which load and execute automatically as required. You 
can create files, add data. remove data, change data, 
generate reports, produce mailing labels (if you have a 
printer) and generally manipulate your data - all without 
writing a single program line! 

All of the program modules are designed to handle 
specific tasks within the system . The modules are de
signed to be 'transparent' to the user, all file creation and 
manipulation being taken care of automatically. 

The Report module is one of the most flexible and 
powerful available for a TRS-80 database system. It 
allows you to search all the records, or a selected range of 
records, and list only the records that meet the conditions 
specified. You can specify up to 30 separate conditions 
that a record must meet, and any of the conditions can be 
applied to any separate part of a record. Conditions that 
can be selected are; equal to, greater than, less than or 
alphanumeric match (on alphanumeric parts of records). 
Logical operators AND, OR, AND NOT and OR NOT 
can also be performed on the specified conditions. 

After the co nditions for a report are specified they are 
stored on disk. so that you can have several different 
reports available on the same data. 

Reviewed in the July issue of 80 M icrocomputing, 
RADEX-10 comes with a 40 page manual and will 
operate with TRSDOS or NEWDOS. Versions are 
available for 35, 40or 77 track disk drives. This extremely 
versatile system is only $99.00, the manual is available 
separately for $15 .00 (with full credit towards program 
purchase). 

C.A. S. Report Sort Module 
This new add-on module for RADEX-10, or the 

Universal Database Manager, allows you to sort your 
RADEX-10 database on any field and output the result to 
a printer or the screen . The report will also be sorted on 
any specified output field. A high speed in-memory 
machine language subroutine, especially developed by 
RACET computes, is used to perform the sorts. 

C.A.S. Database Sort Module 
Using this module you can sort your entire RADEX-10 

database, or portion of the database, on any field . The 
sorted records can be output to a new file, or appended to 
the existing file . You can select the records to be sorted 
with both relational (greater than, less than, equal to or 
alphanumeic match) and logical comparisons. In this way 
you can create new RADEX-10 files containing subsets of 
the main database. A high speed machine language 
subroutine is also used in this module. 
C. A. S. Database Editor 

If you need to add, delete or change any fields in your 
RADEX- 10 database , without re-entering all the existing 
data, then this program is the answer. With it you can 
completely restructure or edit your database with ease, 
make fields longer or shorter, change the sequence of 
information, or even insert completely new fields. 

All the modules work with either RADEX-10 or the 
Universal Database Manager, but require 48K and 
NEWDOS. 

Complete with extensive documentation, the modules 
are available to registered RADEX-10 or Universal 
Database Manager owners for $99.00 each. 

ASK FOR A DEMONSTRATION AT YOUR LOCAL DEALER 

IJG COMPUTER SERVICES 
569 N. MOUNTAIN • SUITE B • UPI-4NO. CA 91786 • (714) 982·7829 
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HARDWARE 

A peripheral worth considering. 

The Light Pen 

Hugo T. Jackson 
11401·1873 Nelson St. 
Vancouver, B.C. 
V6G 1M9 

30 Light Pen 
30 Company 
GISton,OR 
$34.95 

Perhaps the following sce
nario sounds familiar? Ex· 

cited by the prospect of using 
your recently purchased com
puter for a business application, 
you diligently apply yourself to 
the task of writing your first pro
gram. Although it's hard work, 
you stick with it , emerging 
months later with the completed 
program in hand. You're eager 
to show your business partner 
or employee how to use and ap. 
preciate the sum result of your 
newfound knowledge. 

You grow increasingly frus· 
trated, however, when his trial 
attempt at the keyboard results 
In Input errors, causing the pro
gram to bomb unmercifully. You 
quickly realize that if he Is going 
to have any success with the 
computer, he will have to know 
as much about the machine as 

you do. That's an expensive 
proposition, even If it's only your 
time that's spent training him. 

Your first home application 
isn't that successful either, if, 
like myself, you had intended to 
develop some educational pro
grams for a child of six. Have 
Y9U ever tried to explain " SYN· 
TAX ERROR IN 140" to a child 
who can't even read? 

The Light Pen 

Fortunately, there is an an· 
swer to the problem, and it is 
called a light pen. What this 
marvelous device does Is spec
ify locations on the video monl· 
tor simply by placing the pen 
point directly over them. 

The pen Is quite simple, and, 
although designers may employ 
different refinements, they are 
all built on the same basic prin· 
clple. 

In the tip of the light pen Is a 
photocell , phototranslstor or 
similar electronic device. These 
components are all light sensi
tive. The pen's circuitry differen
tiates between two levels of 
light. 

In computer applications, this 
translates to the pen's deter· 
minatlon of whether or not a 
particular screen location is illu· 
minated (by a letter or graphics 
character) or blank. 

Aware of a light pen's poten· 
tlal, I reacted quickly to an 
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advertisement from the JG Com· 
pany. After three and one-half 
weeks-interrogating the post· 

"IN WAS 
ON tU8lT 

..aocu o 
U OUUt l O 

man dally-the light pen was fi· 
nally delivered. Opening the 
well-packaged container, I 

Fig. 1. Flowchart of main program requirements before branching to 
subroutine and logic of the verification subroutine. 



Program Listing 1. Light Pen Detection Subroutine. 

100 , ._.........._ •• _.__._ ... ._. • ._..._._ •• .....,. •• ~ 
110 'Fl~ 2 : 
120 LIGHT PEN DETECTION 
I :SO SUBROUT IHE 
14 0 
I~ 8V lu:iO T. JACKSON 
160 , ... . ............................ _. .......... ._. .. 
17Q 
180 ASS IGI-KHT OF UARlfa.ES: 
190 
200 A u PEH S TATUS UARifWILE 
210 A& I : SUBROUTI HE 

DETERM II'EO PEH 
WAS I I-DEED OH 
T~T. 

220 ' A-2 I Sl.eROUTI HE 
DETERMINED PEH 
WAS HOT 
OH T~T 

240 ' 8 • FOR/MEXT LOOP THAT 
~PEATS DETECTIOH 
ROUT IHE TWICE TO 
I HSURE ACClJRACY. 

260 ' C • FOR/t£XT LOOPS USEO 
TO ALLOW THE OISP\..AY 
TO STABI LIZE BEFORE 
TEST I HCi ...,.,._UE AT 
LIGHT PEN' S PORT 
AOORESS. 

2SC ' LO• - A TWO CHARACTER 
GRAf'H I CS STR I HCi USEO 
AS THE T~. 

300 ' OF I • TWO SACKSPACES TO 
ERASE THE T~ TO 
CHECK IF THERE I S 
t()W LOW LOGIC AT 
THE PEW S PORT 
AOORESS. 

3 10 

J20 .* ...... _ ................. ................ ........ . 
330 
340 MA lH f'ROGRf«1 I 
3~ LlhiE tO'EERS 100- 1000 

REPRESENT S TATEI'EHT THAT 
t'UST BE ltQ..LC>ED ~lOR 
10 TES TIHCi THE PORT 
AOORESS . THE COI~DIT IOtft. 
BRff IC.H IS ALSO IUCLUDEO. 

J,b:., •• 4 ............. .. .. .._. ........ .._. .... .. 

3t(J CL.!.. = lUI I IALilE THE TWO STR I HCiS 
390 LO• - STRI HG• <2 . 143) 
400 OF J~STRIHCif< 2 . 8) 
410 SET PEH STATUS UARIABLE 

10 ZERO 
.;zo FI-C 
430 RESET LIGHT PEH 
.;.;o our99. o 
.;:;Q ~urr• e. LO., 
4cC PI< ltrT TARGET 
4 7Q FOR C• l TO ::;: HE><T C 
400 IF P'fH IS TR IGGERED, GO 

TO DETECT 101~ Sli3ROUT IHE 
At D SE.E IF IT WAS OH THE 
TARGET. 

found a demonstration program 
on cassette, two sheets of in· 
structlons and the light pen. 

Wonder of wonders, the pro
gram loaded the first time, and 
when I ran It, the familiar tlc·tac· 
toe grid appeared on the screen. 

Although the pen's lnstruc· 
tlons Indicated that my monitor 
might require adjustment of the 
contrast and brightness con· 
trois, I was happy to discover 
that the levels at which I usually 
have the monitor set were quite 
acceptable. 

While tlc·tac·toe Is popular 
with my son, It Is not the most In· 
trlgulng game that I have ever 
played, so it wasn't long before I 
began thinking of other applica
tions for the light pen. To ensure 
success, I first had to under· 
stand exactly how the pen 
worked. 

490 IF l tP<99» 12S GOSUI 630 
500 IF PEN WAS OH T~ 

SLEROUTII'E WILL RETURH 
WITH ..,.,._LIE OF fla I • THAT 
BE I HCi THE CASE , THE 
f'ROGRf«1 WILL THEN 8RAHCH 
TO L it£ ¥**-+ .. . 

!5Hi IF ~I GOTO 540 
:;20 PEH WAS HOT OH TARGET SO 

GO SACK At.O LOOP U'IT IL 
IT IS . 

!530 GOTO 420 
540 ~IHa f>oi ,"LIGHTPEH ~~~ T~T" 
5!50 EHO 
560 ' 
5 7\3 , ,., ...... **••·•••••*****'········ 
580 
::;90 ' DETECTIOH SUBROUTI NE 
600 
61 e ' .............. __._.*_.__.._._ .................. . 
6 20 ' FIRST SET Lf' FOR t£XT 

LOOP SO THAT loHOLE ROUTINE 
IS DOtE TWI CE. 

b30 FOR B- 1 TO 2 
640 ' TI..IRH OFF T~ 
650 ~IHT OFJ: 
660 ' RESET LIGHT PEH 
670 OUT 99, 0 
Gsa ALLOW OISP\..AY TO STABILIZE 
690 FOR Cal TO !:;:tEXT C 
700 ' TEST PORT: 

IF PEN STILL AT HIGH LOG IC 
THEN PEN HOT OH TARGET SO 
RE~~ - ELSE ~T !HUE 
DETECT IOH ROUTH£. 

7 10 IF ltP<99))127 THEH RETI..IRH 
na ' HOW TURII T~T BACK 0H 
7 30 PRINT LOt; 
:'4 0 '~SET LIGHT PEH AGAI H 
7::.0 OUT 99, 0 
7eu ' ALLOW >CREEH TO S TABI LIZE 
:':'0 rOR C•l TO ~: HEXT C 
.<::u CH£CI.. PORT ..,.,._LIE, 

IF P'fN HOT AT HIGH LEUEL 
LOG IC THEN PEN IS t<JT ~~~ 
TAPGET SO RETURII - ELSE 
COIH lt~ . 

;'?() IF UP<99)< • 127 THEt~ RET1JRH 
0 PEPEAT DETECT 1 01~ ROUT! HE 

S l U ! £ r:T 8 
B"- i:> DETECTIOI~ ROUTI NE HAS 

EEEH PERFORI'1ED TWICE RD 
f'ROGRf«1 COl ITRQ. HAS HOT 
BEEII ~TURIED TO l"fllH 
f'RCIGRA1 . THEREF~ PEH 
MUST BE 0H TARG£T. SO 
F IRST SET PEN S TATUS 
VAl< I AllLE TO A- I • 

S30f1--l 
<AU THOI RESET LIGHT PEN. 
o::;o OJT 99. 0 
8<>1.> F ltf't.L'/ PETI..IRH COIITRQ. 

TO MA I H f'ROGRF«1. 
Er;o ~TURII 
.::so 
.. dO 
~u •••••• •• ._ ............. ..._. .. _.._... .... _._. 

Polling the Port 
The light pen Is assigned a 

port address of 99 and Is con· 
trolled in BASIC programs with 
the INP and OUT commands. 
Using either equivalence (A = 
INP(99)) or conditional (IF 
INP(99)>128 GOTO 1310) state· 
ments, the program polls the 
port address of the pen and re
turns with either a value of 127 
or 255. This Indicates whether 
the light pen Is on an unlit or II· 
luminated portion of the screen. 

However, before the port Is 
polled, it Is necessary to reset 
the pen logic, as the circuitry 
latches and holds high state 
logic; i.e., once the pen has been 
triggered, it returns a value of 
255, whether or not It has been 
subsequently moved to an unlit 
portion of the screen. The state
ment OUT 99 resets the pen and 

Photo 1. The 3G light pen. The connector atthe end plugs into the ex· 
pans/on slot at the rear of the TRS-80. 

must be executed prior to poll
Ing of the port address. 

An additional problem is that 
the light pen doesn't care what 
type of light falls on lt. As a 
result, It goes to a high logic 
state whether it Is pointed at the 
video monitor, a desk lamp or 
even out the window on a sunny 
day. We work around this by pro
viding " targets" on the monitor 
which Indicate to the user where 
the pen must be placed, in order 
for his response to be recorded. 

If you look at the flowchart in 
Fig. 1, you see that by turning on 
and off the " target" and com· 
paring the screen condition with 
the value received from the light 
pen port, we are able to ascer· 
taln whether or not the pen Is 
pointed at a particular target. 

The flowchart leads to the de
velopment of subrout ines such 
as the one In Program Listing 1. 
Prior to branching to the subrou· 
tine, the pen Is reset and the port 
polled. If the pen Is at high logic 
(255), It may well be over the 
target, so we branch to the sub
routine to verify this. If the pen 
returns a value of less than 128, 
It obviously cannot be over a lit 
portion of the screen, so we loop 
back and continue polling the 
port until the pen Is triggered 
again. 

If, however, the pen does re
turn with a value of 255, then we 
proceed with the subroutine's 
verification. To ensure that the 
pen Is over the target we turn the 
target on again, reset the pen 
and poll the port. If the pen is 

Program Listing 2. Speedo 

101 0 REH 
1020 REI1 THE GH'£ OF SPEEOO 
1030 REI1 
104 0 REJ I 8V 1u:i0 JACKSON 
18"'...0 T<Ett 
106.9 REl'1 ........... ....._.. ............................ .........., ............... ........._~..........._... .............. ......,_. ................. .........,.., ..._..._...._ ... _. • 

1070 ~N 
lOBEI RE! t 
109 0 REtt 

11 00 ~~· 
111 0 REt! 
11 20 REI1 
1 1 3ll REI1 
1140 REtt 
1150 RE~I 

TOP 
1160 REM 

~II DOLE 
11 7 0 REI1 

llOTTOI'I 
1188 REI1 
1 190 REI1 
1200 REM 
1210 REI1 
1220 REI1 
1230 REI1 
1240 REI1 

SCORE 
1250 REM 
1260 REI1 
12 79 REI1 
1280 REI1 

A I J FOR/lEXT LOOP 
A2 • FOR/ t£XT LOOP 
Ft4 a ROW ...,.,._1.€ OF ~1 TARGET POSIT I ON 
A5 • COLL.H-l ...,.,._1.€ OF CURREMl T~T POSITIOI~ 
A6 • P IXEL UfLLE FOR DISPLAY ARRAY: 

A6( 0 )J I 3 1 - T~T AT 

A6( 2 ) • 176 - T~T AT 

A7 • OH POSITIOH IHOICAlOR 
AS a RAt«>>t1 OIRECTIOH ltC> ICATOR 
A9 • CURREHT T I t11 HCi ..,.,._LIE 
AA • CURREHT MATCH tU1BER 
All a CURREHT MAl CH SCORE: 
AC = CURREHT TOTAL SCORE: 
AD • ~IHT POSITIOH FOR ~T MATCH 

81 • CURREHT SCREEN LOCAl IOH OF TARGET 
82 ; HEW SCREEN LOCI'H!OH OF TARGET 

1290 REM t-:.t ..._....._~~~ ..... ..._~ • .._. ._.........._. ••• • • • .._ • ..,._. •• ...___.__.._.. . ..... ...._. 

Program contmues 
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Foster And More Efficient Than: 
e TASOOS 
e NEWOOS + 
e VTOS 

DOSPWS Uses lfts memav ond sttN olfers all the com· 
monds d the other major operating systems. AND some 
innoYo~ ond useful feotur.s dour OUMl desig~. 

D0SPWS is now OYOiloble fot the TRS • 80*Modell.ll. ond Ill 

APP9C) ATTNB 
ClEAR ClOOC 
DEBUG DEVICE 
FOAMS fftEE 
lOAO PAUSE 
TM TRACE 

.. , • • NMUM~c 
AUTOMATK LOWEACASE 
SCREEN PAWTER 
HEV80AAO OEEIOUNCE 
REfiEATWG HEY80AAO 

AUTO 
COPI 
DIR 
Hill 
PACT 
\IEAifY 

ununtl: 
COP/I 

800T 
CREATE 
DO 
ll8 
AENRME 

AESTOAE (DEAD FilES) 
DISH OUMP/(N{) 
FOAMAT 

NEW FROM 
MICIO-SYSTIMSIII 
........... Dlredoly v.r 1.0 -

OUIU) 

DATE 
DUMP 
liST 
RSS!!2 

1Ns PfOII'GM .. read ........... ol up. 1.a ... 
.._or 5000 Ileal~ your ..... in 1M drM, praa 
..-,, Oftd a WOftD ..... ~ 1110 NOd, -... and 
cale90flae your ..... No--.... hough bolaAer bol o; ............ for ... ,_... prograMS !hot .. 
"Rrouftd ...,. Sonia....,.". ¥ou can ,.eo ...... ol oiiM 
,... Oft oiiM diii11R11 In odlltlawt, you can lit"*" by,.. 
t 11 ... diii11R1 .......,, or program CGIIIOWY. U. MOl· 
.. diNdoly, you ..... ,..,.., .... wony about ... fMiro
don ol ftOt being able tolocolla Q particular program. Mallei 
dlredory ... starch for Q particular ... ftQIM and ..... you 
tvety ouurtnct ollhat ......... and ... dllktat ~, 
lhat COfttQW lt. 

A 1oto1y M1 contGintd, mocNnt 1onguogt program 0t1 o 
stl-boollng MtRI; ,.,_.., diNdofy ..,. IUOftl equoly 
wtl OA JMglt or mulllplt drM .,...,._ 

DOSPLUS-$99.95 MASTER DIRECTORY -$21.15 

c.-. S.C. Deepe.• 4.0 for 10 · ••obvt- TU · 101* 
• rRS . eo os o ~ro<Mmatk cJ Tonoy CO<P 

llee 11101 
1118 11101 IHITIA..12E Ate> 00'11£ --~~ ETC. 
1128 RfJI 
ll3e~ 
1:548 CLS 
1::1~ DEJ'INT ~ 
l::l6e 01" M <:S> 
ll79 11'6<8 >•131 
·~ fl'6( 1 ) •14tl 
ll9e 11'6<2)•1~ 
14tle-

141. -· 1428,... 
1438 ~71 
14~ IIIEJI I'OK£ -IZDHTAL. -.R IHlO OISP\.fl'l l€l'Clf<Y 
14,_ FOil 111•15368 TO 15487 
1- POK£ "' ' a:u 
1478 ~ AI+<J68, 131 

·- ..xT Ill 14M RfJI I'CICE VERTICAL IORilE:R INTO 0 I SP\.fW reoiV 
I~ 1"1111 1'11•1:1368 TO 16~ ST£1> 64 
ISle I'QCE fill , 191 
1:528 I'QCE 1'11+47, 191 
1538 l«l<T , .. 
15441 IIUI l'ttiNT Tl TL£ Ate> OTHIIt ~ Ol:liPUW ltiTDtlflll... 
1S5e l'ttiNTt 58, STRI~< 14, 6l > J 
1568 l'ttiNTt 118. " SP££00" J 
1578 I'IUNTt 178. STRI~(I4, 61 >J 
1588 l'ttiNTt 414, " IW!TCH SCOJ€S• J 
1,_ l'ttiNTt 498.STRI~( 14. 45> J 
1688 I'IIINTt 112,STRI~< l4. 45> J 
l6le IIErl DmiY POINT FOil! EACH ~ !fiTCH 
1628 l'ttiNTt J16, "TI"' I"J 
l~ l'ttiNTt ~9. "~CH"JAIIJ"•" JI'IIJ 
1648 - 015J'UIY Tl"' D€LIIY FOP. Tl£ .GIIfliHG rtF EACH 

UCIU.IV 
a•:Jt l'ltiNTt ~. '"COliHTOC1ooH TO ~HT • J 
~ I"OR 1'11•18 TO 8 STEP -1 
1678 I"Oit 112-1 TO 1eer..xT 1'12 
1 ... l'ltiNTt 47l . AJJ 
1698 ICXT Al 
l~ ROt DGl.: PU.. I'RICit TDCT ~ F- 015J'UIY 
17le I'IIINTe lJ:s, STRI~<28. 32> J 
1728 l'ttiNTt ::199, STRI~< 18. 12> J 
l~ ""lNTt 47e.STR1~<4.32>: 
1748 IIErl llf'H)(ft.V DE~I~ INIT IAL X-V aHIIIOIHATES 

rtF TflltGET 
lnle ~14) 
17' .. ~<43+1 ) 
1778 ••·•~<..-> +ft5 
17'88 A~<:S>-1 
1798 IIErl l'ttiHT TARGET 
.... ~ ll . A6<fll7 ) 
1811 I'QCE ll+l , A6<A7> 
1128 IIErl IIESIET LIGKT P£H 
111::18 OUT 99. 8 
1 ... RfJI TI"IHG LOOP TO 1'1..1..011 OI SPUW.-1'£N TO STABILIZE 
1- Felt 111• 1 TO 811-EXT I'll 
1- 1101 TEST FOR TRIGGERING - IF HO TWEN -.:H 
18?11 IF IHP<99) ( 1211 GOTO 2 ll8 
1881 IIErl IIOUTIHE TO T£ST IF' ~ WAS OI R£CTLV OIJ£It T~T 
,.,. I"OR Al•l TO 2 
1,.. 11101 LON) CUlREHT TMGET POSIT I Otl WITH lUHCS 
.,.. I'QCE 11. 12 
1928 ~ 1 1+1 . 12 
19~ ~ TI"IHG LOOP TO I'U..OII 0 15J'UIY TO STAa.I2E 
1,.. FOil 112-l TO 15H.xr 112 
19:58 IIErl II£SET L I GKT P£H 
1,._ OUT 99. 8 
1978 ~ Tl"lHG LOOP TO 1'1..1..011 DISPUIY-'f'O.I TO STMILI2E 
I,.. FOil! 1'12- l TO :S: tEXT 1'12 
l ,_ 11101 TEST FOil TR I GOE!tl HG - IF TR I OOEJ!C> 'OE}i Pel 

aHC)T 

• OUUt TARGET AS IT IS HOW OFF - SO -.cH TO 
N)ft. TV S€CT ION 

- II" 1 .. <99> >127 GOTO 2248 
»le IIErl TUIIH TMCiiET lACK Otl 
ale~ 81 . 1'6CA7) 
~ I'QCE ll+J,fi'6( A7) 
liMe IIErl Tl"IHG LOOP TO STAeiLl2E 0 15J'UIY""£H 
- FOil 1'12-1 TO 181 ..xT ftl 
a.8 IIErl TEST FOR TR I GICi1ER IHG - IF ~i HOT TR I Gl:iER£1> TWEN 

IT IS HOT ~ TMGET filS IT IS HOW ON - -.cH 
TO 

N)ft.TV ~TION 
a7e IF 1 .. <99><•127 GOTO 2248 
28M IIErl ~ TEST SI:CTION TO INSUII£ I'ICCUIIfiiCV 
2eM l«l<T Al 
21M 11101 IIERT L.IGKT 'IN 
2111 OUT 99, I 
U 28 IIUI IICIIEPii)ff !fiTCH 11'0 I NT VAL~ 
2 .......... 
2148 IIUI l'ttiNT C1IIREHT sallE 
:Zl,_ l'ttiNTt liD. Ml 
:Zl .. IIErl DIME TMGET AT CUIR£NT POSITION 
2178 I'Q(E ... 12 
:ZlM I'QCE 11+1, 12 
:ZI,. IIErl HOTIFV USER rtF s.c:asSI'lA. II'OIHT 
Z»e l'ttiNTt »9, •veut II'OtNT• J 
221e - IUiiH HDol 1J01..UV 
22218 aDTO 16SI 
2238 - THIS IS. nt&: I'IHI'II.TV .cl'ION lottiCH aiHSISTS rtF 

I'IDOIIG TDI Tl,_ l.tiiTS TO .,_ ~ UAL.t.E 
fiN) IIET\R411G TO n€ I'AT04 L.OCP !Me-·· 22:18 IF M>-lel <iOTO -

2:llle II'OICJ[ • • • l2 
2278 II'OICJ[ 11+1. 32 
2288 l'ttiNTt :sJ:s, "I"'ft. TV FOil! I~ I 
22te l'ttiNTe l 12. MI 
~ FOR ~I TO aeea ..xT 1'12 
:ZS ae GOTO 1658 
2S2e 11101 I'IIOCiiWI SECT ION TO IIDI£ASE TIIC VAL~ fiN) 



CA..cu.ATE l-EW POSITION FOR TARGET 
2338 ,._. I 
~ IF M >•IBI CiOTO 2600 
2~ PIUHTe 312, f!IIJ 
2368 R£1'1 ~V CALcu.ATE DIRECTION 
2379 ~(9) 

2398 RD1 FN> CA..cu.AT E HElJ POSIT I ON ACCORD I HCi TO RN-1001'1 
CHJICE 

23'J8 IF-~ TIEN fM.•:z91~ 
2488 IF ,._1 TIEN A7• A7- IIA5&R5-I 
2'418 I F ,._2 liEN l'e-R5-l 
2428 IF M•3 TIEN A7• A7 +11A5&R5-I 
2'438 IF ,._4 TIEN A7-A7+1 
2448 IF -S TIEN A7•A7+11A5&AS+I 
24:58 IF M•6 TIEN AS-AS+I 
2468 IF ,._7 TIEN A7,.A7-l1~+1 

2479 IF - THEH A7s A7· 1 
2488 IF A7 -l TIEN A7'-2:A4-A4- l 
24'J8 IF A?-·3 TIEN A7-&• A4-A4•1 
2588 RDI ~ SUi£ TARGET IS WITHIN IIOARO OOJHDARIES 
~18 IF IM>Il OR IM< I TIEN A4• RtC><I4) 
:ZS28 IF AS) 44 OR AS<2 TIEN AS-RtC><43> +1 
~ BZ-15368+ <64*1M>+AS 
ZI4B RDI DISPLAY TPI!Cif:T AT HEW POS IT I OH 
~~ POl<£ 81 . 32 
~POl<£ 81+1 , 32 
~79 8142 
2588 CiOTO 1-
:ZS'Je RDI DC> OF MATCH SO IHCREI'£NT MATCH OJFIRIABLE Ate> 

I NIT I fL I ZE 1'1ATCH SCORE 0JF1R I ABLE ETC. 
::11188 AC-AC+M 
2618-1 
2628 IF ~ CiOTO 27:58 
~..-
2648 PRIHTe 312, " 8 " I --:2668 AD-fl>+64 
:578 RDI NOTIFY USER OF HEW !WITCH 
:z.&8 PRIHTt ::S::S~ . "NEW MATCH" J 
:598 POl<£ 81 . 32 
2788 POKE 81+1 . 32 
2718 FOR A2-l TO 1881 t£>fT A2 
2728 11£1'1 RETU!N TO MATCH LOOP 
2738 <;OTO 1638 
2748 RDI EHD OF Gfi'E ROUT I HE 
27:58 POl<£ 81 • 32 
2768 POl<£ B I + t. 32 
2779 PRIHTe 267,STRINGt<26. 6 1 ) J 
2788 RDI NOTIFY US£R OF DC> FN> PRIHT TOTAL FN> AVERAGE 

SCQIII£ 
279e PR I HTe 348, " GA1'11E DC>" I 
2eee l'ttiHTe 39:5, 5TRit«:if ( 26, 6 1> J 
:11818 PRIHTe :524 . " AVERA<& 1'1ATCH SCOREr • J~J 
:11828 l'ttiHTe :598. " TOTAL Gfi'E SCORE" JACJ 
2838 PltiHTe 71:5, STRINGt<26. 61 ) 1 
2&48 RDI RESET LIGHT PEN 
28:58 OUT 99, 0 
2868 RDI CI'ECK FOR TRIGGERING OF PH.' KIHO - IF HOI£ RESET 

L IC<HT PEN AND CHECK AGAI H 
2879 IF IIP<99><•1 2 7 GOTO 28:58 
2888 RDI Tli'11HCi LOOP TO FU.OW FOR US£R TO ~ PEN ~· 

FROI'1 Tt£ L I GHT SOLRCE 
2898 FOR A2-l TO :5881 t£>fT A2 
~ RDI RESET L IC<HT PEN 
2918 OUT 99. 0 
2929 RDI IF LIGHT PEN IS HO LONGER TR IGGEREJ) THEN RETliiH 

TO 
IIEGI~ING OF n.1 5 LOOP - OTHERWISE USER DESIRES 
RHOTHER Gfi'E SO Ff'TER CLEAR - CiOTO PROGRfl'1 
IIEGI~IHCi 

2938 IF IIP<99><•127 GOTO 28511 
2940 <::l.£M 
29:58 CiOTO 1348 

Program conllnu.s 

still on target, the port returns a 
value of 255. If It doesn't, we 
return to the main program, hav
Ing been unsuccessful In verify. 
lng the "hit." 

To make absolutely certain 
the pen Is on target, it Is best to 
repeat this whole sequence 
once again, which Is why the 
detection portion of the subrou
tine Is nested in a "do twice" 
FORINEXT loop. If the pen falls 
through the FOR/NEXT loop 
without having been returned to 
the main program, we can safely 
assume that the pen Is on tar· 
get. 

To record posit ive verifica
tion, the pen status variable Is 
set to one, the light pen Is reset, 
and program control Is returned 
to the main program. How the 
program proceeds after verifica
tion of the pen being on target is 
up to the programmer. 

The final software considera
tion Is to provide for situations 
where more than one target is 
presented to the user. This Is ac
complished In the main program 
with a FOR/NEXT loop which se
quentially turns on each target 
and then checks the port ad
dress for triggering. 

If the pen has been triggered, 
the program branches to the de
tection subroutine and deter
mines If the pen Is over the 
target currently being printed. 
Even though the pen may be 
placed on a target other than the 
one presently being polled, the 
FOR/NEXT loop quickly cycles 

through all the target locations 
until the subroutine returns with 
positive verification of the pen 
at the current target position. 

Two Programs 

To date, my experimentation 
with the light pen has resulted In 
two programs. The first Is a 
short general history quiz which 
also Instructs you In the use of 
the light pen. The second pro
gram Is a challenging target 
game. None of the remarks are 
used for branching purposes In 
either program, so they may be 
deleted when you enter the pro
gram. If you leave them in the 
target game, they are a handl· 
cap as they slow down the pro
gram's execution substantially. 

Apparently, other manufac
turers besides 3G offer light 
pens that utilize the cassette 
port for polling and resetting. If 
you own one of these other 
pens, these two programs will 
run properly, If you change all 
1/0 commands to OUT (255) and 
INP(255). The values returned 
from the port address on polling 
are undoubtedly 0 and 1. These 
values should be substituted for 
the 127 and 128 values used In 
my programs. 

For those of you without a 
light pen, Compututor History 
Quiz can easily be adapted for 
regular keyboard Input. The 
questions are multiple choice. 

The Game of 5pMdo 

The target In Speedo moves 

UCSD* System for TRS-80 Model lit 
The most port<~ble operating system now supports FORTRAN. Pascal and/or FORTRAN modules are compiled in universal P-code, so they 
an run on most microprocessors, often without recompiling. Programs execute up to 10 times faster than comparable BASIC programs, and 
use much less memory. Rt>ady to run on TRS-80 Model II (64K). 

FEATURES PLUS, from PCD Systems PRICES 
• lnter..ctive operating s~~tt>m-dynamic • D1slo. formatting program to •nitiahze d1 • • U D ~~ tern v.1th Pascal Comp1ler Sl50 
~s. disk file hOindhn~ run-t• me sup- l.ette m ingle or double densit) format . w•th Pa><:al and Fortran Comp•l rs SSOO 
port and block 1/ 0 routmes. • Configuration program for senal l / 0 . • Fortran Compiler alone 

• Fast, one pass compilers. • Disk-set program to permit separate as- (requires Version 11.0) 
• Two Editors-one screen oriented for pro- signment of density and format charac- • P-Code lnterpret£>r alone 

gramming and tellt editing, one character teris tic~ for each disk dnve. (either LSI-11 or Z-80) 

$200 

s 85 
oriented for h<lrd copy termmals. DOCUMENTATION Option•l Utility Progr•ms 

• File hOindler to man1pulate d1sk files • UCSD Sy tern Manual (400 pages). • CP/M' to Pascal file conver •on S 50 
• MOicro-<~Ssembler that produce~ code for • TRSDOS' to Pas<:al file conver~ion S 'iO 

linklns with Pascal or Fortran programs. • Beginner's Guide To UC D Pascal. • Z-80 Di~assemblcr/Dump progrc1m S 50 
• Pascal User Manual & Report. 

•linker for link-ed1ting of object and as- ALSO AVAILABLE 
bl • Fortran User's Manual with Fortran 

sem Y code modules. systems. • UCSD 5) tern for M INC' or PDT•. 
• librMy of program modules and utilities. • Z-80 Adaptable System (you write BIOS) 

PCD Systems, Inc. 
PO Box 143 Penn Yan, NY 14527 315-536-3734 

• UCSD System for CP/M environments. 

PCD Systems is a licensed dislributor of tht> 
UCSD Sy~tem for Pa~cal and Fortran. Dealer 
mquines are invited 
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randomly within the confines of 
a graphics box. The object of the 
game Is to " hit" It as many times 
as possible within the time limit. 
The game Is comprised of five 
matches, each having a time 
limit of one hundred units. 
Watch out! You not only have to 
hit the target, but you have tore
main there until the subroutine 
ensures that you are on target. 
Any time the pen Is triggered 
and the subroutine finds that 
you are not on target, you will be 
penalized ten time units for your 
Inaccuracy. 

Is given In lines 2820 and higher. 
Here time Is used as the sole 
determining factor, since the 
pen need only be placed on a lit 
portion of the screen and held 
there for about five seconds. If 
the pen Is still triggered aft er the 
timing loop In 2870 has been ex
ecuted, the program clears all 
variables and restarts the game. 

Through my experience, I 
have come to the conclusion 
that a light pen Is probably the 
most valuable peripheral that 
you can add to your current 
system. It Is possible to elim
Inate all keyboard Input except 
for RUN .• 

An Interesting departure from 
the standard detection method 

108 R£11 
11 0 AEPI 
120 REP~ 
130 AErl 
14411 R£11 
1:10 11£1'1 
168 AErl 
178 11£1'1 
1118 AErl 
190AEPI 
290 AErl 
21 0 AErl 

220 AEPI 

Program Listing 3. Computer History Quiz 

CO'f'lJTUTOk 
HISTORY QUI Z 

BV lf..lliO T . J ACKSON 

..................... .,... .................................... . 
ASSIGHPS:HT OF VAR IPIILESI 

AI • ~~ION i'U'IBER 
A2 • _.,. TO TRACK QUESTI OtiS ASKED AI«> 

AHSio£RS USED 
A3 • OUILS TION FOAI'IAT II'I>ICATOR• 

AJ-e DATE TOLD - E\.aiT FOR AHSI.ER 
AJ•I E\.aiT TOLD - DATE FOR AHSI.ER 

1M • RAt«>>rr SELECTION OF QUESTION RSI<ED 

Our new program 
package for the 

TRs .. sol" 
sounds terrific. 

So does the price. 
lnere are lots d programs with !Ollnd that 

are worth about a dollar. Trouble is, they cost a 
lot more. 

But at Basics & Beyond ~·ve just developed 
Microc06lll ill, 20 programs with sound-each 
just as good as our competition's $15 and $20 pro
grams- for $24.95. That's a 20-program packaae 
for $24.95. 

It includes "Pinball," replete with ri~ 
bonuses, spinners, buzzers and flippers; t • 
firi~ "Submarine" that explodes with underwater 
excitement; and the right/~ buzzer in "~ 
Division" teaches step by step. 

At Basics & Beyond~ undmcored our 
point that tn08( other program packaaes are over· 
priced with M icroc:o5m I and Microcosm ll, $19.95 
each. Now a lot d ~will start heari~ about 
our third packaae and stop listeni~ to high prices. 

You see, it's not that our program packaaes 
for the 1RS~Th1 microcomputer are so cheap. 
It 's just that theirs are so expensive. 

BASICS&BEYOND, INC. 
&... 10 • ~N.Y. 10501 • Oreal 914 ·961·1355 ,; 49 

~ondVioa....,..... 
Noc .... forpaoapcw........,., N.Y . .-......w 5'\ ..a..~aa. 

TRS.-o .. , -so-t. a1 11w Jll.dlo !hdL........., alllMdy c-
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2o4e AD1 
~AEPI 
268 AErl 
270 AEPI 
280 AErl 
29e AErl 
308 REPI 
31 0 AErl 
320 AErl 
33e AErl 
34411 AErl 
3:50 AErl 
368 REPI 
S70 AErl 

- AErl 390 AErl 

- AErl 410 AErl 
420 AErl 
438 AErl 

fe • F OR/tEXT LOOP 
A6 • FOR~ LOOP 
A7 • PRIHT POSIT I ON 
AB • CORR£CT ANSWER 
A9 • HLI1BER OF WEST I OHS CORRECTLY AHSioERED 
AB • F OR/1€XT LOOP 
AC • FOR/IEXT LOOP 
AD • FOR/1€XT LOOP 

81 • ANSWER Pfl:RPN 
82 • CORRECT ANSWER 
8 3 • CORR£CT QUESTION 

Cl • TEST PERCENTAGE 

LD • L I GHT PEN TARGET 
LF • STRING TO ~ OFF TARGET 

PI • L I GHT PEN STATUS I I'I> I CATOR 

448 REM .................. .-* .. ******•**•**•...-..-•••••••••• 
1- AErl IHITIALI ZE & 0£FIHE VAR IABLES ETC . 
18111 CLS 
1820 CLEAR 1800 
1038 0£FSTR 8 , L 
UM0 O£FSHG C 
lr.le DEF IHT A 
1- DIPI 81 < ~ > 
1870 DIPI A2<:58> 
1880 RAIC)()I1 
11190 AErl DEF I HE L IGHT PEH TARCiET 
1100 L..,_STRI I«>$ <2 , 14 3> 
11 18 AEPI DEFIHE BACKSPACE TO ERASE L I GHT PEN TARCiET 
1128 LF•STRi tt:>$<2,8> 
1130 AErl PRIHT FIRST PIESSAGE 
1 140 PRI HT4 2 1 ,STRIHGS <21 . 45) 
1 1:50 PRIHT4 ~. " loELCOI'£ TO COI1P\JTUTOR" 1 
1168 PR IHTe 149,STRIHGS(2 1 , ~5> 
11 78 PRI HT4 261 , "THIS IS A TEST OF YOUR IZHERAL I(IO.ILEDGE 

OF HISTORICPL" 
II 98 PRIHT4 :sJe, "EIJEHTS. YOU WI LL BE AHSI.ERIHG l'tJL T IPLE 

CH:IICE" I 
1190 PR I HT4 394 , " QUEST! OtiS AI«> II«> I CATI HG YOUR CH:II CE 

BV US I NG" I 
1208 PRIHTe 468, " THE LIGHT PEH . TO USE A L IGHT PEH SIMPLV"J 

12 10 PRI HT4 5 18 , "PLACE IT OH THE VIDEO SCREEN OVER THE 
Ll GHT SQlJARE. • J 

1220 PRI HT4 648, "TRY IT HOW. S IMPLY 1'\..ACE THE LIGHT PEH 
~ THE"I 

1230 PRIHT4 712, "SO\.I'IRE BELOW. WHEH YOU ~ DONE THAT, 
I ' LL KHOW" I 

124411 PRIHTe 77f., " THAT YOU ARE READ¥ WIL L II-IG AI«> ABLE TO 
C0HT llf.E , " I 

I~ AErl RESET LIGHT PEN 
1260 OUT99,8 
1270 REP! PRIHT LIGHT PEN TARCiET 
1288 PRIHT4 'n7, LNI 
I~ A£11 WAS PEH TI:UGGERED? - THEN BRANCH 
1308 IF I I'F <99> >127 GOSUB ~ 
131 8 REP! Pl-0 I F LIGHT PEH WAS HOT OVER TARGET 
13 20 IF P l-0 GOTO 1268 
1338 REP! PEN ON TARGET SO PR I HT HEW TEXT 
1348 CI.S 
13:10 PR I HT4 27, " VERY GOOD! " 
1368 PRI HT4 13 7 , "LET ' S TRY A SA1PLE QUESTI ON TO 1R<E SURE 

lo£" I 
13 78 PR IHT 4 199, • LM>ERS TAl«> EACH OTHER . I ' LL ASK YOU" A 

QUESTION" I 
138e PR IHT4 266, " AI«> SHCJ,j YOU F IIJE POSSIBLE AHS1.ERS Ott.. Y 

ONE" I 
1390 PRI HT4 326, "OF ~ICH IS CORRECT. AFTER YOU ~ DEC IDED 

WHAT THE" J 
1- PRI HT4 3 9 1 , "CORRECT ANSWER IS JVST POIHT THE LIGHT ' 

PEH AT THE" J 
141 0 PR INT 4 468, "SO\.I'IRE OF LIGHT IllES I DE THE RIGHT FllSWER. • J 

14 20 PRIHT4 S87 , "LET HE KNOW wt£N YOU ARE READ¥ TO COHTI IVE" J 

1430 PRINTt ':1 16 , "READY TO CONTI~f.E? " Jt:Hl$ ( 94) 1 
1448 AErl RESET LIGHT PEN 
14:50 OUT99, 8 
1468 REP! RESET LIGHT PEN STATUS VAR I ABLE 
1470 P l -0 
1480 REP! PRIHT TARGET 
1490 PRI HTt ':137, LHJ 
I~ R£11 TES T TO SEE IF LIGHT PEN TRIGGERED 
1518 IF I I'F<9':1> >127 GOSUB :582 0 
1520 A£11 Pt~l IF LIGHT PEN WAS CAlER TARGET 
1530 I F P l • l GOTO 1:560 
ls-40 REP! AS IT WAS I'C>T , LOOP ~TIL IT I S 
15:10 GOTO 1~90 
1:560 CI.S 
157 8 PRIHTt 320, "WHAT COLOU'I I S THE SKV?" J 
I~ PRI HTt 4S8, "BROWN" I 
1590 PRI HTt 522 , "BLUE" J 
1680 PRI HTt 586, " ORANGE WI TH BLUE PQ..KA DOTS" J 
1610 PRIHTt 6:50, "IT tt'lS 1'1> C:O..OU'I" J 
1620 PRI HTt 7 14 , " WHAT DOES IT PlATTER" J 
1630 REPI RESET LIGHT PEH 
1640 OUT 99, lil 
16:50 REP! RESET LIGHT PEH STATUS VARIABLE 
1668 Pl -0 
1678 AErl PRINT 5 TARGETS , ONE FOR EACH POSSIBLE ANSWER 
1680 F OR fe-448 TO 784 STEP 64 
1690 PRIHTt fe , LHI 
1700 AErl TIMING LOOP TO "-LOW DISPI..AV TO STABL I ZE 
17 10 FOR AB-1 TO 8 :1-EXT AB 
1720 REP! TEST FOR TRI GGER I NG, BRAHCH IF SO 
1730 I F I I'F( 99))127 THEN GOSLII :5828 
17 40 A£11 P l •l IF LI GHT PEH OVER ONE OF THE TARGETS -

fe WILL 
BE EQUAL TO THE UAL.IJE OF THE PRINT POSITION lot£RE 
TRI GGERI NG TARGET IS LOCATED 



Apparat. Inc .. announces the most 
powerful Disk Operating System for the 
TR&-808. It has been designed for the 
sophisticated user and professional 
pr09rammer who demands the ultimate 
in d1sk operating systems. 

NEWDOS/80 is not meant to replace 
the present version of NEW DOS 2.1 
which satisfies most users, but is a 
carefully planned upward enhance
ment. which significantly extends 
NEWDOS 2.1's capabilities. This new 
member to the Apparat N EWDOS' 
family is upward compatible with 
present NEWDOS 2.1 and is supplied 
on Diskette, complete with enhanced 
NEWDOS +utility programs and 
documentation. Some of the 
NEWDOS/ 80 features are: 

• New BASIC commands that 
supports files with variable record 
lengths up to 4095 Bytes long. 

• Mix or match disk drives. Supports 
any track count from 18 to 80. Use 

35, 40 or 77 track 5" mini disks drives 
or 8" disk drives. or any combination. 

• A security boot-up for BASIC or 
machine code application programs. 
User never sees "DOS READY" or 
"> READY" and is unable to 
"BREAK", clear screen. o r issue 
any direct BASIC statement 
including "LIST". 

• New editing commands that allow 
program lines to be deleted from one 
location and moved to another or to 
allow the duplication of a program 
line with the deletion of the original. 

• Enhanced and improved 
RENUMBER that allows relocation 
of subroutines. 

• Powerful chaining commands. 

• Print Spooler. 
• DFG function; simultaneous striking 

of the D. F and G keys will allow 
the user to enter a mini-DOS 
to perform some DOS commands 
without disturbing the resident 
program. (e.g. dir while in scripsit.) 

• Upward compatible with NEWDOS 
2.1and TRSDOS 2.3. 

• Includes machine language 
Superzap/ 80 and all Apparat 2.1 
utilities. 

• Enter debug any time by pressing 
123 keys. Afso allows disk 1/0 . 

• Diskette "Purge" command. 
• Specifiable system options (limited 

sysgen type commands). 

• Increased directory capacity. 
• Copy by file commands. 
NEWDOS/ 80 with all of the 

NEWDOS + utility programs, many of 
which have been enhanced . is priced at 
just $149.00 and is available at most 
TRS-80 dealers. 

As with 2.1, NEWDOS/ 80 relies on 
the TRSDOS and Disk Basic Reference 
Manual published by Radio Shack. 
NEWDOS/ 80 documentation supports 
its enhancements and upgrades only. 

r-----------;:::====;::;::::;::::::::::::::::::::l .----------------------------------------

l•h!•l ~I :,~~~=-SE N!WOOS/80, COMPLET~::::~:-Tec:hnology,lnc. 
~ 4401S.T-IW!Iw.y - OA - 3304W.IIIKA"'-BI¥d. 

Denver, CO 10237 s.nta Ana, CA 82704 

Apparat,lnc. 
htCROCCNVAJER 
TEOtO.OGY 
NCORPORATED .,. 2a 

30317N-7275 3031741-1771 714/ln-.. 23 

D Check D Money Order D Master Charge D Visa 

Card No Expirat1on Date------
Colo. residents add 6 5~ sates tax Car res1dents add 6~ sates lax 
AddS tO.OO postage and handling 

Please rush NEWDOS/80 @ $149 EACH TO: 

Name -----------------------

Address --------------------- --

City --------- State _ _______ Zip ___ _ 
Phone _________ ___ 

._ ________________________ __.~ L-------------------------------------~~-~ 
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Announcing the most important utility ever 
introduced for the TRS-80* Modell and Model D-

ENHBAS™ 
ENHBAS is an Enhanced Basic extension module, 
which loads at the top of BASIC, adding many com
mands and background tasks-
DOver 30 new commands added to your BASIC: 

eSOR'T - Multi-keying, multi-tagging array sort. Sorts thou· 
sands of items in mere seconds, all with one cOI'1'li'Tlal'ld! 

eJNAME Se.xp-Use line labels ~-th line numbera in 
branc_h~ statementa, as in assemb language, using the 
ENHBAS commands GTO and C (apecial GOTO 
and GOSUB). For example: 

10 GTO "ENTER A LJNE• 
20 REM UNE 10 IS THE SAME AS 'GOTO 30' 
30 JNAME "ENTER A LINE" : INPUT AS 

How many times haveyouwantedtousevariablesto refer· 
ence line numbers? Now you can! GTO and CSUB allow 
variable expressiona as operandi, such as: GTO X+40or 
CSUB <Y*10)+30. 

•WHILE I WEND-New, structured programming loop 
construct. Makes for more logical program flow. 

eEXEC I EVAL-Two new, extremely ~rful functioN! 
EVAL evaluates an algebraic expresaiOI"' in string form: 
AS = "X + 2w : Y = EVAL AS would result in Y being set 
equal to the algebraic expression X+ 2. With EVAL, you 
can manipulate complex functions in 5tring form, and then 
execute them. 
EXEC executes a string expression as if il were a BASIC 
progrom line' For example: 
AS = "PRINT X" : X = 4 : EXEC AS would result in a 4 
printed on the screen (that is, execution of the BASIC 
statement -pfijNT X"). With EXEC, your computer can 
write its own programs and execule them! 

-cALL-Pass controllo machine language sub-routines at 
any address, passing parameters both ways. 

-eLM I PAGE- Set up automatic _page roll·over and other 
line printer functions from BASIC. 

•AB tlla. and many more! 

Din addition to the above commands, Model I 
ENHBAS contains vector graphics and drawing 
commands. Model II ENHBAS has many func
tions suited to business programming-ISAM file 
handling commands, RS-232 access, and many 
more; along with several Model I BASIC com
mands left out of Model II (PEEK, POKE, etc.). 

DENHBAS includes many background utilities: 
eUHr·ulect cu~ •Short-entry commands 
el(_, clidr (Shi/t·lftter) 
•2·tone beep on error elleal Controllreys 
•Automatic lower-coae eOne-letter commcrncl. 
•Automatic debounce •Formatted USTing 

ENHBAS is available for: 
16K Modeii-Level·ll Tape . ... . . ........ ..... .... $39.95 
32K Model I Disk ................ .... .... . . . . . .. $39.95 
32K Model U ............. ...... ............. ... $99.95 

Otlwr eo/tware: 
CSG PILOT -Disk-based, 1\qllevellanguage. Fast! 

32K Modell Disk . .... . . .. ...... . . . ..... .. . . . . . $59.95 
Z-EMULATOR- Executes assembly language program lines 

16K Modeli- Level-11 Tape I 32K Model I Disk . . . $29.95 
ENHCOMP-Integer sublet BASIC compiler. Full graphics and 
unlimited lengrh variables. Written in machine-language- fqt! 

32K Modell Disk ....... . .. . . ... ... . . . ...... ... $24.95 
ABBREV-Level-1 abbreviations in l.evel·IVDiak BASIC. 

16K Model 1-Level·ll Tape / 161< MO!kll Disk . .. $24.95 

·nrs.-" ~ r«gos t"ed lr~mork o1 Racloo ShAck. • Tandy Co. 

The Comsoft Group 
6008 N.Keystone Ave., Dept. 80, lndillnapolis, IN 46220 

(317) 482-3951 
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I~ IF Pl• l TI£N <AlTO 1808 
I 760 REI'! Pf?l HT t4C:XT TRPGET AI(' CtECY Fat Tl! I GGEP.I NG 
I 770 t.:xl A'S 
1 7SO REM H0 TRIGGEI< itiC. - R£PUIT S£01.€Ha: 
1790 <AlTO 1680 
1800 cu. 
18 10 REM TARGE-r AT PRI NT POSITtOU 51 2 IS ON..Y COI!KCT 

OHE SO 
I'Pit iT APf'1'tOF't>IATE ,.;:.sSAGE ~lNG TO U5£lt ""SPOHSI: 

18«0 I F H'"_,..~l~ <AlTO 1870 
18 :;(1 F1>ltla 1 38 . ·tL'CU THOUGH \ 'OU ~REt> THAT LAST QUESTION" I 

1840 PR!Ua 20\ ." IHCON'Et TLY I,..~ YOU NOW tCHOW NOW 
TO USE" I 

I S~.:.e Pllit lllT4 27 1 , " THE LIGHT P£N TO FtiSA.IER OUESTIOHS." 
1860 GOTO l'il00 
1!0 '?0 Pl< ltH4 1'!1:1 , "IJE.I<V GOO!>'" 
I SS0 PRIHT4 203, "AT LEAST I KUOW Y0UP HOT OOING TO ~ 

PH'o'"l 
1890 PRltiT• :z64 , "f>R03LO.S USING TIE LIGHT P£N TO ANSWER 

t!Ut;S IICJ6"; 
1900 PRHIT4 ~-"SHALL WE I!I:Git<""l 
1 ~• 10 I"Pitn~ ~ t :- . ·REACYI TO COUTitU " I CHRI <':M > I 
I 9::0 Kl'l PES£ T L IGHT PEl~ 
1 ~-so our <n . o 
19 " 0 I<EM Pl.!>£1 LICiHl PE"' STATUS ..-: IAE:LE 
19'"..0 P l -0 
; Ge{J F1:M FV Itll lf~ 
1';'\) WI!Ht 938 . U I; 
19a0 PE11 TES T FCP TPI GGEP IIG 
1':<--:?<J H lt~(~ "' "' l ::;- GOSle ~20 
Z000 F'£11 P I - I IF F'£11 WAS ~P TAI':GET 
20Hl IF P I - I <AlTO le"".-0 

_ 2829 REM AS IT WAS HOT - LOOP l.NTIL IT IS 
2830 OOTO 1970 
2040 REM AS IT WAS PRINT tEXT t£SSAC& 
295e CLS 
2860 PRIHT4 265, "WE CA-l DO THIS TEST OHE C1F TWO WIIYS. 

EITHER 1" 1 
297 0 PRIHT4 326. "CA-l TEU.. YOU THE DfiiTE 1M> WU TCI.L I.: 

-T -0" 1 
:zeee PIUNTe 3'12, "OR I ' U. TELL YOU IHH -.o IN> WU 

PICK TIE" I 
2990 PRINT4 473, "CORRECT DfiiTE. " I 
2llilll PRINTe = · "IT DOESN' T t1ATTER TO 1£ WHICM WIN WI!: 

DO IT " I 
2110 PRWT4 ill! , " SO YOU CH()OS[• s 
2 128 PRINTt 7\4 , " I TELL YOU TIE DfiiTE - YOU TELL I'E ~ 
~-; 

2130 PRIHTt 778, "1 T[Ll. VOlt~~-- VOlt TELL 
I'E THE DfiiTE • l 

2148 1!01 RES£T L IGHT POi 
2 150 OUT 99. 8 
2 1f>e REM RESET LIGHT P£N STATUS ~I,._E 
2 179 Pl-0 
2180 1!01 PRINT TWO TARGETS - OHE FOR EACH POSSIIU: R£SPOt&E 
2 190 F Of< -794 TO 768 STEP 64 
2200 PllitUHe AM.LHI 
2218 R£11 TEST FOR TlUGGEJUHG 
2220 I F IHP<99> >127 G0SUB :!82e 
2230 REM P!•l IF PEN ON TIIIIGET 
2240 IF P l • l OOTO 22'90 
22':10 REI1 PRINT t£XT TARGET 
2260 HEXT AM 
227 0 REM t«l TRIGGERING - R£~T S£~ 
~<AlTO 2 1'300 
2290 CLS 
2300 REM CCJ~T OI SPU!Y TO l2 ~TEll FORI«T 
2310 PR!tiTCHU<23> 
23:«e REM I~Of<H USER C1F OEUW lof!IL£ ~ IHITJILIZES 

AOI>I T1 otft. 1.M IAIIL£5 ETC. 
:233e PRlUT4 l':M , "STANOeY • •• "I 
::n4e 1!01 ll£TERr'llt£ FORP'IIT OtOICE C1F USER _., l'ltiNT P'051TlON 

C1F TIE TRIGGERING TMG£1' 
2350 tr - 7.S TIEH A3• 1 EL~ Al-e 
2360 REM INITIALI ZE QUES TION c:cJU4TV!' 
2 3 7 0 Al•l 
2380 !litEM IIHC>a'LY ll£TERtiiiE OIIOEJt IN WHIOl CII.CSTIOH$ 

ARE FISK!l> 
239e A4--RICH 5e> 
2400 REI'1 ll£TERt111E IF SELECTION HAS 8£EH ,.ICKEI> lUCIE 
2410 l F fi2<A4>>e GOTO 2398 ELSE fi2<1M>•II 
2420 RESTORE 
2 4 30 REM GET ftf'PRQPR I ATE STI!U«iS <QUESTION IN> ANSWER> 

FRO'l 
CATA STATEI'IENTS 

2"40 FOR Ff5~ I TO A4 
2450 READ 88 
2-of>e REFC.> 89 
2 .. 70 ·~· A'S 
:::400 IF Rl• l TIEH 8~89 ELS£ 83-88 
.. 4~ I F RJ• l TIEtl 82-88 ELS£ 82-e'J 
? AU 8H O>a82 
2'S10 F~ R6• 1 TO 4 
~;;:.'(! llitESfORE 
2:>30 REM ~V OETERr'IIIE OTHER POSSIIILE ANSWERS FOR 

USER' S 
C>«llCE 

2:.40 A4--R!«::( 50) 
~':-0 llitEI'I OETERr'lliE IF IT HIS eEEH PREUIOUSI.Y OC5EH 
~ IF fi2<A4>•1 OR A2<1M>•II OOTO 2548 El.5E ~<M>-..z< IM > +I 
~7e FOR A'!l-1 TO A4 
2Se0 llitEAO 88 
.2590 llitEAO 89 
~00 1r Al•l THEN 81 <A6>-e& ELSE Bl <IW.>-89 
2610 HEXT A:5 
2620 t€XT A6 
2630 CLS 
2640 PRINTe g , ""-EST! ON HOr "1111 
2650 1!01 IRAHCH ACCORDING TO OUESTJON ~T 
2660 ON A3+1 OOTO 2688 , 21M 
2679 1!01 FOR ' DATE AS OUESTION' FOI!ftRT, RAHDCK.Y ~II£ 

NOW THE QUESTION IS~ 



2680 014 RtC><J > GOTO 2698 . 2710 , zne 
2690 PRINTf 12S, " IoN'IT IS "1831" IIOST NOTED F OR?"I 
2 7 00 GOTO 2798 
27 1 0 PRINTt 128, " WHAT ~ ~ " 1831"?"1 

720 GOTO 2798 
2 7 30 PRINa 128, 831" IS AN II!PCIITAHT OfiTE, WHAT .-HED?" I 

2740 GOT02798 
27:10 REM IlL€ TO ~ IN GJ1fn£R, ' OCC\.JI£HC:£ AS CII.EST I~' 

F~T IS PKlAS£1> IN CH..V ONE ~ 
2 760 PRIUa 128 . 831 " - ~·1 
:!770 REM THE AH5'-£RS FRON ~ICH THE US£1! l'fW c:HXl5E Rl!£ 

STORED 
I H ARRAV B I • AS THE CJJ!OER IH ~ICH TNEV Rl!£ 

PRIIHED 
OUT "IGHT ltC>ICFtTE TO THE US£1! WHAT 1l£ CURIIECT 
~ I S , THE OI10ER IN ~ICH TI£V Rl!£ PRINTED' 

.:!780 REM I S RAI-«>ott.'l DETERMINED. 
Zl90 A7•264 
2800 F~ fO"() TO 4 
28 10 A6-RI-C><:5 >-I 
2820 IF Bl <A6>•"" GOTO 2810 
28';0 PPitHt A7, BI <A6> ; 
2S4 0 I F A6•0 TNEN ABaA7 • 6 1 
2850 BI<A6>•" " 
2860 A7~A7+64 
;al70 tiEXT AS 

80 REM RESET L.IGHT PEH STATUS VARifa..E 
l89ll Pl- 0 
• IJO I!EM li!£. 1 LIGHT f'£11 
-~ 10 OUT <n, O 
~~0 A7 .. _'61 
2930 REM SE I UP TARGET PRIHTINCi L.OCIP FOI! 5 DIFFERENT 

TAI<GETS 
..r;.40 FOR fO><O TO 4 
• --:1:00 REM PI< IHT TAPGET 
.l960 PRIHlt A7, L.l~l 
:t'970 A7oaft7 • b4 
:29&1 REM AL.L.OW D I SPUlV TO ST AQ. I ZE 
~ FOI! A6al TO B 
JOOC REM TEST FOI! TR I CiGERitG 
38 10 I F IT.t'<99>'127 GOSU8 :seze 
:;020 REM P 1• 1 IF L.l GHT PEN WRS 01.€11 TARGET Pfi£S£NT\. V 

PRitiTEO 
38:;0 IF Pl•l GOTO ::1080 
3040 REM AS IT I.IASN' T PRINT NEXT TARGET 
30::;o NEXT AS 
::5060 REM HOTHI NCi TRIGGERED, REPEAT SEQI£NCE LtiTIL. TRIGGEI!£l> 
387 0 GOTO 2920 
::1080 IF A8af17 THEN A'9-A9+ 1 Q.SE -AA+I 
3090 REM DETERMI NE IF US£1! INP\IT WAS CORIIIECT 
l iOO IF R8afl? GOTO 3 1 30 
JI I O GOTO J~ 
3 120 REM AS THE ANSWER WRS CURRECT I!AtC>Cft.V OETER91IHE 

COt~GiATI.LATOI!V REI1ARK 
31 3 0 ~ Rt-e> <:l> GOTO 3140 . 3 168 .319e , 3290 . lzze 
3 140 PI!INlt 799 , "THAT ' S RIGHT" 1 
3 1:50 GOTO 3390 
3 1<>0 PRlHTol 799, "COI!RECT"I 
.,; I 7 0 GOTO 3390 
3 1&0 PRI HT4 799, "VERY GOOO• " I 
J l 90 GOTO 3390 
3200 PI! IHTt 70'9 . "VOU' RE ABSO..UTQ.V I! IGfT " I 
3 I 0 GOTO 3398 
3220 PI! I NT t 799, "GOClO WORK • 1 
l230 GOTO l398 
3 4 0 REt! AS IT WAS IHCORI!ECT - HOTIFV USEJ! AND PRINT 
~CT 

AHSioiER 
32:"'...0 ~ RtD<5 > GOTO 3260 , 328e , 3300 , lJ20 , 3340 
;;,.,o PRIHTt 70'9, "SORRY, WRONG AHSioiER" I 
3270 GOTO 33:50 
3280 PRmTt 70'9. "THAT ' S 1-C>T RI GHT"I 
32',/0 GOTO l3:50 
3300 PI!IHTt 799, "1JHFOI!TUHATQ.V THAT ' S THE WRONG ANSWUI" I ' 

3 3 10 UOTO 3~ 
3JZO PRIUTt 799 , " t~. THAT I S HOT RI GHT" 1 
J330 GOTO l3:50 
3 0 PRIHTt 70'9, " ltiC~CT " I 
..>3:50 PRINT t 773, " THE CORRECT AHSWER WAS r " 1 
~0 PRHHt 840, CHRI <J.4 >1B2 JCHa( J.4 ) 
3370 GOTO 3390 
33 8 0 R£11 CLEAR ARRAY CF IHCOI!RECT AH5'-£RS US£D IN L.AST • 

OUES I I~ AS TNE'I r-v:tv BE USED AGFIIN IN NEXT 
OUEST lOt~ 

::!390 FOR ~QO TO :50 
34UO IF AZ<A5>• 11 01! A2<A:5) • 1 THE N AZ<A!I>•AZ<I'e>- 1 
J410 NEXT A5 
3 4 20 REM 11-ICI!Et£N T QUEST I 01~ CQ..INTER 
~30 AI~A. · I 
.SH O REI1 HAS THE EK> BEEN REACHEI>? IF SO GOTO TO EHD 

POI!Tl0t4 
OF PROGRAM 

34:50 I F Al•:ll GOTO 3400 
34<>0 GOTO 2398 
34 70 REM Tll111lG L.OCIP TO PRESER\A: 0 I SPU1V 
3480 FOI! A6al TQA...OO: NEXT A6 
3-490 REM PI!IHT F i t-ft. 11ESSAGE AND DISP\..FIV SCORE AND P£ROEHTAC;E 
l::;oO CL.S 
3:510 PI!IHTt 193 , "lo£U., THAT' S IT. VOU HfiO..E ANSWEJI£0 AU. " I 

3:520 PRINTt n7 . " AL.L. F I FTY ~STIONS. THI S Til£ VOU CiOT "I 

3530 PRINT t 320 , A'91 " RIGHT AND • IAA 1 " WI!OHG ~I CH WORKS OUT 
TO" I 

3546 PRINT. 384 , A'9•2 1 "%" 1 
3:5:50 CI -A9• 2 
3::.60 REM PI!IIH ADOITIOHAI.. C01111EHT AS lofii!I!A(TEO IV SCOM:' 
3:570 I F Cl <:ie THEH B2•"BETTEI! L.UCI< NEXT Til£" 
3:580 IF Cl >68 THEN B2•"GOOO WORI< ~ 
l53 0 IF Cl>70 THEN B2•"UEI!V G000 WORK" 
3600 I F Cl ) 90 THEN B2•"EXCEL.L.ENT " 

Progr1m cof111nuea 

For lRS-80 I & II 
You Customize the Fastest 
Editor for Word Processing, 

C-Baslc, Fortran and Assembler. 
Features of VEDIT: 

Full screen editor with status line. The screen contin
uously displays the region of the file being edited. Changes 
are made by moving the cursor to any place in the file and 
typing in new text or hitting a function key. You easily edit I 0 
times faster than with a command editor. 

Full array of cursor movements with single key movement 
to begin and end of lines and to tab positions . 

FunCtion keys for character delete, line delete and 
allowing line splitting and concatenating. 

Text movement is very easy using a text register. 
Flexible command mode allows global search and 

substitute, repetitive editing operations. 
Blocks of text are readily copied from one file to another. 

Files may be merged on input. split on output and more. 
Extensive 60 page, clearly written manual with sections for 

both the beginning and experienced user. 
Special Features: 

Disk buffering can automatically perform Read/Write for 
files larger than available main memory. 

Tabs settable to any positions. Tab key inserts tab 
character or spaces to next tab position. 

Display of clearly marked continuation lines for text lines 
longer than the screen. 

C " HII •• • •·•~- .. Oof-•1 -.u•ot" ( ••• You Customize It: ..... ... , .• - .......... c-·H· 
Keyboard layout for cursor and function keys. 
Defauh Tab positions and various parameters. 
Scrolling methods. 

Changes You Make On the Screen 
Become Changes to the File. 

Compare with the other screen oriented editors, and note 
that VEDIT: 

e Creates and ed"s standard text files, 
Needs no conversion progr•m • 

e Requires no h•rdware changes. 
• Never looses ch•r•ctera during f•at typing. 

Ordering: Currently for CP/ M only, specify CP/ M vendor. 
Also available for most other CP/ M systems. 
VEDIT for TRS-80 Modell : ...... . . . .... ... S100 
VEDIT for TRS-80 Model II: ... . . . ...... . ... $110 
Manual: Price refunded with software purchase . S 15 

VISA and MASTER CHARGE Welcome. 
Dealer Inquires lnv"ed. 

See us at the Northeast Computer Show. 

VF••IT CP/M DY:.! 
.,u, eon.uview 

Ptoducts Inc. 
1531 Jones Drive Ann Arbor, Michigan 48105 

Call Anytime · (313) 996-1299 
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More features -
More challenging 
• ENT IRELY in machine language for fast action 
• 1-4 players 
• Upper and lower flippers 
• Resetting flip flops and rollovers 
• Player controls ball direction 
• Extra bal ls to be won 
• Extra games to be won 
• Tilt function 
• Double Bonus on third ball 
• Blinking 'Black Holes' 
• Hitting ball with fl ippers increases speed 
• Ultimate sound feature 
• 1/6 scale of a real pinball game 

For use on TRS 80 Level II 16K* 
Dealer Inquiries invited 

$19 • 95 
For Cassettes 

"TRS 80 ts a trademark of Tandy Corp 

Spnd chr>ck or moneyorders to SOUTHERN CROSS SYSTEMS .... 448 

Sorr r No phonp ordt•rs P.t< '"' Trac1P CPrtpr Sui!P 301 190 S K"19 Strpc·t 
Hr>r1n1,1, Hawa" 96813 Ph 808-524-5282 

Have computer, will travel. 
Executive Computer System Carrying Cases. 
• Maku your microcomputer truly portable. 
• Protecta your equipme'nt · locldng letchee limit. occesa. 
• Ruaa:ed blac:k vinyl with metel corncro out••de. 
• Proleetive foam rubber, blac:k velveteen covered, inside. 
• Computf!r can be operated without ~movina from c1u1e 
• And caoeo are euotom designed for fuU oyotema-

Apple* ExecuLive Cue holds : TRS-80 .. Ex.ecutlve Case holds : 

• Apple micrucomputer. 
• 9" Sanyo moni tor. 
• 2 diek drives. 

• TRS·80 Microcomputer. 
• Expansion interface. 
• 2 d1ak dri veo. 

• Power at.rip . 
• 2 boxes diokelleo. 

• Po wer etrlp. 
• 2 boxes diokcttee. 
• Manual1. • Manuals. 

• Dimeneio ne: 28 " x 21"x 101;, ~ • Dimcnsinna: 28" x 2 111\: .. x 8t~ ." 
• Weiaht: 17 poundo. 
• Price: 1179 

• WeighL: 17 pounds. 
• Price: 1179 

Thrms: FOB Loa Angeles- Master Charge, Visa or check 
with order. Allow 3·4 weeks for delivery. 

• Registered. Apple Computers. lnc. 
•• Registered Trademark. Tandy Corporatio n. 

COIVIPUTER TEXTile ...-390 

10960 Wilshire Blvd. Suite 1504 
Los Angele11. CA 90024 12131 477·2196 
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16K MEMORY KITS $49.95 
4116's 6 MONTH WARRANTY INSTRUCTIONS INCLUDED 

DISK DRIVES 
PERCOM TFD-100 $325 
PER COM TFD- 200 $595 

CCI-100 $305 
CCI-200 $495 

2 DRIVE CABLE S24.95 4 DRIVE CABLE S34.95 

PRINTERS $695 
MICROTEK MTSOP BI-DIRECTIONAL 

125 CPS UPPER & LOWER CASE 
1 YEAR WARRANTY 

CABLE- S24.95 

DISKETTES 
MEMOREX OR BASF 10/$26.50 

YOUR SATISFACTION GUARANTEED OR FULL REFUND 

MICROCOMPUTER SERVICES CORPORATION 
7314 MATIHEWS-MINT HILL RD. CHARLOTIE, NC 2821 2 



3610 I F CI • IOO THEH S::• "PERFECT -- HOT ONE WI!OHG" 
3620 PRI IIU :l76, B2 
~ PRIHT 
3.640 PR 11 fl 
36:.0 D«> 
:;oee R£1'1 SU6ROUT It£ TO INSURE LIGHT PEtl I S CI\.£R TAJIG£T. 

ACCOtFl. I SHED 8V T\.RHIHG OF TlE LIGHT PEM - OECKIHG 
FeN> CHAtiCiE IH PORT UR.l£ - ~IHG IT 

:.010 R£11 OH AGAI N TO SEE IF THE PEM IS STIU IH TlE SAP1E 

S0':"' Pl 

POSIT l Oti At«) J<EPEATIHG H£ loHOLE SE~ AGAIN 
JVST TO tR(E ~-

5()30 R£1'1 LOCN> TO PERFOf!M OPERATIOH T\IICE 
50-10 FOR f!S- 1 TO 2 
5eSO RD1 Tl.f\11 L IGHT PEN OFF 
S060 F'RIIIl LF l 
507 0 RE11 1 1niHG LOCN> 10 S TABIL IZE DISPLAY 
::.000 FOR AC- 1 TO 1511£XT AC 
::;Q30 R£n F£5( 1 L I GHT PEII 
:l iOO W 1 99 . 0 
5 11 0 F'EII T I '"I lliG LOOP TO STABILIZE DISPLAY 
::a~ rOP AC• I 10 '!i ll lEXT AC 
::> I ' Rt:M S T ILL BE H IG TRIGGERED - CAll ' T BE CI\.£R THIS TARG£ T 

AS 11 IS IIOW OFF 
~. J .. O IF ll lf' t 99» 127 THEN Rt:T~ 
:..1 :;o REn T URII Tf!F'GE T OH 
:... l ..,O ~lt ll u o 
~1 7~ R£11 STnBlL I ZE DISPL~~/PEH 
'J i i:-"0 FOP AC&I TO I O:r£ XT AC 
S l ':/0 11n1 F'EII liCIT IF' JGGERED - CAI-h?T BE OH TAJIG£T - RE~ 
:.:-oo Jr 11F', 9'.l) - 12:' TllEJI RET~ 
:l.liO REII Fjy[RT 10 f'ft..C ~ 
J.:~ 1£ X I tit4 
:.;z;{) RE~1 Ci"CR Tr~T - SET STATUS UR.l£ 
".:1::40 P l .. l 
•.;. :;o R'EI1 r..t:$E I L1 G H PEH 
:..2t-0 WI Y'J , 0 
'!i r O REM REIUI'Il TO 11AIIl ~ 
5280 Rt:Tl.f\11 
80C10 R'CI1 N tT A rOR WEST ! Ot~ - ~ISTIIlG OF OfiTE FIRST, ' 

Ff(;T 
SEtOt«> - VOU 11AV OF ~ Oft«iE FIN OF THESE' 
'IOU OCS IRE AS LCllG RS YOU HAIJE FIFTY IN ALL. 

8010 DATA " SEPTE:Mil£P 6 .J90J " , "U.S. PRES IDENT WILLIIW'I MO<INLEV 
ASSAS II~TED" 

802 0 OfiTA " IOJEI'IEER 16 . 1907" . "STATE OF CJ<LIMJt1A 11F10E Tt£ 
46 Til S TATE OF It£ LIIIOH" 

00::;0 OOTA "AUGUST JS , 19 12 " , " PAI4'11A CANAL CN>ENS" 
8040 OOTA "JAIUlRV 6 , 19 12" , "1£Y MEXICO 46TH STATE TO ENTER 

Ulll()l" 
80::.0 DATA "FEBRI.JAR\' 12 . 19 1:" , "ARIZONA 43TH STATE TO EHTER 

UI U Cl l" 
8060 DATA " " lROi I S , 19 12" , "K IIIG G£0R(;E OF GREECE RSSASIHATED" 
007 0 DATA "JL.t.V 2S .J9 14" , " J.aa.D WAR I" 
8080 DATA "APRIL 6 . 19 17 " , " U. S . A. DECLARES WAR OH ~· 
80':10 DATA " tOJEI'UR l J , 19 1S" , "ARMI STICE DECLARED OH Tt£ 

lo1ES TERH FROtH" 
8 100 DATA " DECEI'UR 30, 19 18" , "U. S . S .R. ESTABLISHED" 
8 11 0 DATA "OCTOO£R ~. 1 9~" , "N[W VCI1)( S TOCK I1ARK£T CRASH" 
8 120 DATA "JAt«Jf~N 3Q, 1933" , "~ HITLER BECOMES CHANCELLOR 

OF CiERtft~V" 
8 1 30 DATA "MARCH 27.193-l" , "J- RES IGHS FT<Ot1 TlE L..EAGL£ 

OF tlAT lOt~· 
8 140 DATA "OCTOO£R 14. 1~33" , "GEI<I1ANV RES IGHS FROM TlE 

L..EAQ.E OF ..,., IOHS" 
8 150 DATA "DECEI'UP 11 . 1936" , "RBDICAT I OH OF KIIIG EDWA1i10 

VIII " 
8 16() DATA " I"HOCH 2S, 1'139" , " Sf'AHI SH CI U IL WAR DC>S" 
8 1 7 0 DATA "SEPTEI1l!ER 3, 1939" . "EIIGUlND C FRAte£ DEOJII'!E 

WAR OH GEI<I1ANV" 
8 180 DATA "DECEI'UR 8 . 1941" , "U.S. A. DECLARES WAR Cll __.. 
81 9 0 DATA "JL.t.\ 16 , 194'!i" . "FIRST ATCI1 BOr'E TEST" 
8200 DATA "FU:AJST 6 , 19-4:5". " Rrot1 BOr'E DROPPED ()l HIROSHIP91" 
8210 DATA "FU:A.IST 1::; , 19-4:;· , "J- ~REHDERS WORLD - ' 

II " 
822C DATA "MAY 7 , 194S", ·G£-N SURREilOERS - WCRLO WAR' 

II " 
S2l0 DATA "JL.t.V 9. l~J " , "Iif;! JlAitl ~FRANCE F~LV IEHO ' 

WCRLO WAR II " 
824U DATA " JUt£ 2 , 1~3" , "QUE£H ELIZI'KTH II COI!ONRTED" 
82"..-0 DATA "SEPTEMBIER J!), 19::;3" , "KH~l~JSHCHEV a£CTED FIRST 

SECRETARY OF U. S . S .R." 
S26e DATA "IOJEMBER J, 19::;7 " , "U. S . S .R. LAI..N:HES FIRST 

Sl'llaLJTE WI TH LI VE DOG" 
8270 DATA "JANUARY 3, 19::;9 " , "At.ASKA BECOMES 4~TH STATE 

OF Tt£ llll Cll " 
828 0 DATA "FEBRU'1RV 19 , 1966" , "F'R IIC£ FN>REW ~· 
8290 DATA "JAtli.MV 20 . 1961 " , "KENt£DV ELECTED ~TH PliES I DENT " 
s:.ua DATA "JUI'£ 3, 1963" , ·~ JOHtl XX III DIES" 
S::lle DATA "IOJEI'I3ER :1:2, 1963" . "KEHHEt>V RSSAS INRTED IH 

OfLLAS " 
C320 DATA "JAI!UftR'I 2 4 . 196:0", "WII~TOH CH.JRCH ILL DIES" 
S3::Al DATA "F[-.--1 7 , 196",;" , "U. S . BEG II~ BOI'IBII«i OF UIET 

IIAI'I" 
!C40 DATA "SEP TIJ"'BER 9 , 196::;" . "FI!AtCE WI TI-C>RAIIS FROM NATO" 
83::;(1 DATA "JL.t.Y 26. 19"'"..3", "AUTHOR OF THIS ARTICLE IS ~· 
8360 DATA "MAY 1:0, 19'j7" , " llRITAIN ATTA INS ~ STATlJS" 
83<0 DATA "APR IL 3 , 18 1 2" , "LOUIS IAHA BE~ 18TH STATE ' 

OF Tt£ UtiiCll" 
83SO DATA "APRIL II , 18 14" . "llAf'OLEOH RI!OICATES" 
8 ::90 DATA "JPIUlRV 20 , 1820" , "G£0R(;E Ill DIES " 

00 DATA " tAV '!i, IB2 l ", "~OH I DIES" 
~I ll DATA "SEPTEI'UR 1 . 1976" , " AUTHOR LOCKS HII5ELF WT 

OF HOUSE" 
:J4-'0 DATA "APRIL 30, 1789" . "WRSHitlGTOH ELECTED 1ST ~SIOEHT" 
843 0 DATA "DECEI'UR 2. 1~9", "J~ BROtot1 HRHGIEI>" 
8440 DATA "MARCH 4 , 1861 " ··- L IICOLH !~'TED" 
~::;o DATA "APR IL 14 , 1865" . "LIHCOLH RSSASSIHATED" 
84<:>0 DATA " J\..l..V J , 1867", " 8.H.A. Glo..€N ROYAL ASSENT" 
847 0 DATA "JUliE 2::; , 18 76 " , "CUSTER ' S LAST STAND" 
~SO DATA "DECD'Il£R 1:;. 1890". "SI TTIHG aLL Klu..£I>" 
~90 DATA " J L.t.V 2 1 , 186J " , "FIRST BATTLE OF I!U.L -· 
8'"..00 DATA " DECEK!ER I S , I~" , "U. S. AllOt.. I SHES SL~· 
s::; 10 DATA "APR IL 9 , 186::;" , "GENE:RAL LEE SURRENDERS - CI UIL 

WAR" 

AT LASTB 
A POWERFUL 

DEBUG MONITOR 
FOR THE 

EXPERT I NOVICE 
PROGRAMMERS 

DEBU8-S/I II 1 ua .. lly pewet1ul ... hlr fir: Ill llltyzt ... 12J 
crat1111 • llllllfyl ... _, 131 ........ llacfllnt-IIIIIUIII 1D .,_. • ,_r IMIII, 1111 .,.._ 

EFFICIENT - SIMPLE - FUI 
No longer do you need to keep reaching lor your reference card or 
searching through your program listing while deb!JQging your pro· 
gram. - Most all of this information is at your fingertips with 
DEBUG-SIS. Warning· Debugging your program with DEBUG-SI S is so 
efficient and convenient that you may l ind yourself wishing thai you 
had more bugs to lind 

RUN II SlOW lOTION 
With OEBUG·S /S you may run your program in slow motion or single 
step and observe your z.ao· registers dynamically and /or observe 
your message printing on the screen one-characler-al·a·time1 

SPliT /SCHEEl DISPLAY 
OEBUG·S/S uses a convenient split screen display system. The upper 
right section of the screen automatically displays upon entry to 
DEBUG-SIS from the user's program. This section shows the user's 
next instruction in hexadecimal and disassembled symbolic form. and 
also shows the user's major z.ao· registers. The left portion of the 
screen is lor the user's display or a scratch pad area lor memory 
dumps. The lower right section of the screen is where DEBUG-SIS 
commands are entered and echoed lor the user's inputs. 

TRAISPAREIT lODE 
DEBUG-SIS may be operated in a transparent mode which leaves the 
entire screen showing all ol the user's dtsplay data upon entry to 
DEBUG-SIS. except lor the letter 0 displayed on I he upper right corner 
of the screen indicating that DEBUG-SIS has been entered. lithe user 
now wishes to examine his Z-80" registers. he simply types 0 (Display). 

"10 CRASH- BREAKPOINTS 
DEBUG-SIS uses a single byte breakpoint which means you may put a 
breakpomt in the tirst byte of any instruction m your program and not 
cause your program to crash because of the breakpoint insertion. Your 
breakpotnt will stay active un1il you reset it or redefine it. This allows 
you to run through loops in your program repeatedly without having to 
redeltne your breakpoint each t ime. You may enter any number of one 
byte pseudo breakpoints simultaneously in your program manually 
with the Memory command. 

POWERFUL COIIANDS 
Examples of OEBUG·S/S commands are: Jump • Go • Breakpoint • 
Memory examine/modify · Hex Dump· ASCII Dump · Symbolic lnstruc· 
lion Dump • Single Step · Automatic Step start/slop • Increase/ 
Decrease Auto Step rate· Clear Screen and save cursor position · Clear 
Screen and home cursor position. plus other commands, 

YOU WILL RECEIVE 
You will receive a cassette and instruction manUII. DEBUG-SIS is 
assembled into lower memory on one side of the cassette and into the 
top of 161( memory on the other side. DEBUG-SIS uses 4K or RAM. 
•TRS«) IS I lr...,lrll al liTe Tllldy Corporotion ' Z-80 IS I trldll'lllrll of lq. 

Send check or monev order payable to: 

CALIOn 
4421 Gilbert St. QX3 
Oakland. CA 94611 

California Residents add 6.5% Sales Tax. 
(PRINn 

$3995 
~--------------------------------------

A~~--------------------------------------

CtTY ---------------------------- STATE ___ ZIP -----
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PRODUCTS 
NEW! 

_.IITUI: - COifTIOUI.t IIITI.,ACI - ll4.H. Mt• ha rdwert or oduct t trltt 
control s U gl'lts., aPQ l; -"' ""' c: -outtr otdDI'It r a l s , darboc. ti .. rs end oUttr 
1H volt dlt .., ft ts .,..,whtrt in your houtt ! Soft••rt contro ll ed by ca a t ttt 
c ab l e. Uu """ Sears or lSI M~ Control SystH -.h h ul tresonic opt i on. 
1\ntlltll t d., testtd, " l f - c:onu intd, .,CI in cludlts lu i c softw•rt. 

TIS-tO tiS& I OTIIU llfSTUIU- IZZ.fS, M.t. 'onnintton . ltst dha booa 
we' ve uton! Oirtctory stcrttl, fi lt for•us, dMattd dhk recovery, etc. 

l[a.IJ1115 Uftl IJ- 115 .. 95, D.A. Utn. ltnn Ln·el-2 ltkt you dtd ltvt l - 1, 
s uo by stto . S.ee aythor • nd strl• as ltvel-1 • .,.,.l. Suo-r M• book ! 

UTILITIES 
n.-z: MCIII. ~ -JT· .• 1M TIS-tO'S - lllt. ts 
n.-ZI: T-l WUII- Of n.-z ... tiM I~ - Zf.ts 
n.-l ftLOCAT•: 1'VT -llll - 1• _. - t . ts 

flh chtne Langy tge •onhors ... t tl'l Z-80 dhattt•bltr ! Mll end UCil •t-ory 
dUIIDii Ulf, "')V(, UCMA_,(, Yfllf'f, flll, UaO, TES T, or SI.AICM eteory,. 
re.ctl ,.du SYST£" u~s, ~tnttr tUAlftalNTS, 'tUfT vith US2:S2 or Centronics, 
rted/wr i U d isk ttttors d i rltct ly ! RSJt-2 t"')t lo.cts lit top of 161 LfVll 1 or 
It ; ISit-20 d isk Includes l v•rsions f or 161:, :SZK and 411.. 

IK-·1 : COIIVIIT SYSTDI' NOaAM TO •1• FIUI •St.tS. h1tc.utt Advtn t urt, 
At r .ll id, •sL-1, ES'·1, , ... "", lttC. f rc. dh\, I'Wif\ tf tl'lty i"ttrflrt •ith 
TISOOS ! IM• owe rs ion • or is whP\ TISOOS 2.3. 

lAIIt-": UWU-1 lAIIt IIITII NI.TIH! - llt.ft. l un enr LEWH-1 IASI C 
orograa on your 1•c Lltow t l -2. 'LUS L'I INT end LLJST lil ttt. our TIS2J2 or 
Ctn trord u. h~rnhfttd on uoe; un bt uted fl'"oe dhl . 

MACHINE LANGUAGE GAMES 
Ul IAU, Mill CUI or ISl-1: - 110. CID tact., ell :S for llS •• 

All IAU: A IUOfl'" shooti1"19 g.a l l~try; our eolt popul11r t•••· 'round bllstd 
•hsHt l auncP\tr shoots higt. s oe.cl eirc.raft ! Mours of f~! 

UIIICA.E: " IUAKOUT " fo r U1t Tl$•10 ! lrtat th rou t h 5 •a ll l • it h 
hi th·soetd bil l\ and ltyboard control\td padclle ! 96 difhrHit opt t ons! 

la•1 : I nte r patterns ._it t. ,..Mit i l"'9 hybolrd ! Save patttrl\1 on tape U 
f\lrnht'IH) . 'lily JoM Con•IY'I Ll'l. FAST - Mout 1 ltcond ~Wr tef"'ration! 

FOR 
THE TRS-ao· 

MODEL ·II TRS-80' 
C'lll- WIUI. Z. D 101 Till -L-11 - 1170 .... Letnt YO 'l ion I roo Dl 9 i te l 
ltstarct.. tuns bot h ' ' "'t l t 1 nd cioubl t cttnth y dht s ! ·· sunct.. rd"" v~tts 1 on 
""''near l y -'Y " ' " soft .. art , i n c. \ ud \ng Cobol , f ortr 11n, C-lu t e, lll•lu h , 
busintu and ~c. c.ount fng o•clegtl, t tc . Mund r l'<ts of oroo r .. s eve H ebl t! 

lall: -(1 Ull -n• •• T• -L-11 - ,,..ts. ltl octt t bl o ••rs lon 
of ISIII-20 o lut tcrttn tdhOt' for -odtfytng t i tt'l ~t r •••ory or disk stttors tn 
both Mt• and ASCII., solit "''.,.. scrol lint, and for•atted strial or Pfiralltl 
print ing. Sold on ulf-boot i l"'9 dhl; d t rec.tiOf"'l t o n v• as TISDOS f ilt. 

PROFESSIONAL SOFTWARE 
r. lUCTIIC I'Utll •• T. TIS-tO: Ta.(...,t.ts, IISI-IISO. ... ' opu l er 
wtd.o td hor for creating and saving U•t f H tt. 'r tnts for•attH copy • hf'l 
r t gl'l:t j l.dt ifi cation, Dett t itling & n\l llb~t r1ng, ttt. UOot r cest on l y, or 
l owtr cnt whh Mtdi fi e at t on. 161. Ltvt l • 1 or 2 (tepe). 

t"r WIIATI. SYITUI 1• r. -L-1 - S14S.DO. H t 1010 / 180 •• soltoer• 
Ius fo r tht lllodt l·1 TIS .. I O. lnd ~o~Citl Tl$232 end IS-2)2·C s oftwer•, 
lowr-cut aupport, dtbounct, DCY-2 and other un tQUt ut tlht ts. Allo .. s uu 
of •any avaHablt progr•• .. r i tttn for C,lll. 

PRINTER SUPPORT 
TIISl3l Nl.Tll I•TUfACl - 149.ts <IS9.9S elttr Juno l Ol. Autabltd & 
ttsttd or t nttr tn t t rf l ct for U232 or ZO·•H curr t nt l oop o rinttrt. 
hoanat o n tnttrfact I\Ot rtQu i rtd. ,r t nt f roe l t v t l -11 IASIC, C' lfil , 
IAS1C·1, , lllCTUC 'I.MCll, t tc.. SUnclard c.asnttt softvart i nduct.d . Add 
12.00 for tMPOint . 

TUnl " f-TTir ..,_ NCUR - l14.ft. Addt P'9' end l int l t ntth 
control, printer pauH, .. teart" lint t•retl\at t on, ttc.. to TIS232. 

...OZ: 
f'IIIZSl: 
UTZll: 

Adell IS-212-C ctolllil itr to ISI0-21ZD - I tort - 19.9S 
IS-232-c tor casuttt version Eltc.trtc ~c tl - 9.9S 
TIS2JZ oncl IS-232-C lor t- Ylrtion of EDUSIO - 9.9S 

OTifD NOIUCTI .,. r. Til-tO 

Eu--1: llt. l5. Aasteltr, ldhor, -.ont to r CIOIO .... eontu> 
UT-1: I... Lh t i nt o l Lt •ol -1 IASIC wi th - c-onu 

.. C,JII t• Dttita l lesearc.._, 11\c. •Tu•IO t• Tandy Corp. 
SH y0wr dta l tr or orct.r di rtct. Cal if. hsict.fttl ICid 61 ta• 

SYSTEM SIFTIAIE P.l. Ill m 

''HISPED'' 

Wh~n you buy your 
TRS-80TM ~qulpm~nt! 
US( our toll fm~ number to 

\:heck our price bl!fori! you buy 
a TRS-80T~ ... an~itcrc! 

1412 WEST FAIRFIELD DR. 

P.O. BOX 8098 PENSACOLA FL 32505 

904/ 438·6607 
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TAPE OPERATION 

2KBaudPLUS 
for the TRS-80TM 

• Silw, wrify and 10«1 ~up to 
4 times faster than normal 

• Sav~. verify and load array Uta up to 
30 times faster than PRINT I 

• User variable hardcopy formattina (3 
output routines work with most 
printers) 

• "HISPED" is a machine lanauaae 
proaram (not a hardware add-on) 

• 2 copies plus a free bale test ,.,.,_ 
supplied on hiah quality cassette-for 
level 2, 16K, 32K or 48K . 

Writ~ for full SP«ifications or ~nd 
SU.95 (ck or mo) + SI.OO P/ H (Calif. 
residents add 611t sales tax) 

14 Hour Ordtrlnf Lint (415) J66-5J40 

..-PALOMAR. 

...._SOITWARE 

170 S. Palomar Dr. 
Redwood City, Ca. 94062 

~221 

••TII$-10 leI .......... ,,......,. ol TANDY COIIP: · 

KEYWORD Indexing System 
<\ ""''~ ul prt;ar.m ... lhal •Ill ''"" 1 dati hk tN1 dl"'- bvUd an 
tn.k\ uf 1U ' "'"-lff'n:ft\.0 t.f -~<! .. .,. .. ln dw k\.1 uf the- ... ilk 
lnd .u ... lnq•Jrfa Uf' ~·lt.ho lntU ftw nlc •.Ja.t dw lftda.:d 
M )-.tK'd .... Tlw "')""-'" katw~ 
• fk\lbk N\.tlf'Ct k ntflt.., •lrh ~k..IIUun pulnh:" 
• ckkllun uf nun l..q~tttd .. fnNft lndn h, '")"'km 
• •• ,,._, ...... , .... nHI .. l41fk fur lnc.tulrl(:,. 

• lnh:rla,( fur u~r "'''tlcn ln~.tulrl'"' 
KI:"\'WORD INDEX- l disk 32K S)Skm $49.95 

I disk 1lK S)Skm $19.95 

SORTS for HOME .1nd BUSINESS 
\.t, t.tH'ftp.t<r •~r ~,.ld he • llhuvt 1 ' Cr"aflk,-:.,--, tu •..e <rrout1 
,....,..m. Th< \uttth--•~ " k.n,.aN In m(mtlf) ""'""' pn...--.m .. ' " 
• rtth:ft ln '"'"''Ill 6\.'1' and ha't tfk lt.th.,.lftll kat•n.:: ... 
•Soon 111111\ "' ' l lll NK do~a 
·~N1 nfl wp tfi S (k-kJ .. ""'muiLini'uv.J, 

•In •~mdlntt ur ck""'"'""' ·•··qu-:n ... ~ 
• Suppun"' Lh. ,,d,1u ur II(W I U 
•Suppurt" ~'I· dl."""- and prlnh:r I () <SO N:T Ill)) 
• Suppun .. u-.-:r I H ruulln~"' 

• l""' <'II' tSUNT IIIJ o>nl) l 
smrr 11- lhl\ &..-.<1 11 '" m.:m • .., .... J 19.95 
SUNr 110- 1!1\ 00~ In ""'"""l .,.on U9.95 

101 the 5llt0US GAMILU 
IIIA~II.l\~1\ ~llllUTIIR. -II~"",,,. •• ,lmwt...- lho: pt.llftt ,of 
~ ... "iinch uf hai'Kb u( fU end •nal)l( ttw ro.ulh un tiP' 1ft t.."'cl 
II 11\SI(. $19.9 5 

'\anuat ... f.4w all pruaram,. •'•llahk kN" Sl.UO <a. 
(prll.':-: d~du, tlhl( un pur-:hll'o( nf pr•tan~m) 

..TRS·80 Is o rt~ijlsterod l radomork oi l .>.NDY CORP."" 

('rilrtheastc7YIICROWAR.f) 
BOX 2133, ~7• 

BOSTON, MA. 02106 



Roger L. Pape 
7545 Marble Dr. 
Liverpool, NY 13088 

Anyone who has attempted 
to trace the program flow of 

the system software In the 
Radio Shack TRs-80 has proba
bly encountered the RST (re
start) Instruction. 

Some calls are used by the 
system to Invoke frequently 
used utility routines. Details of 
these routines are provided so 
that a user might taka advan
tage of the system software to 
reduce the coding required in 
application programs. 

The AST Instruction 

In the Z-80 Instruction set the 

STYLE 

Learn to use the RST instruction 
call to greatest advantage NOW! 

RST provides a compact (one 
byte) subroutine call. Its major 
advantage Is a savings of two 
bytes over the normal CALL 
nnnn Instruction. While the RST 
was intended to service inter
rupts, it can also be used for fre
quently called utility routines in 
the system software In order to 
save as much memory space as 
possible. 

Unfortunately, its format lim
Its RST's flexibility. A descrip
tion of the RST Instruction, as 
described in the vendor litera
ture, is shown In Table 1. 

(Note that the Z-80 assembly 
language convention uses the 
actual address for the operand, 
whereas 8080 code uses oper
ands ranging from 0 to 7.) 

Upon execution, a call is 
made to one of eight fixed mem
ory locations (three "address" 
bits in instruction). These im
plied addresses are only eight 
bytes apart, allowing little room 
for any code of substance. 
Therefore, the usual practice is 
simply to put jump instructions, 
which transfer to an area where 
more space is available, at these 

Get Serious 

locations. 
The restart addresses are at 

page zero, the lowest memory 
addresses. In the TRS.ao this 
area is read-only memory (ROM) 
and cannot be modified by the 
user. To avoid being locked Into 
specific addresses, the RST 
jumps twice, first from the page 
zero ROM area to an area in 
wrlteable RAM memory, which 
can be modified. 

These standard locations In 
RAM (referred to as the restart 
vector table) are defined by the 
jump instructions burned into 
ROM and, in turn, contain jump 
instructions to the area where 
the actual service routine re
sides. Because of these extra 
jumps, it is obvious that the RST 
instruction has no speed advan
tage over the CALL Instruction. 
As stated earlier, the RST Is 
used In the Level II software to 
save memory space. 

Using RST with Level II 

The default locations for RST 
08H through RST 38H routines 
are defined at system initializa
tion (power-up), when jump in
structions are loaded into RAM 

location 4000H to 4014H. The 
addresses loaded in this area 
can be modified after power-up 
to change any of the RST rou
tines, except the power-up rou
tine (RST 0). Note, however, that 
the TRS.SO Level II software 
makes use of six of the eight 
available RST calls. The user 
should not modify any of those 
six vectors, with the possible ex
ception of the last one, RST 38H. 

Table 2 shows the sequence 
of addresses in hexadecimal 
called by the various RST in· 
structions and the actual ser-

Opcode 

RST p 

1 1 - I - 1 1 1 

where I • p/8 

(SP-1)-PC. 
(5P -2)-PC, 

SP-SP-2 
PC.-o 
PC, -p 

Table 1. The Format of RST 
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liST 

8 8888: D! 
><ORA 
JP 8674H 

8868 ~88 IC96: LD A. CHU 
EX ISPl . HL 
CP CHU 
IHC HL 
EX ISP> .HL 
JP Z. ID78H 
JP 1997H 

2 0811!1 481!3 1078 : HXT: IHC HL 
LO A. CHU 
CP 3AH 
RETHC 
CP 28H 
JP A.HXT 
CP 88H 
JR HC.CHK 
CP 89H 
JP HC.HXT 

CHIC: CP 38H 
CCF 
IHC A 
DEC A 
RET 

3 Btll8 41!86 IC9e : LO A.H 
sue o 
RET HZ 
LD A. L 
SUBE 
RET 

4 8879 4889 2509: LO A. C411AFHl 
CP 88H 
JR HC .DP 
sue eJH 

ORA 
SCF 
RET 

Df' : SUB 83H 
OR A 
RET 

5 8828 488C: RET 

6 

7 8838 4812: 

RET 

El 
RET 

Tsble2. 

cUsat>l• lnt..-rup\s 
clotar A r.qlst..-
to s~st•N inl tlollzotlon 

:~t cur-r.,t charact..-
:~t •r•turn oddr" fra. slack 
: co~ore char to lhot aft ... CAlL lnslr 
; lncr•-.nt polnt•r 
; restor• os adjusted r•turn -
; continue os I!ST IIIH If •
;else syntax •rror 

; lncr.....,l string point ... 
:q•t character 
; coq~ar• to : 
; return If •qual or hl9her 
:checK for spec• 
;sKip over spoc•s 
: olso skip 

HT 
and 
LF 

; co...,..r• to 8 
;co~l carr~ flaq <s•t If dlqlt) 
;th•se 2 lnstr cl•or z•ro flaq 
:In cos• character uas 8 

: get high b~l• of HL pair 
: subt r act off hlqh byte of D£ pair 
: If not so ... flaqs set OK 
: else c"""ar• 
: lou ~tes 

:~l variable t~e 
; double precision? 
;If sa. j~ below 
:sets sl9"' flaq If lnt~ 
; sets zero flaq If slrlnq 
: clears P/V flaq If slnql• 
;-t carr14 flaq. nat double 

;clears z..-o and corr14 flC»q' 
: -ts P/V flaq 

vice routine that Is finally exe
cuted. These are the defaults In I· 
tlallzed by the Level II software. 

The following sections d, 
cuss each of these routines In 
more detail. If one wishes to use 
them in his own programs, the 
Inputs expected and the outputs 
returned are described. In sever
al cases, the A register Is used 
within the routine and modified. 
If the contents of this register 
prior to the AST call must be 
pr8S8ried, either store It away 
(e.g. push It on the stack) or, If 
possible load the value Into an
other register that Is not af· 
fected. 

RSTO(OOH) 

This routine Is Invoked when 
the system Is powered up, gen· 
eratlng a hardware reset and lnl· 
t lallzlng the program counter to 
0000. A software call of AST OOH 
results In the same restart. 

Basically, the Initialization 
proceeds as follows. Interrupts 
are disabled and the cassette 
output port Ia cleared. The de

fault RST vectors and device 
control bloctls are copied from 
ROM Into the lowest RAM loca
tions, starting at 4000H. The 
system then checks to see 
whether to continue the Initiali
zation from ROM or from disk. 

If a disk controller Is present 
In the system and the break key 
Is not depressed, It tries to copy 
a one-page bootstrap routine 
from disk. Note that because 
the disk controller Is In the ex
pansion Interface, the break key 
must be depressed, to prevent 
the system from dropping Into 
the disk Initialization when the 
Interface, but no disk, Is present. 
Otherwise, the Initialization con-

-------------------------l Let ua know 8 wHka In advance 10 that you won't ml11 a single lnue of 80 Mlcrocomputlng. 
Attach old label where Indicated and print new address in space provided. Also Include your J 

mailing label whenever you write concerning your subscription. It helps us serve you promptly. I 
0 Address change only 0 Extend subscription 0 Enter new subscription 

0 1 year $18.00 0 Payment enclosed 0 Bill me later 1 
II you have no lsNI handy, print OLD address here print NEW eddress here I 

~ Name _________________ Name ________ _________ I 
~ Address-- - ------------ Address --------------- I 
~ I <e: City _______ State __ Zip __ City ______ State __ Zip __ 
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MODEL II 

26-4002 
64K 1 Drive 

$3499.00 

MODEl Ill 

26· 1061 .-K I. ............ $630.00 
26-1062 16K Ill. .....•.... 900.00 
26-1063 32K Ill 
2-Drlves . RS232 ......... n.-6.00 

AUTHORIZED 

TRS-80~.L."A301 
COMPUTER SPECIALISTS 

26-1056 16K level II System with Keypad. $670.00 
26·1145 RS-232 Boord 
26-11.-0 0 ' K Interface 
26-1141 "16" K Interlace 
26-11.-2 "32" K Interface 
26-1160 Mini Disk Drove 0 
26-1161 Moni Disk Addollonol 
26· 1154 linepronter II 
26-1156 loneprlnter Ill 
26-1180 Voice Synthesiser 
26-1181 VOXBOX 
26-110.. Factory Upper lower 

a..oo 
2 .. 9.00 

.. 365.00 
476 00 
.. 24 .00 
424 .00 
72000 

1799 00 
339 00 

.. us.oo 

Case Modifcotlon Installed.. . .......• ... .. .. ...... 70 00 
26-1506 Scrlpslt Tope . . . . • • . . . . . . . . . 60.00 
26-1563 Scripslt Disk . . . . . . . . . . . . . . . . 85.00 

NOTE Coli for availability of VIDEO TEX. Model Ill, Color, 
and other new products. 

MODEll 

26-1054 
4K Level II 

$552.00 

COlOR 

All OTHER R.S. SOFTWARE 
FURNITURE, STANDS, CABlES 
AND ACCESSORIES DEDUCT 
10% FROM CATAlOG PRICE 

26-3001 4K . . . . . . . . . • . • . . . • • . $360.00 
26-3002 16K . .. .. .. .. . .. .. • s.-o oo 
26-3010 Color VIdeo......... . 360 00 
26 1206 Recorder. . . . . . . . . . . . . 54 00 

Novation Cat Modem . . $149.00 
CCA Data Management 

26·3008 Joysticks . . .............. 22.50 

8 Acorn 
Software 
Products, Inc. 

£::EnTRDnii:S GAMES 
System ...... . .... . .. . .. 72 .00 
Adventure Games 

Fast 100 CPS Centronics 
730 Printer ... . .... . .......... $675.00 
Text Quality Centronics 
737 Printer. . . . . . . . . . . ... . .. $850.00 

Model II Cobol Compiler 
$360.00 

Cobol Run Time Package 
$36.00 

Games 1-9 each ........ . 14.00 

Pocket Computer 

·~aooaal 
~DOD DO 

ci:JcilcocoCDtDCiloDCl'IC00000 
--~ DDCIDD J 

26-3501 1.9K P.C ............... .. .... $225.00 
26-3503 Cossette 1/ F .... . ..... . ........ 45.00 
14·812 Recorder ....... ...... ........ 72.00 

Alien Invasion 
Stock Market 
Star Trek 
Block 'Em 
Ting·Tong 
UTILITIES 
System Savers 
EDUCATION· 
Language T eocher 

FREE: PRICE LIST 
UPON REQUEST 

$9.00 
9.00 
900 
900 
900 

14 00 

18.00 

1-800-841-0860 Toll Free Order Entry 

r:J~~t1[J r:Ji11.-ii11JEr:JEI.-iT SYSTEr:JS, ~1--iL. 
,.. 72 

No Taxes on Out Of 
State Shipments 

Immediate Shipment 

DOWNTOWN PLAZA SHOPPING CENTER 
115 C SECOND AVE . S.W. 
CAIRO, GEORGIA31728 

From Stock on Most Items 
(912) 377-7120 Ga. Phone No. 

• TaS..IO It • r•elttere4 t re4eMert. of the Ten411y C~. 

Full Factory Warranty 
on All Items Sold. 

largest Inventory 
In the S.E. U.S.A. 
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The world's most popular microcomputer, with 16K of memory 
and Level II BASIC for only $685.00 complete with full 90-day 
Radio Shack warranty. 
We accept check, money order or phone orders with 
Visa or Master Charge. (Shipping costs added to 
charge orders). 

Disk drives, printers, peripherals, software & games ... 
you name it, we 've got it 
(both Radio Shack & other 
brands). Write or call for 
our complete price list. 

ELECTRONICS 
MART, LTD. 

,., t4$ 

~ llad1e lhaek 

tinues from the Level II ROM 
software. copying additional de· 
fault values from ROM to RAM. 
setting various memory pointers 
and beginning the MEMORY 
SIZE? dialog. 

character required by the syntax 
of the statement being pro· 
cessed. If the proper character 
is found. the routine continues 
to the next character in the 
same manner as the RST 10H 
call (see below); otherwise a syn· 

RST 1 (08H) tax error return is used. The 

The RST 08H call checks character to be checked must 
whether the last character read be stored in the next byte after 
from an input string is a specific this instruction. 

lnpuls: HL regisle< pair points 
10 characle< 10 be checked (requires c llaracler immedialely atte< on· 
struction). 

Output sa) It proper character. A contaons next cllaracte< not a space. HT, or LF 
HL pomts to locatoon ot Characte< returned. 

Flags: Catry flag set ot d!Qol (0 to 9). else cleared; ze<o flag set of colon (:1. 

else cleated. 
b ) It wrong characte<. 1umps to SN error return. 

Olhe< registe<s modihed: It e<ror return, A.B.C.E. 

Table 3. 

Inputs: HL points one locationpriorl o next character to check. 
Outputs: A contains nexl character. nol a space, HT. or LF. HL points to location 

ot character retumed. Flags: Carry flag set i t digit (0 to 9). else cleared: 
ze<o flag set II colon (:). else cleared. Olhe< registers modified: None. 

Table 4. 

FASTER THAN A SPEEDING TYPIST ••• 
Is it safe to walk the keyboard of your TRS·80 at night? Do you look for Syntax Errors down every dark subroutine? 

Well. look in your mailbox-It's a bill, it's an ad. it's CLOAD MArti Faster than keying in hardcopy. more fun than 
an accounts·receivable package. ready to run in a single load ... 

When mild mannered Clyde Cload (star 
cassette tape duplicator at the MONTHLY 
CLOAD) dons his cape. the evil Typo-Bugs 
cringe in terror. This mighty Man of Iron Oxide 
swoops down on your TRS·80 by First Class Mail 
every month with super. ready·tcrload programs 
for your (and your computers) education and 
enjoyment 

Join in the battle against the Finger-Cramps. 
Edit Modes. and Typo-Bugs. Let CLOAD MAN 
come to your computers aid by getting a 
subscription to CLOAD MAGAZINE. 

PRICES 
I ye<~r subscription . . .. ... . • . .. . . . ...• . . .. . 542.00 
6 month subscription .... •• ..... . .• •... . .. 523.00 
Single copies . . . . . . . . . . . . . • . . . . . . . . . • . . . . . 54.50 
Anthology·volume I . . . .• . •. . . ... . . .. . .. 510.00 
Anthok>gy·volume 2 . . ... . .. . . .. . ........ 515.00 

The F1ne Plint: 
c:Mneas rilles slightly hogher - please wnte for ~m. 

Back ossues available-ask fo r our list." 
~ is a tr~rl< ol Tandy ( OfPOOIIJOO. 
California residents add 6~ to songle copees and antholog~. 

Programs .,., for L~ I 16K and occasoonally for 48K disks. 

"24 Level I back ossues also avaolable. 

Maste<charge/Vosa Welcome Also Cash (, Gold. 

' Copyright ClQAD "'-'GAZII'IE 1960 
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Racet computes 
CSt' ... ...... .. ...... ..••... .. .. 24.95 
Comproc .. .... ..........• .. ..... 19.95 
Infinite Basir ............ • ....... 49.95 
Business Bas i• · ..... ... •.. •..... .. 29.95 
Ht•morlrl & Proloarl . ... •..... ..... :14.95 

MISOSYS 
Disk"Mod .................. .. ... 20.00 
Dtsas~mbler I ................... 15.00 
Dtsassembler II .................. 20.00 
o mnu: l' tili•y . .... .. ..•. . . .... 20.00 
Oisk l'til ity .... .... .. •. .. •... .... 20.00 
Tape Ctili ty .... . ................ 15.00 

Automated Simulations 
l>ato•• lont·s of Hyn .... .... .... .. .. 14.95 
Mort()(•'• Towr•r .......•..... •. ... 1·1.95 
Invasion Orion ..... . .. •..... . . .. . 19.95 
Starflt•rl Orio n ..... . ..•.......... 19.% 
Hr• <t·ur· at Hi~rl . .... ... ..... ..... IQ.95 
T rmplt· of Apshai ................. :.!4.95 

(Disk ver. ions add $5.00) 

Level IV Products 
BOSS . .. •... . .......... • ... ..... 29.95 
lmaders P lus .............. ( tape) 19.95 
l rnaders P lus .. ........... . (d isk) 24 .95 

Acorn Sortware 
Pinball ... ..... . . . . ... . .... (tape) 14.95 
Pinball ... .......... ....... (disk) 19.95 
S truc tured Basic Tran. lato r . . ..... . 29.95 
Space Wars .... ......... .......... 9 .95 

COMM .. ..... . . .. . ..... . ... ... 29.95 
Pigskin . .... ... ..... . .... . (tare) 14 .95 
J> igs kin ....... .. .....•.... (<lisk) 19.95 

Microsort 
BASCOM ...................... 175.00 
t::IHASM J>lus ... . ............... 29.95 

Miscellaneous 
Packer .......... ..... ...... ... .. 29.95 
F'SI ..... .... ................... 25.00 
IR V ...... ... . .. ... ........ ... . . 25.00 

moke c reen ..... . ( hard plexiglass) 9 .95 

S.u~ up lo 209(, ! ! ! 

Q: When you're past the fundamenlals, what's next? 
A: Plenty. 

I A"~rnin~ tht> ul !o and oua .. . up .. and do_. us. and all l ht> (flff,.rrnr f'a p4htlll tf"..,o( our TH~..SO nn rc•lly bra 

lor o f fu n. Hut "'m'"""'",. .. n·~ nnl \f'f~ ra"'~ · Wht•n ~ou'rC' .. IUnif)t"d , • ho do \ OU turu to? :\Ja,hf" a lOt·al 
fnrutl. }Jt'th.av, your u~t· r~ J.:WII fl. '\no tht•t ~rnportan r "'()ttrc•· of mformattou ami know l ~:tl,ct>t .. ml•~•zult'!!o, 

\\',. atTh" Altrrn•t,. Sc:Mir.-.. kno"" "' '\t<ral "no•·lt ... t,.;r:ahlt' pt·rrou'- "'ho art< ••tllrn~ to ..,f,:.n· tlu·u ~' "' '' nf 
lfl fvrmat•on. m 1lw furm uf lutnnal .. . c ·u nurwnlarw~ . dt• munslral!on pro~eram"· ' ' fJ"' .I t>l'hnutur· .. and mur•·· 
o\mmtl( uur rt•fwlar · au thur .. ,.,,. tilt' H' f)' · "'•·ll ' ' '"Jlt'l'ft'(l IJ r·rtut!'O BathHf~ Krrsz.. tht" f"" frt:nw l) 
.. ,.,, .. , ,., ,~t:> .. hlr Allan \lu lu(. t ill' . ..... "and Will\ Jt·a~·· ~~u (h,·rholt, anc l t lll' ma:o,lr•r lu tonalis r Btl I nro•n. 
' vu'll ""'"' orlwr .... 10 41, who all hau· )fUOfl r•lra .. lu .. hau·. 

So wh.-n )ou'rr ,,.. .. , t ht< funda ntt>nta l~. I hat ' .. wh t<n thr fu n r~alh· bt-~111 .... o\ndThr Ahrrn•lr Soul"f"f" 

'"' n Kh l tht'rt>. kt'"J'IIl~~ ou UfJ t o datr un allthr lat t' .. lrnforrna11on. l'ublr ... ht"d bt·monthl~· . .sr '- r~u~to art" JU'~I 

$~.00. Or ~ ou •·au-..am~r- an , ..... ur fur onh Sl.OO. f·'ut T hf" A.hf"riNIIf' Sourrf" on lnal. and ... ,.,..,( rl r~n·r 

• urlh r\f"r~ hard ..-~ullf"l:l prnn~ ~uu pa\ for 11 ~ Saus(lt"lro n ~uarantti"'d or 'our ~ubM~npuon ran bt
rann-llrd al an\ lrrnr. I '""'trfl ,.u.m,_., uj "''"" ht•r-k h..'U ,.3 nu atmlabl,.. 

Meta-Trek 
This is NOT your average star · lrek game! 

Me ta-Trek re<1uires 32K and o ne disk drive. and 
features several never·be fo re·incorporated 
missions! You'll be dod1ing black ho les and 
me teor sto rms. contempt~t.tu,~ time warps and 
dealing with sensor·zapred quadrants! You'll 
have lhe help o f your rompule r (which 
resembles a TR -80 remarkably) a nd a de1ailed 
report on your landings. but I his o ne still is n' t 
easy! The re is a FREEZE command. I ho ugh. lo 
allow you 10 save your progess to disk. An 
execelle nl plo t. with execellenl graphics to 
match! Fast.loo. with emberlded Z-80 ro ul ines. 
This o n.-s 119.95 and comes on diske lle wilh an 
orientatio n manual. .. well worth it! W e've 
already e njoyed hours and hours. and have 
many morf' to ~o! 

TRAKCESS 
TRAKCESS will probably be th• most 

valuable utility you' ll ever own! Why? Just 
look at the funcl ions it will perfo rm: 

Will a llow you to bac k up those 
pro tec ted diske lles so you don't have to 
use the original! 

W ill allow you to recover damaged 
d iske lles: read. write, edit or c reate ANY 
trac k or sector . s tandard or no t! 

Will allo w you 1o ut ilize a surer'Electric 
Pe nc il' I yre of editing! 

Will allow you to gain access to 
previo usly unaccessible information 
embedded in diske u es! 

Will bring under direcl contro l every 
capabi lity of the TRS-80's 1771 Floppy 
Disk Controller! 

TRAKCESS requires 48K and two drives are 
desirable for most funct ions. P rice is 124.95. 
bul to make it e\·en more affordable. you can add 
up to fiv e cents for each copy you wish to make 
(up to five) and sell to your friends. This allo ws 
us to save o n • hipping. pac kagi nil• diskelles and 
labor. so we' ll pau the savings on to you! 
Appreciale it? Make it a suc«s ! 

The Alternate Source 
Varkte p ........... .. ...... ( tape) 14 .95 
Varkeep ...... ... • . ...... .. (d isk) 16 .9S 
Btrac" . ...... .. ....... . ... (tare) 19.9.5 
Btrare ... ............... . . (disk) 21.95 
Compress Pro~ram Utility .. ........ 19.95 

earc h .. ...... . ........ . ........ 19.95 
Replace .. ................ . (disk) 16.95 
C hanges ... ................ (disk) 16.95 
O the llo . . . ......... ........ .. .. .. 9 .95 
C ribbage ........... (32K L.e'•e l II) 16.95 
Cr ibbage ... . .............. (dis k) 19.95 
Comoku ..... . . ............... ... 9 .95 
Menial Lapst> .................... 12.95 
J ungle ............. .. ............ 9 .95 
Curtains ...... ... ................ 9.95 
Disk lib .. ... .... . .......... (disk) 12.95 
Quill Ori,•cr & OVR ... ......... .. 39.95 
OVR ... .............. . .. . . ( l al~l 9 .95 
OVR .......... ........... (d isk) 12.95 
Copydisk ........ . . . ...... . (disk) 15.95 
Spool/80 ........... ....... (disk) 16.95 
Information S torog• And Retrie ,•a l . . 24.95 
OS/ 80 Machine Language tility .... 14.95 

•••••••• 
Adventure International 

Adventures 1·9 ... ....... . .. (each) 14.95 
Tunnel of F'ahad .. .... .... ........ 9 .95 
Or. Ch ips .. ...... . .. ..... ..... .. 14 .95 
Z-Chess .. .... ...... . ............ 17.95 
Back-40 ........... .......• ... ... 14.95 
Galactic 1-:mpi r~ ... ... ............ 14.95 
Galac tic Trader ... ......... . . . .... 14.95 
Galac tir Re,•olut ion ... .. . .... . . .. . 14.95 

Mad Hatte r Software 
Quest adventure ................. . 1•1.95 
S leuth adventure ..... •• ......... . 14.95 

Media 
Nashua di ke ttes . . .... .... . ... 10/25.00 
Ve rbatim diske ll f'S ... ......•. .. 10 / 26.50 

And ... 
TAS Software Catalog . .. ...... ....... 50 

(Comes "' ith 52.00 off coupon!) 

Thai's r~ht! When you order lhrou~ The Alternate Sourre. you ~·l · r ·e·t·c· h your SQ(twar~ 
dollar! h 'a this easy: add up the prices of the items you liWanl ; if il to lals more 1han 125.00. 
subtrac t 10%! More than 150.00, subtract 15% ! If your order 1o1al5 mo re than 1100.00. subtract 
a full 209'o! h 'tour "'mOte for us. more for you ... pricintJ pohcy. and offer i•8ood unli l January 1st! 
( Otry. ••fort~• dixouniJ "" boolu. duktlttJ. BASCO.If Ot "'I>Kriptr(lft.J! Sofrw·art .. ly!) 

I'U:ASE SHIP ME: 

Viu/ Mukt' Chup wei.,_, add 4'1'> 
COD .... n wea-. edcl 11.25 

THE ALTEMATe aou"CE ,.-'- ...... 
LaMing. Ill 41110 ..... ,. 

...._ (1171 ~ , 417-3311 

(12.00 Postlf" & Handlins must accompany all orden under 11.000.00!) 

SHIP TO: 

Addr.,.. : 

City. tate. Zip: 

c Ship r,., Cia., D hip UI'S 
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Inputs: HL and DE contain 16 bit values to be compared. 

Outputs: Condition Appropriate flags to check 

Address in HL>DE Carry flag cleared, zero flag cleared 
Address in HL<DE Carry flag set 
Signed val in HL>DE [Sign flag • PN f lag)= 0, Zero flag clear 
Signed val in HL<DE [Sign flag • PN flag) = 1 

HL =DE Zero flag set, carry and sign flags clear 
Other registers modified: A (Note: HL and DE not modified.) 

As an example of the use of 
this routine, suppose the text 
just processed must be followed 
by a comma and then some ad
ditional data. The code would 
be: 

RST 10H 
OEFB'.' 

Note that the RST routine auto
matically increments the return 
address past the defined char
acter. 

RST 2 (10H) 

This service routine Is used 
primarily for scanning input 
character strings. It retrieves 
the next non-blank character 
alter the current HL pointer 
location, also skipping over any 
horizontal tab (HT) and line feed 
(LF) characters that may be in 
the string. 

In addit ion to returning the 
character and its memory loca
tion, It also sets or c lears certain 
condition flags to indicate the 
type of character retrieved. The 
RST 10H call is usually followed 
by a conditional jump, depend
Ing on the type of character ex
pected next. (Table 4). 

Table 5. 

compares the contents of the 
HL register pair to the contents 
of the DE register pair. It per
forms an HL- DE compare and 
sets the appropriate condition 
flags. 

The routine Is particularly 
useful when comparing a mem
ory pointer to some memory 
limit or other stored poin ter. 
When comparing memory ad
dresses, the carry flag should be 
tested rather than the sign flag . 

An address greater than 32K 
is considered higher than one 
below it , but the sign bit Is set 
(negative) for these upper ad
dresses. Comparisons across 
the 32K boundary could cause 
erroneous results if the sign flag 
is used. 

On the other hand, if the RST 
call is used for a true arithmetic 
comparison, use the sign bit In
stead. In the latter case, the sign 
bit must be exclusive ORed with 
the overflow flag in case the dif
ference exceeds the 16 bit num
ber range. (Table 5). 

For example, to generate a 
jump if the HL pointer Is higher 
than or the same as the DE 
pointer, the code would be: 

RST 18H 
JP NC.nnnn 

RST 4(20H) 

This service routine Is used In 
the Level II software to check 
the type of the variable that Is 
currently being processed. The 

variable type indicator (cor 
responding to byte length) Is 
stored In location 40AFH of the 
reserved area In RAM. (Table 6). 

The routine tests the type in
dicator in such a way that one of 
the four condition flags used 
has a unique setting for each of 
the types. (Table 7). 

A RST 20H call is followed by 
a conditional jump instruction. 
For example, to branch if the 
variable is single precision, the 
code would be: 

RST 20H 
JP PO,nnnn 

RST 5 (28H) 
Not used by Level II BASIC; 

therefore, the default Is an Im
mediate return. This RST is exe
cuted In the Level II keyboard 
driver when the break key Is de
pressed. Modifying the restart 
vector (400C-E) allows one to in
tercept execution when t he 
break key is pressed. 

RST 8 (30H) 

Not used by Level II BASIC: 
therefore, the default Is an im
mediate return. 

RST 7 (38H) 

The default coding for this 
RST simply reenables Interrupts 
and returns. One should be 
aware that this RST Is some
what special. 

First of all , the machine code 

Inputs: (40AFH) =variable type 

for this Instruction Is FFH, a 
value to which much of memory 
initializes. An inadvertent jump 
to one of those locations will in
voke the restart. 

Secondly, if the Z-80 pro
cessor is set In Interrupt Mode 1 
by the IM1 Instruction, a non
maskable Interrupt (the kind 
gener!ited by pushing the reset 
button behind the keyboard) ex
ecutes a restart to location 38H 
Instead of the nQrmal NMI 
restart to location•66H when In 
Mode 0 (the power-up default). 
Setting Interrupt Mode 1 and 
loading a jump Instruction at 
locations 4012-4H allows one to 
Intercept execution alter the 
reset button Is pushed, rather 
than enter the relnitialization 
routine In ROM. 

Conclusion 

The service routines called by 
the RST Instruction in the 
TRS-00 Level II software were 
chosen because they are fre
quently used functions. It Is to 
the advantage of any serious as
sembly language programmer 
to understand these routines 
and try to use them. 

For example, a program 
which reads In and scans lines 
of text might be written to utilize 
the RST 10H call effectively. The 
programmer who Is Interested In 
the ultimate com pac t ness 
might also consider using those 
RST's not claimed by the sys
tem software. 

For DOS users, be sure to f irst 
check how your operating sys
tem uses them. • 

Variable type (40AFH) 

Integer 2 
String 3 
Single p<eclston 4 
Double precision 8 

Table 6. 

Be sure to note that the HL 
register pair Is Incremented be

fore the character Is read. As an 
example of Its use, a rout ine 
may be converting digits In the 
Input string to an integer value. 
The process would be terminat
ed If a non-<tlgit character Is en
countered . Then the coding 
would Include: 

RST 10H 
RETNC 

Outputs: Flags- Sign flag set only If integer, else cleared; 
zero flag set only If string, else cleared; 

(process character In A) 

RST 3 (18H) 

The function of this routine 
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PN flag cleared (PO) only if single prec, else set (PE) 
Carry flag cleared only If double precision, else set 
Other registers modified: A (contains type Indicator - 3.) 

Table 7. 



,,,,,,, ........................ ,,,,,,,,,,,,,,,,,,, 

SOFTWARE COMPATIBLE 
· Reads all Level II BASIC tapes 

Reads all SYSTEM tapes 
Full range of peripherals 

The PMC-80 is a "work-alike" computer 
to the popular TRS-80• Model I. Level II 
by Tandy. Radio Shack. The PMC-80 has 
16K bytes of RAM and the complete 
Level II 12K BASIC ROM by Microsoft 
that makes it 100% software compatible 
with programs from Radio Shack and 
from the hundreds of other independent 
suppliers. The built-in cassette player 
reads standard Radio Shack programs 
for the TRS-80~ 

Sold through computer stores. 

Video output for monitor and 1V 
· Optional FASTI..OAD at 8000 band 
· Optional Upper/Lower case 

The PMC-80 will operate with any of the 
many peripherals Radio Shack and 
other independent vendors have in
vented to plug into the TRS-80~ Most 
importantly. the Interface Adapter per
mits Expansion Interfaces with memory 
expansion to 48K to be added. An 
Expansion Interface will also permit the 
addition of Radio Shack compatible 
5 1-4 " disks and disk operating systems. 
RS 232. printers. etc. 

TRS 80 is a regtstered trademark of Tandy. Radio Shack 

"' 422 Personal Micro Computers, Inc. 
475 Ellis Street, Mountain View, CA 94043 (415) 962-0220 
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TUTORIAL 

More on this handy speed-up 
device for the Shack's Level II BASIC. 

The Useful USR(O) Function 
Terry Kepner you to call assembly language to problems for the end user. It routine as a part of the BASIC 
PO Box 481 routines from BASIC programs. involves loading the assembly program itself. To do this you 
Peterborough, NH 03458 This is handy when you want to language routine into memory place the assembly language in-

speed up the normally tedious via the System command, and structions in data statements, 

As I slowly worked my way graphic functions and string then using CLOAD for the then POKE these statements in-
into assembly language manipulations of Level II BASIC. BASIC part of the program. to active memory. 

programming, I discovered the There are two primary rneth· Since the first method re-
usefulness of the Radio Shack ods used to Imbed these rou· Second Method quires loading two different pro-
USR(O) function. To those of tines Into your program. The The second method takes ad- grams, user errors may creep In· 
you who have not yet tripped first method Is the easiest for a vantage of POKE and lets you to the programs. The second 
across this utility, USR(O) allows programmer to use, but can lead load the assembly language method eliminates this problem, 

Program Listing 4A~9 D0221l4A 116~1 LO (S~EMAI , I X 
4A~O POlliUA 11661 LO ( SVSCRA I , IY 

4AII 11111 OAG 4AifH 41<61 C0774B 11671 CALL AOOASS 
11121 , ......................... 11681 
IIIli I •• TBUC+ J AN. 11. 1911 •• 4AU P02l 11691 INC IY 
IIUI , ......................... 11711 u oo 11151 UTURN !OU U DDH 4A66 007£11 11711 OSI'ONP LD A, ( I X) 

l CII 11161 VIDEO EOU l CIIH lt7ll 
1111 1117 1 COUNT ous I 4 AU C06748 11711 CALL DSPRTN 
1111 IIIII BLOCX DEPS I 11741 
1112 11191 S~EM DEPS 2 117 51 :ASCI I COO! RTN 
111 2 11111 SVSCRA DEPS 2 11761 

IIlli 4A6C FOE~ 11771 PUSH IY 
4A16 FUl 111 21 START CP ' C ' 11781 
4AII 281 1 IIlli J A Z,CLS 4AU ODE5 IIHI PUSH IX :CUAA "E" PTA 

11141 4A71 ! l ..... POP HL 
4AIA F&U 11151 CP 'D' 11811 
4AIC 2827 11161 J A Z,DUNP 4A7l E051112 4A 11121 LD DE, (SVI<ENA ) 

11111 4A75 87 11811 OR A 
4AIE P£46 11181 CP ' P ' 4A76 E052 11841 SBC HL , D£ 
4All CAI OU 11191 JP Z, 4UOH :REP PIX RTN CHECK 11151 

11211 4A71 £0~8U4A 11861 LD DE, (SVSCRA ) 
4All PE5l 11211 CP 'S ' 4A7C u 11871 ADD ttL , OE 4Al 5 CAII48 112 21 JP t,SHlFT IIIII 112]1 4A70 112£11 11191 LD DE, 21!H 

11241 1 INSERT ADDIT'L COIINANDS HUE ..... ,, 4AII 19 11911 AOD HL,DE 
11251 11911 4All ClEAU 11261 JP UEAH :RET-NO HIT 4Ail £5 11921 PUSH HL 
11271 41<12 POE! 11911 POP IY 
11281 , .......................... 11941 
11291 1 •• CLEAR SCREEN ROUT IN£ • • 4A84 lE2E 11951 LD A, 
IIlii ' .......................... 4A86 P07711 11961 LD (IY) ,A 

4Al 8 C02HA IIlli CLS CALL CLRSCA 11971 
11121 4A89 007£11 11981 LO A, ( IX) 

4AI E 2lll lC IIlli LD UL,VIOEO 11991 
4A21 22l D48 II HI LD (48lDH ) , tiL 4A8C PEl I IIIII CP liH 

11351 4A8E FA994A IIIII JP M,ASCENO 
4A24 Cl004l 11161 J P RETURN 11121 

11171 41<91 r£511 IIIli CP 58H 4A27 2llllC IIlii CLASCA LD HL,VIOf'.O 4Atl P2994A 11141 J P P ,ASCEND 4A2A IIIIJC 11]91 LO DE, V lD00-+1 11151 4A2D lliiU 11411 LD 8C ,411H 4A96 PD7711 11161 LD ( IY ) , A 
4All 16 21 lUll LD (HLI, 21H 11171 4Al2 EOBI IU21 LD IR 4A99 FOE I 11111 ASCEliD POP IY 4AH C9 lUll UT 11191 

IIUI 41<98 DD2l 11111 INC IX 11451 r •• •••••• •••••••••••••••••• 4A9D 18 11111 DEC 8C IU61 J •• DU KP JIIE..ORY ROUTI NE .. 
11121 

I U 71 r •• ••••• •• • • ••• • • ••••••••• • 4AtE l AII4A lllll LD A, (COUNT ) 
11481 4Ml lC 1 1141 INC A 

4Al5 COl245 ... ,. OU" P CALL 45l2H 4M2 l2114A 111 51 LD (COUNT ) ,A 4All CD8945 11511 CALL 45 89H ....... ~ FEU 1 1161 CP • 4Al 8 124148 11511 LD ( 48U H) , A 4M7 2111 11171 JA %, SPACE 
11521 4M9 ClU 4A 1 1181 JP DSPDNP 4AlE C08945 11511 CALL 4519H l lltl 4M l l 2lP48 115 41 LD (48JPH) ,A 4MC PD2l 11211 S PACE I NC IY 
11551 4MZ AP 11211 XDA A 4AU C02HA 11561 CALL CLASCA ....... , l2114A 11221 LD (COUNT) ,A :CLEAR COUNT 
11571 11231 4A4 7 DD2AlPU 11511 LD IX, (48JPH) INEN LOCN 41<112 lAIUA 11241 LD A, ( BLOCX ) 

4AU PD2111JC ll~fl LD IY , VIDEO 1SCJt LOC'N .... 5 lC 11251 INC A 
4A4P llDIII 11611 LD BC ,218 .... , l21UA 11261 LD (8LOO:), A 

11611 11271 
4A~2 AF 11621 XOR A 4AII9 FEI4 11281 CP 
4A5l l2114A 116]1 LD (COUNT ) ,A 
4A~6 l2114A 11641 LD (BLOCK I, A Progrem contmut~s 
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4AU 21119 I Uti 
11311 

4.UO Ar 11311 IIEWLIN 
4UE l2114A IIlli 

IIlli 
4ACl 111711 11341 
4AC4 rolt 11351 
4AC6 PDl214411 11361 
4ACA 002212411 11371 
4AC& 71 IIlii 
4ACP 81 11 l tl 
4ADI 2117 11411 

11411 
4AD2 CD77 48 11421 

4AD5 PD2l 
4AD7 liiD 

11431 
11441 
11451 
11461 

4ADt 2111lr 11471 DSPRET 
4ADC 223041 11411 
4ADP C3DD4 3 11491 

4AE2 4F 
4AI: l C11)F 
4AE5 cur 
4AE7 C11lP 
4AE9 C11lF 
4AE11 CDPHII 
4AEE 67 
ucr 79 
4Arl £Ur 
4Ar2 CDPHII 
4Ar5 " 
411" Ct 
4Ar7 CUI 
4Af't FElli 
411P11 PAII411 
4Ar! C617 
41111 Ct 

t H tl 
11511 DSPCIUI 
115 21 
11531 
11541 
1155 t 
11561 
11511 
lUll 
11591 
11611 
11611 
11621 
11631 CHEC& 
11641 
11651 
t l661 
Ui71 CHEC£1 
11681 

JR 

xoa 
LD 

LD 
ADD 
LD 
LD 
LD 
Dlt 
JR 

CALL 

INC 
JR 

LD 
LD 
JP 

LD 
SRL 
SRL 
SRL 
SRL 
CALL 
LD 
LD 
AND 
CALL 
LD 
RET 
1\.00 
CP 
JP 
ADD 
RET 

MZ , DSPDtiP 

" lliLOCK ) , II 

DE,I117 H 
I Y,O! 
(SVSCRA) ,IY 
( SVIIEJtll l , IX 

11,8 
c 
Z, DSPRtr 

ADDRSS 

IY 
DSI'OIIP 

HL, lFIIH 
(413DH) , HL 
RE'r\JliN 

C,ll 
II 
II 
II 
II 
CHECK 
H,ll 
II ,C 
lrH 
CHECK 
L,ll 

ll,liH 
311H 
N, CH!CU 
II, 7 

11691 , • ••••••••••••••••••••••••• 
11111 J •• ..OVE UP/ D<MI JtOU'!"NE' •• 
111 11 , •••• •••••••••••••••••••••• 
11721 

41111 CD3245 11731 SHIFT 
11741 

4814 CDI945 II H I 
41117 324 248 11761 

1177t 
48tll CDI945 11781 
4IIID 124148 117 91 

tltll 
4811 CD7a45 lUll 

11121 
48ll CDI945 11131 
4BU 124441 111 41 

11151 
4819 CDI94S llt61 
481C l24l41 11111 

tllll 
48lP CD7a45 11191 

lltll 
4822 CDI94S lltll 
4825 324641 l lt21 

l lt31 
4828 CDI94S II 941 
411211 324541 llt51 

CALL 45l2H 

CALL 4589H 
LD (484 2Hl , II 

CALL 451tH 
LD ( 4141H),II 

CALL 457BH 

CALL 45UH 
LD ( UUH) , II 

CALL 45UH 
LD (4143H ) ,A 

CALL 4578H 

CALL 4519H 
LD (4146H) ,II 

CALL 45UH 
LD (4145H) ,II 

LD HL, ( U41H) 
LD DE, ( 414]H) 

1 CLEAII IILOCJ: 

1 SOURCE-NSB 

I SOURCE-LSI! 

IDEST-NSB 

1DEST-LS8 

1tBTTES - NSII 

11BYT£S - LSB 

482! 2114141 
4Bll ED5114348 
4135 87 

11961 
11911 
lltlt 
UUI 
12111 
12111 
12121 

DR II 1 RESET CARRY 
4136 ED52 
483 8 P 24D41 

411lB CD55411 
483£ £5 
411lr D5 
4841 £1 
41141 ., 
41142 £ 5 
48t3 D1 
4844 £1 
4845 ., 
4846 28 
4847 111 
41141 EDal 
4114A ClDD4l 
4114D CD55411 

4851 !Dill 

12131 NOVUP 
12141 
12151 
12161 
12171 
12181 
12191 
1211t 
12111 
12121 
12131 
12141 
121 51 
I 217 I IIOVIlWII 
12111 
12191 
1221t 

4852 C3DD43 12211 
4855 21CilP 12221 NSETUP 
4851 221D41 12231 

12241 
4858 2114141 12251 
485£ ED584l41 12261 
4162 £0484541 1221t 

4866 Ct 
12211 
12291 
1231t 

4867 CS 12311 DSPIITN 
4861 CD£2411 1~321 
41168 C1 Ulll 

12341 
486C PDHII 12351 
4116r ron 12161 

12371 
4871 ro751t 1231t 
4874 PD2l 12ltl 

41176 Ct 

4877 llo£5 
4879 D1 

12411 
12411 
12421 
12431 ADDRSS 
12441 
12451 

48711 711 12461 
4878 CD6748 12471 

12411 
4871 71 12491 
487r CD4, 48 12511 

SIIC 
JP 

CALL 
PUSH 
PUS H 
POP 
ADD 
PUSH 
POP 
POP 
ADO 
DEC 
DEC 
LDDR 
JP 
CALL 

LDIR 

JP 
LD 
LD 

LD 
LD 
LD 

RET 

PUSH 
CALL 
POP 

LD 
INC 

LD 
INC 

RET 

PUSH 
POP 

LD 
CALL 

LD 
CALL 

HL,DB 
p I IIIOVDtftl 

NSETUP 
HL 
DE 
HL 
HL , IIC 
HL 
DE 
HL 
HL ,IIC 
H.L 
DE 

Rrn1IUI 
NS&TUP 

RE'r\JliN 
HL, 3K I H 
( U]DH) ,HL 

HL,I4141H l 
DE, (414 3Hl 
BC, ( 414 5H) 

1IC 
DSPCIUI 
8C 

( IY ) ,H 
IY 

(IY), L 
IY 

IX 
DE 

II,D 
DURTN 

II, E 
DSPRTN 

ELECTRONIC 
HANDICAPPER: 

BASKETBALL 
by Rick Sothen, John Laurence. Welter Gevende 

BEAT THE SPREAD!! 

Relax and enjoy the game--you already know the winner. 
You even have a predicted point spread. You know what's 
happening in all the other games. too. 

BASKETBALL, f irst in the ELECTRONIC HANDICAPPER 
series, will introduce you to the benefits of predicting in 
advance the winners of this season's basketbal l games. 
This two-tape package gives you power ratings to get you 
started. You keep the data tape informed of the current 
week's wins. losses and points with about an hour of your 
input time each week. The program then ca lculates a 
winner and point spread for you to use. 

Last season, our test market was able to predict 85~of the 
winners with a point spread accuracy of 64~. One week, 
five upsets were accurately predicted. 

Now, Acorn doesn't guarantee any specific percentage of 
accuracy, and we certainly don't want to encourage 
anyone to develop any bad habits. ELECTRONIC 
HANDICAPPER: BASKETBALL is designed to enable 
you to pick winners and predict point spread with a degree 
of accuracy which significantly exceeds the laws of 
chance. 

The two-tape package is $99.00 and requires Level II 16K 
TRS-80. • You can put it on disk if your system is disk 
based. 

We're betting that you'll enjoy this and other tine Programs 
such as CHECKBOOK PLUS ($29.95) and SUPERSCRIPT 
($29.95 each) from Acorn Software Products. Ask for these 
and other quality Acorn programs at your local computer 
store. 

"TA&-tO II I tredematk of Tandy Corp. 

I DEALER INOUifUEIINVITED 1 

Acorn 
Software Products, Inc. 

U4 North C.olna A-e. S.E., WMttlngton, D.C. 20003 
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-sofw~t 
* YHI Qulity Software for tM TRS80 ~-

-cAJf!ifi:D SOrtv.\U' 
c.he c • ,. l• • c.r d • 
-r\ o f tee . 

writta A avalaWe. BCC ~ pleued to be .We to 
~-very Bile -'twiiN- wftll ev• 
.we avaiiMie ill tile very .-r h!Uare. Al8o we 
develop ~ dftiped ..ttware for ywr 
every Med. Write • for a FREE price quec.e. 

if TRS-tO• a t,~ollhiRadro~~oi T~CorQOI'a-"'ft 

~ For Software Think BCC ~ 

0 Mail Base 80 _ 1'100 t Cb 41uhn U« • 4 Or tv .. ) "~ · • \ 
MOD ltf b~lru 43C • 4 drlvu Uilt . 9 ) 

A J.A.!fDCIIt .ACCIS$ p roar•_.-;tdll t.upa tt •c ~ o f •~ '"'h• hH ~r o f .mtrlea . Pl u a 
It • llowa d i r ec t ac:cees o f lsf a r - tl- l a UJ' o rder . To4• y, llu a ll ,.-opl• who 
h awe out a taM I " I '"'- • tCMOrtO'IIII prodwc e a liat Ia a l,..<.od. o r 4 • r . U C:El..LI'JfT1 1 ' 

oOiiDelvery MOO 11 ( l.~l k!.S U IC " 4 dr lvu) "'' ' '"l o r price 41\IOU . 
A ay at .. f Of tM ~ ThU a ytUa h•l'~tle a t'WU)'th l "A for tM hout i"A lndUU f J 

0 Vel1dor MOD 1 ( llequ&ru 43l • l d r tvu) s t• 9 ) 
Thh p r a tr- l;;pa c.r•d· o f an ""l l•ltlrd "\ISibf'r ( 6 !.0 ,., dla._ ) o f vendon . Allow• 
direct a c:c e ae o f c:DdH .lnfo r-tloa ltJ Wf'"""' -.ber, 'aiM !Hif'SIIt a ace• • • ltp 
• •rt-. Otlwr ft • lcl a . 

~For Supplies Think BCC ~ 

oDilkl 4 T•~· _)\ l nctl 41 1 k f!ttn } 't h • M SU • • ) ( 10 in p h t . c.• •) 
I '"""'"' 4 Uhu .. ).M lut1d he. li) tlo• o f 10) )\.'"V•tb• t I • J )9 . 9 ) ( ko. o t 10) 

- cau•tt•• v.,., ttaro Qu.a t tt.,. U fl Oa r ClO'• "'ADD ' ft ST AC aut l • bte c:nutt• 
,;;r •• ,. . &.ch hold• I c: u ... tt•• J1 . 41tu -

0 ~· 11le fa!N1-s L\SI I f'U !IITO .._ .: h.ar AJCII "' tU Tt.at"ta r he4 " l C: 
kff•r . Tlll h pttat•r J••r c:aa 'l ~"' tt.,u'" S649 .00 (l for Sll'OCI ,OO) 
l!;C(IM.DtTJ EO CIUITIONI CS lOlA fUO d wrt / u ·c "' ) SI)OO .OO 

l Muter Ctt.arp E•p l>ate ___ _ Card No.. _____ _ 

'J v,.. s.n~tu re 

ORDER NOW! Ab ,....,..1M HIIM on qy,ahty atwlln. ProfratnJ an awa1t.bk- Oft ~•U.• f« u 
Md.auoe.al et.arp et 11.00 I"" ClfOrr. NYS rHaMI'IU add 7.._ C"hftk boa•• of 1tems tM-int ~ 

1 ol!la'fftt .,...,... __ Tou.la-.uat e M'-td ___ IAU 1C.,.J mVJt tilt ,.,.WJ 

Bourrut Consulting Corporation .,. 57 
21 F~ Ad SmimtOWf\ IW. 117117 

(:[]1:1PUTEA 
PIRATES 

llRTfl 
&THIEVE 
fiAE HEAE ••• 
Don ' t let computer pirates: DIVINE your DATA 

FILCHE your FJI:B 
PERUSE your PR~ 

Protect them all with CRYPTEXT, the hardware 
encryption module that brings ultra-high level 
security to the small computer user . ODce 
encrypted, your files can be stored or trans
mitted in strictest privacy. A single CRYPTEXT 
unit will differentially control the medical , 
legal or financial records, mailing lists, and 
design data for an entire firm. 
Breaking CRYPTEXT encrypted data is like un
scrambling an egg. We .don 't say its impossible 
but we ha~e 3 oz. of fine gold waiting for the 
first person who succeeds in breaking our test 
message . 
SECVRITY SYSTEMS FOR USE WITH : 

TRS-80 APPLE II SUPERBRAIN NORTBS!AR 

C£. 
IIO.e.4H 

t:.::J:.':I.et:e. •• 
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DEC. HEX ASCII 

32 20 SPACE 

33 21 

3' 22 

35 23 • 
36 24 s 
37 25 % 
38 26 & 
39 27 
4() 28 
41 29 
42 2A 
43 28 + 
~ 2C 
45 20 
46 2E 
47 2F I 

48 30 0 
49 31 1 

50 32 2 

51 33 3 

52 34 4 

53 35 5 
54 36 6 
S5 37 7 

56 38 8 
57 39 9 
58 3A 
59 38 
eo 3C < 
61 30 
62 3E > 
63 3F 

84 4() 0 
65 41 A 

88 42 8 
67 43 c 
88 44 0 
e9 45 E 
70 46 F 
71 47 G 
72 48 H 
73 49 
74 4A J 
75 48 K 
76 4C L 
n 40 M 
78 4E N 

79 4F 0 

DEC. HEX ASCII 

80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
911 
97 

911 
99 
100 
101 
102 

103 
10. 
105 
106 
107 
106 

109 
110 
111 
112 

113 
114 

115 
116 
117 
118 
119 
120 

121 
122 

123 
124 
125 
126 
127 

50 
51 
52 
53 
54 
S5 
56 
57 

58 
59 
SA 
58 
5C 
50 
5E 
5F 

eo 
61 

62 
63 
64 
65 
66 
67 
88 
89 
6A 
68 
6C 
60 
6E 
6F 

70 
71 

72 

73 
74 
75 

76 
n 
76 
79 
7A 

78 
7C 
70 
7E 
7F 

p 

a 
R 
s 
T 
u 
v 
w 
)( 

y 

z 

c 
• 
b 
c 
d 
e 
I 

g 
h 

m 
n 
0 

p 
q 

u 

w 

Character Codes Decimal & Hexadecimal 

but Introduces its own: conver· 
slon. 

BASIC uses decimal numbers 
when POKEing and assembly 
language uses hexadecimal 
numbers for its Instruct ions. 

This means that the program· 
mer must convert the hex· 
adecimal numbers into decimal 
in order to use the POKE pro
cess. This Is a painful and bor· 
ing procedure. There Is also a 
good possibility that the pro· 
grammar will make an error. 

It didn't take me long- three 
Opcodes- to realize that doing 
It that way was for the birds. 

So, I wrote a short program 
that did this chore for me and 
also produced a hard copy for 
future use. 

Since I have found this hard 
copy indispensable, I've decided 
to share It with the rest of 

computerdom. The rest of this 
artic le Is the Z·80 Opcode 
Hexadeclmal·to·Declmal Con· 
version Chart. Also Included Is a 
hex-decimal listing of the ASCII 
codes, including both upper and 
lowercase characters. (The new 
Radio Shack manual leaves out 
the lowercase letters.) 

I hope you find this chart to be 
as useful as I find it. • 

Hexadecimal to Decimal 
Conversion 

00 
0 184 05 
02 
0) 
0 4 
05 
0620 

Chart 

1. 132. 5 
2 
) 

4 
5 
6 . 32 



Heatldeclmel Declmel Heatldeclmel Declmel 
07 7 7 8 1 2) 
08 8 7C 124 

SMALL BUSINESS SYSTEMS GROUP. INC. 09 9 70 12 5 
OA 10 7£ 126 
08 11 7 P 127 the company who brought you!!!!. TRS-«1 business software oc 12 80 1 28 
00 13 81 129 

HARDWARE 0£20 14, 32 8 2 1 10 
OP 1 s 83 131 
102E 16 . H u 132 NEC 5510 Spinwriter 2995 161< level II 799 1114 0S 17 . 1)2 . ~ as 1)) 
12 18 86 1H OATAROYAL5000 1495 64K Model II 3899 1) 10 87 1H 

Okidata Microl ine IK> 695 48K 2 d isk Model Ill 2614 14 20 88 1 )6 
IS 21 89 1)7 

Originate/answer Modem 189 64K Superbrain 3.0 2995 16 20 22, 32 8A 1 38 
1 7 2) 88 1 )9 US Robotics 330 Modem 310 48K Zenith Z89 2596 18 2 £ 2 4. 4 6 8C 140 

A tari 800 995 19 H 80 141 The Connection • 
lA 26 8£ 14 2 

with ST80 111-C 439 Atari 400 595 18 27 8P 143 
1C 28 9 0 14 4 

239 64K Altos AC~2. 10 29 91 14 s Lyme 
Soroc 120, CP/M 5645 11: 20 )0 . )2 92 14 6 

The Source 96 1F ) 1 9 ) 14 7 
202£ 32, 46 H 148 R S232C board 99 GTC 100A Terminal 986 218 405 )) , 1 )2 , 5 9 5 149 
2 2 84 05 H, 1 12 . s 96 I SO 161< 250 ns NEC Memory 75 Soroc 10120 986 2 3 lS 97 15 1 

Box 10 5 !4 " Oisken es 35 Zenith Z19 986 24 )6 9 8 15 2 
2 5 )7 99 1S3 Box 10 8" Diskenes 49 1K> track MPI sgle drive 595 2620 )8. )2 9A 15 4 
27 ) 9 98 ISS Box 8 ~ x 11 Paper 33 IK> track MPI dble drive 1095 282£ 40 , 4 6 9 C 156 

Box 14 7/8" Paper 43 40 track Siemans 390 29 41 9 0 157 
2A84 0S 4 2 , '11. '\ 9£ 1S8 4 Drive Cable 49 8" Siemans for Mod II 1049 28 4 ) 9P 1S9 
2C .. AO 160 2 Drive Cable 35 Dual Siemans for Mod II 1 595 20 H A1 161 

Model II Cables ask Z89 Add-on drive 525 2£20 4 6 , l2 Al 162 
2P 41 Al 16 ) 

Ribbons, etc. ask 32K Expansion Interlace 490 30 2£ ... 46 114 164 
l184 0S 49 , 1)2. s AS 165 )2840 5 SO, 1)2 . s A6 166 
)) 51 A7 167 

SOFTWARE )4 52 AB 168 )5 S l A9 169 
3620 5 4 . )2 

"" 170 MOO I MOD II )7 ss A8 111 
Name & Address 99 195 38 2£ 56 . 4 6 AC 172 

39 5 7 AD 113 Inventory 195 325 3AI405 58, 1 l2 . 5 AE 174 
) 8 5 9 AJ' 115 CPA Client Billing 360 660 WRITE FOR NEW 3C 60 8 0 176 
3D 6 1 8 1 177 3 Disk Coor AR,AP,GI 360 950 CATALOG 3£20 62 , )2 82 1H 

Stand alone AR,AP or Gl 125 225 3 P 6J 83 119 
40 6 4 8 4 180 Payroll 125 225 4 1 65 BS 181 
4 2 ~6 86 18 2 AR with Invoicing 275 375 43 67 87 183 

Stock Control 225 u 68 88 184 
4 5 6 9 8 9 18 5 Dental Billing 800 1200 4 6 10 BA 186 
41 71 88 1 ~7 PI!BOnal Finance (cmpledl 50 79 48 12 8C 188 

6 Games by Lance Micklus 75 49 1J 8D 189 
DEALER INQUIRIES ... H B£ 190 ST80111• communications 150 200 48 75 8P 191 

INVITED 4C 76 co 19 2 VTOS 4.0 by Randy Cooke 99 4 0 77 C1 193 
4 E 7 8 C28 405 194 . 132. s SORT80 59 99 4F 19 Cl 84 0S 195 , 1 ]2. s so 80 C4 8 4 0S 196, 112' s 

We alto have CP/ M, Wordstaf, Bectric Pencil, Pearl, 51 8 1 cs 197 
5 2 82 C620 19 8 , 32 Microsoft, Superbrain Business Software, and much 53 8) C7 199 
5 4 84 C8 200 much more. 
55 85 C9 20 1 
56 86 CA84 05 20 2. 132, 5 TRS-10 Ia • tr8dem8rk of T•ndy Corp. 57 87 CBOO 203 , 0 
58 88 C80 1 20) . 1 
59 89 C802 203 . 2 COMING SOONIII SA 90 C803 20 ) . ] 
58 91 CB04 203, 4 SBSG Business Software on the Zenith and Altos sc 92 C805 20] ' s 
SO 9] CB06 203 ' 6 

,~).. 
5r. 9 4 CB07 20 ). 1 
SF 95 C808 203 . 8 
60 96 C809 20 3 . 9 
61 97 CliO A 20 ] . 10 

~ 
62 98 C80 8 20]. 11 
n 99 eeoc 20 3 . 1 2 
64 100 C80D 201. 13 
65 101 C80E 2 0) . 14 ..... ,8 
66 102 C80F 203, 1 s 
67 103 C81 0 203, 16 Small Business Sys tems Group, Inc. 61 10 4 C'B 11 2 03, 11 n lOS CB12 2 03 , 18 6 Carlisle Road 
'" 10 6 C8 13 203 , 19 

Westford, MA 0 1886 68 107 CB14 2 03, 20 
6C 101 C815 20 3, 21 

(817) 882·3800 60 10 9 CB1 6 2 03, 22 
6E 11 0 C8 17 20 1 , 2) 
6F 111 C8 18 203, l4 
10 112 CB19 203 , l S Our 24 hour/ day 11 11 ) CBI A 203 ' 26 
72 114 C8 18 20 ) , 27 on-line computer and 1) 11 5 C81 C 203 , 28 
14 116 CB10 20), 29 message center. 75 1 11 C81 E 20), )0 
76 118 C B1P' 20), )1 FORUM-8> 11 119 CB20 203, 32 

1-617-692-3973 18 120 
19 1 21 

'" 122 Pr09r•m contmues 
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DISK DRIVE WOES? PRINTER INTERACTION? 
MEMORY LOSS? ERRATIC OPERATION? 

DON'T BLAME THE SOFTWARE! 

Power Line Spikes, Surges & Hesh could be the culprit I 
Floppies, p rinters, memo ry & l)f"ocessor often intentet l 
Our unique ISOLA TORS eliminate equipt"nen t intentetion 
AND curb dama ging Power Line Spikes, Surges end Hesh. 
•tSOLATOR (IS0·1AI 3 filt.r iaaletltd 3·prongaocketw; 
inteerll Surve/Spike SuppNIIion; 1875 W Meximum toed, 
1 KW toed MY aocket . . . . . . . . . . . . . . . $61.11 
•tSOLATOR IIS0-21 2 filter isoleted 3-pronjlaocket benks; 
(6 aockttl tot.! I; in•gr•l Spike/Sur .. Su.,.,_.on; 
1875 W Mu toed, 1 KW either benk . . . . . . . $56.96 

-&UPER ISOLATOR (IS~31. aimiler to ISD-1A 
except double til,.ring & Supp~on . . . . $85.11 

•ISOLATOR (IS0-41. similer to IS0-1A except 
unit h• e indivldullly filtend lOCkets . . . 

•tSOLATOR (ISD-61. aimller to IS0-2 except 
.... 

unit M 3 aocket banks. I aocketl totel • . $71.11 
•CIRCUIT BREAKER, eny mocW (edd-CBI Add S 7.00 
•cKT BRKRISWITCHIPILOT eny mocW 

(.CBS) .• .• ... ••• •••• • •• • Add $14.00 • PHONE ORDERS 1-617-656-1532 

JR7 Electronic Specialists, Inc. 
171 Soulll Meln StrM1, Netlck. Men. 01710 

ADVANCED BUSINESS 
SOFTWARE FOR THE TRS-80 

( .. At...._Fer ..... IIAIM) 
" FOIIECASTIIG "IISit AIALYSIS • U.S.IIACRO IIOOEL 
II you·ra serious 1bout improving your businus 

wttll 1 computer. why not use the but busineu pl~mingsoflw•e 
1veellllle? Dr. D1111d M. Chertb hu 1111dt the most p-rful 1nd 
succtulul bulineu 1n1fyllcll techniques IVI~Ibll to micto 
computer users. 

All programs listed below 111 en Basic. lor 32K (or morel disk 
blstd TRS·SO systems. 

IUSIIUS PLAIIIIG PACKAGE fer fOfiE · 
CASniG An inttgrettd set ol lortcntine pn19rems 

to hendll • v•itiJ of busintu lortctstine nttds 
from Trend Anelysis to Advtnttd Muhiplt Rtgrts· 
li011 ( 100 PI· User Mtnutll 199. 

IIVEITIIEIT IllS It AIAL YSIS 
itnl in 
program 
rtvtnua 
Now you 
199. 

eny invtstmtn t is 
accounts l or cost 

strums 1nd inttrtlt 
can menage risk. (35 

The mljor inered· 
untt rlli nty. This 
chengts . shift ing 
ra il lluctult ion s. 
PI· Ustr Menual) 

U.S. SIIIULATIOI IIODEL Knowi ng where tbt 
economy •• going end how it rttcts to govemment 
lisul end "*""IY tctions can sevt you • lot Ill 
monty. Thes is t user oriented economic situttion 
modtl constructed to prolusion1l stlndtrda (50 
PI· User M.uei) 1199. 

MDTICE TD CUSTD.E/1$: 
Btcl llll of till l fl llflllltlus ifiCfl ll l i n fiCi n t 

ort.n . tlllf slliHin1 fHfHJitll tim1 Ills 11-1. W1 
¥ 1 1.,111iin1 in "'" ttl ""'a this sitU1ti1111. BUI 
for t ilt H ilt mtllllll tlllf Jllifllli"' d1t1 wil 1,,.,, ' "' 
,.,. lfllr ffclipt of yollf "'"· 

To order CAll Ztl/ 424-3112. or write to APPU£0 £CDfiiDMIC 
ANAlYSIS. 4005 locust Avt., long Bttcb, CA 90107. 
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::IC 

Cl2 1 
can 
CBH 
CBH 
C8 25 
CI 2G 
can 
C821 
CBH 
cau. 
can 
CI2C 
Cl 20 
cau 
cazr 
can 
Clll9 
C83 A 
CBlll 
Ca lC 
CBJO 
C8lE 
Ca l F 
Ca 40 
C84 1 
C842 
C84l 
C844 
CBH 
C846 
C847 
C848 
CB49 
CII4A 
Cll41 
C84C 
C840 
C84E 
Ca 4F 
ca'o 
Cll5 1 
Cll52 
C85l 
Cll54 
Ca 55 
C856 
C8 57 
cass 
cast 
C85A 
C858 
case 
C85D 
CB5 E 
casr 
C860 
C8 61 
CB6 2 
C116l 
C8 64 
C86~ 
Cll66 
Ca67 
can 
Cll69 
CII6A 
can 
Ca 6C 
C86D 
C86E 
C86F 
Cll70 
Ca71 
can 
Ca 7J 
Ca74 
CB7 5 
Ca76 
Cl 77 
Ca71 
Ca79 
Ca 7A 
Ca 7 a 
CII7C 
C87D 
Ca 7E 
CII7F 
CBIO 
Clll 1 
C812 
C813 
CBI4 
Clll5 
Clll6 
Clll7 
CUI 
cut 
CIIA 
CUB 
CBIC 
CBID 
CBI! 
cur 
CltO 
Cit I 
Clt2 
can 
C894 
CB9 5 
C896 
C897 
C89B 
CB99 
C89A 
CB98 

Decimal 

203, )) 
203 , )4 
203 . 15 
203 , l6 
2 0 3 , l7 
201, ll 
2 0 3 , lt 
2 01 . 40 
201, 4 1 
203, 42 
2 03, 4) 
2 0 3 , .. 
2 01 , H 
203, 46 
203 , 47 
2 01. 56 
203 , 57 
201. 58 
203, 59 
2 01 . 60 
2 03, 6 1 
2 01 , 62 
203, 61 
203. 64 
203 , 65 
20), 66 
2 03, 67 
2 0), 61 
203 , 69 
2 01. 70 
2 0 1 , 71 
203 , 72 
2 0 3 , 7l 
203, H 
20 1 , 75 
203, 76 
203 , 77 
203 , 71 
20 3 , 79 
203 , 10 
203 , 1 1 
201, n 
201, u 
2 0 3 , .. 
203, 15 
2 03. 16 
201 . 87 
203, .. 
203 . " 
201. 90 
203. 91 
201 . 92 
2 01 . 9) 
203 . ,. 
2 0 3 , 9 5 
2 03, 96 
20), 97 
203. 98 
20 3 . 99 
20 1 , 100 
20 3 , 101 
20 3 , 102 
203, 103 
203, 104 
201, 105 
203 , 106 
20 1 . 107 
203 , 101 
20 3, 109 
20 1, 11 0 
203, 1 11 
20 1, 112 
20 3, 11) 
203, 1 14 
201. 1 15 
201, 1 16 
2 01 . 1 17 
2 0 3 , 1 18 
2 01 , 119 
2 0 3 , 1 20 
201. 121 
201 , 122 
2 03,1 23 
2 03, 124 
2 01, 125 
201. 126 
203, 127 
2 0 3 , 1 21 
201. Ut 
203 , 130 
201. 1 11 
201 , 13 2 
203. 1 ll 
2 01, 1 34 
2 0 3 , 135 
203 , 136 
2 03, 1 l7 
203, 131 
203, 139 
2 0 1 , 140 
201, 141 
20 3 , 142 
20 3, 14) 
201 , 144 
2 0 3 . 14 5 
20 3, 146 
201, 147 
201, 141 
203, 149 
203, 150 
20 3, 15 1 
20) , 152 
203 , 153 
203, 154 
203 , 155 

C89C 
C890 
C8 9E 
C89P 
CIIAO 
CIIA1 
CIA2 
C IIAJ 
CIA4 
CIIA' 
CIIA6 
CIIA7 
CU. I 
CIIA9 
CIIAA 
CIIAJI 
CBAC 
ClAD 
CIIAE 
cu.r 
cu o 
Cl81 
Ctll2 
CBBl 
Call4 
CaaS 
CU6 
C817 
Ctlll 
Cl89 
CaliA 
Ca 811 
caac 
CIID 
CUE 
Ca liF 
caco 
CIIC1 
CBC2 
CBC3 
CBC4 
CIIC5 
CBC6 
CBC7 
CBCI 
CIIC9 
CIICA 
caca 
CICC 
CIICD 
CBCE 
CIICF 
CIIDO 
C8 D1 
C802 
CIIDJ 
Ca 0 4 
C805 
C8D6 
CIID7 
CBDI 
Ca 0 9 
CIIOA 
caoa 
CIIDC 
CIIOO 
CIIDE 
CBDP 
Ca EO 
CUI 
CIIE2 
Cl £3 
CIE4 
CU5 
CB£6 
CB£7 
CIIEI 
Ca!9 
CBEA 
CIIEB 
ca!C 
cam 
Ca EE 
Ca ! P 
CIIPO 
Clll'1 
CIIP2 
carl 
CIIF4 
C liPS 
CIIP6 
Clll'7 
CliP I 
CIIPt 
C liP A 
Clll'l 
CIIPC 
CIIFD 
CIFE 
CIIPP 
CCI4 05 
CDUOS 
0 20 
a 
00 
01 
0 21405 
0 3 20 
OU 405 
0 5 
062 0 
07 
01 
0 9 

203 , 156 
203 , 157 
201 , 151 
201 , 159 
203, 160 
2 0 3 , 161 
20), 162 
20), 16) 
201, 164 
201, 165 
203, 166 
203, 167 
20), 1 61 
203, 169 
203 . 170 
203 , 171 
203 , 17 2 
20 ) , 173 
203, 174 
203 , 175 
20 3 , 176 
20 3, 177 
2 0 3 , 171 
201 , 179 
203 , 110 
203, 111 
2 0 3 . 112 
2 0 3 . 113 
203 , 114 
20 3 , 185 
2 0 3, 116 
203, 187 
20 3, 111 
2 03 , ,., 
203 , 190 
20 1 . 1 ,, 
20 3 . 192 
20 3 , 191 
203 . 194 
20 ) , 1t5 
20 3, 1 ' ' 
20), 1t7 
20), 1,. 
203, 199 
201, 200 
203 . 20 1 
203. 202 
201. 203 
20 1. 204 
203 , 20 S 
20) . 20 6 
2 03. 207 
20), 201 
203, 209 
20), 21 0 
201. 211 
201 , 212 
2 0). 213 
2 0 3 , 214 
203, 215 
203 , 216 
201. 217 
201. 218 
203 , 219 
20) . 220 
203 , 22 1 
2 03, 222 
203. 221 
20). 224 
203, 22S 
20). 226 
2 01. 227 
20) . 228 
2 0 3 . 229 
201. 230 
203 , 2)1 
203, 232 
201 , 2)) 
203 . 2 )4 
2 0 3 , 2J S 
203 . 236 
203 , 237 
203 , 231 
203. 2 39 
20 ). 240 
20 3 , 241 
203 , 24 2 
203 , 24 3 
20). 2 44 
203 , 2 45 
203 , 24 6 
20) , 247 
203, 241 
203 , 249 
203, 250 
203, 25 1 
203 , 252 
203, 253 
203 , 254 
203 , 25 5 
204 , 132 , 
205 , 132 , 
2 0 6 . 32 
207 
201 
20 t 
21 0 , 132. 
21 1 , 32 
2 12, 132 , 
21 3 
2 14 , 32 
2 15 
2 16 
217 



HeQCieclmal 
OAI405 
0120 
ocuos 
0009 
DOlt 
00211405 
00221405 
002) 
0029 
002AI405 
0021 
OOH05 
00)505 
110)60520 
DOlt 
1104605 
110411:05 
005605 
1105!:05 
006605 
00611:05 
007005 
007105 
1107305 
00ll05 
007405 
007505 
007705 
0071105 
001605 
001105 
009105 
DDU05 
DDAI05 
DOAII05 
DOM05 
001!05 
D0Ca0501i 
DDCa050E 
DDCW0511 
DDCI05U 
D0Ca0526 
DDC10521!! 
OOCI05ll 
OOCI0541i 
OOCI054E 
DDCI0556 
OOCI055E 
DDCI0566 
OOCIOSU! 
DDCI0576 
DOCI057E 
OOCI0511i 
OOCI0511!: 
DOCII05tli 
DOCII0591 
DDCI05A6 
DOCI05AE 
OOCI05M 
OOCI05111! 
DOCI05C6 
DDCli05CI! 
OOCI0506 
DOCI050E 
OOCI05!6 
OOCI05EE 
DDC105U 
OOCI05FI! 
001!1 
DOU 
001!5 
001!9 
llOP9 
0!20 
or 
EO 
1!:1 
U1405 
u 
1!41405 
E5 
r:no 
El 
u 
!!9 
EAI405 
u 
ECI405 
1040 
1041 
EDU 
104)1405 
1044 
104455 
ED46 
1!047 
ED41 
1049 
ED411 
1:0411405 
I!!D40 
ED4r 
ED 50 
ED5 1 
ED 52 
1!05)1405 
ED 56 
E057 
11:051 
11:059 
ED5A 
ED5U405 
ED 51! 
ED5r 
EDIO 
E061 

ll2, 
l2 
132, 
9 
25 
)], Ill , 
)4, 1)2 . 
) 5 
41 
42, 1)2. 
4l 
52, 
5), 

5 
5 

211, 
219 , 
220, 
221, 
221, 
221, 
221, 
221 , 
221, 
221, 
221. 
221. 
221, 
221. 
121, 
221, 
221 . 
221 . 
221. 
221, 
221 . 
121. 
221, 
221, 
121. 
221, 
211 , 
111, 
221, 
221, 
221, 
221, 
221, 
221 . 
121. 
121. 
221. 
221 , 
221 , 
221. 
221, 
221. 
22 1 , 
221, 
221, 
221, 
ll1, 
221 . 
221 . 
221, 
221 . 
221. 
221 , 
221 , 
221, 
221. 
221. 
221. 
221. 
221. 
22 1 , 
22 1 . 
221, 
221, 
221. 
221. 
121. 
11 1 . 
221. 
221, 
121, 
221, 
121. 
122, 
22) 
224 

5 4 , 5, l2 

225 
226 , 
227 
221, 

57 
70 , 
71 , 
16, 
U, 5 
102 . 5 
I 10, 5 
112. 5 
11), ~ 

114. 5 
115. 5 
1 '', 5 , 17, s 
119. 5 
I 26, 5 
1)4. 5 
142, 5 
150, 5 
I 51, 5 
161, 5 
174, 5 
I U, 5 
ItO, 5 
20) , 5, 
201, 5, 
201, s, 
20) , s, 
203, 5 , 
201, 5 , 
201 , 5, 
203, 5, 
20 ) 1 5 , 
lOl I 5, 
20)' s, 
20) 1 51 

20). 5. 
:ZOl, s I 
2QJ 1 51 
:JQ) 1 51 
20). 5. 
20). 5. 
20). 5. 
20) 1 51 
20). 5. 
201 , 5 , 
203, 5, 
20). 5, 
201, s, 
20) , 5. 
20) . 5, 
201, 5, 
201, 5, 
20), s, 
20) , 5, 
225 
227 
229 
23) 
249 
32 

1 )2, 

132, 
229 
230 , 32 
231 
212 
2)) 
l)t , 112, 
ll5 
2)6, 132, 
237 . 64 
2)7 . 65 
237 , " 
2ll, 17, 112, 
2)7. " 
217 , 61, IS 
2)7. 70 
237, 71 
2ll, 72 
237. ll 
237, H 

li 
14 
22 
)0 ,. 
u 
12 
70 
71 
16 .. 
102 
110 
111 
121 
IH 
IU 
150 
151 
166 
174 
112 
190 
191 
206 
214 
222 
230 
231 
241 
254 

2l7, 75. 1)2 , 5 
237, 77 
2)7. " 
237. 10 
211, 11 
237 . 12 
2l7, u. 1}2, 5 
2l7. " 
ll1 , ., 
2l7, II 
237, It 
2l7. 90 
2l7 , "· 1)2. 5 
237. ,. 
2l7. 95 
137 , 96 
237, 97 

HeQCiecllul 
E062 
F.D67 
ED61 
ED69 
£1>611 
mu 
ED72 
ED7ll405 
r.D71 
f:D79 
EDlll 
£07118405 
£0110 
EDAI 
I!DA2 
EDA3 
ED Ill 
I!DIIt 
EDAA 
mu 
EDIIO 
ED II 
I!!DI2 
EDBl 
ED II 
EDII9 
EOliA 
maa 
El!20 
EF 
PO 
P I 
P11405 
Pl 
F41405 
rs 
PllO 
Pl 
PI 
P9 
FAI405 

"" I"CI40 5 
root 

""' P0211405 
P0121405 
Fnll 
P019 
P01AI405 
PD28 
I"Dl405 
PDl505 
1"1))60510 
ron 
P04605 
P04E05 
P05605 
PD51!!05 
P06605 
P061!05 
P07005 
PD7105 
P07205 
P07l05 
P07405 
PD7505 
P07705 
P07E05 
POI605 
POII!05 
P09605 
P091!!05 
POA605 
POAE05 
rol605 

PDIIE05 
POCII0506 
rDCII050& 
rDCII0516 
POCII05U: 
rDCI0516 
rDC.0521! 
PDCI05l! 
PDC11o5U 
rocii054E 
POCII0556 
POCII055r: 
rDCII0561i 
PDCIOSU 
POCIIOH6 
rDCI0571! 
PDCI0516 
rDCI05U 
rtlCI0596 
POCII0591!! 
rtlCII05116 
PDCI05AE 
PDC105M 
PDC805111! 
PDCI05C6 
rDCIIOSCE 
PDCI0506 
PDC805DI!! 
PDCIOS!Ii 
PDCI051!E 
PDCIOSPI 
POCII05PI!! 
PDf! I 
POEl 
POE5 
POEt 
POP9 
Fl!!lO ,.,. 

Dec:ltMI 
2l7. 98 
217. 101 
2 )7 . 104 
217. 105 
2)7, 106 
237. Il l 
217, 114 
ll1 . 115 , 1)2 , 5 
1)7, 120 
lll , 121 
2)7 , 122 
2l7. 123 , 112. 5 
2 17 . 160 
2)1, 161 
ll1. 162 
lll. 161 
237, 161 
l l1, 169 
1)7 , 170 
1)7 , 171 
217, 176 
ll7. 177 
ll1, 171 
117, 179 
2)7, 114 
lll, 115 
1.17 , 116 
ll1 . Ill 
2)1 , l2 
1)9 
240 
241 
2t2, 112, 
241 
244 . 1]2 , 
145 
146, l2 
247 
2U 
249 
250, Ill, 
251 
2S2, 112, 
25) . 9 
25). 25 
251. )), Ill. 
251, H , Ill , 
15). 35 
25), 41 
25], 42, 132 , 
251, 41 
251, 52, 
151, 5]. 
2Sl, 54, S , 12 
253. 57 
151, 70 , 5 
251 , 71, 5 
151, ". s 
151, 94, 5 
253, IOl , 5 
253, 110, s 
25), 11 2 , 5 
25) , 11), 5 
15), 114, 5 
253, 115, 5 
251, I ll, 5 
25), 1 17, 5 
251, 119, 5 
253, 126 , 5 
151, IH, 5 
151, 142, 5 
151, 150 , 5 
153, 151, 5 

15). "'· 5 
251, 1'14, s 
15), 112, 5 

15), 190 , 
153, 20), s, 6 
253, 201 , 5, 14 
251, 203, 5, 21 
25) , 103, 5 , 30 
253 , 101, 5, 31 
253, 203 . s, 46 
253 , 10), 5 . 11 
253, 203, s . 70 
15), 20), 5, 71 
151, 20), 5, 16 
15), 20), 5, 94 
25), 20), 5, 101 
25) , 10) , 5, 110 
25), 201, 5, 111 
253, 203 , 5, 126 
253, 201, 5, 1 )4 
253 , 20), 5, 142 
153 , 201, 5 , I SO 
251, 20), s, 151 
251, 201, 5, ,,, 
151 , 103, 5, IH 
25), 103, 5, 112 
151 , 10), 5, 190 
25), 10), 5, 191 
15), 201, 5, 206 
251, 201, s, 114 
25) , 10) . 5, 222 
253, 201, 5, 1)0 
253, 20] , 5, 211 
25), 20) . 5, 246 
15), 201, 5, 154 
253, 215 
25) , 127 
151 , 119 
15), 2)) 

253, 249 
254. 11 
255 

Tbis Weekend: 
STIK 

T 
R 

IT.... S 
··to your 8 

Tl'lat'l roglll' Elmlrll 's VIOIET·STIK hglll pen l'lalltle TRS-10 CONNECTION 
lor LEv£1. I & II Your 4K to .aK TRS-10 SysMm woll come eh .. undef your 
VIOIET-STIK ""thon monutftolollernvel Tl'lat'abec.ulelllefel,.no..,rft10 
- or trecet~ to cut vou·,. UCI enc1 runnong n 1111 11 you can plug the 
onlertece onlo your ayllerYfs CIIM!1I EAR·JICk. CLOAO our cuatom LIGHT· 
WAVE dlmonalreloon aollwe<~ ....:1 RUN. And bleiUM 1M onllrlece h11 • 
otug lor your recorder. you won'll'la .. to unplug il eg~in when lolding your 
o1'* eollw1re tepn The onlerfece ~Iowa them 10 pua rogh1 ttuu w,.,...r 
you 're nol Ullng1he pen It's uctusi .. · swotehld bp" -.gn meens the pen's 
electroca•y otolllecllrom your syslem wllen o1'1 not on UM Jualpoont & P'ftl' 
11'111\al somple Plug. CLOAO ....:1 RUN Met 1\a .. - gollheaollwe<etor you 
to RUN With' Our c:temonstreloon ._ onctuc:tes 1 catob<atoon progrem IUM<IIo 
lc:IJUII lhe CRT a bnghlneu ....:1 conlrlll) piUS STIK· TAC· TOE. AWARI and 
TOW£RS. Two cl'lallangonggemu ....:1 1 puulelha1 woll keep grownups and 
chllc:lfen Sllk.ing illo yOU< TRS-10 lor hours. And there 1,. onslructoons 
prOVIc:led 10 you can Degon wrolong your own logh1 pen progriiM (hglllw.,e) 
lor tun or profit (L- II) Or. JUS1 "1 beck ....:1 ento'f our LIGHT ·WAVE tapes 
MCh month e-·a unmetched commolment 10 logh1WI,. can brong you UCI 
to,, .. ,_ gemes. puutes, etrolls&eclucaloonal Qullft or somu .. toanseac:h 
monlh. Our cur,.,l LIGHT·WAVE ,..._. 1,. 

LIGHT·PAK 2 LIGHT PEG (4 P19·tump puules) 
ENORUN (OthellO W11h 1 'lwosl') 

I LEVEL Ill LIFEI (Conwey'l LIFE wolh muleloonsl 
Pnce SillS loncluc:tong POl~& hanc:thngl 

LIGHT· PAK3 - UTEGAMMON IBeckgemrnon you'll Slok w•lhl 
(LEVEL II) STIKWUMPUS ICa"" Wllh 1 tonte 1ole') 

MAZEMASTER (~n alter mez1 lo poke thru) 
PRICE 111.11 (lnclueting postage & handling) 

Orc:ter y.,.,_ now anc:t _,, oncl.- 1 tree copy ol FLASHBACK. E.smarll 's 
.........,... c:tec:toc:eled to the 111111 news on hghl....,. epphcatoons And. c:ton' 
Iorge! to lell your t- The VIOlET ·STIK can 1110 be orc:tered lor uM on 
moet 01'* mocro systems usong 1he lollowong procesaor chops 

All lhel's requorec:t 11 • ~ret USM11e JICII IMc:tong 10 Grounc:t ....:1 1 
-~~~~ "ngle bot onput port Oro- aoflwere IS prOV1c:lec:t along wolh 
lnatruc:toona lor wrilong loglll....,. epphcatoona. And !ell your loc:al OMier IPIIt 
e-t<'s got a O..ler pec:kege he won'lwen1to mise ou1 on. Oelovery ot3 to6 
WMks I rom receipt ot your order. C:O.O 'a.,. $3.00 ex1r1 0..1 will be lllopped 
Wllhon two WMks. All prices 1,. F 0 .8 Uoella-kl. lnc:toana lnc:toana r..-.ts 
- 4'!to lllll 111ft ... 

ALSO COMING FROM ESMARK· 

TRs-«1 Prince< lnllrfac:e 1c....ne AUlC·jiCk on1erface lor all RS232 
printera lncluc:tes LLIST & LPRINT eollwert) 

TRS-10 RS232 Communica11ona lnlerfiiCt (Mekft your TRS-10 1 lull 
110 1""""" 10 timllllering 1ysMm1 lhe WO<Id ovet Givet you 
inlllllgent or c:tumb tetm4nal capebik1iee II 110 or 300 BAUO r\110 
klc:ludee Pnncet tncertace.- wo11120 mA curren11oop & TTL level 
110 options.) 

- TRS-10 •• 1 tr_,. o1 ,,. tenov Corporao1oon -

ESMARK~NCO::RATED 
107"" B. llcKJNLBY HWY. IOBHA W AKA, IN 48M4 

(Ill) IN-303& 

0 

$62.95 
PLUS 11.50 

"ELECTRONIC SYSTEMS MARKETING POSTAGE a. 
HANDLING 
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BUSINESS 

Sheri// 8 . Nott 
Dept. of Agricultural Economics 
Michigan State University 
East Lansing, Ml 48824 

L lvestock farmers are now us· 
lng large computer systems 

to store and process data on In· 
dlvldual animals and herds. Re
gional Interactive computers 
can be accessed over telephone 
linea for Individual animal feed· 
lng recommendations. Dairy 
and goat farmers can enroll In 
the Dairy Herd Improvement 
Association (DHIA) to get 
monthly reports on milk produc
tion, as well as maintain perma· 
nent cow histories. 

Dairy researchers have devel· 
oped a herd reproductive man
agement concept for which a 
microcomputer Is Ideal. A com
puter program can forecast a se
quence of caretaker activities 
for breeding cows. The program 
can recommend whether or not 
to breed and which bull to use; It 
can schedule vaccinations and 
medical exams, and describe 
treatment for different health 
problems. 

Computer Taakl 

Four questions need answer· 
lng when developing a breeding 
and health management sys· 
tern. 

First, what management re
ports are needed? You can In· 
elude a number of useful re
ports, Including the following: 

1. Galvlngs expected within 
the next X days. 

2. Uterus exam needed be
cause of recent calving. 

3. No heats reported X days or 
more since calving. 

4. Heats to be expected today. 
5. Not pregnant for X days or 

more. 
6. Pregnancy check needed 

today. 

7. Dry off within the next X 
days. 

8. Reproductive tract prob
lems within the last X days. 

9. Health treatments (not re
productive) made within the last 
X days. 

10. Antibiotic treatments 
made within the last X days. 

11. Vaccinations needed to
day. 

Second, what Information 
must be stored to get those re
ports? Several Items must be 
flied regularly to Insure timely 
and complete reports. The Input 
options Include: 
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Livestock management 
via micros. 

When the 
Cows Come 

Home 

1. Add a new animal to the 
disk. 

2. C&lvlng Information. 
3. Results of uterus exam. 
4. Heats seen, receive bull to 

use. 
5. Whether or not to breed and 

which bull to use. 
6. Inseminations completed. 
7. Results of pregnancy exam. 
8. Cows dried off. 
9. Reproductive health prob

lems and treatments made. 
10. Health (not reproductive) 

problems and treatments made. 
11. Vaccinations completed. 
12. Delete an animal from the 

disk. 
Dairy managers may want to 

know everything about an ani· 
mal or a subject. 

The suggested Information 
groupings are as follows: 

13. Animal location, status, 
sex. 

14. Vaccinations. 
15. Celvlngs. 
16. Pregnancy status, heats 

and breedings since last calv· 
In g. 

17. Reproductive health 
Items. 

18. Health (not reproductive) 
Items. 

Third, how will each record be 
packed? This project uses ver· 
slon 2.2 of TRSDOS, which 

packs each buffer (and hence 
each 256-byte d i sk record 
space) according to this format: 

1 byte= alphanumeric (string) 
character. 

2 bytes= Integer 
4 bytes= single-preci sion 

number. 
8 bytes= double-preci sion 

number. 

To store as much as possible, 
devise a set of codes to repre
sent alphabetic Information. AI· 
though string characters might 
seem to be the most effective, 
the possible code list Is short. It 
Includes 0 through 9, the alpha· 
bet and a few other symbols
well under 100 codes. Integers 
use two bytes but the possible 
codes range from -32,788 to 
+ 32,767; over 65,000 definitions 
can be set . Floating point 
numbers can be stored directly 
as data or can be treated as 
codes. 

Fourth, will code numbers or 
alphanumeric data be stored? 

A dairy farmer who knows 
cows by name should get to 
know them by number. If he has 
a choice between Identifying a 
cow as Penelope or 9998, the 
trade-off Is clear. 9998 requires 
two bytes; Penelope needs 
eight. Integers use less disk 
space, and most farmers al· 

Scanned by 1m~ · www.trs..Jil~:~~r~ 



the eleetrie pencil II™ !J for the lRS-80 Mod~""ii:"'Computer 

The Electric Pencil is a Character Oriented Word Processing 
System. This means that text is entered as a cont inuous string 
of characters and is manipulated as such. This allows the user 
enormous freedom ald ease in the movement ald handling of 
text. Since lines are not delineated, alY number of char
acters, words, lines or paragraphs moy be inserted or deleted 
anywhere in the text . The entirety of the text shifts and 
opens up or closes as needed in full view of the user. Cor
rioge returns as well as word hyphenation are not required 
since eoch line of text is formatted automatically. 

lu text is typed and the end of a screen line is reached, a 
partially completed word is shifted to the begfming of the 
following line. Whenever text is inserted or deleted, existing 
text is pushed down or pulled up in a wrap around fashion. 
Everything ~s on the video display screen as it occurs 
thereby eliminating any guesswork. Text may be reviewed at 
will by variable speed or poge-at-o-time scrolling both in the 
forward and reverse directions. By using the search or the 
search ald replace function, any string of characters may be 
locoted and/or replaced with any other string of characters as 
desired. Specific sets of characters within encoded strings 
may also be located. 

When text is printed, The Electric Pencil automatically 
inserts corrioge returns where they are needed. Numerous 
combinations of Line Length, Page Length, Character Spacing, 
Line Spacing and Poge Spacing allow for any form to be 
handled. Right justif ication gives right-hand margins that 
are even. Pages may be numbered as well as titled. 

the electric pencil 
- a Proven Word Processing System 

The TRSOOS versions of The Electric Pencil II ore our best 
ewr! You con now type as fast as you like without losing any 
charocters. New TRSDOS features include word left, word right , 
word delete, bottom of page numbering as well as extended 
cursor controls for greater user flexibility. BASIC files may 
also be written ald simply edited without additional software. 

Ou- CP/M versions are the some as we have been distributing 
for several years and allow the CP/M user to edit CP/M files 
with the addition of our CONVERT utility for al additional 
$35.00. CONVERT is not required if only ~fck and easy word 
processing is required. A keyboard buffer permits fast typing 
without character loss. 

CP/M 
Serial Diablo, NEC, Qume $ 300.00 
All other printers • •••• $ 275.00 

TRSDOS 
$ 350.00 
$ 325.00 

·The Electric Pencil I is still available for TRS-80 Model I 
users. Although not as sophisticated as Electr ic Pencil II, it 
Is still al extremely easy to use and powerful word processing 
system. The software has been designed to be used with both 
Level I (16K system) and Level II models of the TRS-80. Two 
....nlons, one for use with cassette, and one for use with disk, 
ore available on cassette. The TRS-80 disk version is easily 
transferred to disk and Is fully interactive with the READ, 
WRITE, DIR, and KILL routines of TRSDOS. 

TRC 
TAD 

Cassette • .. . •• . $ 100.00 
Disk • ••• • •• •• $ 150.00 

Features 
TRSDOS or CP/M Compatible • Supports Four Disk 
Drives • Dynamic Print Formatting • Diablo, NEC & 
Qune Print Packages • Mult i-Column Printing • Print 
Value Chaining • Page-at-a-time Scrolling • 
Bidirectional Multispeed Scrolling • Subsystem with 
Print Value Scoreboard • Automatic Word & Record 
I'Unber Tolly • Global Search & Replace • Full Margin 
Control • End of Poge Control • Non Printing Text 
Commenting • Line & Paragraph Indentation • 
Centering • Underlining • Boldface 

• • TRS«l Ia • r~lalered l radl marl< of ~iO 5rlack, • divisiOn of T Iindy Colli. 

m ss 
MICHAEL SHRAYER SOFTWARE, INC. 

1198 Los Robles Dr. 
Palm Springs, CA. 92262 

(714) 323-1400 
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(from the cruton of) 

The P.ncil Sherpenen- • The Ster 8~-

now comes 

THE POST 
fiJetifJN 

POWERFUL MERGE UTILITY 

(personalized form leners w ith data from your f iles) 

•nd 

IMPRESSIVE PRINT PACKAGE 

(full word processing teat urn of the major systems) 

ENHANCEMENTS FOR 

ELECTRIC PENCILoRSCRIPSIT 

Software ., ... 
Services 

18325 Vanowen #34 

Reseda, CA 91335 

(213t 705-5999 

SYRACUSE R&D CENTER 
Box 125, DeWitt , N.Y. 13214 

'our 10th year m R&D .... ~ 
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COMPUTER PAPER 
AND LABELS 

9% X 11 
1 PART BLANK 

3,000 to Box 

14 7/8 X 11 
(Same o.t.ched) (8%x 11 Detached) 

$21.95 I F.O.B. St. Louis MO.l $26.95 

IQZ4ii'1Z*i4!(1PC2fl !-1 FEJ 
'JII!fi!/J,: 16/16 X :J% 

1

~ 
~ 1 Acroa ...... $9.95/5M - 2 Acroa ...... $19.95/lOM ~ 
M.:S:!~t:Ro I i • 1 ;J>ja'A I! !!ltj 1"293 

st. ;~~~s~Mo. 
TOLL P'ltiEIE 100 325-e917 IN MISSOUitlo SU .. SI·JIU 

TRS-80~ HELP? 
.. how did I get along Without 11?" IS the usual reac110n to th1s advanced diSk ondexmg program 

AUTOMATICALLY creatl' . sort. pront. ~arch a Master Index of a ll d1sk !ties 
AUTOMATICALLY rl'ad foil' names. dosk numbers I no toond enrry} 
AUTOMATICALLY pront disk labels loptoonall 
AUTOMATICALLY update Index from r.-vosed dosks 
AUTOMATICALLY add optoonal foil' dl'scroptoons. 
AUTOMATICALLY label disks as ·oos· or 'DATA NEW 
AUTOMATICALLY purge dosks of unwanted !ties NEW 
• FINDISK-11 {on dosk or tape 32K mm - nou• uoorh wllh RS I c mod} $20 00 

Other powerful programs from Documan available on tape or disk : 
• STRUCT · I beam desogn and moment transfer w graphocs (16KJ $1 500 

$30 00 
$30 ()() 
$15 00 

• SOLAR-I essential cak ulatoons lor passov.- solar des1gn t32KJ 
• RIA-l complex analysos of real estate onvestments t3:.!KJ 
• DEPRECIATE·I calculat~ . pr1nt 12 facts on deprecoable Items (32KI 

.,. VISA/ MASTER CHARGE Shoppmg $1 00 each IMICh add sail's raxl 

DOCUM.A.N SOFTWARE BOX 387-.A. K.A.l.A.M.A.ZOO. Ml49005 (61b) J44.Q805 

:w,,,.·t ~IAi tt 1n o. d.oy! 
" ""' ro- • ...:I • ~ f •U4oe to • llfllo.e 
1\. •vtii!MI' .. - ,,_ .. ,__., • • •• 
•• d•~--• a .,. tM llli.ll4- ._,•'-• ot 
Lorrclll~. __.._, .,a 10111 
••u ti .,. ...,. '-... ~•Y -p o l 

·-··-· ••• ,""' ..... . ._ .. ••t.~· ... ........... '-"-· ·-...... _.,. • -""" 
1<0'1". · -· · ·· _. • • • , ., , - • t.ad, 

""'''" " ' ~ - '"" ••.-•t ac••• .......... ta •• l'a4 1o ...,_ .. l diLoo 
/ .Ua.-.a.r . ,..0, ..,. U.e l lect.rlc ,.._,, , ,.,. ... 

__., (or•• •r• 
~:--...-..!1::1"' .. ,,_,. loo. "-•• 

""' Lclil ..... . , _ • • 
L.e• e l II ..0. ,_ 
.. _ ~ ..Ut --

•• , . . ... ..e. . . ..... 
AU U\u ..-.4 -• , _ _ ,. Clll('q 

o'102 

""" • - • - · • 1- r, i•at ae l ue , ...... _. ...Slfr ••t• ' "' _ , , 
C:O.,.r• ~ .,l.cll;a " •-relil tor,. to H ~l• ld.l .. ~II e u a.,.. • 
._,., l..,t, .... ~o rr . •• •~'-• f.r:n·.,_ •• ,... ..., M • •t.f'OI" • ...,. 

~~ L!~'!:! ~e.o:! '~.;~~t•:.;g .• n~:i..-'!.•~'-·~c :~,"::'l~~. 
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TRS-80* SOFTWARBI THB BBST 
-------THE DATA ORGANIZER--------
•variabte length records •Max. 20 field per record 
64 K Mod II $250.00 32 K Mod I $150.00 
-----•MAGAZINE DISTRIBUTION PROGRAM-----
• 500 titles • Invoices • 200 Vendors • Reports 

64 K Mod II $7 50.00 
------AMBULANCE BILLING SYSTEM------
• 1000 C.llalmonth • Reports unpaid, medicare • Tracks cars/drivers 

64 K Mod II $750.00 
DUL•R OF TARANTO & ASSOCIAT•a •oo•L IISO"WAR• 

AIR GIL P/R each $249.00 
All programs error free and fully documented. User tested. 

Client list available. Custom programming/consulting tor TRS-80'. 

CMS, INC. 3132 N. BROADWAY, CHICAGO, IL 10187 
(312) 327-7880 ,...., 

~--------------------~·A~~T~~,_--------------------~ 



ready accept code numbers. In· 
tegers ease the tuk of writing 
software because they can be 
used directly as array Indexes. A 
suggested set of descriptions 
with codes and variables for 
herd use Ia In Table 4. 

DelryCowFIIM 

The following file formats will 
meet your reporting needs and 
will work u random access flies 
within the constraints of the 
TRSOOS. I offer the formats, 
recorda and variables as a start· 
lng point for your own project. 

Discuss them with farmers, 
ranchers, animal aclentlsts, vet· 
erlnarlana and other livestock 
professionals. The final decl· 
a Ions are too Important to be left 
only to systems analysts and 
programmers! 

I set up three random access 
recorda of data for each cow. On 
TRSOOS diskettes 335 recorda 
are available. Keeping all three 
recorda for a cow on one disk, 
100 cows use 300 recorda. This 
leaves 36 recorda for other UHS. 

I use recorda 305 and 310 aa 
Indexes to keep track of which 
cow Identification numbers are 
at which record locations. 

In accessing the disk, the 
computer first gets record 310 
and finds the cow' a record num-

ber. If the cow Ia not on the dlak, 
an appropriate message Ia 
printed. If the cow Ia on the disk, 
the variable JCOW Ia set equal 
to the cow' a record number. The 
first record carrying status, catv· 
lnga and breeding can be put or 
retrieved at JCOW, the second 
at JCOW + 100 and the third at 
JCOW+200. 

Tables 1, 2 and 3 give the d• 
tailed descriptions of apace uti· 
llzatlon, buffer variables and 
random access memory varl· 
abies for recorda 1, 2 and 3, r• 
apectlvely. 

Although each record can 
have 256 bytes, none of the aug· 
geated formats use It all. Some 
apace Ia left for future data adell· 
tiona. Also, the machine will run 
better If It Isn't filled to capacity. 

To store RAM variables on a 
dlak, you must reaet the RAM 
variables Into fielded buffer vari
ables and put the buffer varl· 
abies onto the dlak. To get data 
from a disk, the computer takes 
one record and places It In a 
fielded buffer. The buffer values 
are then reset Into RAM varl· 
abies for manipulation. Several 
buffers may be activated slmul· 
taneoualy, thus making several 
records of data available. 

Each record starts with the 
cow Identification number and a 

..,_. ..,..,VeNble RAM v ......... 
Oft Dllk 1111111 K8(15t KC( I Kl( I 

AnlmaiiD No. 2 1 1 
O.lk Loc:atlon No. 2 2 2 
O.ta of Antibiotic UN 2 3 3 
Birth data 2 • • 
Pen No. 2 5 !i 

Vacc:lnationa 5 codel 10 ~ ~ 
fo io 

Sax and Calving Statue 2 11 11 
No. of Rowe UMd-CaiVInga 2 12 12 
8 Calving Sail Of Rowe: ~ 
Calving !Mia 2 13 11011: 1 
CalfMX 2 1. 2 
Calf atatua 2 : 3 
Cow llatUI 1 2 : • 

2 2 5 
3 2 8 

• 2 75 7 
Calf'lllra 2 78 8 
Breading Availability 2 n 13 
&lito UN for B<Mdlng 2 78 1. 
No. ol fOWl uaad-Metl, bred 2 79 15 
8 Sell Of Rowe of HMII, bfaadarl: ~ 
Heat O.ta 2 110 1to 11: I 
WhouwM&t 2 81 2 
8raadlng !Mta 2 3 
Bull uaad 2 118 • 
lna.Nnator 2 1111 5 

Table 1. Cow Stetua, Calving• end Breeding• 

MARK GORDON 
COMPUTERS 

DIVISION OF MARK GORDON ASSOCIATES, INC. 
15 KIENWOOO IT. CAM81110GE. MAIIACHUHTTI 021• 

,;270 1117)411-7505 

SORT-80 
Produced exclusively .for 
Mark Gordon ComputerS by SBSG 

TRS-80* disk files may be sorted and merged 
using SORT -80, the general purpose, machine 
language, sort program. Written in assembly 
language for the Z-80 microprocessor, it can: 

-Sort files one disk in length 
-Sort Direct Access, Sequential Access and 

Basic Sequential Access files 
-Reblock and print records 
-Recontrol files from disk 
-Be executed from DOS 
-Be inserted in the job stream 
-Allow parameter specification 

•Input/output file specificat ion 
• input/output record size 
•lower/upper record limit 
• print contents of output file 
• input/output file key spe~lfiers 

The minimum requirement Is a 32K TRS-80* 
Level II computer with one disk drive or a sin· 
gle drive Model II computer. It w ill operate on 
35, 40 and 77 track drives, and has been tested 
on TRSDOS 2,1, 2.2, 2.3, N EWDOS 2.1, 3.0 and 
VTOS 3.0.1 . It Is compatible with most ma· 
chine language printer drivers. Sort time is 
fast: for example, a 32K file will sort In approxl· 
mately 40 seconds. $59. 

Info Box Is the easiest-to-use information man
ager available for the TRS-80* . It's Ideal for 
keeping track of notes to yourself, phone num
bers, birthdays, Inventories, bibliographies, 
computer programs, music tapes, and much 
more. This fast assembly language program 
lets you enter free-format data, variable length 
Items and lets you look up Items by specifying 
a string of characters or words that you want 
to find. You can also edit and delete items. 
Items entered into lnfoBox can be written to 
and read from cassette and disk files. All or 
selected items can be printed on a parallel or 
serial printer. lnfoBox occupies 3K. Specify 
cassette or disk version. $29.95 

·TRS-80 Ia a Tandy Corp. Trademark 
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QWOROFOR T T E R R 8 G C Y P Q G Z I V J 8 P C E 8 
R E E I D E A S E E D S R P V Y X X 0 N 

0 P V J K l M R H E C T V X H N A F H 
C R Y P T 0 U P l A X l Q J E J T S 

G F J S E Y W T V N P F J V Z V C 
T T S C Y M 8 C G W 8 Q 0 F M P 0 

E X M 0 l E R Z J X A C H Y R U 
P K 8 M Y U C W 0 C G l D M R X S E W M C Z T I D N G U l Y K 

S H N 0 8 T X A 

Z M H 0 U P X 8 l K A C A P J J U K 8 F l I P C N E F Q A F E 
J W T A Y C J G W H E T M N H A Q Z Q J l 0 W E R C A S E T H 
H R S S K V C D G C 8 0 A P T G T H T X T P M l E I l R E T Q 
E Y I N D l X X C 8 C V X 0 l H 0 P R Y V Y P R V A D N T 0 l 

FREE IDEA SEEDS IT~ 

H•ve you ordered yours? If ~ot, you better reconsider. More 

th•~ 5flf ~PPY subscribers thl~k you don't k~ow wh•t you •re 

,.lssl~g . These ue FREE progrMS for your TRS-81 and •11 you 

h•ve to do to get theM Is se~d us • leg•l size SASE. ~t Is 

all there Is to lt. Simple? You betl Every .anth there's • 

~ew progr.- a~d you really don't want to ~las any of theMI 

When you stop •nd think •bout It there •re only three ways to 

build your software llbr•ry. One way Is to write the progr.

yourself . Another way Is to purchue progr-s. The belt ~o~~y 

Is to h•ve the progr.,.s given to you •nd th•t Is just what we 

are dolngl All FREE IDEA SEEDS are our~ orlgln•l progr..a 

•nd we want you to have t~ to use, rewrite, and expand. 

Send your legal size SASE to: 

CECDAT, Inc. ..-62 PO lox 8963 

THE LOWEST 
prices on this high-quality software. Buy direct and save 50%. Now. also 
available for CBASIC on CP/ M and MBASIC on HEATH HDOS. 
DATA BASE IIIAIIA&ER llltd·l 1811 fllod-11 11119 
You can use it to maintain a data base & produce reports without any user 
programming. Define file parameters & report formats on-line. Key 
random access. fast multi-key sort . field arith .. label. audit log. No time· 
consuming overlays. 500 happy users in a year. Mod-11 version with over 
50 enhancements. 

AIR fllod·l S88 fllld·ll 1149 
Invoices. statements. aging. sales analysis. credit checking, form input. 
order entry. As opposed to most olher AI R. ours can be used by doctors. 
store managers. etc. 
WORD PROCESSOR Mid-I 1411 Mod·ll 1411 
Center. justification . page numbering . . . Used for letters. manuals. and 
reports. Mod-I version features upper /lower case without hardware 
change! 
MAILING LIST fllod·l 159 lllld-11 1911 
The best! Compare and be selective. Form input. 5-digit selection code. zip 
code ext.. sort any field, multiple labels. Who else offers a report writer'> 
INVENTORY Mod·l 1911 MeeHl 1149 
Fast. key random access. Reports include order info. performance 
summary. E.O.O .. and user-specified reports. Many converted their 
inventory to ours! 
PAYROlL AI R. A/P. and GL available for the Mod-11 DOS and CP/ M. 
L216. a cassette package of 10 business programs for Level II 16K 
systems. $59. 
All programs are on-line. interactive. random access. virtually bug free. 
documented and delivered on disks. Mod-I programs require 32K TRSDOS. 
and credit is allowed when you upgrade to Mod-11. We challenge all 
software vendors to offer low cost manuals so you can compare and 
avoid those high-priced. undocumented. ·on-memory' programs. 
Manuals alone S5 for Mod-I. S10 for Mod-11. Don't let our low prices fool 
you! 
Mod-11 programs are extens1vely modified. guaranteed to run with 1 year 
newsletter and updates. 10% off for ordering more than 1 Mod-11 program. 

MICRO ARCHITECT. INC .• ..-54 

96 Dothan St.. Arlington, MA 02174 
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Sjlece ..,..., Variable RAM V arlablea 

on Dlalt 111156l LAlli LH( l U( ) 

Animal 10 No. 2 1 1 
Disk Localion No . 2 2 2 
P1acen1a Status Code 2 3 3 
Vaginal Discharge Code 2 4 4 

Tract Status at Insemination 2 5 5 
No. o l Rows Used Below 2 6 6 
11 00se<'<atlon sets 0< rows LH(11,3) 
as tallows: 1• 1 to 11 

Date ol Problem 2 J z 1 =date 
J • 2 ~problem 
J • 3 •route 

Health Problem 2 6 L$(11,3) 
I= 1 to 11 

Treatment route 2 49 J = 1 = Cllendar Date 
J = 2 =Treatment made 

Treatment Made 15 50 

243 spaces used 
256 spaces available 

Table 2. Reproductive Tract Health Items 

record (JCOW) number. These 
two variables let you check for 
errors. If either number brought 
into RAM is not what you ex
pect, an error message is 
pr inted and processing Is 
stopped until the problem is 
fixed. If parts of the disk become 
unreadable, the two variables 
may help In retrieving what is 
readable. 

Dates are stored repeatedly In 
all three records. These are not 
calendar dates, but numbers rei· 
ative to a fixed day. (See Listing 
1.) January 1. 1968 Is my con· 
stant date 1. Date 3661s Decem· 
ber 31 , 1968 (a leap year), and 
date 367 Is January 1, 1969. 

A date constant lets you store 
a date as an integer. It also lets 
you find out how many days 
have elapsed since a specific 
task was performed. Date con· 
slants Ignore the number of 
days In a month. 

Software can make these 
transformations Invisible; the 
farmer will Input calendar dates 
and receive results In the usual 
month/day/year format. 

Note In Table 1 that every en· 
try on the disk is a two-byte Inte
ger. First come the animal and 
record (disk location) numbers 
for error checking. Next are the 
animal status codes showing 
the last date of antibiotic use, 
blrthdate of the cow, and pen or 
corral number of her current lo
cation. Next Is a set of codes for 
five different vaccinations. 

Sex and calving status (see 
Table 4 for my definit ions) will 

where the complete disk Is 
searched. The next value will 
range from 0 through 8, Indica!· 
lng how many calvlngs are In the 
recOI'd for the cow. Each calving 
set has eight codes: the date, 
calf sex, calf status at birth (nor· 
mal, large, etc.), four cow status 
codes at time of giving birth 
(normal, milk fever, etc.) and the 
calf's sire. 

If artificial Insemination is 
used, the two codes on breeding 
availability and bull to use can 
be preset. The employee can 
then receive Instructions on 
what action to take If the cow is 
In estrus. 

The next value will range from 
0 through 8, indicating how 
many heats and breedings are in 
the record. Each breeding set 
has five variables: heat date, 
who saw the heat, date bred, 
semen used and who did the in· 
seminating. When a calving is 
reported for the cow, this last 
group of data Is zeroed, because 
only data since the last calving 
Is Important. 

Table 2 describes the second 
record. The animal and recOI'd 
(disk locat ion) numbers are for 
error checking. Next come three 
codes for flagging cows that 
need special observation or 
treatments. The code deflnl· 
tions are In Table 4. 

The placenta code is for the 
status at time of calving, and the 
vag inal discharge code is for 
following through after calving 
to detect metrit is. The t ract 

speed up generat ing reports status at insemination flags any 



abnormalities at time of breed
Ing. 

The next value will range from 
0 through 11 and Indicate how 
many reproductive observation 
sets ai'e In the record. Each set 
has four variables: date ob
served , the problem (e .g ., 
metritis, not ovulating), the 
route of treatment (e.g., In
travenous, Intramuscular), and a 
1~place alphanumeric string to 
describe the treatment. 

Forget trying to encode this 
with Integers. Let the farmer 
type on the keyboard what 
seems best. Although this will 
use more disk space, the task of 
creating codes for all possible 
treatments found at the farm Is 
doomed to failure. 

You may find that 15 charac
ters are too few. Another alter
native Is 24 characters to the 
treatment string and eight In
stead of 11 stored sets. Remem
ber the 256-byte constraint. 

Table 3 describes record 3. 
The animal and record (disk lo
cation) numbers are for error 
checking. The next value will 
range from 0 to 11 , indicating 
how many health sets are In the 
record. Each set has four vari
ables; date observed, problem 
code (a short list can suffice If 
" other'' Is Included), the route of 
treatment (oral, intramammary, 
etc.) and a 1 ~place alphanumer
Ic string for comments. 

Demonatratlon Softwa,. 

The hardware Includes a 
TRs-80 Modell with 48K of RAM, 
a printer and two disk drives. 
The first drive stores the soft
ware; the second drive stores 
only animal data. Version 2.2 of 
TRSDOS and disk BASIC are 
used. A structured program
ming approach results In sever
al short subroutines. 

The following previously de
fined reports and tasks were 
programmed and debugged: not 
pregnant for X days or more; ._dd 
a new animal; calving Informa
tion; health (not reproductive) 
problems and treatments; de
lete an animal; calvlngs; and 
health items (not reproductive). 

These will demonstrate the 
system. 

Much effort went Into build
Ing what I call overhead subrou
tines and standardized arrays. 

Each of the three records need 
to be opened, fielded, read from 
disk to buffer and reset into 
RAM variables. Then the steps 
need to be reversed to store 
data on the disk. Individual sub
routines do these jobs. 

If more than 100 animals are 
to be recorded, another subrou
tine waits for a different disk to 
be loaded Into drive 2. The two 
date-transformation subrou
tines are overhead. 

All the arrays are defined and 
dimensioned In the main pro
gram. Management action re
port 5, not pregnant for X days or 
more, was the only one acti
vated. To activate the next re
port requires only a few subrou
tine calls, some manipulation of 
already-defined variables and a 
few print statements. 

The software has 63211nes, In· 
eluding remarks. Using the 
PRINT MEM command before 
and after loading the program 
Into RAM Indicates the program 
size Is almost 24K. 

After running the program to 
dump one record for a cow, 

VaMble Code Definition 

Calf Ma: 

T11«)} 0 Unknown 
T11jt} 1 Female 
T11(2) 2 Male 
T11jl} 3 Famale twins 
T11j•} • Male twins 
Tl$(5) 5 Mixed twins 

Calf ...... at birth: 
T2$(01 0 Unknown 
T21j1) 1 All normal 
T2S(2) 2 Bomdaad 
T21j3) 3 Found dead 
T21j•) • Alive. crippled 
T21j5) 5 l.atge c.H 

Cow ...... at lima of ...... birth: 

PAINT MEM Indicates the pro
gram plus execution space re
quired (26.9K). This leaves only 
10.7K of space to add options to 
the program. Given the hard
ware and software used, all op· 
tiona cannot be activated In one 
big program. 

Some Vartabln 

A complete dairy livestock 

management system should In· 
elude milk weights. Each milk 
weight will be a decimal number 
using four bytes of space. Two 
observations per day for 31 days 
requires 248 bytes, nearly a rec
ord. Part of a second record Is 
needed on the few farms that 
milk three times per day. 

If you try to Integrate milk 
weights with breeding, calving 

Spec. ......, Va.Uble RAM 
on DIN IH(ICit VertebiM 

Animal 10 No. 2 1 11 
Olak Locellon No. 2 2 12 
No. of Rows UMCI Below 2 3 NG(•} 
11 obe«vation seta or rowa IH(11,3} 
.. follow8: 

Date of Problem 

HNith Problem 

TrNtment Route 

Treatment Made 

2 

2 

2 

15 

238 spaces 
used of 
25e available 

I alto 11 

J - 1 - Problem 
J=2 ~ Routa 

J • 3 • Constant Date 
5 83(11.2) 

1•1 to 11 
~ J • 1 • ca6endar date 

string 
.7 J • 2 • treatment made 

string 

Table 3. Health Items (Not Reproductive) 

Route of ...... haaltll lrMIINfltl: 
T~ 0 Unknown or other 
T51(1} 1 lntarmammary 
T5S(2) 2 Intermuscular 
T51(3) 3 lnterpe<lt~l 

T51(•} • lnt-.ous 
TS$(5} 5 Oral 
T&$(11) 6 Ullerous Infusion 

llaprocluctM hNitll pniOiama: 
PIS«)} 0 Unknown 
P11jl) 1 Retained placenta 
P11j2) 2 ~t calving dlacharge 
P1$(3) 3 Metritis 
Pllj•) 4 Pua on c.theter 
Ptlj5) 5 Sticky when brad 
P1S(e) II Sc.r llssue 
PIS(7) 7 Other abnormality 

T:lS(OI 0 Normal, no COITIIT*lts 
T3S(1) 1 Aaalatad del._., Health pnlblema 11101 raprocluctha~ 
T3S(2) 2 Aborted or stillborn P2SIOI 0 Unknown 

T3S(3) 3 Mllllf._ P21j1) 1 Mutltla 

TJS(•) • Udder brOken down P2S(2) 2 Footrot 

T31(5) 5 Week beck lege P2lj3) 3 Milk f._ 

TJS(II) II Downer cow P21j4) 4 Off lead 

T3t(7) 7 l.atge calf P21j5) 5 Oianhaa 

T3S(8) 8 Retained placenta P2S(8J II Pneumonia 

TJS(9! 9 Cleaned by hand P2S(7) 7 Calving problema 
P21j8) 8 Hardware 

Anknel - and .... coda: P2S(9) 9 Other problema 

T4$COI 0 Unknown or other 
T~l) I Female, ,_ had a .:.11 INacllngatatuecoda: 

T~2) 2 Female, calved at laaat once, now In milk TIII(O) 0 Unknown 
T41j3} 3 Female, calved at laaat once, now dry Tlllj1) 1 Open, bread II other criteria are mat 

T~4) 4 Famale, in feedlot Te$(2) 2 Aaaumad to be pregnant 

T41j5} 5 Male. caatratad Tll$(3} 3 Palpated, known to be pregnant 

T4$161 8 Mala, not caatratad T8$(4) 4 No, do not bread 

T4S(7) 7 Mala for breading T8$(5) 5 Running with a bull 
T8S(8) 6 Not relevant 

Table 4. Suggested Variables, Code Numbers and Definitions 
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aolutlon to 
hardware dilemma: 

• • 

Ttu coulll spMI 1 lei II IMooy I• 
TRS-11' ,......,. .. - OR - ...... 1 
lei If 111M .... llping ,.., - -
IU'T ....... I-~ ciiDicl. Tile 111111 
,.,..., lrltlort port <1111 lltllt -• IIIIo 
you Wltlld PlY 1lr parts Ill no AN 0 loll 
you t.:n your dlliln timo on~ 
l!ll1. 

Hoolo op '"""· swilcllll , j.,. 
sticks , Dp,..os, _.,......,, ... wtt•
out -llyirlt ~ • ..,,.... • tylllt 1p 
~ us- port . l'lugs lftlo urd Kgo 
11 lllc:k II k.,llllrd • on or,.nsiM 
iotlof!KI. 

fuloor11 I b~ . TTL/CMOS CIOipoli -
1111 • .,.. . ....,.. ....,,. .. ,... ..... 
ooiotg. C11 bo -" by lnnpo011wt 
AC ...,... mllllllo tr .. lllito SUck 
lnd ... - ... 

iotclllllos II It 's , sockets. ro1i111r1. 
.. ,.. .... ...... ""'""'· jlc:k . 
lnltruCIIIOJ/docooo .. lllioo. 111: .. pius 
lrM joyllick piiOI. AI you -~~~ 

npod II '...., ""''*'· II ""I lro ........... fl<lll. 
kl1 liM hlllnll .. . ..... 135.10 lltld 
All- 11111H . . .... 545.10 fiP4I 

•a Iandy Corp 

PCTWUO ll'lclllro Wi-1• .... 
''" 11 crolll. Mil, fllpily , 1111 on 
ulllfll . lid roca1l lui Ktilrl tr•llfl· 
ks. Tile ,...rhrl OOKIIIM cede sub· 
riOIIiotls 111 easily KCIIIM "• 
lAIIt • at-lllor. kln iMifiS llrg· 
• lllen tile 1crMn. f llpily mulllpil 
INf". trtltl MifniCilnt aM m••
lncludos: 1y11101 code. BASIC lru91 
Kar, 5 do .. lniOOIIiMI, l nd , .. , .. 
code (lor llllllbllr P<lfiiOOMirs I oo 
Ulllllll, lid C .... lllnllrUCtiNI / , ........... . 

Iliff IICiirlg Yisolll 11 ,... noll 
ldocltilrl , ...... . boslnlll , ...... 
loll If grapllks ,..., 11 1 tow price. 
Fer lllllll ..... . ...... SIZ.IO jlp4l 
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Arlatlon 
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10 ••• 11pilil1 II 1M Arlllrieln Acl 
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"'""'h llle moOKing skill . dodgi"t 
~ flo k, In 111ft. II obllr'lltill bol· 
...... Will yoor swriwl lo nporilnco 1 
... NriM trip to l'lris (crulld by 
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Fra- . 

1111 ll l. 

NIVERSAL..-m 
• 

po....~NTERFACE 
P.O. BOX 1077 
GLENDALE HEIGHTS . 

ll60137 
(312)469-692 1 

(tl residents add 5 'I• % tax) 

ana nealth data on a single disk· 
ette, the result may have to be 
quite different from Tables 1, 2 
and 3. 

The formats I've discussed 
are designed for breeding live
stock using artificial lnsemina· 
tion. II natural service is used, 
much of the herd reproductive 
approach becomes Irrelevant. 
Most of record 1 and all of 
record 2 Is not needed. 

In feeder operations (beef, 
hogs, lambs) the file formats 
should be devoted more to pre
~entive health strategies, daily 
feed amounts and weight gains. 
As In the dairy example, disk 
space is the first problem to 
consider. 

A different approach would 
Involve a series of separate pro
grams, one for Input and an
other for generating reports or 
editing. Redundant program 
lines make writing the second 
and third programs easier. 

One disadvantage to this Is 
that the farm worker has to both 
load and run a series of different 
programs during each session 
and shuffle the data disks. But 
TRSOOS offers a chain option 
for automatically loading and 
running a different program. 

In this project all data Inputs 
are taken from the keyboard af
ter a screen prompt. As soon as 
the Input is read it is checked for 
errors. I devoted considerable 
attention to idiot-proofing. This 
is an adequate Input technique 
given the speed with which the 
computer operates when mov· 
ing among RAM, the screen and 
the keyboard. 

Study Other Systems 

Several research herds have 
had computerized data storage 
and Inventory programs created 
for them. The package devel· 
oped for the U.S. Dept. of Agri
culture's research herd at Belts
ville, MD, Is mentioned In the 
Journal of Dairy Science (May 
1974, p. 611). The Michigan State 
University dairy research center 
at East Lansing uses another 
system . 

Both systems can be studied 
for data handling procedures 
and coding schemes. The soft
ware accounts for many re
search functions and lnstltu· 
tlonal Inventory requirements 
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not needed in a privately owned 
herd. 

The herd reproductive man· 
agement concept has been im· 
plemented on several comput
ers. A mail-In batch-operated 
software package written in 
PL-1 was created and field 
tested on several dairy farms by 
Virginia Polytechnic Institute 
and State University. 

I set up software In FORTRAN 
on an interactive time-share 
computer operated by the Mlch· 
igan State University Coopera· 
tive Extension Service. It was 
tested on only two herds, and re
mains available on a trial basis. 

At least one private firm, Herd 
Reproductive Services, Inc., 
Athens, GA, has developed soft
ware for managing herd repro
duction. This firm will provide a 
farmer with a minicomputer, the 
software and monthly consult-

lng services. 
Opportunities exist for cre

ating management-oriented 
livestock breeding and health 
record systems on microcom
puters. However, the planning 
process will take time and de
mand a thorough knowledge of 
livestock. • · 
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** crt.Yitfl llf~TlCfi ST!Ji'fD FCfl COW ID = ::;; 

ct~fNi STP.TUS = FEl\'U.· CFIL'!'ED AT LHST I)U, NOl-l !H Mll~ 
1.11 BJRfll CoAIT CflF SEX CMLF AT 8JRTH \XII AT BIRTH EU.L 

.• 1/ 1/1979 FEl'itE ttl Milirft oo tXMh'Ts a ... 

2 LW'Jf.Wi :J.f;m IHJi)fi NO D".MNTS e 
:L~ IHNC~ lW.J{Wl If! D".MNTS B 
~ l~ l»"JOII :.mwN 00 IXMHTS B 

5~ IJ.lKIOil ~ 00 aMNTS f1 

6 l.ttJOfl l.ttJ6Ii tmrJij !(lllMNTS 0 
7 LII:IOII t.tt:JOII lH"JrMi 00 rotUITS 8 
8 l.N:)[Wl lNJ«.lll lHJOij I() a:MNTS 8 

Sample Run 1. Calving Information stored for Cow ID = 50. 

.. llll)l( l1r IEil Tll P£I'W)S .. 

llll.lll .-Tl f1i (Jj FILE R»> I D 45 
Ul I»Rt WCQB! TR£RTIOTS 
1 1/1111979 lfiSTITJS !NT~ 2 n.ru ftm-BI 
2 11111979 lflSTJTIS !till~ :l TlffS Cf ftnJ 
3 11/1511979 lft5TITIS ~~· 4 T1ID fti!T -Bl 
4 11/161:1979 lflSTITIS HmF.1RM'i 4 r.ru tfiT!-B I 
5 11./17/1979 lftSTiTlS INIDJliSCU.~ f'£N ICILL!N 
6 1ll19i1979 CfF - liD (~ l(lf!SS£S 

7 EWT'r' tJf()Ofl \WJ(~ EifTY 
8 E!f1Y LI«J{!lll ~ E.lfTY 
98fT\' lWI(ll,fl tmOJN EPIPW 
1B E!fT'r' ~~'}(J;l I.N::JO.'N E~1f'1Y 

::..1 ElfW lH()(llotl l\lt'J.\)1-; EttW 

Sample Run 2. Health information on file for ID 45. 
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GENERAL 

Set your memory size from BASIC. 

Memory Sizer 

Jack O.Cker 
1804 West 18th StrHt Lot 155 
Sault Ste. Marie, Ml 49783 

In magazines such as this one, 
you often see hybrid pro

grams. Written In BASIC, they 
use a machine language sub
routine called by the USR(X) 
function during execution. 

The author of the program 
usually tries to make the loading 
procedure more convenient by 
embedding the machine lan
guage code In DATA statements 
within the BASIC program. 

Overwriting 

These OAT A statements are 
usually read by a FOR·NEXT 
loop that POKEs it Into Its prop
er location In memory. Already 
you can see a source of poten· 
tial problems, since the code Is 
POKEd without regard to what· 
ever else may already be there. 

If you have KBFIX or some 
other machine language routine 
loaded and the BASIC program 
overwrites It, tough luck-you 

have just lost your routine and 
maybe hung up your computer 
In the bargain. 

What's that, you say? I forgot 
that I had to turn off the com
puter, power up again, and an· 
swer the MEMORY SIZE? ques· 
lion to protect some machine 
language memory. 

Yes, that does destroy any 
machine programs residing In 
memory. Now, what was that 
MEMORY SIZE? Had It written 
down somewhere. Should have 
written it on the cassette label, I 
suppose. Suddenly this "conve
nient" program leaves some
thing to be desired. 

All of these troubles can be 
avoided. For Instance, Listing 1 
shows one unusual method that 
will work when the machine 

code to be used Is less than 256 
bytes long and Is completely 
relocatable. For demonstration 
purposes I'll use a machine pro
gram that places ASCII codes 
corresponding to the contents 
of register pair HL In the upper 
right-hand corner of the video 
display. 

The machine language rou
tine Is stored In string variable 
B$. VARPTR(B$) returns the ad· 
dress of the string's first three 
memory locations containing 
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the length of the string, the least 
significant by1e and the most 
significant byte. If you POKE 
these latter two by1es into loca
tions 16526 and 16527, the 
USR(X) locations, then B$ will be 
treated as a machine language 
program when the USA function 
Is called. 

Note that If the VARPTR toea· 
lions are greater than 32767, as 
they could be in a system with 
more than 16K of memory, you 
must subtract 65536 to keep the 
POKE command within allow
able limits. 

If B$1s the first string variable 
to be assigned in a program, it 
will stay in the same location. 
However, If you choose to as· 
sign other string variables first, 
and If the length of those vari· 
abies will be changed during the 
run of the program, then you'll 
have to find BS In memory 
before executing the USA call. 
You can do this by repeating the 
commands in line 30 tust before 
making each USA call. (This 
could be done in a subroutine.) 

Avoid Power Up 

The above method works for 
most relocatable machine tan· 
guage routines. But you can 
locate your routine In high mem-

ory, and avoid powering up the 
computer to set the memory 
size. Let's examine what hap
pens when you answer the 
MEMORY SIZE? question. 

As far as I can tell, the main 
locations for the memory size 
are 16561 and 16562. When you 
type a number In response to the 
memory size prompt, the com· 
puler subtracts 2 and stores 
that number In 16561 and 16562. 
So If you ever forget what mem· 
ory size you started with, you 
can type: 

? PEEX (1~1) + PEEK (18682)•258 + 2 

and the computer will tell you. 
Actually, the address in those 

locations represents the highest 
usable memory location for 
BASIC, normally used for string 
storage. So, for example, If you 
set the memory size to 30000, 
the last location available for 
string storage (or other BASIC 
variables, If no string space Is 
cleared) Is 29998. You could 
start your machine program at 
29999 with no Ill effects. 

But you can't just POKE the 
new value minus 2 into 16561 
and 16562 to reset the memory 
size. Other pointers must also 
be reset-those that govern the 
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start of string storage and the 
position of variables in memory. 

Fortunately. you don't have to 
reset each one individually. All 
you need to do is issue a CLEAR 
X command where X is the num· 
ber of bytes you need cleared for 
the program. The X argument 
must not be omitted. even il you 
don't need any string space 
cleared, because that also 
resets a pointer. II you don't 
need any string space. you can 
just CLEAR 0. 

Using the above Information, 
if you wanted to reset the mem· 
ory size to 30000. you could 
issue these commands: 

POKE I~I . .S . POKE 16562. 11 7 CLEAR 
50 

46 + 117 • 256 = 29998, or 2 less 
than our desired memory size. 

However, if your machine lan· 
guage routine is relocatable, 
you can go one better than this. 
You can reserve enough mem
ory lor your routine while the 
program is runn ing, and then 
free that memory lor other uses 
when the program Is finished. 

Freeing Memory 

Take a look at Listing 2. The 
code is compressed with multi· 
pie statements on a line, so keep 
in mind that everything between 
lines 1 and 21s part of line 1, and 
so on. Here is how the program 
works. 

First . POKE 16396.23. This 
disables the break key since you 
don't want to exit the program 
without executing line9999. You 
then PEEK at the present mem· 
ory size in locations 16561 and 
16562. and let variable C equal 
the present memory size minus 
the length (in bytes) of your ma
chine routme. ThiS will be your 
new memory size. 

Poke your present memory 
size into 16526 and 16527. This 
is temporary since you want to 
recover these values after you 
issue the CLEAR command 
(which clears all variables). You 
could just as easily have used 
any of several other memory 
pairs to store these values. but 
these are the USR(X) locations 
that you will be using later any· 
way. 
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Next you break your new 
memory size down into least 
S1gn111cant and most sigmflcant 
bytes (LSB and MSB). and POKE 
these back into 16561 and 
16562. Then comes the manda· 
tory CLEAR command (be sure 
to replace SC with a numeric 
argument). 

Starting in line 2. you recover 
your original memory size from 
the USR(X) locations and store 
them in variables OY and OZ (to 
be used at the end of the pro· 
gram). Now we PEEK at your 
new memory size and add 1 to it 
to determine where your rna· 
chine program will start (vari· 
able C). 

II the entry pomt (the byte of 
the routine to be accessed f ~rst) 
is not the first byte of the rou· 
tine, you must calculate the en· 
try address by adding the d is
placement from the start of the 
program (variable 0 ). Break th is 
entry pomt address down into 
LSB and MSB and POKE 11 mto 
the USR(X) locations (16526 and 
16527). You then do the actual 
POKEing of your routme mto 
memory, starting at the first 
location o f your newly protected 
memory. 

If the memory locat1on mdt· 
cated is greater than 32767, you 
must include the offset of 
- 65536. This necessitates the 
fun ctio n (A> 32767) ·65536 
shown in the example. Note that 

PL mdicates the program length 

and must be replaced by the 
number of bytes to be POKEd 
from DATA statements. 

Restoring and Modifying 

At the end of your program. 
line 9999 in this example. you 
need only rePOKE the old mem· 
ory size into 16561 and 16562. 
issue the necessary CLEAR, and 
POKE 16396.201 tore-enable the 
break key. This restores every
thing to the way it was before 
you ran the program. without 
any need to power up agam. 
Note that QY and QZ are the on· 
ly vaoables that must be left un
changed throughout the pro
gram. 

The above routmes can also 
be modified to put a system 
machine code In your programs. 
that is, code that stays in mem
ory and is used in the command 
mode. 

Should you use one of the 
above routmes. I wou ld also 
suggest you use the CLEARX 
statement at the begmnmg of 
every program; you never know 
how much memory was re
served for strmgs in your last 
program. Finally, if your pro
gram really hogs the stnng 
space. issue a CLEAR 50 at pro· 
gram end so that you can load 
the next program without en· 
countering an OM ERROR (out 
of memory error). • 

10 FOR 11• 1 TO 4: Rf. AD B : I<S•BS • CIIR S(B) : I . ~ XT 

2 0 DATA 34, 62 , 60 , 20 I 
3 0 B•VIIRPTR (BS) : r OR 11• 0 TO 1 : B=B• 1: PO~ I 16 ~ 6 • 1\ , P~lll 

(B• (B >327 6 7) • 6 SS 36 ) : NlXT 
4 0 CLS : A=USR I A) 

Program Llstmg 

0 Rll-1 

THC t'OLLOIIING COil STIII>< TS HUS T BL I NSt::RTlD INTO PROPLR PL 
/ICES: 

PL (I'EP LIICE li!TII PROCRMI Lf.:NGTII - I N BYTES) 
SC (REPLAC E WITII STRI NG SPACl TO 0 1: CLt:IIRED - DO IIOT 0 11 
IT II) 
EP (REPLACE \111'11 ENTRY POI NT - BYTE Dl :; PI..AC FIIltlT FROH S 
TllllT) 

1 POKE I63 96 , 23: A• PEEK ( 16S6 1): O•PEEK ( 16 S6 21 : C•llt ll • 2S6-PL 
: PO~ t:: l 6 S 26 , A: POKC16 S 27 ,I<: B• l NT (C/ 2S6) : II•C-13- 256 : PO~ E l6 S 
6l,A: POKEI6 S62, B : CL EIIRSC 
2 0 Y•PCEK ( l 6 S26 ) :OZ•PEEK(l6 S27) :A•PEEK ( 16S6 1 ) :B•Pt::E ~ ( 16 
5 62 ) : C= ll+ t • 256+ l: D=C + EP : Be I NT (D/ 256 ) :A= D-B • 2S6 : POKE I 6 S 2 
6,1\: POKE165 27 , B : f 0 RA=CTOC+PL-1 :READB: ?OKEA+ (II>32767 ) • 6S 
5 36 , 1\ : I;E XT 
9999 P0Kll 6 ~ 6 1. 0Y : POKE16562 , Z : C LI.ARSO: PO~ I. I&396,201 : ll u 

Program Llstmg 



S A' IE / add-ons for TRS-80® 
n¥ ~ / Software and Hardware 
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l'flllift~OU 

A new enhanced NEWDOS for the TIU-&0. 
The mosr powerlut Disk Operonng System fa ~ ~ 

designed fa me sophoshcoreod U5er Ofld prot~ program 
mer who demands~ ulnmore 

NE'M>OS/80 is ~ plomed upgode from NE'M>05 2 1 
Some ot me feol\xes a~ 

• New !l.'.SIC convnonds fa files With vonoble r«ord 
leogrt-6 up 10 4095 

• MDt. a motd'l drM?S Use J5 40 a 80 rrock 5" disk 
drM?S Of a· diSk c1r'rW'S. Of combo 

• Sea.nry boot·up fa !l.'.SIC a mochine code opphco 
non programs 

• New eod111ng commands 
• Enhanced 1\ENLW.bef thor ollow5 reloconon 
• Command ch01n~ng 
• Devlc~ hondl1ng fa rounng 10 diSplay and pnnrer 

smul1oneously 
• DfG tuncnon; Sinking ot D F and G ~allows user ro 

en.1er a tTVnt-005 Wlthour dcsrutbonQ program 
• Compoflb~ with NE'M>OS & m500S 
• Machine language 5upfmop/80 2 1 s 149 

l.f1h11es and elilonced debug and COf1'l 

NEW 

TF-8 80 TRACK DISK DPJVE 
Double Your Capodry 

TF-9 DUAL 80 TRACK DISK DRIVE S7 99 
Quadruple Your Capociry 

Disk Drive Sale! 
Sove odd-on fOf TM-60 

TF J 5hugorr SMOO 
~ec FD200 40 rrock 
TF 5 MPI 1351 40 rrock 
TF7 MlcropoiiS 77 rrock 
TDH·1 Dual 5tded drrve J5 rrock 
TF-OM Drrve 5Y$ 2 5hugoo 
NE'M>05+ 
40 flock S 11 Q J5 ITock 
Mlcroconduaor Dora Dose Wq 
Nod I S249 Mod II 
AlA lluslness P9< 
DISk Heod Cleonef 
DISk Alono"Vn<~onr 

S:l49 
S389 
S379 
S595 
S499 
S698 

S99 

S399 
S289 

S16.95 
S109 

Drives for any Microcomputer 
Does nor Include powet' supply & coblner. 

Pen« FD200 S2&2 FD250 s.l99 
5hugoo SMOO S279 5A600/801 5479 
~1).5 1 S279 Q52 $349 

Printers 
CenrronK 779 s 1,069 
Dose 2 5599 
CenrroniC 7J7 $&99 
CenrrontCS 700.-Q S1.&95 
Arlodex 9501 S1.S9S 
Mollbu . .... S2.395 

FACTORY 

CLEARANCE 
Demo Single a dual head MPI d& 
a-~ com~~ Wlrh Powef Supply 
and Chos.scs Ful Vo'Offonry 

TF5D 40 TK S279 
TDH·1 D Dual :35 TK S419 

UMIT£0 QUANTITIES 

Announcing 
8" Floppy Disk Drive System 

for Model l 

• One SA80 1 Floppy 
• NEWDOS 80 
• Cable & Adapter 

Disk Expansion System 
• 2 ShugarT SA400 lf J 
• 1 TwoDrrve Coble 
• 1 Ext>onston lnrerface J2K 

$718 
$ 25 
$4&9 
$ 99 • 1 J.S.rrack DOS+ 

TOTAL UST PRJa 
SPECIAL PPJCE ONlY 

5ome OS above W 
ndudes 11\S-00'• 

~· 

S1JJ1 s 1,179 

$1964 
MOD II 8 .. Disk System 
• ~~~em $699 
• 2 er- Expcnoon Syyem S 1 , 399 

More Savings llill•llillilll• 
INTRODUCTORY OFFER 

SAVE S300 

OKIDATA 
MICP.OUHE 80 

Memory Kit ( 16K) 
AC Isolator (6 socket) 
Modem 
Diskettes ( 1 0) Verbatim 

$649 
S49.00 
$47.95 

$164.00 
S30.00 



INTERFACE 

A handshaking story with a hard copy conclusion. 

H-14, Meet the TRS-80 

Frank Frfften pose UART (Universal Asyn· directly from the UART In the to the common + 5 volts 
23 Gemini AWit!ue cronous Receiver TransmlttM). H-14. This means that any baud 3. Pin 24 of IC 1 to Pin 13 of IC 
Winnipeg, Manitoba Using this IC, a 74LSOO quad 2 rate set In the H-14 will be 2 
C8nada R2G OT5 Input NAND gate and some automatically set In the lnt8f'· 4. Pin 23 of IC 1 to Pin 6 of IC 2 

extra wiring to the Heathkit con· face as well (not Including 110 5. Pins 3, 4 & 5 of IC 2 
trot board, I made a working In· baud, since this requires two TOGETHER 

t8f'face. stop bits, not one as Is set now). 6. Pin 14 of IC 2 to + 5 volts 
I run mine at 4800 baud with no 7. Pin 7 of IC 2 to GND 

Circuit Operation problems. All that remains now is to 
~er owning my TRS-80 for The circuit Is simple and easy The H-14 provides one hand· wire the two Interconnection 

while I became tired of to understand (see Fig. 1). Paral· shaking signal, RTS, which goes cables. I made the cable to the 
copying programs from the lei Information Is Input to low If the printer is off line or the H·14 out of six three-foot pieces 
screen by hand. I needed a the UART (IC 1) from the expan· print buffer is full. This signal is of *24 stranded wire simply 
printer. The H-14 line prlnt8f' sion interface line-printer-port gated through IC2 to the line because I had them available. 
from Heathkit seemed to be the edge connector. Upon receiving prlnt8f' port. In this way, either Six-conductor ribbon cable 
best buy. The kit cost less than the strobe on pin 23, the UART the printer or the UART can would also be suitable. Using 
half the amount of the Radio begins transmitting this data cause a PRINTER BUSY signal. different colored wires can 
Shack line printer and even had serially on pin 25 (SIN). The strobe signal Is run make Identification easter. 
lowercase. The format will be eight bits, through two gates simply to give Before starting to wire the 

The kit toott only 12 evenings with no parity, and one stop bit, the data lines a little additional H·14, remove the jumper wire 
to finish, but while building It I as set by \he voltage levels on time to stabilize before being from J114,J115 or J114,J113. 
realized that the on board CPU pins 35 to 38 of IC 1. During this strobed. Pin 23 on the edge con· This interface circuitry is 
and software controlled UART transmission, the COMPLETE nector is tied to pin 24 (GND) to bypassed and the associated 
could not easily be bypassed, as signal, pin 24, of the UART, goes disable the fault detect line ICs could be removed (U101 , 
1 had hoped. This meant that the low. It causes pin 11 of IC 2 to go since It Is not needed. U102, U103, U104). 
only way I could communicate high, Indicating to the computer Remove the bottom plate of 
with the prlnt8f' was by serial that the printer, or at least the In· Construction the H-14 and make the follow-
means. t8f'face circuit, is busy. I built the circuit on a pre- ing connect ions to the control 

The AS 232 or 20ma current When transmission Is com- etched experlment8f' board that board, using the six-wire cable. 
loop could be bypassed so that plete, pin 24 of the UART goes holds both IC's. I also used Be sure to count the pins cor· 
Information could come, via TTL high, causing pin 11 of IC 2 to go sockets to avoid unsold8f'lng rectly. VIewing from the bottom 
levels. The problem was the ex· low, Indicating the printer Is problems In the future. puts pin 1 on the opposite side. 
panslon Interface which puts ready to receive more lnforma· Set a common + 5 volt area Also, be careful not to make any 
out parallel Information. This tlon. and a common GND area and accidental solder bridges to 
wasn't going to stop me-the The circuit derives Its power make the following connec· other pins. 
price difference In prlnt8f's could from the H-14 line printer. Also lions: The U numbers ref8f' to H-14 
pay for a mini disk drive. the CLK signal on pin 40, which 1. Pins 3, 21, 36, & 39of IC 1 to ICs and the others to the ICs on 
L~lng around my workshop Is used by the UART for timing the common GND the board just completed. 

1 saw an MM5303 general pur· and clocking the data, Is taken 2. Pins 1, 38, 37,35 & 34 of IC 1 1. One wire to IC U105 Pin 40; 
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the other end to the + 5 volt 
common. 

2. One wire to IC U105 Pin 32 

(RTS); other end to IC 2 Pin 12. 

3. One wire to IC U105 Pin 20; 

other end to common GND. 

5. One wire to IC U105 Pin 10 

(SIN); other end to IC 1 Pin 25. 
6. Last wire to IC U104 Pin 1 

( - 12); other end to IC 1 Pin 2. 

base plate. Be sure the cable 
does not interfere with the print 
head movement. 

For the second cable I used a 
ten-conductor ribbon cable 
about 15 inches long. I could not 
find a 34·pln female connector 
to mate with the expansion in· 

terface card edge, so I used a 
40-pin connector and simply cut 
off the pins i did not need. 

The pin configuration of the 
line printer port is shown In the 
expansion interface manual. Pin 
1 is the pin on the top nearest 
the keyboard. Pin 2 is directly 
opposite on the bottom side of 
the board. Wire the cable as 
follows: 

This completes the wiring to 
the H-14. 

4. One wire to IC U105 Pin 15 
(CLK); other end to IC 1 Pin 40. 

Run the cable through the slot 
in the base plate. Re- install the 

r------------------------------------- ------ TO ;, 14 

IC I 
U A FtT 
MW~30J 

WORD6CRIBK tm 

Professional word processing for Model I 
or Model 11. Full screen editlr~. Margin 
justification. Line insertion/ deletion. 
Block move/ copy/ delete. Global find and 
change. Much, much morel 

Model I (48k. I disk) $ 79.95 
Model II (64k) $ 99 . 95 

WORDPilDITtm 

Text formatter for rues created by Word
scribe or any ASC U file. Uses embedded 
2-character commands to control 
mar~Pns. justi fication, headers, spacing, 
page numbering, etc. 

Model I (48k, I disk) $ 39.95 
Model II (64k) $ 49.95 

MAJJ.JMO LIST l 

A menu ~iven mailing list program with 
complete full screen editing. 

Model I (48k, I disk) $ 59 . 95 
Model II (64k) $ 69.95 

WORDMAIL 

Pulls names and addresses from Mailing 
List I and Inserts Into Wordscrlbe files. 

Modell (48k, 1 disk) S 39.95 
Model U (64k) $ 49.95 

COMPLETE PO&M LI!TTI!B. SYSTI!.II 

WordSCribe, Wordmail, Mailirc List I 

Model I (48k, \disk) $ \ 59 . 95 
Model U (64k) $ 199.95 

~-lf---"'~---* u•O~,...i: C 

---+---*--"""'-l.::..!.>!J'--,llu to~ "'· ~ 

1. Connect one wire to Pin 1 of 
tne connector; the other end to 
Pin 1 and 2 of IC 2. -----f---r-5"-"'1"'---~U IOO PIO 

- --+ ----ilf--"0 .!..
1 s..__-llu•o~ Pl 2 

2. One wire to Pin 2 of the con· 
nector; the other end to the com
mon GND of the circuit board. 

3. One wire to Pin 3 of the con
nector; the other end to Pin 26 of 
IC 1 (MM5303). 

L---+ -=--"1 --'v""'-1.t..it..~ u •o" Pt 

Figure 1. 

EDGE: CONNE C tOM 
TO TAS - 8 0 

I I [XPAJirli SION 
I N 1 ( RfACE 

Tulsa Micro Systems 
114 West Taft ..... 37 

Sapulpa, Ok. 74066 
(918) 224-4260 

TIIS PKATUB.E OP THE MONTH 

IN MEMORY PRINT SPOOLER 

Spoolreltm runs in Model I 32k or 48k disk 
system, under N ewdos• or Trsdos" •. Ful
ly relocatable code and buffer. Buffer 
size is user selected. A true background 
spooler at an unbelievably low price. 

$ 24.95 

PRINT-cENTRAL t m - A utility for thoae 
with smart printers. To send a control 
code t o your printer, simply press the 
C lear key and the appropriate lette r key 
and see instant execution. Any code from 
1 to 3\ may be sent. 
Model I only S 24.95 

PENCIL FIX - Modify Pencil to use RS 
lower ease modifi cation. Redefines 
control key to be the key and switches 
the lc/ uc toule to the shifted Break key. 
Save your warranty. 
Disk $ 24.95 

ATTENnON SOnWAJU! AUTHORS 
Our royalties are the best you will find. 
Call or write r or our scheOO!e'-

• N ewdos is a trademark or Apparat 
• 0 TR5-80 and Trsdoe are trademarks of 
Tandy Corporation 

! IiESE Vt'IM£ 5 
ARE SOLDEOEO 
TO TH( PINS 
ON J' Qil SIOl 

4. One wire to Pin 5 of the con
nector; the other end to Pin 27 of 

IC 1. 
5. One wire to Pin 7 of the con· 

nector; the other end to Pin 28 of 
iC 1. 

6. One wire to Pin 9 of the con· 
nector; the other end to Pin 29 of 
IC 1. 

7. One wire to Pin 11 of the 
connector; the other end to Pin 
30 of IC 1. 

UTJLlTU!S POR MODEL I 

SUPERLIST - Allows you to debug and 
edit your programs with live cursor 
control. Trace Gosubs and Gotos. Global 
search. Insert lines. 
48 k. disk s 30.00 

SUPERPRIN T - Format your ha~dcopy 

llsttlli to suit your nee ds, with .;paces 
between lines, wider margins, if you 
choose. Even will trace Gosub rout ines to 
make debugging easier. 
32k, disk $ 15 .00 

noou-oaAFtm 
Create engineering, scientific or just fun 
graphics on your IDS 440G printer. 
Resolution is 495 x 575. Euy Basic 
programs provided for data entry and 
machine l&ngUBJe modules for speed. 
Several pictures can be concatenated 
along the Y -axis of larger graphs. 

Model 1 (48k, 2 disk) S 149. 95 

DEBBYMABtm 
lJon't fal l for cheap (or expensive) 
imitations. Debbymae Is the only totally 
flexible data base manager for the Model 
I or Model II. No fields or keys. 
Automatic linking of all related 
information allows instant retrelva.l by 
subject, t ype of information, partial 
contents; even perfor ms analogies. 

Model I (48k, 2 disk) 
Model II (64k) 

$ 80.00 
$ 100. 00 
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8. One wire to Pin 13 of the 
connector, the other end to Pin 
31 of IC1 . 

9. One wire to Pin 15 of the 
connector, the other end to Pin 
32 of IC 1. 

10. One wire to Pin 21 of the 
connector; the other end to Pin 
11 of the IC 2. 

11. Connect a small bare wire 
between Pin 23 and 24 on the 
connector itself. 

Conclusion 

I put the completed Interlace 
Into a small experimenter box 
and ran one cable out each side. 
As seen, the parts count Is very 
low. Parts required are: 

One MM5303 (or equlv) UART 
One 74LSOO Quad 2 liP NAND 

GATE 
One 40-pln socket (recom

mended) 
One 14-pln socket (recom

mended) 
One 34-pln female connectOf 

(0.1-lnch spacing) 
Miscellaneous wire, PC 

board, etc. 
The cost of the unit Is less than 
$15. 

I normally operate the H-14 
using the manual switch to 
select character width. Because 
the printer drlvet" routine only 
sends carriage returns (not line 
feeds), the dip switch (sw102) In 
the H-14, position 3, should be 
set to 0, causing an automatic 
line feed on carriage return. This 
works fine until I try to select a 

new character width using this 
command: 

LPAINT CHRSC27); CHRS(117); CHRSC201 

The above command causes 
98 characters per line. The only 
problem Ia that the H-14 will no 
longer generate Internal line 
feeds. The easiest way around 
this Is to generate a line feed 
from BASIC in a subroutine 
such as the following: 

XXX ~RAM LPRINT UNE: GOSUB 
10000 
10000 IF P£EI<(14312)<:>413 THEN 1CX.OO 
ELSE POKE 14312.10: RETVAN 

Line 10000 waits until the 
printer Is ready and then sends a 
line feed directly, bypassing the 

print driver routine. 
If you change character width 

by software, calling this line In a 
program af1er the LPRINT line 
produces the line feed needed. 

It Is easy to see that this will 
not work with LLIST Of LPRINT 
lines longer than the number of 
characters available on the line. 
To use LLIST you must use the 
manual mode and are limited to 
only the small or large 
characters. Note that the dip 
switch Is sampled only at power 
up. This means If you change 
character size with software, 
you must turn the H-14 off and 
on again to get back the auto 
line feed function. If you use 
large characters, this is only a 
minOt" inconvenience. • 

THE GREEN .$0tft~ THING ... .. .._ .... ·-··-~ --· __ _. __ ... 
Model SC-10 ... ._ ... .._ ............. ., ........... .,.. .... ............ 

_g . ........................ __... ..... --·-0'--........ 
SYSTEM s;;~¥-/ .. 

Yw TJII.IO"' IMI I lay !Ill II Till 
Norm II houllllelld and 
commwcial tllctricll 
pow1r (AC) Clll v•y 11 
much u 200'11.an<l can 
..... !Of a IIIII MCOfiO.Of 

Hard Copy Prin.ter 
For Your Computer 

_ l,_ ........ ......__ ......... _ _ ...., ... 

a-• w e o .... w....._. 

List $7~ ('::::..!...:.=:.- • ....._, 
flATUlU: OIIOll NOW ----......... .,.. ........ .......... ___ ........,. .... __ ..,.... 

__ ,. __ _ 
........ ..,. ..... ,.., ........... 
~'Av aueto·••••o 11'1YIMI 

J:ees ••••--••• a ... 
I•• I•M, tA •st.JI 

• • • • • !IECIMITY COMTP.Ol CENT£" • • • • • 
Yea. can conctol .._,.. whlln rou'r• not at home. oc ~ 

·-· '"'" ·-"' '-*" ....-•. .......,__ ..... loud-., 6e¥i<e on- off ot pt- ,-.. • ..., -"' 

ad¥once. • c- with......,..,... concrol - · - 0< 
........ • '029.50)' 

• • • AUTOMATIC T£L£PHOM( DIAL£" • • • 
T011 _,- ,.....,_ ouo-lcialy 500or ..., • • ,..., • 

""'torvoc ,...,._ - · . ""'-..... "' "· 
""' __ ..,._,........,. __ 
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~271 

•• ~COMPUTE" T£CHMOl.OGY •• 
P.O. &ox 1l46. Covino CA 9Hll 

Phone (l13) 332-2216 Of 966-986& 

-Vis.a .and M.asr~ch.arse .accepted-
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mOfll Till T .... Pow· 
• Supply ... noc -. 
11gned to cope with 

th~ ft a~lliEWCOMPUTER-SYSTEMS 
Pow• modification stabilizes system vohages al· 
lowing up to 2 seconds' uninterrupted operation with 
AC DFR (Depending on pow• supply you use.) 
DltiiiMI...._ lw ,__I E.,..._lnllr1lcl 
. (w lparts list & pwr. SUI!P- selection data) ..... S9.95 
Lnlf I Kn Ftr ,....Dilly 
(instructions. parts. cables & power supply 
selection datJ) ............................................. $31.95 

LIWII % Kit Ftr "'-1M El ....... ll'lllff• 
(instructions. parts, cables & power supply 
selection dill) ............................................. $49.95 

Send check Of moner_~der to: 
P ll IUIIIEU/COMPuTER SYSTEMS 

P.O. llx 333. RIMII. CIIH. 112085 ~354 
taliiOfrlll Anidlnls r- ICid fto salts tu 

DISASSEMBLED HANDBOOK 
FOR TRS-80 

VOLUME 1- JIO. POSTPAID 
Usina ROM Colis In ~>scmbly lanauaa• P<osrammina 
Srif?osromm<d ltamina •-ourst-10 l'ltapttr' 

All BASIC ROM Caii\ - ROM ancillar'y funct""" 
CINT. CSNG .t CDBI arilh/ lria/ lotltnc. d<mo Plf'l' 

VOLUME 1- S/5. POSTPAID 
Advana<l ••scmbly llnt"""C ~ IJ O..,,<r> 
Slorq ,......, on MEM f0< IMtr uw .t rca~U 
Sj>lit-KTftfl voclco • ith ...,ollf!o(OK/ r....U 
Dtaxhna >inak & doubi< .,..mion n""'b<n 

COMMEN TS 
COMPUTER INFORMATIO EXCHANGE- 'ihll' 100 
Vol. 2 
~ lllan~-Vol. I aood omro. 10 ROM ( 'ALL• 
SOn'SIDE- •ill r<t)Onl JaXl ,'Ofllt> of Vol. I 
Allan Moluf- 1 ...,._'ially '""""mmdlhh book 
S.IIO BUI.I.ETIN- A miN for <"'trY 10 book\hdf 
(1oar..., Butltr- m"" lnfunnat iw IIOd "'"""•• 
INTERFACE- ... •• you I ynr\ ""Y· llna. \ludy 
Jon• """"'LI-•• \Old oorr 500 n"' JO day' 
THE At.Tl'RNATE SOURCE- .,.d. 1<>1 for """I ROM 
Moltr Micr""""'''U'i"'- .Jiil>"' a aonon ASAP 
CHICATRUG- 'ihit> u' IIIOIM canon •ia Ai< Mail 
llill Md.auahlin- 'ihil' """'""' JOO air fra1tn 

RICHCRAFT ENGINEI:."RING L T1>. "'271 
Draww 1065, Wallmft/11 lndustrllll Pruk 
Ch11Ut11Uqu11, Nrw Yot'k 14711 
phonr (7/6) 75J-1654/ot' con onlrrs 

COMPLETELY 
REFURBISHED 

Model 33 . Fr i ct ion Feed 
Aece1ve only. Table Model. 110 
Baud, 8 level ASCII Code, 20 
MA Loop 

$279.95 
CQmp••l• h~t ol o;~trons • • ••laDit C11tck 
Of M 0 SSO Otposol on C 0 0 . O<CltrJ. N.J 

Aurden ta 1Clel S ·: Salts Ta• 

RED ARROW ~ 433 

ELECTRONICS CORP. 
1217 Summit Ave., 

Union City. N.J . 07087 
(201) 883·11118 

MEMOREX 
DISKETTES 

fl CARTRIDGES 
for your computer or word processor 

BUY THE BEST FOR LESS 
Lowest pnces WE WILL NOT 
BE UNDERSOLD!! Buy any 
quant1ty Call free (800) 235· 
4137 for pnce~ and mformat1on 



~H~EPROGRAM STORE (202) 337-4691 

4 2 0 0 W ' s co n s' n Ave N W PQ Box 9609 W a s h , n q t o n D C. 20016 

Avalon Hill O.me Company haa juat Intro
duced their nrat nve war and atratelf}' 
l(amu for the home eomputer. You play 
Al(alnat the provam . Bach package 
Includes lnatructlono and oortware for the 
TRS-80, APPLE 11 and PET computen 
havlnl( 16k of memory. 

Midway Compall(n 
The battle ot Midway Ia recreated with 

you In control ot the outnumbered and out
ranpd U.s. Navy . The ~apaneaa need alr 
oupertority to win. $14.85 

B- 1 Nuc lear Bomber 
Pilot your advanced bomber towarda the 

tarpt city In the Soviet Union. Avoid the 
MIO fl~rhlera and the ourface- t o-air mlsalea . 
$14.95 

North Atlantic Convoy Raider 
Thla almulatea the Blamark convoy raid 

ot 1941. You eontrol the Brltloh HOllie 
FIHt. $14.85 

Nuke War 
Thla nucleer eontrontat!on pita you 

a~ralnst the computer . You chooee either 
maaaive eapional(e or mUitary build-up . 
$14.95 

Planet Miners 
One to four playaro compete al(alnat the 

computer atakinl( olalmo In the aolar 
oyatem. Watch out for aabotal(a and claim 
jumping. S14. 95 

Wl~~tfTIVE 
by Robert Wore from Adventure Inter. 

In theee TRS- 80 dlak programs you 
Influence the at ory by apeaklng with the 
charactera. Each pro~rram aeta a flctlon•l 
acana. Then you at.rt the d ialogue with 
the other 
characten. 

Six Micro Storiea 
Introduction. $14 .95 

offers • good 

Local Call For Death Is a detective story In 
the atyle of Lord Peter Whim My . $19 .95 

Two Heads of t he Coin Ia a paychol~lcal 
mystery aet In the London of Sherlock 
Holmea. The moat chaUeng!nl(. $19 . 95 

Electrore 
HardCapper 

BASKETBALL 
by Sot hen. Laurance • Gavenda 
from Acorn Software Producta 
Baaketball Ia the flrat In the Electronic 
Handicapper aerie• from Acorn. It will 
Introduce you to the benefits of predicting 
the winners of thla IIC!aeon'o basketball 
l(ames. This two-t11pe package gtvea you 
power ratings to get you s tarted. You k eep 
the d ata tape In fo rmed of the c urrent 
week' s wins , losaes and points. The 
program t h en calculates a winner an d point 
apread for you to u~e. Laet seaoon It waa 
used to predict 85\ of the winners with a 
64\ accuracy with the point opread . l&k 
required . $U. 00 on tepe. 

STOCK 
TRADER 
from Oalectlc SoftwaN 

This aystem Ia deal(fned for the active 
"trader" and not the lon(f term lnveator be
cau~e the ayatem Ia technically oriented. It 
t racks laauea you Mlect and refiects their 
performance &l(alnst the overall market. 
There Is aloo a eomparieon of the tuue 
against Itself to allow spotting "u n usual" 
activity. 

The Initial data are from either the 
Standar d and Poor Stock Oulde or Valua 
Line. The dally data of high, low . cioN 
and volume aN Input from tho newepaper. 

The prol(ram Ia Intended to be a guide to 
lndlcatlona and not aa a aole l'flCOOlmend 
atlon. 

Tape $88.00 Dis k $99. 00 
Manual only $20. 00 

PINBALL 
by .lohn Allen from Acorn 
Oet your ntpper ftnpra r ead y for action In 
thla real- time. machine langual(e game. 
Lot s of oou nd and naahing graphics. 
The...o aN five apeeda 10 anyone can play. 
Thla veralon features the dreaded 
"Bermuda Square"! 
Protected tape $14.95 
Protected dlak $20.95 

INVADERS 
FROM SPACE 
by Carl Millar from Acorn 
"Maybe It 's too faat !" Per ferred by all the 
local arcade addicts . t his machine langual(e 
game h110 (freat 110und. Allen lnva&lon. 
Invader• and Invader• Plua ju1t can't 
compete. You can adjuat parametera 
Including the apeed, if you think It '• too 
fast. Only a few heroes wUI be able to a11ve 
earth. 
Protected tape $14 . 95 
Protected disk $14 .95 

SUPERSCRIPT 
by Richard Wllkea from Acorn 

"Bcripelt" from Radio Shack I• a g"""t pro(fram. 
but It l1cka 110111e feature• . SuperScript addo 
feat urea to y our dlak veralon o f "Scrip sit. " Some 
of thell4l features are: 

You can l(et a directory or kUI files from wit hin 
SuperScript . TRSDOS or NEWDOS can read 
SuperScript nles. You can tnaert text Into 
u n juatlned lines durin I( printout . For example. 
Inserting a n ame after "Dn~ ..nd before t h<
colon . For t his p urpo&e a lowercall<! driver Is 
Included. 

On print era that can backapace , underlining 
and elaahed &eroes <I> are option• . On Diablo and 
NEC printer• one can auperacrlpt. sub1crlpt. 
underline , bold face and select 10 / 12 pitch.· 

The keybollrd driver Ia changed to allow a 
conect key Npeat which 11 faater than tapping on 
a key and which doea not destroy the video 
dlaplay. The initial charact er sent to the prnter 
Ia chanpd fi'OIIl a llnefeed to a carriage r eturn to 
empty the buffer. A required space may be 
epeclfled when It Ia undesirable to place spaces 
between p11rta of text when juetlfylng. From the 
keyboard you can al110 enter opaclal characten 
ouch 111 bl'llcketa , brace• and curet a. 

Serial and parallel drivers are Included on the 
dlak . You c..n customlae theae drivers for u~e 
with other types of letter quality printers . The 
serial drivers are inclu ded which use the 
BTX /ACK protocol for 1200 baud communications . 
Furthermore , printer drivera can be protected In 
high memory. 

The " L" command used t o load a rue now 
require• a rueopec to avoid deotroylng t e xt b u ffe r 
If the queat lon mark lo omitted from tho "'L" 
command. 

On dlok for $29. ~5 

ll'!~lURED 
TRANSLATOR 
by Oene Belllnpr from Acorn 
Try otructured p~rammlnl(. You can write pro
gram• uolnl( PROCEDURES . CALLS. CASE
· CALLS. IF-THEN-ELSE, WHILE and UNT IL . 
Once written, SBT will quickly t ranalate the 
structured code Into an etnclent BASIC program . 
Speeds up provam development ..nd document 
ation. The program is both fast (a lOk I:IASIC 
program In leas than 4 minute s) and compact. 
Rotqulrec 32k and one dlak drive. Supp lied on 
dlak for $29 . 95 
cauuo~uaaoan lUiltJouuu~ut.~..Jut,LuuuuL_..;:;.Juuc 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 

TH£ J>ROGRAI'! STORE 
4 200 ~lisconsin l'.ve NW 
P.O. Bo x 9609 Deo t. K 
Washing ton DC 200 16 

~~ VISA AND ..... 

~ MASTERCARD • ~~-; 

THE EmPIRE STRII<ES! 8 TO ORDER 
TOLL FREE 

··.aoo-424 -2738 
::- " :·;.· .. ~· : · .. ~ ~ ---~ ·:_·: : ::_g ..... :. 

. . ;:-.· ~ ~: :: ... _ -~ . :. . :. 
: . : ::~ 

. ·~·; . 

I I 
from Computer Simulations Company 
The rebelUon begins with one base and one 
warohlp. You take on fighters. conduct 
groun d operations and .ecu re planet s . 
adding to the n umber of Rebel basea . Don' t 
let any Empire Scoutcraft eecape! You are 
t he last hope . $14 .95 

0 
.. C! 

. • 0
~ For progra m I nformati on call 
IS (202 ) 337 - 4691 

. o 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

8 
0 
0 c 

P~i l ordera: Send check or 
money order tor total purchaae 
pric e , pl uo $ 1 . 0 0 for shipping 
' handl ing . Cha rge card cua-
tomera ; pleaae i nclude card 
n umber , expi ration date, a nd 
your n ame aa it a ppeara on the 
card . 



CONSTRUCTION 

A sad tale of one user's efforts at homebrew interfacing. 

Caveat Emptor 

M. Parris 
646 Island Park Drive 
Ottawa, Ontario 
Canada K1YOB7 

When I bought a TRs-80 it 
was with the expectation 

of using it with a hard copy 
device of some kind, and, until 
lin&-prlnter prices became more 
reasonable, this was almost cer
tainty going to be the beat up 
Olivetti terminal I use-110 
baud, RS232 compatible. 

However, I didn't want to elim
Inate the option of eventual 
higher printing rates, so I looked 
around for some type of general 
purpose 110 Interface. Radio 
Shack's RS232 board together 
with the necessary expansion 
Interface cost a minimum of 
$.400. On the other hand, with 
some pain, I might be able to 
design and build an 110 Interface 
for about $35. 

Between these two extremes, 
the best bet appeared to be the 
TRs-80 Serial 110 board kit of
fered by Electronic Systems for 
$59.95 (connecting cable $19.95 
extra), advertised with variable 
baud rate, variable bit count and 
parity and LPRINT, LLIST and 
BASIC Input. My estimate of $35 

was based on Electronic Sys
tems' parts list and current cata
log prices, but the thought of 
hours of designing and fabrlcat-

lng a board was enough to per
suade me to try the kit. 

Still Waiting 

I sent away for the kit and 
waited over seven weeks for Its 
arrival. Unpacking it, I was con
cerned that Electronic Systems 
had not taken any antistatic pr&
cautions. The components, jum
bled together In a polyethylene 
bag, might have zapped some of 
the low power logic, diode
protected or not. Several of the 
I.C. and socket pins were bent 
as a result of this packaging, 
and there was no component 
list (other than that appearing in 
the catalog). 

Documentation consisted of 
a circuit diagram with no com
ponent values marked, a compo
nent placement diagram and 
two short driver routine listings, 
together with a note concerning 
baud rate, parity, data and stop 
bits selection via onboard dip
switches. 

Ordinarily, the lack of compo
nent values wouldn't matter, If 
an accurate component plac&
ment diagram were Included. 
However, in this case there was 
a discrepancy between the 
parts supplied and the parts 
necessary to assemble the 
board as per diagram. This par
ticular hurdle was crossed by 
means of a few educated 
guesses and the purchase of 
one extra resistor. I did write to 
Electronics Systems by the way, 
enclosing an S.A.S.E. too, but 
didn't get any clarification. 
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There was need for some cau
tion In attaching the 40-con
ductor cable and Its socket. The 
pin numbers were marked on the 
board in such a way that they 
appeared to reference the ex
pansion port connector, in 
which case I might have easily 
connected the cable upside 
down. It's advisable to make cer
tain (and mark the orientation) 
of cable connectors, board and 
TRs-80 expansion port before 
switching on the soldering iron! 

The remainder of the assem
bly was easy. I'd decided that I 
might eventually want to intro
duce some subtleties into the 
UARrs handshake, so I rein
stated the switching arrang&
ment which Electronic Systems 
had apparently removed In this 
revised version of the 110 board. 

· · ~ 

AO 

This Involved mounting a dip
switch (the board was already 
drilled for it anyway) and cutting 
the foil at the five places where 
the switch elements had been 
strapped closed. Functionally, 
the c ircuit Is unaltered provided 
the switches are closed. 

No Reply 

Assembly complete, two 
clock adjustments had to be 
made for the baud rates. The 110 
baud adjustment (1760 hz) was 
an easy matter, but the 150-2400 
baud clock (38.4 khz) proved In
tractable and the trouble was 
eventually traced to a faulty 
gate In a CD4096-posslbly 
static damaged. 

Once again I wrote to Elec
tronic Systems, suggesting they 
might like to send a replac&-

Figure 1. 
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that it doesn't Insert into the 
socket, which sets A4 perma· 
nently high In the board ad· 
dress. A better method is to use 
a two pole, two way non shorting 
switch to preserve compatibility 
with Electronic Systems' 110 
routines. 

they are connected together. 
The UART status Is detected via 
U2 pins 31 and 28 only (03 and 
05), so that the board can't be 
used with the TR5-80 in-ROM 
line printer driver routine 
without some recod lng of its 
status. 

m ll _________ _ __ J 

Diagram Dlacrepancy 

OT R 

Figure 2. 

Fig. 2 shows the other major 
circuit diagram discrepancy; 
neither U2 pin 22 ~) or U5 pin 
2 is connected to U2 pin 30, but 

In Fig. 3 I've shown the 
changes I made, In addition to 
the board address change of 
course, in order to use in-ROM 
LUST, LLPRINT without custom 
written software. 

ment-to date, though, I've had 
no reply! 

ROM. 
But why capriciously use cus

tom written 110 routines when 
there's an adequate one already 
in ROM? 371'0 

371'8 
002 4 
002~ 

4~CB 

4SCD f83 7 
4509 
4509 f937 
-450E 

00100 
001 10 
001 20 
00130 
00110 
0 01 5 0 
00160 
001 70 
00100 
0 0 190 
00200 
00210 
00~20 

; 1\UTO Lf F"!Y.UP fOf' RADIO Sllt.~l\ f}lo,~~~~ 
; US ING fl lCTROIU C SY5 1 (115 !;t :n1'L J /0 
ILOAD AFTER E~TASH 
;/J OOS O TO RIJN 

QIU; 371'UII ; £1Clt\:w 1'\!•:--·,·r~.~ 

I NOUT I:ClU ~ f !iC.• r r n 1 r.J.::.:L 
S HIASI\ EOU ::0411 IUAkl U:..t .. ; u.s , o~ 

STDtoTA EOU 2 411 
Of<G 45f'OH ;cH":mr r.pfti<CSS IWRC 
I•EI'U JIIOIJ l 
ORO 4 ~U9f t ;cHt.tll· ' A\llti.E!.»S ll ( RE 
DFFW I NOll I 
OKG ~Sl•EH CR COMi•''• llf" 

In any event, I replaced the 
CD4096, successfully adjusted 
the clock and burned in the 
board for a few hours. The board 
required about 130 mA, + 5V. 
and 50 mA, -12 V. This would 
have been nice to know before
hand, but It was about what I'd 
expected and I'd already made 
the power supply anyway! 

I reckoned I should check the 
whole board against the circuit 
diagram. Among the several dis· 
crepancles revealed, which 
would have made troubleshoot· 
ing from the diagram difficult or 
impossible, the most Important 
was that A4 was not inverted. U1 
was simply bypassed at pins 12 
and 13 as Indicated In Fig. 1. The 
board address was, after all, 
37F8 hex and not 37E8 hex, mak· 
ing it Impossible to use the 
board without Electronic Sys
tems' routine. 

~SDE C3M~B 002JO GOFIX J P FIXUP so r rt,sl 1·11T OUT LF 
45(1 00240 
45EF 00~50 
45EF (837 OO:!bO 
451'1 0 077 0 
4SF"l E624 00280 
4SF3 FE2~ 00290 
49C9 OOJOO 
~BC9 ~5 00310 
4BCI\ H 003~0 
~BC~ 5 4 003:10 
49CC 41 003~0 

48CD 53 003:.;0 
46CE 40 003GO 
~OCF ::00 00370 
4800 49 00300 
4001 45 OOJ90 

~2 004(•0 

By this time I was more than a 
little concerned at the poor 
documentation supplied by 
Electronic Systems and thought 
It advisable to read over the rou· 
tines supplied, one for LUST, 
LPRINT, the other for BASIC in· 
put. Disassembly of the pro
grams showed that the board's 
address was treated as 37F8 
hex. Fig. 1 shows the address 
decoding logic in the circuit dia· 
gram which was supplied, and 
the address is clearly 37E8 hex, 
as, after all, It should be for the 
line printer driver routine in 

The hardware flxup is easy 
enough. Cutting out the foil by· 
pass and reconnecting U1 pin 12 
to U4 pin 6, the board address is 
restored to 37E8 hex. As a tem
porary, but less satisfactory ex· 
pedlent, U4 pin 6 can be isolated 
by bending the I.C. pin out so 

4BP2 
4£D3 c~ 
4004 CDEL45 
4807 20fD 
4 Ul•'J 3[01\ 
4 S P(I ~~ro31 
~!JIJ I: DDJ40 4 
40( 1 C3E1 4~ 

0000 
00000 1011\L 

004 10 
00~~0 
0 0 4:'0 
004 40 
00~~0 

00'1t-0 
004 /0 
00410 

tnHo;-,s 

EDUCATIONAL 
SOITWARE 

TRS.80* 

80 + Prop AIM In: 

lUMlNTAIY MATH 

SCilNCl IIOLOCiY 

<ilOCiiAPHY HISTOIY 

ECONOMICS ACCOUN1VIfG 
fOI(J(;N lANG. IUSINlSS I.D. 

<iAMlS fAIM llCOIDS 

Proar&IU •• sr~ Into INdulles of 
4 to 7 proar&IU prketl at S 14.95 per 
p4lCUie lnducllns lhlpplns and han
dJins.' Available on disk or tape. 

Write for c.atalos• ,. 11 
MKJlO LLUNIN<iWAitl, lOX 2 U4, 

IN. MANKATO MN 56001, 507-62S·U05 
"TR$-10 Ia I reoial-..dlraclemM ol TANDY CORP." 

Football Pool Program 
Use vour TRS-80 d•slt system Run your weekly ottooe 
football poo4 wtth thiS menu duvt!n progtam Ttus PfO· 
gram oncludes a pre·P•ogrammed 1 980 NFL football 
schedule Ollooons onclvde Mondav noght football. poont 
spreads, pre-ptogramm&d NFL games or your ow n cOl · 
ktge selecr.ons Prog~am automatically computes w•n· 
ners S35 00 lnclud•ng dtsk 

Truu Industry Softw•re 
ReQUires 32k one d1slt dr.ve. and Pf•nter Comp&e te 
Cuttong btU oactage tncfu<les speoal p<ogram Cassene 
System~ also avai!able Software compute~ a~ uus~ 
conf1gurat1ons w•th many 1nch.Jd•ng matena1 costs. 
Svstem c urrently '" use by mal(>f uuss manufacturer 
call or wnte IOf deta1l~ 

l/ofll- .......... ,__. 
DATA TRUSS. INC ,..u 
PO Box 14542 

Ga•nesvolle. F1onda 3260 4 
(90 4 1 372 · 1560 

BACK EOU ~ REJUr.Urt 'h 10 HLRE 
ORG 4SETII C~tfl!lf>:~ AI•I• I<CS S ftCf<C 
OEFW JNOIJI 
ORO 4 Sf l lt CHr.' '11E 11'.1: I Sfi\TU5 
AND STMASI< CHn:•GE 11:r Ill\ St. 
CP S lDI\1 1\ Ciiii'I<'E Till 01\ I A 
ORG 48C9H PUr l H[ I rICH HLI~t:. 

DEFB 'E.' · r Jt~l\~ .t1 1 :~ ~c · 

DEFB 'D' 
DErD 'T ' 
DEF~ 'A' 
DEFB 'S' 
DEfD ' II ' 
DCFD 
Df.FB 'H' 
DEFB 'E' 
0[1'0 'H' 
DCFB 'E'180H EOII 

~rxur CALL 45EEH CHLfK 1111 llfliH 
Jl~ NZ , Fl XUP IF f(U5Y, Ul\11 
LD 1\ . 01\11 OTIIII;IJISI , II 
Lfi ( INUUI >, A ru 1 OUI CI:Af<f\C ifl{ 
INC (JXt4> k t.I' I.ACL lllf UPCODE 
J P ~ACK cotn 1 ~L't:. t.n DEFORE 
END 

Listing 1. 
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for the TRS-80 from Micro-Mega 

CA88ETTE CONTROL UNIT 

• &ioNcJ 110 YOVf C:ii.$#'1HP t•o- IIMOfl/"'9 • ~I Df00141"' IOUI<Of'l l 0!'1 ,.~ • 1tl'l 1t11 • lKit 

bllf MOIIfiOI e Gt>f MON'Cf - lrO#JI t«<rrtftf ....t ,_.r&K• fhfell• t f9Wit~ lffl#f'l ~ 

1100N elM!oMN'II'hf~I PNQ9"'9iiM~M~Q OIIKO'INf' ~~· 
ltw U~~C..I.Mf .. Coottrofi.Jiwf OO..a .. lfttt ,_,... ofOIIIo qtlrl lllt· l· lti--IOOft 

---~•J,_ tlllc• ol • •--=- W•~trPOI<Itdr/Wr~ tii """' OI •Of'09'•• " 
,~MJOHtet..-~~fOfl .. ,.., , ··QOIN--~ .. .. ~,_ 
,-_. WlO'Oilll ... C.U4'tflf CoMrOI ....... IIIICN'.a • 111M ,.-~ m. •~MtC* 01 ~ f AS-40 

JY.tleM, fOO Al~ft. 4 1"' • 1 'rl • ~ OO• •J!Iooelt~tN-1-U..•f'V~.,_ 

pOUt~ ,,.,... .. ,.. ,.,_,., 10_~~...,.., ~··~· C--Mf'r ""lllltM 

umt , ,. c .. u .. tr• Cortt tVI U.Ut rs r•o~or<K~ 10 ,..,. C fJit • 1 r«OfOe'f Ovf ,. ... o. vue~ '*fttt ""'"' 

~f9CO'Wt's•.s ..., 

CASSETTE CONTROL UNIT .. ...... S37.95 
Add SI.OO lor postage and handling 

CPU MONITOR 

E-lllllld~ ••II • OQ'"_.........,. .. ,..,,_~ .. .,.,. ,. ,,. ,.,.ICI9"~IIiii~C,.,.~....., lol l"•em,. 

• • ,_CI'tJ tJMt elilloCIIP ..UII ttOI ._..,, eW"'-'•-..,-' ra neM""9~-..cw e rl -.•rY~.,...'""9•..-~......, I M 

CI'U ~-~· WWh,_frO .. CSAV£ 1 .,.CtQ.tOs ~ .... ~ ,-Oio'ld.Jvhftd -.~t~~Sftf~ It II'OV 

,_ _, .,,~ .. ,..,~I'OII_. M'too.yi •I'IIO•.,..,._ t&lf,..~l-cJoeji'*OftOIOII 

r::::::::,:;,";;~..,,,... .. . .-c.ro nwl«J~.-'"~rllS.fOo, "s ( - , •• 
"'9 ..tlllll I~C.,C:tJiffY to ~ "f'IM C:OMO>JI4110fteJ fftrlt'"'& ol lf'N CfV •lt~~e:l't - • lltlllflt«J • 
.,..,N""IfWOut't•~., IMtJ«•J41 1o!ft>I OI,..CI'U Wolto~rot, $1W)oW!•t-'t Oft rfW 
P'IOfO, fO" ~,.,., I .ItS MJ af'Yto.Mr If 11 CONt«I<M ty. Jl~ ( ... 10 f1lto • ...,.., MW1 

(ortffOI-I, IMfclt <PICIWflltS •II oNWI~(Oit~.,.,efttfO c ... -~ >fldo(:.k)l Jr. 
Vollo#OI•I t»-.d•t ... AC~. IIIoo*"•' ''91t''"'Ntlit6f0 lltloN,_S_-*'d•N.-.o.-"IIUICC'JotW~Kf'O"J foi'()&.W 

tAS._,_,~ 

ft¥ 1rt.,..._,IO,._C~~ tOI.I •IIISOOI!~I•W.Nt••llt ,_.. '"""SO"#~ ... 011,.,_41""09f.lti1 1'0Utvlt·I'CJ~,., 

--.. ••ecut"'9 '" • '"""".., ••r ISM ~lltf ~~ tHWo• l 

CPU MONITOR ......... . ...................... .......................................................... S47.95 
Add S2.00 lor postage and handling 

THE ORIGINAL GAEEN-IICAEEN 

I~ ""'OoiH.Ptq G~lrfl- '""' C"l ol ,_111$61} lf!dllo O.~y ~~ fOtJ 
~C:Otllt.ll • •1111~9/- VOtJ gooHIN'9"f. ltJm-J f'- CIIMKM'rS WHI 

!1'4d'>Of:l ,..., ~ • •tv.-.d e, ~··~·-C"' ",.,... ,.,_. G,.., Sc'""' •• clos-'Y ,..lflcltH kJ llt9 COIOt Mtd ,..,IN. ol ,,.. t,.S·ID lf.oOM O.~r 

• ...,~s ~~~e.,..,,w ,.,..,~ofrovr s .-•~ ""'"~.,.~~.._ ...... , ,.,, 
• ro.ttt arro"'f,.., .. ~.,,._, . .. llfHf .......... t ,,. , l(;tO ...... o~,..,.,_ • ......,..... 
tOHJ.,_...,.,.~ orti iO"'"'" lot ,, ~41<0'01 •"ff 11 tJSPC~ Hlw:IIW ,. c:-'""f flr• tot• l<, 

~~·~S/UIYI rot~ ...... - . ts.. ''G•..wtf E~~"""• l 

THE GREEN·SCREEN .................................................................. ............... SI3.95 
Add $1.00 lor postage and handling 

THE ULTIMATE BTAA TREK PACKAGE 

,,..,~~ICO"'Qiolt-t iJ•-..s"' l,._.c:omoJ.,. SIM ,,._,., ••• ~~ ...,I'I'I~IJI·~·~~.,.. C:I'I•,.,., M e ... 

toOl',...,,.. tJ'Oifl'•"' c:•o~Mf" ., """"-'*"COO"!~ ...... .,,.,rwc,_, • PH ot • vor..-lOf' .. I'KO"'II.,..,s. Mttl • '-•'Mdlorlf 
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0010" 
0011 <1 
001 2() 
00130 

LI NE I'RIN IER ~R I VFR FO < Tf<S- !10 
U5 1NG ELEC TRONI C !:i'fS IE•'1:l SI'R I AI 1/0 
' / 6681 ' ANO TIIEN ' CLEAR ' FOR l'I\ S IC 

.!7f9 
J 7FO 001 40 !NOUI 
<'024 
00::!"' 
'lr 'IE 
7f'9E 
l f' 9E 79 
'lf'9F B7 
7f'A O 28 :16 
7fl\~ !· LOB 
7f'A4 :?001\ 
JF/\6 n .oc 
7r r.a 2o 1c 
7f'AA (IF 
7FA8 DDB603 

00150 
00160 
00170 
00190 
00190 
00200 
002 1<> 
00220 
00230 
00240 
00250 
00260 
00270 

7FAE 20 16 00280 

STI\TH 
SlAT[> 

LINEP 

lf'~O 007COJ 00290 VT'I\9 
'/J'[<J [1 1 19/oO~ 00300 
/F~6 47 00310 
7fl.<7 CDF!l7F 00320 ~IAJl' 1 
7fDA 20Fil 00330 
7F~C JCOII 00340 
71BE 32FB37 00350 
7FCl l 0f4 00360 
/ FC3 4F 00370 
7f C4 1822 00380 
7J C6 FS 00390 PR INT 
7FC7 CuF07F 00400 YI\IT2 
7rcA 2of'n 00410 
7FCC r J 00420 
/ t CD 32F037 00430 
1r 00 I COD 0044~ 
n ·02 cv 004"SO 
7Frt3 COfB7F 00460 WAIT3 
7rl•l 20FO 00~70 
1ron JEOA 00480 
/fOil 32f8j7 00490 
7FDO 0~3404 00500 
7FFO DD7E04 00510 
7FEJ OIJ9EO:~ 00:520 
7f'f6 79 00~30 
1r~7 co o0540 
JFCB CDFE7F C0550 RESE T 
71 r. C :?OF I) 00560 
JtCD ~r.o~ oo570 
7FCF ~ :~1-~3 l 00580 
·;rr2 79 o OS90 
II rJ IJI<360 400 00600 
7fF7 C9 001-10 
7rl '!l :II\F!l37 006:?0 STATUS 
/ f Ff< E624 00630 
11 r o n :2-1 0064C 
/FJF f.9 00650 
.\:l.'~ 0066C 
'\0.'6 'JE i l 00670 
0~1:,() CiO~UC 

ot,ooo rt•TflL c.n"·OkS 

ORG 37FBH i IJOARIJ A!JnRESS 
EOU ~ ISE I I TS Ll\~lL 
EOU ~~H fCCT S I ATUS hn~~ 
f OU ~1fl ; :,ET SI I'IlJS I •~IA 
ORG '7F'IEH ; PUT 1 HC f<!ld II NC t:FRL 
EOU ~ I LAOEL FOR l ll; f< 
LD Ao C iGET CHflRAC'ICR 
OR A JNULL' 
JR Zo STATUS IYES • CHEC~ UARI 
CP OBH iVEI<T. Tnll1 
J R Z· VTI\B I YES • DO I r 
CP OCJt INEW PAGE• 
JR NZo PR INT I NDo PRINT CHARACTER 
XOR A 
OR <IX+3l 
JR ZoPRINT 
LD AdiX+Jl 
SUB ( IXHl 
LD BoA 
CALL STATUS 
JR NZoWAITI 
LD AoOAH 
LD <INOUTloA 
DJNZ WAIT ! 
LD CoA 
J R RESET 
PUSH AF 
CALL STATUS 
J R Nlr..,AlT2 
POP AF 
LD <INOUTloA 
CP ODH 
RET HZ 
CALL STATUS 
JR NZ oWAIT3 
LD AoOAH 
LD <INOUT l oA 
INC (IXH) 
LD AdiXHl 
CP <IXJ3l 
LD A,C 
RET NZ 
CALL STtffU!; 
JR NZ.RESET 
LO A,OI\H 
LD ( !NOUT) oA 
LD A. C 
LD (IXH loO 
RET 
LD no< INOUTl 
/\NO STAHl 
CP !;TAT[) 
RCT 
ORG ~0261 1 

DCFU L!NEP 
ENl. 

Listing 2. 

IGET PAGE S I ZE 
;ooPs • 
IPAGE SIZE AGAIN 
I GET LINEfi LEF r 
II NTO B 
ICUECK UI\RT 
JIF llUS Y• WAIT 
JOTHEf<WJSEr LF 
JPUl 11 OUT 
HJNIJ L PAGE DOt<E 
IS TORE CHARn~lER 
ITHEN RESET COUNT 
J SI\VE CI~I\RACTER 
JCHECK UI\RT 
;ausr'? 
JGET BACK CHAnACTEk 
oPUT 11 OUT 
iCR? 
IfF NOl o DONE 
ICHECK UART 
iBUSY1 
ILF TOO 
IPUT IT OUT 
JUPOI\TE COUNTER 
;ROO, LCFT? 
•so CtiCCK !iJZC 
IGET BACK CHARACTER 
I RETURtl IF ROOI1 
; CJ ICC I\ UART 
JftUCY'~ 

I ltOllBLf SPACE 
iTO Mt\H~ PAGE 
; GET Fl\rl, CHIIRAC fER 
H~ESfT COUNT[R 
oRETIJRN 
ILOOK 1\T UART 
ISTATUS 111\SK 
ISTATUS DATA 
17 Eil0 SE T IF OK 
; CHt.No:,: nco 
I AT li:':fVER Ant•~ l: SS 

Hold it though! Even if these 
amendments are applied, there 
may yet be a problem. The in· 
ROM line printer driver routine 
assumes you have a line printer 
with auto line feed! If a line feed 
character (OA hex) Is encoun· 
tered, it's replaced by a trans· 
parent null character (00 hex). 
(See the TRS-80 BASIC II ROM 

39C-3C1 hex (924·961 decimal.) 
Unless your hard copy device is 
equipped with auto line feed or 
your serial 1/0 board Is designed 
to deal with the problem you're 
out of luck! 

Many other purchasers of 
Electronic Systems· TRS-80 Se
rial 110 Interface must have en· 
countered these problems. To 

REM l.PRINTo LUST FOR 16K TRS-90. HCH SI ZE ~ 3:!670 
~ POKf 1 6~22,t ~8 !POXE16~23t 1 27 

3 r ORI , 32670T032767 :READA:POKE I·A:NEXT 
4 DAl~1 2 1t1 93 r~Or 06t 254r11f.0f10 

5 on rn2~4r l 2 •J2 r 28 r1 75 r 221r102r3 
6 D~TA~O r 22 r 22 Jr1 26 r 3 r 221r l 50r4 
7 DA rn7 1 , 205 . ~48r 1 27 r32 r 2Sl r62r 10 
9 O~TA~O t 248 r 5S rl6r 24~r 79t2~r3~ 
9 n~TA245 r 205 r 240 ,J 27 rJ2r~51r 2~1r 50 
.10 DATI'l219o 5:'1 o254ol 3 o192 . 205 o248o1 27 
11 onr nJ2 r 25 1r62 r10 r 50 r 248r55r221 
1 ~ Dnl nS2 r4 , 2 2 JrJ 26t4r22l r190r J 
1 ~ PATn 1 2J r l 92 r 205 r 249rl27 r 32 r 25 1t6~ 
14 P4TA 1 0t50, ~4H r S5 ,l 21• 22 1r 54t4 

15 Pnrno . ~O l. ~8. ~40·55r230r36r 254 
16 0ATA36o ~0 1 

Listing 3. 



siva line printer routine which 
completely replaces the In-ROM 
routines for LLIST, LPRINT more 
effectively than the (much 
shorter) routines Electronics 
Systems provided. 

0~ ] I 

04 l O 

TO DATA I US 

-------------, 
I 

- --- --------, I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

recap: 1 had a serial I/O Interface 
that worked splendidly provided 
that I could use custom-written 
driver routines or that It could be 
made compatible with the 
TRS-80 ROM or Radio Shack 
software; but only if I had an 
auto line feed printer, which I 
didn't. 

Listing 3 shows a BASIC 
loader ptogram, the equivalent 
of Listing 2. 

----- --------- --:--:----; 
0 2 Zl I 

Listing 1 shows minimum 
changes which must be made to 
Radio Shack's Editor/Assembler 
program in order to make it di
rectly compatible with Electron
Ic Systems' TRS-80 Serial I/O In
terface. Simply load the object 
tape of this routine after the 
EDT ASM tape and run the pro
gram at 18058 decimal. 

o~ ~·~·------------_.~--~----~--4-~:--1 
Conclusion 00 ll 

My final verdict Is that this se
rial 110 board will-just bar• 
ly-do what the manufacturers 
claim for it. Within these limits It 
works well, and can be made to 
work better. The design, how
ever, was badly thought out and 
some customers might have 
trouble.• 

TilE ~·~·----------------~ 

Listing 2 shows a comprehen-

f MAX ELL• a.. • DJWJJ l 
P A p . ........ . ., . ...... ..... . . .. . . T 

~ i I ...... .... .............. ...... G 

~ r~=..n ........ - .. tO•teO ~ i r=a&n ....... - .. t0••70 t 
• ::._. .... .... ...... . - .. tO•..., I 
~ a~oo·- .. .... .. .............. - .. •••• M 
M c.._..,.r..,.._.....,Jrlofl•_.._, A 

I ~- I ! c.o.D.· n.oo - ll 
GA. ...-121 

'~9···{8'1.. = 
l 238 UCHANOIITMIT II 
I CHICOPH. filA. otOt3 ~ 
~ 413 . M2•4Je1 & 
I -----... I 
-ATARI TI .... 4-PCT.J 

THREE BARGAIN PACKAGES 
FOR LEVEL II 16K 

DT·IU llU&. nME tASSmE DIAGIIOSTICS 
TBAUO INIIIQS spell! of Nla flO* tllrough lhe 
Level II tllllnt port. -PLUS-
TTAPE ruds 6 .ntn tilt d1t1. Shows d11a llfO<I 

fr0111 wlrious dllngn to recO<dtr. tift 

UT -241 IIW nME tASS mE UTiliTIES 
TOUMP ...,., ent11a c-nts ol 1ny Lnal H Iaiii 
1lt1r A5 sync byte. SIIO*I hie "'"" end Iaiii 
IO<met 1n ASCM. Hta, or Oetllll.t -PLUS-
TCOPY 11111111 bit by llit copy at 1ny level I or II 
tiPI- Nelli two racOfders lor TCOPY _ tift 

ET ~I EOUCAnOaAL IWIDOMIUD OIIIU 
TT ABLE is 1 IIIUitiphc1tion drill. First OPIIInd 
from 0 to 99. Mllctld by user: Mtond from 0 to 
12 rllldonlly HIKIId by TRS-10. -PLUS· 
TCAP is 1 driH for IIIII tlpitlls. Sequence at 
slates g11111111d rallllonlly by TRS-10 t5ft 

TO OIIDOIIaD tllfDIT CAllOS I WRITE 
THE DE•IS SHVEaS CD. 1 ...- 412 
IOIIIIEMAH LME 
SAl DIEGO. CA 12131 
17141 271 -1134 

Figure 3. 

,--
1 
I 
I 
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For Quiz Kids and CardS 
MOnYAnONAL NEW 2·PLAYER 

Ofti.Y 

8!!.,.. 
MisiOUriq_ ..... ts 

1H • - (40cl --disc pnce. II.M. ... ,..,_,,; ,. .. , 
adlf49clllts ... 

WHAT IS "THE PATCH"? 
We uked ounelves; WHY ahould our 

oompu~r be as bland as eve-rybody ebe'o? 
Why not unlodt the un.....f and wasted abili
ties available within each and eve-ry TRS-80 
Model 1. These abilities allow the dilplay_ to 
be dressed up and the computer to be effee
tlv~ly li!Uier to uae. 

Now we bave developed the meam for pt. 
tin1 the molt from our computen and we 
know you need It too. With "THE PATCH", 
a new a1e of aimplkity and convenience has 
arrived. You don't want to be left out, so 
dOG'! kid younelf, you need the mhance
ments which '"THE PATCH" orovides. 

• Does you keyboard bounce~ . 
Some oay, "I have a software fix for 

that!" 
• Does your ditplay still have that stand

ard, dull, underline cunor? 
Some bra1, " We have a propam whlc:h 

will Jive you a Block cunor, and it even 
blinkall" 

0 Does your Dualcue printer make you 
look fooliah when you tell It to print lower
cue becawe you could OG)y aee UPPEReue 
on the diaplay? 

' . . ' 

Moat cry, ''We have a kit you caa bt
otall . .. and a procram to run ltll!" 

0 Don't you have bettrr uses for protected 
memory than to waste It on pro1nms which 
are TOTALLY UNNECESSARY? 

You sob, " I need aU thoee advanta1es but 
they are juot too much trouble to have all at 
once so 1'11 make d o with what I h ave. 

FORGET ALL THAT . . . make your 
life li!Uier 

What we are tryin1 to tell you is: 
1. You CAN have l:eyboard debounce if 

you need it! 
2. You CAN have Block cunor with NO 

distractin1 blinkin1! 
3. You C AN have F ULL TIME DuAicase 

d isplay! 
4 . You C AN have typewriter style key

board operation! 
5. You CAN have faster caosette data 

filet, up to fou r and one--half time• 
faller! 

6. You CAN have even more features u 
we make them available. 

All this from THE INSTANT you power 
up your computer, without making your 
other pro1f11ms unusable because some un
necessary drive.r pro1nm is u tin1 that mem
ory. 

"THE PATCH" is not a RO M. "THE 
PATCH" is not a P ROM. "THE PATCH" 
is a microproc>euor which modifiet the 
Level II RO M to repair chan1es mode 
by TANDY when they desi!Pied your compu
ter. This state-of-the-art technology makrs 
these cban1es possible without us ing ANY 
of your computer's memory. That meatu, 
any program you use on your computer 
now, will still wMk after you install "THE 
PATC H", lncludin11 word processon. 

" THE PATCH" fits ruily into the Levd 
II ROM sockets inside your romputrr, n o 
cobles or switches to ins1all. 

Sound too 1ood t o be tme?? Call u s. Tell 
u s your innermost fean . Let us answer your 
questions. Do not cheat yourself out of using 
ALL of your computrr's abilit ies ALL of 
the time. 

' ~ • ... ' ... I 

' I' I I 
• • ".4 • ' ' f' • • .... 
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THE ORIGINAL MAGAZINE FOR 
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MONTHLY NEWSMAGAZINE 

Practical Support For Model I & II 
• PRACTICAL APPLICATIONS 
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• BEGINNER'S CORNER 
• NEW PRODUCTS 
• SOFTWARE EXCHANGE 
• MARKET PLACE 
• QUESTIONS AND ANSWERS 
• PROGRAM PRINTOUTS 

. . . . AND MORE 

PROGRAMS AND ARTICLES PUBUSHEO IN OUR FIRST IZ ISSUES 
INCI UDE THE FOLLOWING· 

• A COMPLETE INCOME TAX PROGRAM (LONG ~NO HORT FORM ! 
• INVENTORY CONTROL 
• STOCK MARKET ANALYSIS 
• WORD PROCESSING PROGRAM !FOR DISK OR CASSETTEI 
• I OWER CASE MODIFICATION FOR YOUR VIDEO MONITOR OR PRINTER 
• PAYROLl !FEDERAL TAX WITHHOLDINC. PROGRAMI 
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• C HEC KBOOK MAINTFNANn PROGRAM 
• I FVFI II UPOATEs••• t FVI:J II INDEX 
• C RH11 r CARD INFORMATION TORAGE Fit F 
• BH;tNNER' GUIDF TO MA HI E I ANGUAG E A D 1 FMRI Y 

I AN(;l)AG E 
• I IN~ RENUMBERINC. 
• AND CASSF.TTF rtP . PROGRAM HINl . I.ATF.ST PRODUCTS 

COMING SOON !GENERAl I ED\oER. ACCOUNTS PAYABLE AND 
RFCFIVABLE. FORTRAN !40. FINANCIAL. APPliCATIONS PACKAGE . 
PROr.RAMS FOR HOMEOWNERS. MERGE TWO PROGRAMS. 
<;1 A rt<;TICAL AND MATHEMATICAl PROGRAMS rBOTH 

E~ Fl FMFNTARY AND ADVANCEDI AND . 

fR WORD PROCESSING PROGRAM (C;o,.,...ll• or Di..a.) Fo r wu11nq lelll'l•. le•l . n\ll ~mg ltSi s. el . w11h e<Kh new subscnphons 01 r<'n<'Wal 

~ LEVEL II RAM TEST (C..swll~ o r Oi..a.) Checks random i>C ess m<'mr>ry 10 Pn•ure thai all memoty loca tiOnS a r<' workmg pr~rly 
DATA MANAGEMENT SYSTEM ICaswll• or Disk I Complvtv ' '"' ""'na9"ment for your TRS so·· f='b ~ ~ 
CLEANUP IC"~'""" o r Dis k) F<~S I d<' hon Maze Ganw Q.-:,.1:, 
ADVENTURE (C..sMII~ or Disk) Adventure o() by Scoll Adams (from Adw nrureland lnlernal•ona l) • I RS M" l A IRAnfMARK Of I M<OV ORP 

f
s!:No FOR ouR NEw 48 PAGE soFTWARE CATALOG (INCLUDING usnNGS o F HUNDREDS OF TRS so~ PROGRAMS AVAILABlE ON I 
CASSETTE AND DtSKETTEl S2 00 OR FREE WITH EACH SUBSCRIPTIONS OR SAMPLE ISSUE -- ------- --- -------' 

:LUr:I~%LEi ····~·9·············· ············ ······ · ·· ······· · · ······Ne·w·i-aL.·.::r:i:ie·e 
..... ~....--~-0~ '"' 

50 N. PAICACK ROAD 
SPRING VALLEY. NEW YORK 10177 

ONE YEAR SUBSCRIPTION $24 . 

TWO YEAR SUBSCRIPTION $48 . ... ....•• 

SAMPLE OF LATEST ISSUE S 4 ........ .. 

START MY SUBSCRIPTION WITH ISSUE ........ . 

~24 0HRODUERR ~ ORDER LINE 
~ (OUTSIDE 01' N.Y. ITATE) 

LINE (800) 431-2818 
(914) 425-1535 

NEW!!! 
MOD-O NEWSLETTER 
Sl2 or12...._ 

(11 · July 1978 • •7 · January 1979 • •12 - June 1979 • •18 - January 1980) 
NEW SUBSCRIPTION . . . . . . . . RENEWAL ....... . 

CREDIT CARD NUMBER ---------------------------------- EXP OAT~--------------
SIGNATURE __________________________________________________________________ _ 

NAME __ - ----- - -- ---- ------ - - - - ------------ --- --- -
ADDRESS _______________ ---:--- CITV _______________ STATE ___ _____ ---:__.c.IP _ ______ _ 

••• MX> .. !YEAR ICANAPA. NEXICO) . MX> Sll/YEAII All 1'tA1L . OUTSIDE Of U.S.A. CANADA a MEXICO ••• 
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* All Orders processed within 24-Hours 
* 30-Day Money Back Guarantee on all Software (less a $3 penalty for handling) 
* 10-Day Money Back Guarantee on Disk Drives and Printers PLUS 120-Days Frf't> Servin• 

• LEARNING LEVEL II By Da•od Loer> 
The Orogonal Author 01 The Le•el Manual 
A Step By Step approach to Learnong Level 11 
M Pec•ally gearfld to new TRS-80' • O wners 

115.16 

• na.eo~ OIIK AND OTHER MYITEIUES 
Over t OO pages of tndeSpens•ble tntor-mallon for 
d •sk owners Learn to recovet tnlormattOn from 
Dad dosks. how to make Basoc programs unloslable 
and 12 more chapters ol never puDioshed tops and 
tnformat•on Wntten by H C Pennmgton 
(For all D osk Owners) 122.50 

NEW MIG IIUIINEIIIYITEM FOR MOO!L I 
011 MOOU II • IN STOCK 

- General Ledger 
• AeGOUnts Rece•vable 
- Accounts PayaDte 
- Payroll 
- Inventory Control wtth lnvote•ng 

• Each mOdule can be operated ondo•ldually or as a 
coord •nat~ IYITfM. Turn-Key error c~tcning 
operahon tor beg•nnets 

• C omplete manu al and Ck>cumentattOn 
accompany each program 

• Mtn•mum System requ.,ements 2·D•sk Ortves 
tor M odel I t -O•sk Ouve tor MOdct II 

• Each module c an be fo rmatted to span data 
on up to 4·0•sk Onves 

• F r tte 30-0ay telephone consullat•on 
• Call for complete spec•f•cat•ons 
• MOdel I Versoon 1125.00 Per Module 

5415.00 Per Syslem 
• MOdel II Versoo n 1225.00 Per Modu le 

1115.00 Per SySiem 

OATA MANAGEMENT IYITEMI 
- OMS r&place tnde• cards or any data reQu•n ng 
long lists of tnformat•on 

• T B S In-M emory lnl01matto n System 
(For Cusette Systems) $31.15 

• TBS Otslt. Data Manager (Requ~res 1 or more d •.Sk 
dr•vn) Set up fast r~oom aec.eu. f tles ' " 
m•nutes Stores up to 320K of tnfor·matton on • 
Dro•es Up 10 10 loeiOs and 255 characters per 
record Suppons upper and lo-r case RS-232 or 
TRS-131 Features complele edollng 541.50 

• Pe<sonal Soltware CCA Data Managernflnl 
System Completety user o uented menu drtve. 
130 page Step By Slec> Manual Capaole o l 
•nventOty control sort•ng csata. rePOrttng datil '" 
nearly any form (tor rePOrts and ma•l•ng labels) 
Sons dill by up to 10 loeldstn< zop code. Dalance 
due, geographtc toeattan or whatever Pnnts 
reports wtth subtotals and totars automattcaHy 
cal-.ulated Fast random access 175.00 

50 N. PASCACK ROAD 
SPRING VALLEY, NEW YORK 10177 

ROURS:9-§ 
Monday thra Saturday 

FROM RACI!T COMPUTES 
• REMOOI!L-PIIIOLOAO - Renumbers program 

hne-s, combmes programs The o nly renumber 
program that wtll renumber the mtd dle o t a 
program Speco!y 161<. 32K or •81< Works wolh 
Cassette or 0 15k I:W.IS 

• Qlf · Use '" yo ur Bas•c Programs for Instan t 
Sortong (Wlllson 1000 otems on 9 seconds) Olher 
commands tnclude Comprns and Uncompress 
Data Duplicate Memory_ Dosploy Screen Controls 
at>d Fast Graphoc Controls 124.15 
(For Cassette or Dosk Sl>eco!y 161< 32K or •&K l 

• OOIORT - A ll G S F commands plus specoal 
M uU•ple Ots" Sorttng Rout •nes Ss.t.K 
(Specofy 321< or •81< ) 

• INFINITE BASIC - Adds 70 commanc:1s 10 your 
TRS-8()*• tn ctud~ng lrtslan t Sort Malr•a 
Commands_ Strong Commands_ Lett and Rognl 
Justthcatton. Sl rtng Center•ng S tmunaneous 
EQuat oons. Upper and Lower Case Reverse and 
more (For Casselle or Dos~ ) 541.15 

• INFINITE BUSINESS (Requues l nlonol e Basoc) 
Ehm~nate Round-off error 127-0 •g•l Calculation 
Accuracy Insert New f. lemcnts ' "Sor ted Arrays 
Automat tc Page Headtngs Foot •ngs and 
PagmeU•on Multtple Ptec•s•on Anthmeh c and 
more (For Casscue o r Dos~) 121.15 

• COPIYI - Copy Machone Language Programs 
(For Casselle Only) 114.15 

• OSM (Doslo. Son Merge) 175.00 

FROM SMAlL SYSTEM SOnWARE 
• RIM-2 Machone Language Monolor 121.15 
• AIM-20 Dosk ller soo~ ot RSM -2 $21.15 
• OCV- 1 Con•erts Mac hone Language Programs 

lrom tape to dosk St. IS 
• AIR RAID - The u 111ma1e TRS-80'" game con.erls 

your TRS-80'• •nto a real l•me shOOl •ng ga l~ry 
$14.15 

• BARRICADE - A last pong style game $14.15 
• CPM - (For Dosk Only) 1150.00 
• TRS-232 INTERFACE • Interlace wotn Sot1ware 

drover RS-232 pnnlers 10 your TRS-80-- 541.15 
• TRa-232 FORMATTER - A<l<loloonal (Oploonal) 

Soltware tor TRS-232 owners Adds many pronter 
commands to your TRS-80'" $14.15 
(Wolh purchase of TRS-232) lt.15 

• NNMOO - Use the EIKtttc Peoc•lwll h RS slower 
cue modtftcahon 111.15 

FROM GALACTIC SOFTWARE 
• MAIL PAC - For MOdel I Dosk Systems 

only 1"-15 
Ou•ck-sontng l ull user control over m1111tng hsl 
lrom Gatactrc Soh ware 

• STOCK MARK!T PAC S".IS 

~24 HOUR 
ORDER 

LINE 

(914) 425-1535 

48-Page Catalog $2 FREE With Any Order 
Ord6 By Phone Or Mail NEW TOLL-FREE 

ORDER LINE Add $1 Per Order For Shipping Within UPS Areas 
Add $3 For C.O.D. 

Add $3 For All Foreign And Non-UPS Shipments 
Add $3 For UPS Blue La~/ 

(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 

FROM APPAAAT NEW DOS • '"-IS 35 40 and 77 Truck Vors•ons avatlahlr 
• Nf:W DOS/10 (WIHl va,.ahh .. r f\ro rd trnqth '''f'' 

c hatn1ng::, a no many Oth(' r tca tur r-s S t•st 9S 

FROM THE BOTTOM SHELF 
• CHECKBOOK II t f o r Cassr11r o• Do•~ I S3t.t5 
• SYSTEM DOCTOR l A co mplf:'tf\d•aonos•sot vour 

TRS ·SO'• Ch~c._ s m('morv v•Oeo c.-ts SPtt£> Cl•S ' 
RO M and all o tnp• parts o t vo ur c:. vs tPrn ) 

For Cassell~ or Do s~ $28.50 
• CHECKBOOK RECIST£A ACCOUNTING 

SYSTEM (R £"<JuHf•~ 7 Ch ' k ctr • v(~"") S7S.OO 
• llllAAAY 100 - 100 esraohsn~ nustnt~' Qdmt' 

anc e<luc allo nal proqrams olus FREE J mv P•l(lt 
all i er Ut.50 

• BASIC TOOL KIT - l ost. all y,or o,ont<>s C.O 0 s 
and G OSUO s •n vour proqram S 1910 

• SOUNDWAAE • Ao lh ~ouno 10 vow 1 f-lS 80 • 
Just plu s 11 '" S29.9S 
Sample programs tnc ludP<1 

• TING TONG - C a n he uS-•-<1 w•th SC)uno warf' lo r a 
Sound vers.on a t pOnQ S9 ts 

• VIC - The C.ne VO.u .. lnllruclionel 
Com()Ule< Pr09f..., $1 9.15 

J he l evel II t6K C a s5f' l1f' •:S C'h '"Qnt ·o to tt •d Ch 

t>egtn n('f$ tnt~ 13.1 5-•C<t o l M atft•n P l a n qu;u)t· ctn (t 

Assem bly L£tr1Qtr .1Q(' P toqt .-unm•nq S•••• *' '-'"'' V 
Macnmc Language lnstruct •on D tSI)Iay o n vo u• 
v•deo VIC InCludes S trp By S tf'P c;c, p aqP manual 

VISTA VIO DISK ORIVE -
110K ol Slor•ve S3K.OO 

AO<l $29 95 to r C at>le (f· ~~ ~N tltl ourc nasc o t 
2 _D•s• D r•ves) 10 dlly m o nf•y bacl.. Qurtrantf'f' 

FROM HOWE SOFTWARE 
• MON·3 . M ach•nc l rtng uaqc Pwqr .ltJHnulCJ tor 

t>egmrtttts M O N-3 •s a co mplf' l i") Sy->l f 'nl Mn n,to r 
w•t h Users Manual S·lt.IS 

• MON-4 - Dosk llersoon o l MON 3 $41.15 

FROM MICROSOFT 
• LEVEL Ill BASIC $41.15 

No w Cassene o wners c~n aoa Ots lo Com ma no~ 
10 theu l RS-ao·· w t1hou1 cwwntng a O•s~>. OnvP 

• MICROSOFT DISK ADVENTURE 121.15 
• TRSOOS BASIC COMPILER $115.00 

Run Baste Programs up to 1!t hmC"s fa ~h·r 

• NEC BUSINESS QUALITY PRINTERS 
(For MOD- I or MOD II) $2.195.00 

THE ELECTRIC PENCIL 
C assette 
D •sk 
MOD-II Versoon 

Sft.l5 
$150.00 
$325.00 

• HORSE SELECTOR II By Dr Hal Da•os 
The TR$· 80'• versron v p <1ated fO' the fR $ · 80·· 
and or~g +na lly rtw •cwed ' " Systems ana 
MethOds 150.00 

e e e 1!1 Y &ft I -.-..... ..- e e e 
FOR MOD•D OWNERS 

NEW MOD·II NEWSLETTER 
MOD-II Catetog F'" w/ suDscroptoon $12/ye•r 
MAIL PAC $199.95 
MICROSOFT BASIC COMPILER 

MICROSOFT BASIC 
GSF SORT ROUTINE 
CP/M 
PEACHTREE BUSINESS 

SOFTWARE 
WORD STAR 

$395.00 
$325.00 
$50.00 

$170.00 
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••• EVERUID.tiht[~~DI!9,Yy~~I"S·80 ..... 

COORDINATED BUSINESS SYSTEMS 
• EACH MODULE CAN BE OPERATED INDIVIDUALLY OR AS A COORDINATED SYSTEM. 
• TURN-KEY ERROR CATCHING OPERATION FOR BEGINNERS 
• FREE 30-DAY TELEPHONE CONSULTATION WITH SBSG 
• EACH MODULE CAN BE FORMATTED TO SPAN DATA ON UPTO 4 DISK DRIVES. 
o COMPLETE MANUAL AND DOCUMENTATION ACCOMPANY EACH MANUAL 
• MINIMUM SYSTEM REQUIREMENTS- 2 DISK DRIVES FOR MODELI. .. 1-DISK DRIVE FOR MODEL II 

ACCOUNTS PAYABLE 
The accounts payable system receives data concerning purchues from 
suppliers ana produces checl<l on payment of outllanding invoices. In 
addition, It produces cuh man8gement reports. This system aida In t ight 
financial control over all cuh disbursements of the business. Several 
reports are available ana supply information needed for the analysis ot 
payments. expenses. purchases and cash requirements. All AlP data leeds 
General Ledger so that data is entered Into the system just once. These 
programs were developed 5 years ago lor the Wang micro-computer and 
have been tested in many environments since then . The package has been 
converted to the TRs-80• and is now a well documented. on-line, inter
active micro-computer ayatem with the capabilities of (or exceeding many 
larger systems. 

ACCOUNTS RECEIVABLE 
The objective of a computerized AIR system is to prepare accurate and 
timeley monthly atatementa to credit cuatomen. Management can gener
ate Information required to control the amount of credit extended and the 
cOllection of money owed In order to maximize profitable credit aeles 
while minimizing 108MI from bed debts. The programa composing this 
aystem were d-loped 5 years ego, especially lor ameli buainiiMI using 
the Wang Microcomputer. They h- been tested in many environments 
since then. Each module can be used atana alone or can feed General 
Ledger for a fully integrated system. 

PAYROLL 
PayrOll invOices many complex calculations and the production of reports 
ana documents, many of which.,. required by government agencies. It Ia 
an idNI candidate tor the computer. With this Payroll aystam in-houae, 
you can promptly and accurately pay your amployHS and generate 
accruata documents/reports to management, employ .... and appropriate 
government agencies concerning Nrnings, taxes. and other deductions. 
The package has been converted to the TRs-eo• and ia now a well 
documented. on-line. Interactive micro-computer system with the capa
bilities of (or exceeding) many larger aystems. 

CAPABILITIES: 
• performs all neceaaary payroll tasks including: 

• file maintenance. pay data entry and verification 
• computation of pay and deduction amounts 
• printing of reports and checks 

• cen handle salaried and hourly employ
* employHI can receive: 

• hOurly or salary wage 
• vacation pay 
• hOliday pay 
• piecework pay 
• overtime pay 
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CAPABILITIES 
* menu driven: easy to use: full screen prompting and cursor control 
• onvooce oroented: everything revOlves around the invoice; handles new 

Invoice or credit memo or debit memo 
• invooce information recorded; invoice II, description. buyer, check 

register 11. invoice date. age date, amount of invoice. discount (in ,,, 
freight. tax ($). total payable 

• transaction print and tile maintenance procedures insure accuracy 
• flexib le check calculation procedure: allows checks to be calculated lor a 

set of vendors - or - tor specific vendors 
* program prints your checks: contiguous computer checks with your 

company letterhead can be purchased from SBSG 
* reports onclude (samples on back) : 

• open item list ing/ closed item listing - both detail and summary 
• debit memo listing/credit memo listing 
• aging 
• check register report (to give an audit trail of checks printed) 
• vendor listing and vendor activity (activity of the whole year) 

• fully linked to GENERAL LEDGER; each invoice can be distributed to as 
many as live (5) different GL accounts; syaem automatically posts to cash 
and A/ P accounts 

CAPABILITIES 
• menu driven; easy to use: full screen prompting and cursor contrOl 
• invoice oriented; Invoices can be entered before reedy for billing, when 

ready for billing, after billing or after paid 
• allows entry of new Invoice. credit memo, debit memo, or change/delete 

invoice 
• allows tor progress payment 
• transaction Information includes: 

• type of AI R transaction 
• customer P.O. e 
• description ot P.O. 
• bill ing date 
• general ledger account number 
• invoice amount 
• sh ipping/transportation charges 
• tax charges 
• payment 
• progress payment Information 
• tranaaction print and file maintenance procedurae Insure eccuracy 

• customer statements printed; computer statements with your company 
letterhead can be purchased from SBSG 

• reports include; (semples on back) 
• listing ot Invoices not yet billed 
• open Items (unpaid invoices) 
• closed Items (peid invoices) 
• aging 

• fully linked to General ledger; will post to applicable accounta: debita AIR, 
credits accocnt you apecity 



(PAYROLL CAPABILITIES CONTINUED) 

• employees can be paod u song any combonahon of P-v types (except, hourly 
cannot rece1ve salary & salary cannot rece1ve hourly) 

• spec1al non-taxeble or taxable lump sums can be pa1d regulerty or one tome 
(bonus. re< mbursements. etc I 

• health & welfare deductoons can be automahcelly catcullted fo r each 
employee 

• earnongs-to-date 1re accumulated and added to permanent records. t .. es 
are computed and deduc ted US 1ncome tax. Soc1al Securoty tax . state 
1ncome tax . other deductions ( regular or one tome) 

• paychecks are pronted. computer checks w1th your company letterhead 
can be purchased from SBSG 

• catculat10ns are accumulated tor. employee pay hostory . 941A report, W-2 
report. 1nsurance report. absentee report 

• fully linked to General Ledqer Each employee's payroll1nform11hon ca n be 
d1strobuted to as m~~ny as (121 twelve d1fterent Gl accounts. system 
Auto matocally posts to cash account 

INVENTORY /CONTROL INVOICING 

• OVER 1000 ITEMS ON MODEL I 
• OVER 3000 ITEMS O N MODEL II 
• LOW STOCK ALARM 
• INVOICING DEDUCTS FROM INVENTORY 
• COMPLETE INVENTORY REPORTS 
• REORDER POINT REPORT 
• QUICK ITEM ACCESS 

CLI~N I BILLING, STOCK CONTROL. DENTAL BILLING. COMMODITIES 
Med1care1Med1CIId bolhng also av11lable 

MODEL I 

MODEL II 

$125 Per Module 
$495 Complete System 
$225 Per Module 
$995 Complete System 

I WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND~ 
WITHIN 30 DAYS ON ALL SOFTWARE (H & E COMPUTRONICS 

I MONTHLY NEWSMAGAZINE SUBSCRIBERS ONL Yl . WE DO 
CHARGE_ A $~ PE~AL TY_!O COVER P_2STAGE AND HANDLIN~ 

GENERAL LEDGER 
The General ledger accounting system consolidates f1nanc1af dlta from 
other accountong subsystems (A R. A P Plyroll. dorect pOshng ) 1n an 
ICCut~te 1nd hmety manner MaJOr reports onclude the Income Statement 
and Balance Sheet and a "spec1al" report des1gned by management The 
beauty of thos General ledger system 15 that 1! 1s completely user form1tted 
You "customize" the Kcount numbers. descnpt1ons. and repor1 formats to 
suo! your par1ocular business requorements These programs were de
veloped 5 years ago lor the Wang m1cro·computer and have been tested on 
many envoronments sonce then The package has been conver1ed to the 
TRS-80'" 1nd os n:>w 1 well documented. on-lone. 1nteractove mocro
computer system woth the capab1llhes of cor exceedong) many larger 
systems 

CAPABILITIES 
• more than 200 chart of accounts can be handled 
• Iecount number structure IS user defined and controlled 
• more than 1.750 transactoons m11y be entered voa 

• dorect post1ng. done by hand validated aga1nst the account hie 
before acceptance 
• external post1ng. generated by A IR. A P Payroll or any other user 
source 

• data os ma1ntained and reported by 
• month 
• quar1er 
• year 
• prevoous three quarters 

• reports (samples on back ) 1nctude 
• troal balances 
• oncome statement 
• balance sheet 
• spec1al accounts reports and more 

• user formats reports w1th the follow1ng desogned as you WISh 
• Iottes 
• headongs 
• account numbers 
• descroptoons 
• subtotals 
• totals 
• sk1p Iones 
• sk1p pages 

• up to e<ght levels of tota ls - fully user des1gnated 
• menu droven. easy to use. full screen prompting and cursor control 

•••••..• .••••••••••.•.••...•....•.••••••.. •. .•... ... ... .. ....... ..............................•••..•••••.••••••••• 

50 N. PASCACK ROAD 
s.-..ING VALLEY. NEW YORK 10177 

PUASE SEND ME: 

MODEll $1 25 PER MODULE 

$495 COMPLETE SYSTEM 

MO DEL II $225 PER MODULE 

$995 COMPLETE SYSTEM 

HOUR 
24 ORDER 

LINE 
(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTitOE 01' N.Y. STATE) 

(800) 431-2818 

C REDIT C ARD NUMBER - - - - - - ---------- - - - - - --- - - _ EXP DATE_ 

SIGNATURE ----- - - - --- - -- - - - - --·-------
NAME - - - - --- - --- -- - ---- ---
ADDRESS _ _ _________ CITY ___ _ ____ STATE ___ _ .ZIP ____ _ 

oo• ADO 56 YEAR ICANAOA "*UICOI ADO $17 YEAR AIR "*AIL · OUTSim Of US A CAN"-l>A 6 t.IEXICO oo• 
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100 suP£1\ fMASTE_R_ PAC ~00 
pl\()Gl\AMS ~!'_!_D_!!!~I! (CO~LETELY REVISED) 

FOR YOUR TRS·80T .. LEVEL 0 MICROCOMPUTER 
ALL ON CASSETTE OR DISKETTE 

~-----=- -~---------------:. ------ ----------------------------- •. _--.:._~ --- ----~----- -=-r::J 

BUSINESS AND PERSONAL FINANCE 
L CHECKBOOK MAINTENANCE 
2. TIME FOR MONEY TO DOUBLE 
3. FEDERAL FICA & WITHHOLDING TAX 
3. COMPUTATIONS 
4 HOME BUDGET ANALYSIS 
.S. ANNUITY COMPUTATION .,.-..-.. 
6. UNIT PRICING Bw ,, .. ~ 
7. CHANGE FROM PURCHASE 
8. NEBS CHECK PRINTER 
9. DAYS BETWEEN DATES 

10. MORTGAGE AMORTIZATION TABLE 
11 INVENTORY CONTROL 
12 PORTFOLIO VALUE COMPUTATIONS 
13 VALUE OF A SHARE OF STOCK 
14 SALES RECORD KEEPING SYSTEM 
1.S. FUTURE VALUE OF AN INVESTMENT 
16. EFFECTIVE INTEREST RATE (LOAN! 
17. PRESENT VALUE OF A FUTURE AMOUNT 
18. RATE OF RETURNVARIABLE INFLOW 
19. RATE OF RETURN-CONSTANT INFLOW 
20. REGULAR WITHDRAWAL FROM INVESTMENT 
21. STRAIGHT LINE DEPRECIATION 
22 SUM OF DIGITS DEPRECIATION 
23. DECLINING BALANCE DEPRECIATION 
24. BREAK EVEN ANALYSIS 
Z.S. SALVAGE VALUE OF INVESTMENT 
26. PAYMENT ON A LOAN 
27. FUTURE SALES PROJECTIONS 
28. CREDIT CARD FILE 
29 ECONO MIC ORDER QUANTITY (EOQI 

INVENTORY MODEL 
30. VALUE OF HOUSE CONTENTS aft-.I .. J. 
31. TEXT EDITOR p•l\'arV~,. 
32. MONTHLY CALENDAR D 
33 DAY OF WEEK 
34. CASH FLOW VS. DEPRECIATION -.1-c' 
J.s. COMPLETE MAIL SYSTEM _,.,.Jit;~"'D 
36. INTEREST RATE ON A LEASE a' ...... 

STATISTICS AND MATHEMATICS 
37 RANDOM SAMPLE SELECTION 
38 ANGLO METIC CONVERSION 
39 MEAN. STANDARD DEVIATION. 

MAXIMUM AND MINIMUM 
40 SIMPLE LINEAR REGRESSION 
41 MULTIPLE REGRESSION ANALYSIS 
42. GEOMETRIC REGRESSION 
43 EXPONENTIAL REGRESSION 

:~ . ~:~R~ ~~~~~G AVERAGE.,. .. TtSTlCS 
46 CHI SQUARE TEST ' a,. 
47 NORMAL PROBABILITIES 
48 BINOMIAL PROBABILITY 
49 POISSON PROBABILITY 
50 MATRIX ADDIT ION AND SUBTRACTION 
51 MATRIX TRANSPOSE 
52 MATRIX INVERSE 
53 MATRIX MULTIPLICATION 
54 SOLUTION OF SIMULTANEOUS EQUATIONS 
55 QUADRATIC FORMULA 
S6 LINEAR EQUATION SOLUTIONS 
57 ROOT HALF INTERVAL SEARCH 
58 ROOTS OF POLYNOMIALS 
.S9 ROOTS NEWTON"S METHODS 
60 PRIME FACTORS OF INTEGER 
61. LEAST COMMON DENOMINATOR 
62 RADIAN DEGREE CONVERSIO N "' .. TB 
63 NUMERICAL INTEGRATION ,. 

UTILITIES 
64 QUICK SORT ROUTINE 
65. PROGRAM STORAGE INDEX 
66. MULTIPLE CHOICE QUIZ BUILDER 
67 FORM LETTER WRITER 
68. SHELL SORT 
69 CASSETTE LABEL MAKER 
70 CODES MESSAGES 
71 MERGE TWO FILES 
72 SORT WITH REPLACEMENT 

GUARANTEED SATISFACTION 

GRAPHICS 
73 DRAWS BAR GRAPH 
74 DRAWS HISTOGRAM 
75 MOVING BANNER DISPLAY 

GAMBUNG AND GAMES 
76 RANDOM SPORTS QUIZ 
77 GOVERNMENT QUIZ 
78 HORSE RACE 
79. MAGIC SQUARE 
80. ARITHMETIC TEACHER 
81 HIGH LOW GAMBLE 
82 UNSCRAMBLE LETTERS 
83 HANGMAN 
84 GAME OF NIM G 
85 RUSSIAN ROULETTE G ... ~·-~ 86 ROULETTE GAME ,..... 
87 O NE ARMED BANDIT 
88 HIT THE TARGET 
89 WALKING DRUNK 
90 STATE CAPIT AL QUIZ 
91 TIC TAC TOE 
92 DICE GAME 
93 LUNAR LANDAR GAME 
94 BIORHYTHM 
95 HORSE SELECTOR (CLASS CALCULATOR ! 
96 RANDOM DICE ROLL 
97 RANDOM ROULETTE ROLL . 
98 RANDOM CARD DEALER 
99 GUESS THE NUMBER 

100 WHITE OUT SCREEN 

WE ARE THE ONLY SOFTWARE COMPANY THAT OFFERS A REFUND WITHIN 30 DAYS ON ALL SOFTWARE !H & E COMPU· 
TRONICS INC. MONTHLY NEWSMAGAZINE SUBSCRIBERS ONLY). WE DO CHARGE A $3 PENALTY TO COVER POSTAGE 
AND HANDLING . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

50 N. PASCACK ROAD 
IPRINQ VALLEY, NEW YORK 10117 

PLEASE SEND ME: 
0 MASTER PAC 100 CASSETTE VERSION ... .. $59.95 

0 MASTER PAC 100 DISKETTE VERSION ... .. $59.95 

0 MASTER PAC 100 (MODEL II DISKETTE VERSION) .. .. $99.95 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
* All ordera proceued witllin UHot~ra 
* 30.Day ,_..,., bock JUGrGnlft on ol So/twore . 

(Jeu a $3 ~»rtalt)l/or llaftdllnsl 

CREDIT CARD NUMBER .... . .. •. .... . . . . . . • . . . .. .. . .. .... . . . ... . .. •.. ... .... . . . ... . ..... • . . . . . ... EXP. DATE . . . ...... ... . . . .... .. .. •. . 

SIGNATURE ... . .. •• .. .. . ... .. • .. . .. .. . ... . •.. . . ... . ... • . .. . . . . . ... . . . . . .. . . . . • . .. . . . . . . ... •. . .. . .. . .. . .. . . . .. . . . ... ... . . . .. . .... . ... . . 

NAME .. . . .. . .... . .. . •. ... . . .. . .......... ... . . .... . . . . . . .. ... . . .. .. .. ... ..... ... .. . ... . . . . . . .. .. . . . .. . ........ . . .. .. .. .. . .• • .. ..... • .. 

ADDRESS ... .... ...... • ... . . . .. . ...... . ... . CITY . . .. . ............. . .. . . . ............. . .. STATE . ... . . . . . . .. ... ZIP ... . .. .. . . . . .. ... . . 
• • • ADO S2 tOR POSTAGE AND HANDLING ($4 OU T SIDIE Of' THE U .S.A.) ••• 
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NCR080fT BASIC COIIIIPIU!R 
With TRS-80 .. BASIC Compiler, your l.eYelll programs will run et record speeds! 

CompUed programs elleC\Jte an -..ge c:l >I 0 times faster than programs run under 
~ U. foo\ake eiCtensiW! use c:l i~ openmous. and get speeds 20-30 times faster 
thanthei~. 

Best c:l all. BASIC Compiler does it with BASIC.thelanguageyoualreadyknow. 
By compiling the same source code that your current BASIC int~. BASIC 
Compiler adds speed with a minimum of effort. 

And you get ~ BASIC features to program with, since features c:l Micro
soft's Version 5.0 BASIC i~ are included in the package. Features like the 
WHILE. .. WEND~ long variable names. variable length records. and the CALL 
lltaternent make programming eesier. Art exclusive BASIC Compiler feature lets you 
call ~ and machine language subroutine much ~ easily than in l.eYelll. 

Simply type in and debug your program as usual, using the BASIC interpreter. 
Then enter a command line telling the computer what to compile and what options 
to use. 

Voila! Highly optimized. Z-80 machine code that your computer executes in a 
flash! Run it now or 5111/e it lor later. Your compiled program can be sa-..ed on disk lor 
direct execution ~ time. 

Want to market your programs? Compiled versions are ideal lor distribution. 
You diltribute only the object code. not the source.soyourgenius stayslullyprotec1ed. 

BASIC Compiler runs on your TR5-80 .. Model I with 48K and disk drive. The 
package includes BASIC Compiler. linking loader and BASIC library with complete 
documentation ... . . ... . ........... . .... . .... . ......... . . .... . ... tt95.00 

1910 lrtCOME TAX PAC 
Completely Revised · Latest Tax Tables · Fully Tested · C~ Manual and Docu· 
mentation. The new Yersion of the Income Tax Pees are lull of error catching codes 
making it impossible to make an error. Follow the simple Step By Step procedure that 
makes IIIII preparation simple. 
ll'tCOME TAX PAC A . .. . . . . . . . . . . . . .. ... ...... . . . . . .. . {U9.95 ... c...ette) 
For ~ U 16K Cassette Only 
Does Form 1040 and 1040A 

· Schedule A itemized deductions 
· Schedule B interest and ~s 
. Output to video display 
· Schedule TC IIIII computation 

ll'tCOME TAX PAC 8 ......... .. . . . ...... . . . M9.95.-c...ette or Dllllette) 
For l.eYel I 16K wtth or~ printer ... cassette or disk has all features c:llncome Tax 
Pac A ,._ worb with or without ~ne printer. 

· Formats Form 1040 and 1040A lor standard tax forms 
· Schedule C income from a penonaUy owned business 
· Form 21 06 employee business eJCPmse 
~ ll'tCON! TAX PAC C .. . ... . . . .. . . . ... . t99.95 .. .DWrette 
For l.eYel U 32K with disk and pri!Ur (optional) 
Has all features c:llncome Tax Pac B Plue automatic memory storage lor income 11111 
prepems. 

· 22 additional schedules and forms 
· Formats forms for indMdual or traclof feed printing 

11100 0 OA YB8IOI'I .... ...... . .. . ..... ... . ... ... .. .. ... .. ... . •t99.95 

~Pil()Fft 91~ ~cu 3~ :~~~978 
SHOWS 

nR HORSe SEUCTOIIII (PlATS) (By Dr. Hal Davis ...... . ....... •50.00 
._, limplfled version of the anginal Hone Selector. The first Horse Selection ~m 
~ actually calculate the eltlrnated odds c:l each horse. 
110HER PR0FTTS (OVER 1001) POSSIBLE THROC.JGH SELECTIVE BETIING ON: 

• Rates each hone In 10 seconds. 
• E.u; to follow NIH. 
• Can be uMld with any Apple I Computer. 
• 1001 money beck guarantee (returned for any I'MIOf'l). 
• Uses 4 fec:ton (speed rating. tnlekwnent. distance c:lthe present race, diunce of 
the Jut niCe). 
• Using the above factors, the Hone Selector calculltes the estimated odds. BET 
on hones whose actual peyc:lf (from the Tote Boerd or Morning Unes) Is higher 
then peyc:lf bued on eltlrnated odds. 
• Using the above fedors, the Hone Selector calcullltes the ettirnated odds. BET 
on any selected hone with en estimated peyc:lf (based on Tote Board or Morning 
Unes) higher than ~lc:ullted peyc:lf (bued on Hone Selector 0). 
• Source listing for the TRS-80 .. , TI-59. HP-67, HP-41 . Apple and BASIC Computers. 
• No computer or calcuietlor necessary (although a calculator would be helpful for 
the simple dMslon Uled to calculate estJmeted odds). 

'RI!E Dutdllng T...._ alows betting on 2 or ~ hotses with a guaranteed prc:lit. 

I'EWDOS/80 
A l"'ew enhanced NEWDOS for TRSaO'" Modell fOI' the 1980's 

Apparat Inc .. announces the most poweriul Disk Operating System for the 
TR5-80N . It has been designed lor the sophisticated user and professional programmer 
who ~ the ultimate in disk operating systems. 

NEWDOS/ 80 is not meant to replace the present Yei'Sion d NEWDOS 2. I 
which satisfies most users, but is a carefully planned upward enhancement which 
signifiCantly extends NEWDOS 2. l's capabiHties. This new member to the Apparat 
NEWDOS' family is upward compatible with present NEWDOS 2 1 and is supplied on 
Diskette, complete with enhanced NEWOOS + utility programs and documentation. 
Some d the NEWDOS/ 80 features are: 

• New BASIC commands that supports with variable record lengths up to 4095 
B)tesiong. 

• New BASIC commands that supports with variable record lengths up to 4095 
f¥es long. 

• Mix or match disk drives. Supports any track count from 18 to 80. Use 35. 40 or 
77 track 5" mini disk drives or 8" disk drives. or any combination. 

• A security boot·up for BASIC or machine code application programs. User never 
sees " OOSREADY' or " READY' and is unable to "BREAK" . clear screen. or 
issue any direct BASIC statement including "UST." 

• New editing commands that allow program lines to be deleted from one location 
and lllO'<Ied to another Of' to allow the duplication of a program line with the 
deletion of the original. 

• Enhanced and impro-..ed RENUMBER that allows relocation d subroutines. 
• Powetful program chaining. 
• Device hanging for routing to display and printer simultaneously. 
• CDE function: simultaneous striking at the C. D and E keys will allow user to 

enter a mini·OOS to perform some DOS commands without disturi>ing the 
resident program. . 

• Upward compatible with NEWDOS 2. I and TRSOOS 2.3. 
• Includes Superu1p 3.0 and all Apparat 2.1 utilities. 

.......... .. ..... . . ... .. . ....... .. ... ..... .. . . . ... . .... . .. . . U49.00 

STOCK MARKET MOI'UTOR 
Galactic Software Ltd. 

CAS8E1'n: VERSIOI'I ... .... .. . . .... .. . .. . .. . . . . ......... . . . . . ... t89.00 
DISK VERSIOI't .. . .... .. . . ..... . ... ............. .. . . .. . .... . .. ... t99.00 

1. The system is designed for the active "trader" not the " long term" investor. as 
the system is " technically" oriented. 

2. FOI' the TRS-80'" Modell .~ II. 16K or more. Available in both disk and tape 
venions. 

3. Tracks user selected issues. in a technical system that reflects the issue's 
performance against the overall rl'\ali(et. 

4. Set up data is Input by the user from the Standard and Poors stock guide or 
Value Une. 

5. Daily Issue data. " high". " low". "cJ~ .. and " volume" are input from any news· 
paper containing this information. 

6. Daily overall marKet. .. volume" and .. closing Dow" are also provided from a 
newspaper. 

7. Volume and price changes at an issue. as they compare to volume an price 
changes of the overall market, are the basis of this system's analysis of the given 
issue. 

8. Comparisons of the issue against itself are also done. This may allow the user 
to spot " unusual" activity on this issue. 

9. Clear indications are given as to ..tlether the issue is " out performing". "under 
performing" or " performing" with the market 

I 0. Complete video and printed output is provided. 
II . This program is intended to be a guide to indications. and is not to be used as a 

sole recommendation to buy. sell or hold an issue. These decisions are the 
responsibility of the user and his brokerage . 

;L[lf:IBJlliDt.iZLSi NEW TOLL-FREE 
~~-........ ORDER LINE 

10 N. PAICACK ROAD 
IPAINQ VALLIY, NEW YORK 10177 

HOUR :a: 24 ORDIR · , 
LIN! 

(914) 425-1535 

(OUTIIDI 0' N.Y. ITATI) 

(800) 431-2818 
'* All orders proc.ued 

within 24-Hour~ck guarantee 
'* 30.Dall rnon•ll $3 

U Software (I••• 
ADO S2.00 FOR SHIPPING IN UPS AREAS on a f r hondling) 
ADO S3.00 FOR C.O.D. OR NON.(JPS AREAS penally 

0 

ADO $4.00 OUTSIDE U.SA. CANADA (, MEXICO 



:L(]f:ltJlJTR(]~ILS ~-
• • • E.VERf:J'J.BtlQh~[P.h~DI~gyy~~!~S·80 . ._ • • 

BUSINESS PAC 100 
~ withift 24-Hour• 

~
AJI orden proc boCk guorcanf_. ~~iftg) '* 30-l)cl)l lftll"ey S3 ~lty Jor ,__ 
So/fWO'• o..- a 

~ 

100 Ready-To-Run 
Business Prog1aJDs 

(ON CA8SEnE OR DISKETJE) ••.•• Jnduclea 110 Page Users ManUIII .•.•• 5 Cauettes (Or DIMettes) 
Inventory Contl'oi ••••• Payroii ••••• Bookkeeplng Syatem ..... Stock Cak:ulatlons ••••. 
Checkbook Malntenance •••• .Accounta Recelvable. •.• .Accounta Payable ••••• 

BUSINESS 100 PROORAM UST 
I ROLE78 
2 ANNUl 
)O,..lE 
4 O,..YVEAR 
~ l£ASEI"'T 
6~ 
7 D£nSL 
8 OEPRSY 
9 OEPRDB 

10 DEPROOB 
II TAXDEP 
12 CHECK2 
13 CHECKBKI 
14 f'Or(TQAGEJA 
I!> MULTMON 
16 SALVAGE 
17 RRVAA:IN 
18 RRCONST 
19 EFFECT 
20 FVAL 
21 PVAL 
22 LOANPAY 
23 REGwmi 
24~ 
2~ DATEVAL 
26 ANNUOEF 
27 MARKUP 
28 SI'IKFUNO 
29 80NOYAL 
30 DEPI.£TE 
31 Bl.ACKSH 
32 STOCVALI 
33 WAfNAL 
l4 BONOVAL2 
3~ EPSEST 

lrUrat Appol1iol.ment by Ruled 1M 78"s 
/Wuilty compiA.ICion progrwn 
Tinw..._,c!Mn 
o.y dye. a~~ r• on 
~,_on._ 

~lnllylis 
~M depec:illion 
s...... d the digits cMpreclltion 
~ belence depeciltion 
Double dedining ~ depKillion 
Cash flow .... ~ lablos 
Priru NEBS checka along IIIIth cSMy regdt« 
o..dcDook ~program 
~-...cion ~oM* 
Compula lime ~ lor ITIOfW)' 110 double. triple. etc. 
~.--~-~d .. .--
~ d rceum on ;......--. wilh --. irllows 
~ d ~m on tnWIImenl wilh con&llnl Inflows 
Eltec:1iw l'*<ftl ,_ d • Jo.n 
f,..n vekJe d..,~ (compound~~ 
PtHent ~ d • l'utln 8lnOl.W1I 

Amount d ~ on • Jo.n 
Equalllllllhdr-'s from ~to l8w 0 0\lef 

Simple diKOUnl aNiysis 
E.quMient (, ~ dilled Wllues lor oblig. 
~ ~ d deferNd annuities 
" "'--wp -lyll• lor ~ 
Sinking lund amortilalion program 
Value d a bond 
Depiltion enllylls 
Blecll SdiOiel aptionll~Ni)U 
Expected ..cum on IIOck ,.._ discourU dividendi 
Vajueda -.nt 
Vel~dabond 

Esli!Nte d Mutt e«ningg ~ share for COff1J*IY 
Compula alpha and bN -w.les lor IIOck 
Pol1follo llelection model-i.e . ..t\al lkXt.s to hold 
Option Wfting c~ 

~ WACC 
60 CCM'BAL 
61 OISCBAL 
62 MERGANAL 
6) fi'IRAT 
64 NPV 
6~ PRI'IDI.AS 
66 PRI'IOPA 
67 SEAS1ND 
68 n-oE11I 
69~ 
70 fUPRI'If 
71 MAIJ)AC 
72 l.E1WilT 
73 SORTJ 
74 LABELl 
7~ LABEL2 
76 ausauo 
77 Tl'IECLCK 
78 ACCTPI\Y 
79 INYOICE 
80 INVENT2 
81 TB..DIR 
82 TIMUSAN 
8) ASSIGN 
84 ACCTREC 
8!1 TERMSPAY 
86 PAYNET 
87 SEUPR 
88 ARBCOfoll' 
89 OEPRSf 
90 UPSZONE 
91 ENVELOPE 
92 AUTOEXP 
93 l'iSR.E 
94 PAVliOU.2 
~ [)llHW. 

96 La.-.NAFfO 
97 RENTPRCH 
98 SALEI..EAS 
99 RACONWO 

100 PORTVI\L9 

Weighled .wrage cost d capital 
T....., rat~ on loan with c~ bel requored 
Tr~ rate on discounted loan 
Mrrger anelvtl• computMion• 
F nanc:ial ratios lor " fwm 
Net~~ d projKI 
~ pnc~ lndell 
PMsche pnc~ ndea 
Comln.JCis ~ quanllly 1ndicn for compeny 
rme senn ~ ~,_ lnnd 
nnw senn anelytis """""9 _... lnnd 
f .. .n pn« nllmatiOn IIIIth onllebon 
loWing lllt ~ 
ld~ writlrlQ syotM>·~nl<s With MAn.PAC 
Sorts , ... ol ,..,._ 
Shoppng lat>rl mailer 
Name lat>rl mailer 
DOME butoneSS ~ng system 
Compule ~ lOCal hours from bmeclocl< or4o 
In memory accounts ~ system·storage ~ 
Cienefate •rwooc~ on KTftn .-.d pnnl on pnn1e 
In memory ,_,.ory comol syotem 

c~ ·~~ dftCiory 
T me use -'YI'• 
Use d •uqvnent algonthm !Of Ol)(lmel JOb HIIQM 
In memory ec:couniS ~ syllem·llor· ok 
Comparft 3 methods d ~ d loans 
Compuea grosa pay iequired fOf giYen ne 
Computes Idling pri« lor g~ *r lax amount 
Alt>ittage computMion• 
Sinking lund dep-Kiatoon 
fincH UPS ronH from rip c~ 
T)'PtS ~Including r~um ad<nss 
Automoble ~ ~ 
lns..rance policy file 
In memory payrol system 
OikAion anelytis 
Loan emount a borTo-r c., lllfOfd 
Pur~ pric~ lor ,..,..... ~ 
Sale-IHtd>ack analysos 
'"-or"s rate d reiUm on c~ bond 
S.OCk .....toe! ponfolio stor~-..oon program 

36 BETMI..PH 
37 SHARPE! 
38~ 
)9 RlVAL 
40 EXPVAL 

v.lue d • right 
Ellpected ..... anelylis 
~dlcilions 

-----------------··--···-·--·------------------------41 BAYES 
42 VAU'III'iF 
OVIIU.OIIfF 
.... (JT'lJTY 

4~ SIMPI..£X 
46 T1W'iS 
47 EOQ 
48 CIUEOEI 
49 C'H 
50 CONOPROF 
!II 0Pn.0SS 
!12 fQUOQ 

MM 

~) F'QEOWSH 
~ f"QE()C;VIB 

"~CB 
!16 r«:7 ANAL 
~ 7 PllOf'1ND 
5I CAPI 

Value ol perfect ~ lb II ...... 
Value d adiMianel io lb11 !Ilion 
DerNes IMIIIy fln:llon 
Uf.- prujjiiMIWI.IQ ....., by~ method 
TrwwpoN!ion INihod lor .,_ PKV•••••'II 
Econotn;c ordlt ~ ~ modal 
Single - queueing (-...lillg .... model 
COli~ .... 
eon.on.l prdiiMIIel 

~- ....... Alec! qLWdy economic order ~ model 

DeMIM'ikiJH 
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0 CASSETre VERSION S 99.95 
0 DISKEnE VERSION S 99.95 
0 MODEL 0 VERSION $149.95 
ADO U• fO. SHIPI'ING IN UPS A.fAS 
ADO U• fott C.O.D. ott NON-UPS AUAS 
ADO 54.• OUTSIDE U.S.A, CANADA • MIXK:O 

NEWro 
ll-Fifee 

ORDER (OUTSIO~ OF LINE 
(Boo• ... .,_ 'T"T~) 

, 431-2818 

;r~n ~EUII\llr.i%LSi HouR 3t ~c..~.--~ 4 ORDER 
50 N. PASCACK ROAD -2 LINE 

IPRING VALLEY, NEW YORK 10177 ~' 1535 
~ (914) 425· 



;L[}r:1PUTA~ILS~. Anno••nees ••• MOO-D 
"-'1\A~"TCAL APOU:A'TCJ'\15 SERVCE '"' 

Soft"''re pUter 
ie\&1 of the la~~odel II Microc:o'" 

• Ret~ he TRS-80 ~octet II 

Tbe Newaletter For Owaera 01 Tbe 
TR8-80"'* MODEL 0 MICROCOMPUTER 

fort .119 your,.... petates 
..-..,. for runru -t• and u 

• • .... ouncet""' .. 
aPKCLU. CILUlTD atJaaCIUPTION RATE .IS.M 0 (For IS ...... ) 

• Latest ann 
MOD-II PROGRAMS CURRENTLY AVAILABLE 

(1) ELECTRIC PENCIL (Michael Shrayer Soltware) ..... Complete word processor with extensive editing and printer formatting leatures ..... $275 
(STANDARD CP/M VERSION) ... .. $300 (DIABLO, NEC OR OUME CP/M VERSION) ..... $325 (STANDARD TRSDOS VERSION) ... .. $350 
(DIABLO. NEC OR OUME TRSDOS VERSION). 

(2) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, INVENTORY CONTROL AND PAYROLL (Small Business 
Systems Group) ..... works under TRSDOS ..... can be used one module at a time or as a coordinated system .... . $225 per module ..... $9951or 
the complete system. 

(3) GENERAL LEDGER, ACCOUNTS RECEIVABLE, ACCOUNTS PAYABLE, INVENTORY CONTROL AND PAYROLL (Peachtree Software) .... 
requires CP/M and MICROSOFT BASIC .... . prolesslonal business systems ..... turn key operation ..... discounts available .. ... $1000 per module 
.... . $5000 lor the complete system. 

(4) SELECTOR Ill (Micro-Ap) ..... complete data management system ..... user defined fields and codes ..... manages any list defined by the user ..... 
includes additional modules lor simplified inventory control. accounts receivable and accounts payable ..... requ ires CBASIC-2 and CP/M 
.... . $295. 

(5) GLECTOR (Micro-Ap) ..... add on package to the SELECTOR lll ..... general ledger that allows the user to define a customized chart of ac
counts ..... $250. 

(I) GSf (Racet Computers) ..... Generalized Subroutine Faclllty ..... a series o f super last machine language uti lities that can be called from a 
BASIC program (no machine language knowledge required) ..... sorts 1000 items in under 5 seconds ..... allows PEEK and POKE statements ..... 
move data blocks ..... compress and uncompress data ..... works under TRSDOS ..... $50. 

(7) DIM (Racet Computes) ..... Disk Sort Merge ..... sorts and merges large multiple diskette files on a 1 to 4 drive system ..... NOT AN IN MEMORY 
SORT ..... can actually alphabetize (or any other type or sort) 4 d isk drives worth of data .... . sorts one complete d isk of information in 10 
minutn ..... inlormation is provided to use DSM with the AS MAILING PROGRAM ..... works under TRSDOS ..... $1 50. 

(I) RaM (Small Systems Soltware) ..... a machine language monitor and disassembler ..... can be used to see and modify memory or d isk sectors .... 
contains all the commands found on the Model-l version plus some additional commands lor the MOD-I I. .... works under TRSDOS ..... $39.95. 

(t) CP/M (Lifeboat Associates) ..... an alternative operating system to TRSDOS that allows users to use hundreds of programs currently available 
to CP/M owners ..... Thls is the only version ol CP/M lor the MOD-II that comes with an elementary CP/M guide written especially lor MOD- II 
owners ..... $170. 

(10) MICROSOfT BASIC (Microsolt) ..... an enhanced version ol the MICROSOFT BASIC found on TRSDOS ... .. works under CP/M ..... adds 
commands such as chaining (allows the user to LOAD and RUN a new program without losing the variables currently in memory) ..... long 
variable length file records, WHILE/WEND and others ..... can be used with the BASIC COMPILER to speed up programs (3-10 times faster 
executlon) ..... $350. 

(11) CIAIIC·2 ..... a non-interactive BASIC used lor many programs that run under CP/M ..... requ ires CP/M ..... allows user to make more ellicient 
use ol d lak l iles ..... ellminates the use ol the most line number relerences ..... required lor programs such as SELECTOR and GLECTOR. .. $120. 

(12) MAILING ADDREII (Peachtree Soltware) ..... requires CP/ M ..... keeps track of name and address information and allows the selective 
printing olthelnlormatlon in the form of mailing lists or address labels ..... unique key structure and formatting structure allows lor a multitude 
of retrieval alternatives ..... $790. 

(13) PROPERTY MANAGEMENT (Peachtree Software) .... . requlres CP/M ..... keeps track of all f inancial records related to property management 
.... . $1500. 

(14) FORTAA~ (Microsolt) ..... ANSI 66 (except lor COMPLEX) plus many extensions ..... requires CP/M ..... $425. 

(15) H a E COMPUTAONICI, INC. SHARE-A-PROGRAM DISKETTE •1 ..... works under TRSDOS ..... a collection of programs written by MOD-II 
owners ..... programs Include data base man19ernent ..... a word processor ..... mall system ..... mortgage calculations ..... checkbook register ..... 
and many others ... .. $8 (add $3 postage outstde of the United States, Canada and Mexico) .... . FREE if you send us a diskette contain ing a 
program that can be added to the SHARE-A-PROGRAM DISKETTE. 

(11) MEMOREX OR WABASH CERTIFIED DIIKETTES .. ... $49.95 (per box of tO). 

(17) FLEXI-MATIC DISKETTE STORAGE TAAY ..... Stores 110 diskettes ..... comes complete with index-dividers, dust cover. t ilt plates and 
adjustable spaclng ..... $55.00. 

(11) WORD-ITAA ..... The ultimate word processor ..... a menu driven word processing system that can be used with any printer. All standard word 
processing commands are lncluded ..... plus many unique commands only found on WORD STAR ..... requires CP/ M ..... $495. 

(1t) MAIL LilT MERGE .... . An add on package that allows the user to send form letters (created on WORD-STAR) to any compiled mailing list 
(using any CP/M based MAIL program such u the PEACHTREE MAIL PROGRAM) ... .. requires CP/ M, WORD STAR and any CP/M based 
mail program ..... $150. 

(20) EDITOR AIIEMilERirom Galactic Software Ltd. is the first user oriented Editor Assembler lor the MODEL I I and was designed to utilize all 
the features olthe MODEL II. It includes Innovative features lor ease of coding and debugging and complete documentation (over 120 pages) 
..... works under TRSDOS ..... $229. 

(21) MAILJ1f1LE SYSTEM from Galactic Software ltd. storn 2,500 names per d isk. No sorting time is required since the file is automatically 
sorted by f irst and lut name plus Zip Code on input Retrieve by any combination ol19 user codes. Supports an 11 dig it alphanumerica Zip. 
Supports a message line. Comes complete with user-oriented documentation (1 DO-page manual). Allows lor company name and individual 
of a company and complete phone number (and extensions) ..... works under TRSDOS ..... $199. 

yg.ee• II 4 TL\OIM4IIK Of T41C)Y CouoaATION 

...... 

50 N. PASCACK AOAD 
SPRING VALLEY. NEW YOAK 10177 

HOUR 
24 ORDER 

LINE 

(914) 425-1535 

NEW TOLL-FREE 

ORDER LINE 
(OUTSIDE OF N.Y. STATE) 

(800) 431-2818 
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UTILITY 

This nifty program screen displays 
your active variable and runs as a USR function to boot! 

Variable Scroll 

William L. Colsher 
4328 Nutmeg Lane, Apt. 111 
Lisle, IL 60532 

If you have ever tried to devel· 
op a long BASIC program on a 

TRS-80, you have probably won· 
dered at some point exactly 
what variable names you have 
already used. Even If you are for· 
lunate enough to have a printer, 
it is often hard to be sure that a 
new variable Is really new. 

There are at least two ways 
around this problem. The sim· 
plest is to keep a list of the vari· 
abies as you use them. Unfortu· 
nately, that requires more fore· 
sight than most of us use. Be· 
sides, that piece of paper can 
get lost all too easily. 

The other solution is a pro
gram that displays the currently 
active variables on the screen 
any t ime. That program is the 
topic of this article. 

Vert.ble Loc•tlons 

To begin, you need to know 
where (Table 1) and how (Table 

Location a-ta 

2) BASIC stores its variables. 
I decided to make this pro

gram a USA function . 
Using it is quite simple. If you 

take a look at the BASIC Refer· 
ence Manual, you'll find that in 
order to use the USA function, 
you have to POKE a couple of 
bytes in one of the reserved 
areas with the address of the 
USA routine. 

This is ordinarily the case, but 
an assembler Is a wonderful 
thing, especially one with an 
ORG statement. The first ORG 
in the program uses the address 
of the place we would have had 
to POKE. The next statement, a 
DEFW that contains the starting 
address of the program, is as· 
sembled at that location. (If you 
want to assemble this program 
at a different location, remem· 
ber to change both the DEFW 
and the second ORG.) 

Since the POKE Is taken care 
of, all you have to do is protect 
an area of memory for the pro· 
gram by entering 32500 In re· 
sponse to "MEMORY SIZE?", 
loading the program with the 
SYSTEM command and return· 
ing to BASIC. Table 3 shows you 

16633 The address of the otart of the seal&r area 
18635 The address of the start of the array area 
16637 The address of the start o f free memory 

Table 1: Part of the BASIC Reserved Area. All the areas are 
contiguous. Thus, the start of the second is also the end of 
the first, etc. 
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how. 
You can test the program now 

by DIMensioning a couple of 
variables in the immediate mode 
and assigning values to a cou· 
pie of scalars. Invoke the DISP 
routine by typing PRINT USR(O) 
or X = USR(O). (X is only an exam· 

pte, any variable name can be 
used.) 

The screen should clear and 
you will get a display of your 
scalars on one line or more: 
there are sixteen variables per 
line. Below that are the arrays. 

A couple of Improvements 

All Yllrtabtes.,. stor.d In _,laity the....,. rnann.. The flrat tine byt8a alwrfll 
otore the same Information: 

(Type may be one o f the followlno: 2-lnteger. 3-Sirlno. 4-Single Precis ion. 
8-0ouble Precision.) 
If a variable has a s ingle character name. a zero Is placed in the other location. 
After these three bytes, scalars have the lollowino form : 

LSB ol MSBol 
value value 

LSB ot 
value ol value 

LSB ol 
value ol value 

Lenoth LSB ot 
o l SIBrl 

stung address 

(Variables are top to bottom: Integer, Slnole Precision, Oouble Pracloion, String.) 
Follow! no Ia the format of the array oloraga area. The flrat three bytes are the 
aame aa for scalars. Thla Ia follOwed by: 

Thla Is follOwed by pairs of bytes contalnino t he dimension sizes. This is In turn 
followed by t he actual values. 

Table 2: Structure of BASIC Variable Storage. 



PROFESSIONAL HALF A MILLION TAX RETURNS CAN'T BE WRONG! 
(OR THEY HAD BETTER NOT BE) 

INCOME TAX SYSTEM 
FOR TRS 80* MODEL I OR II 

Our system, which pr..,..ct 500,000 1979 retuma, features the following: 

1. Full interactive user control, In tax-form language only, line-by-line. 

2. Screen display of full 1040 and all schedules, prior to printout. 

3. Change of a single amount item automatically changes and re-computes entire 
return. 

4. All printout formats IRS and state approved. 

5. Stores Preparer's Identification for automatic printing at bottom of page 2. 

6. Built-in Validation Check tests entire system, hardware and software. 

7. Special Printer Adjustment routines, Line Length, etc. 

8. Selection of closed or open output formats-for standard Form 1040 or open 
name-box types. 

9. Software control of text position on page. Makes forms-alignment simple. Permits 
use with non-adjustable printers. 

10. Fills in pre-printed Forms or you can use overlays. Your choice. 

11. Automatically computes: Tax - SOl Overpayment - Wages Total from W-2's -
Earned Income Credit - Income Averaging - Maximum/Minimum Tax - Least 
Tax Method - All Percentage of Income Limitations - All Fixed Limitations - many, 
many more. 

12. Full support through the tax season - no charge. 

13. Inexpensive yearly updates in accordance with tax-law changes. 

14. Modular construction - lets you order only the type and size system you need. 

PRICING STARTS AT $189.95 (1040 & SCHEDULE A) 
25-PAGE DESCRIPTIVE MANUAL $7.50 (Refunded on Order) 
MINIMUM SYSTEM REQUIRED: MODEL I, 32K, 1 DISK DRIVE 

'TRS-80 IS A TRADEMARK OF TANDY CORP. 

CONTRACT SERVICES ASSOCIATES .,,o 
706 SOUTH EUCLID ANAHEIM, CA 92802 

TELEPHONE (714) 635·4055 
* * * 20 YEARS OF SERVICE* * * 
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come to mind after using thla 
program fOf' a little while. The 
variables are displayed In the 
Of'der they were used. Scalars 
come befOf'e arrays, but that's 
built Into the program. 

MEMOAY SIZE? 32!100 lc8n1age 
retutn) 
RAOIO SHACK LEVEl II BASIC 
READY 
:>6YSTEM lc8n1age -~ 

II might be wise to sort the 
variables, so that when wortllng 
with a large program It Ia easier 
to check a new variable name. A 
second but more difficult en
hancement might add a cross· 
reference generator. This would 
display not only the variables, 
but also the line numbers In 
wtllch each Is used. • 

'?OISP tcanieQe tetum) 
The ....... will fluh twtelly. 
·?~Nium) 

Th18 return• to BASIC. 
?SH ERROR 

READY 
>_ 

Table 3. Loading and Ua· 
ing DISP 

"I" I"" "111 
11111 
IIUI 
IIlli 
11141 
11151 
lllU 
11111 
IIlii 

1TIIIS PIIOCIUUI PltOVID!S AN EASY WAY TO 08TAIII 
lA LIST OF CURRENTLY ACTIVE VARIABLES Ill A 
I LEVEL II BASIC PROCRAII. 

' 1CAL!.IIIG IIETMOD : POKE16527,126:POU16526,2U:PRI!rf USR(I) 

' 1Ttll POLLOMIIIG ORO AND DEI'W TAitE CARE OP Ttl£ PO.I 
1TIIAT WOULD OltDliiAIULY HAVE TO 81 DalE TO TEW. 
1BASIC lfiiiRE TilE USR ROUTINE IS , 

OliO 16526 
DEPW )2511 

llltl ' 
11211 1 Ct.II:AR 
11211 

SCREEN 
OliO 
LD 
LD 
LD 
LD 
LD 
LDIII 

)2511 
Ht.,ICRI!EN 
DI,ICIU:IN+ 1 
IIC,llll 

11221 
112ll 
112U 
11251 
112U 
11271 
11211 
112tl 
IIlii 
Hlll 
11321 
IIlli 
II HI 
Ill 51 
lllU 
lll71 
IIlii 
lllU 
11411 
11411 
IIUI 
lUll 
IIUI 
11451 
114U 
H471 ..... 
IIUI 
11511 
11511 
IIUI 
IISll 
11541 
11551 
•15u 
11571 
liS II 

A, I I 

(HL) ,A 

!DISPLAY SCALAIIS 
I 
1TBEU: AU 2 O!IIEIIAL TYPES OP VAlUABLES IN LEVEL II 
JlaASIC: SCAI.AIIS A11D -YS. POllrfERS TO !11£ AREAS 
1IUISIC USES TO S'I'Oill VUIABLES ME TO H POUIID Ill 
10IIfl OP ftl RESERVED MEAl OP Mil. SPECIFICALLY , 
1'1111 COIITDITS Or fti:IE l.OCATIOIII Aal Ttl£ POINTt:Ric 
1lUJl - > STAIIT or SCALAII MEA 
116U5 -> STAIIT OF AaiiAY MEA (END or SCA!.US) 
rlU37 - > STAaT OP PR£1 IIEIIORY (END or AltiiAYS) 
I 
I Till POIUIAT or THE SCALAR MEA IS AI POL !.OMS c 
I IYTE COIITENTI 
1 I SCALAR TYPE • 2•llrf!O!JI, l•STaJIIC 
I 

' 1 
I 2 
' 3 14-5 ••-u 
I 

4•SIICLt:,I•DOUILI 
2110 C1lAII or IIAIIE 
1ft C1lAII or IIAM 
IP STai.:, LDGft, lt.Sfl LSI OF YAW! 
IF snu.: - > STAIIT or STai.:, a.s1 ~mu vAUJs 
VALUE 

I POll *litE INFORMATION 811 PACES 1/1 AND 1/t or TilE 
rt.IVJ!L II BASIC UP. IIAN. 

LD HL, (lUll I r-> SCALU ARIA 
LD DE,SCREEN r-> TOP or ICRID 

rftll COOE TAIIQ CARl or ftl! CAlli 1111111 TIIEH All! 
I *l SCALAR 5 N:"l I VE I II TilE BAS I C PIIOGIIAII 

PUSH DE 
PIISB BL 
LD DE, UUl5 I 
SIIC ML,DI ::mr JP I,ARIIAYS 
POP HL 

IIUI 
IIUI 
lltll 
IH41 
IN 51 
HUI 
IM71 
IN II 
INN 
111U 
11711 
11721 
111ll 
11?41 
lt?SI 
II?U 
11771 
11111 
111tl 
IIIII 

'"'' 11121 
IIIli 
IIIU 
11851 
IIIU 
11171 
IIIII ..... 
lUll 

POP DE 
I POLLONIIIC CODE CIT& THI SCALAR IIAIIfl 
1A CALL TO 'STIICH•' PUTS IN A $ IF NICI!IIUY 

' rHL -> VUIOUS Pt.AC~ Ill Til! SCALAR ARIA 
1DE -> CURRD'T SPOT 011 TilE SCUD IIIIIU lfi'LL 
1 H Pllftl.: SORn!II.:. 

' 1**lTI* STRI.CI •ICI lAVE *IT BIEN C1VD A VAUJJ; 
I WlW. **IT APP!Aa • 011 Till L 1ft, 
SHOWSC CALL SHOWIT 

PUSH DE 
LD D,l 
LD I, (HL) 
ADO HL,OE 
IIIC HL 
IIIC HL 
IIIC HL 
PUSH BL 
LD DE, UUl5 I 
IIC HL,DI 
Jll l,AaiiAYS 
POP HL 
POP DE 
Jll SIIOIIIC 

I PO!.LOMIIIC COOl DISPLAYS tilE ARIIAY IIAIIU, 
r TIIE AaRAY MIA HAS THE POLLOMliiC POIUIATa 
18YTE COIITI:Inl 
11-2 SAllE AS FOR SCALARS 
l l-4 1111 or ARRAY 
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lUll 
IIUI 
lUll 
IUU 
IIUI 
IUU 
IU71 
lUll 
I Uti 
11111 

' 5 ,,_, 
' MIIAYS 

IIUIGI:R or DIIIDSlONS 
VALUt:S 

1.0 
LD 
SIC 
JP 
POP 
POP 

01, 116637) 
MI. , (166)5) 
B!.,DE 
l,oal£ 
HL 
Dt 

11111> or -YI POINTER 
r8TAR'I' or ARRAYS POIIrfU 
1 COli PM! WJft CIJIIIII!IIT WC 
I IF *l -YI QUIT 
IILSI CL&AII UP ftAC& 

11111 ,_,.. 
CALL 
CAL!. 

LINES 
S-IT 

111ll 
111)1 
11141 
11151 
lliU 
11171 
11111 
11IU 
11111 
11111 
11121 
lllll 
11141 
11151 
11161 
11171 

PUIB 
IIIC 
INC 
IIIC 
LD 
IIIC 
LD 
IIIC 
ADO 
PIISI 
LD 
SIIC 
JP 
POP 
POP 
JP 

Dl 
HL 
HL 
HL 
1!, (HI.) 
HL 
D, (HI.) 
HL 
Mt.,DE 
HI. 
DI,UU371 
Ht.,OJ! 
l,oall! 
HI. 
DE 
IIIOWAR. 

11111 JAIID 
111tl oall 
11211 

IIOIIW£ 
POP 
POP 
CAW. 
LD 
UT 

C!.EAII UP NIO RE1Vall TO IAIIC 
IL 
01 

11211 
11221 
112ll 
11241 
11251 
11261 
11211 
11211 
I Uti 
lUll 
11311 
lllll 
11331 
lllU 
IU51 
lllU 
lUll 
lUll 
IUU 
11411 

LI•s 1P0llrf TO -liT !.IIIE 
(lUU) ,DE JNIO rii R.I. ~ 

SCIIID IOU )CIII 
l"nlll COO! CUCII ftl TYPE FIELD N10 Ir I! IS 
I A l Ill -- Til AT Till VARI AR.E 11 A STaiiiC. Ill 
1TRAT CA&E WI JUIItT II S 10 Tftl UI!R lflW. 1-
rTOo. 

' rRICifti:R I II USED AI A FLAG TO 'I'lL!. IP WE 11AD 
ITO IIICIIEIIt:JIT '1111 01 PAU TO ACCOIIOOAft A 2 CIIARAC'rU 
1 VAR I Alii.! IIAIIE • 
I 
rAT Till& 'riiiC IlL POlii'H TO B'YTI: 11110 or ftl CIJIIIIIIIT 
1VUIIIBLE IITOU.OE MIA. 
&TRCRI LD 1,1 

CP • I 

JP I,DOIIT 
LD 1,255 
IIIC Dl 

lUll oal'r 
11421 

LD 11 1 (BL) 
CP ) 

11UI JP III,IIJPJT 
I lUI LO A, 'S' 
I lUI LD (DI) ,A 
IUU IUPIT 
11471 

LD A,l 
CP I 

lUll 
lUll 
11511 
11511 
115 21 
lUll 
115U 
11551 
IUU 
11511 
lUll 
I Uti 
11611 
11611 
11621 
lUll 
IUU 
11651 
IUU 
lUll 
lUll 
I lUI 
11711 

11ft l 
D!C DE 
11ft 

Jftl POLLOMI.: COOl IIOVU Till SCUD POiftD TO A 
rlllll Lilli TO IIPIIIATI Till SCALARI p- ftl AR.IIAYI 
rVliUALLY . IT II ALIIO CA!.t.lD JUIT IIPOU Rl'l'IIUINO 
ITO BASIC TO SET nil BASIC CIJIIIOII TO IUITAIILl 
1 LOCATJOII. 
I 
1AT TillS TIM UClftER DE POIII'H TO IIIIAT 110111.11 
1111 'nil RJI'r IC- LOCATIOII TO Pin' A VAaiAal.E -
I Ill. &IIICZ '1111 SCUD Ll•s AaE 011 U 1YT1 aoo-I£1 
rTIIJ: IIIJTI POICI ~ IILOII _.. •ICSL1' . 
LI... LD A,l 

CP 418 
JP 11,0041 
CP IIH 
JP "'DOll 
CP ICIH 
JP II , DOCI 
LD 1,1 
IIC D 

11711 0041 
lllll 

11ft 
LD 
11ft 
LD 

1,411 

117)1 DOll 
11741 RET 

LD 
RBT 

I,ICIB 

I POLLOMIRO CODE HAIID!.Ei THE DISPLAY OP V.UIA8Lt 
IIIAIIU FOR IIO!H SCALAIII AND ARIIAYI. 

11751 DOCI 
11761 
11771 
11111 
111H 
11111 
11111 
fllll 
11UI 
11141 
11151 
lliU 
11171 
11111 
11UI 
lltll 
11111 
11121 

I lOTH TYPES or VIla I Aal.D RAY!: Till lAIII POMAT I II 
1TIIE FIRST TIIRU IYTD z TYR, CRUZ, CIU1 , 
1 1101'1 TIIAT I r A VAR I 1\BLJ: liAS C11L Y A I I *OLI 
ICIIARACTER IIAM CRU2 carTAIIIS A *ICRO* *IT A 
l-IT IK 11. 

IIIC II. 
LD A,(l!. ) 
1.11 (DE) ,A 
IIIC Dl 
D!C HI. 
LD A, (HL) 
CP I 
JR 111,o• 
LD A, • • 

lUll 011 
11UI 

LD (01) ,A 
D!C HL 

11151 

'"" llt71 
lUll 
llttl 
12111 
12111 
lll21 
12111 

CALL lftCRI 
I POI!rf DE TO IIEliT ICIIID LOCA'riOII. I WAITI AN UTIIA 
1 IYTE TO ""II THE Liua COIIfl OUT lVIII ALL Till TIM, 
1 I.E. ALNAYS 16 VARICILEI KR 1.1111 , 

INC DE 
INC DE 
INC DE 
Rft 
DID 

Progrt1m Listing 



INSIDE LEVEL II 
The Progl'8mmera Guide to the TR5-80 ROMS 

INSIDE LEVEL I is a comprehensive reference guide to the level 
II ROMs which aNows the machine language or Basic programmer 
to easily utilize the sophisticated routines they contain. Concisely 
explains set-ups, cal~ng sequences, and variable passage for 
number conversion, arithmetic operations, and mathematical func
tions, as well as keyboard. tape, and video routines. Part II pre
sents an entirely new composite program structure which loads 
under the SYSTEM command and executes in both Basic and 
machine code with the speed and efficiency of a compiler. In 
addition, the 18 chapters include a large body of other Information 
useful to the programmer including tape formats, RAM uaeage, 
relocation of Basic programs, USA call expansion, creating SYs
TEM tapes of your own programs. interfacing of Basic variables 
directly with machine code, a method of greatly increasing the 
speed at which data elements are stored on tape, and special 
precautions for disk systems. INSIDE LEVEL II is a clearly or
ganized reference manual. h is fully typeset and packed with 
nothing but useful information. It does not contain questions and 
answers. ROM dumps, or cartoons. INSIDE LEVEL 1 •.... 15.15 

TELECOMMUNICAnONS PROGRAM 
This program allows reliable high speed file transfers between two 
disk-based computers over modems or direct wire. h is menu 
driven and extremely simple to use. Functions include real-time 
terminal mode, save RAM buffer on disk, transmit disk file, receive 
binary files, examine and modify UART parameters, program 8 
custom log-on messages, automatic 16-bi1 checksum verification 
of accurate transmission and reception, and many more user 
conveniences. Supports line printers and lowercase charecters. 
'Mth this program you will no longer need to convert machine 
language programs to ASCII for transmission, and you will know 
immediately if the transmission was accurate. TELCOM •••. .$21.H 

PROGRAM INDEX FOR DISK BASIC 
Assemble an alphabetized index of your entire program Nbrary 
from disk directories. Program names and free space are read 
automatically (need not be typed in) and may be alphabetized with 
a fast SheiVMetzner sort by disk or program. The list may also be 
searched for any disk, program. or extension; disks or programs 
added or deleted; and the whole Nst or any part sent to the printer. 
Finally, the list itself may be stored on disk for future access and 
update. "The best thing since sliced breed'" (January issue of ·eo 
Microcomputing). One drive and 32K required. INDEX ..•• .$1i.H 

SINGLE STEP THROUGH RAM OR ROM 
STEP80 allows you to step through any Basic or machine lan
guage program one instruction at a time, and see the address, 
hexadecimal value, Zilog mnemonic. register <X!"'tents, and step 
count for each instruction. The top 14 Nnes of the video screen are 
left unahered so that the '"target program'" may perlorm its display 
functions unobstructed. STEP80 will follow Pr"ogram ftow right Into 
the ROMs, and Is an invaluable aid in learning how the ROM 
routines function. Commands Include step (traca) , disassemble, 
run in step mode at variable step rate, display or alter memory or 
CPU registers, jump to memory location. execute a CALL, set 
breakpoints in RAM or ROM, and relocate to any page in RAM. The 
display may also be routed to your line printer through the device 
control block so custom print drivers are automatically supported. 
STEPI0 •••• .$18.15 

The SK-2 is the most versatile clock modification available for the 
TRs-80. Speeds may be switched between normal. an increase of 
50%. or a 50% reduction; selectable at any time without interrupt
ing execution or crashing the program. Instructions are also given 
for a 100% increaseto3.54 MHz. though the TRS-80 is not reliable 
at this speed. The SK-2 may be configured by the user to change 
speed with a toggle switch or on software command. h will au
tomatically return to normal speed any time a disk is active. re
Quires no change to the operating system. and has provisions for 
adding an LED to Indicate when the computer is not at normal 
speed. It mounts inside the keyboard unit with only 4 necessary 
connections for the switch option (switch not included). and is 
easily removed if the computer ever needs service. The SK-2 
comes fully assembled with socketed IC's and illustrated instruc
tions. SK-2 .... .$24.15 

RAM SPOOLER AND PRINT FORMATTER 
This program is a full feature print formatting package featuring 
user deflneable Nne and page length (with Nne feeds inserted 
between wordS or after punctuation), screen dump, and printer 
pause control. The serial version allows baud rate selection from 
the keyboard. In addition, printing is done from a 4K expandable 
buffer area so thai the LPRINT or LLIST command returns control 
to the user while printing is being done. Ideal for Selectric or other 
stow printers. Allows printing and processing to run concurrently. 
Please specify PARALLEL or SERIAL (RS-232 interface) version. 
SPOOLEA .... .$18.H 

DUPUCATE SYSTEM TAPES WITH CLONE 
Make duplicate copies of ANY tape written for Level II. They may 
be SYSTEM tapes (continuous or not) or data lists. The file name, 
load address. entry point, and every byte (in ASCII format) are 
displayed on the video screen. CLONE ..... $18.H 

MACHINE CODE FAST FOURIER TRANSFORM 
This complete package includes 3 versions of the machine lan
guage FFTASM routine assembled for 16, 32, and 48K machines. 
a short sample Basic program to access them, a 101< Basic pro
gram which indudes sophisticated interactive graphing and data 
manipulation, and a manual of instructions and examples. The 
machine language subroutines use variables defined by a support
ing Basic program to make data entry and retrieval extremely fast 
and easy for custom implementation. They perform 20 to 40 times 
faster than their Basic equivalent (256 points in 12.5 seconds). and 
require less than 1550 bytes of memory. FFTASM .•••• 4t.l5 

LYNC 
from Mldnlaht Software 

High level data communication Tor the Model II with CP/M. L YNC 
will send and receive any file with automatic error checking and 
retries. Either end may initiate file transfers, and muhiple files may 
be sent with wildcard filenames. Remote or local directories may 
be called from within the program. Allows full protocol, non
protocol, and real-time conversation modes. May be used over 
phone Nnes at 300 baud or direct to another computer at up to 9600 
baud. Also available for other CP/M computers. L YNC •••• .St5.00 
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UTILITY 

Frustrated by the limitations of INPUT command? Read this. 

Input with Insight 

Jack Decker 
1804 West 18th Street, Lot 155 
Sault Ste. Marie, Ml 49783 

Most TRS·80 users have 
been frustrated by the 

limitations of the INPUT com
mand in BASIC. 

The command won't accept 
commas In the Input string un
less quotation marks are also 
used, and it won't select an ap
propriate prompt character In 
place of the question mark. 
(How many times have you seen 
PRESS ENTER TO CONTINUE? 
In a program?) It also has dif
ficulty formatting the Input on 
the screen, since hitting the 
enter key always advances the 
cursor to the beginning of the 
next line. 

Construct a String 

The solution Is to construct a 
string using the INKEYS func
tion. The subroutine in Listing 1 
does just this. It's the shortest 
subroutine I've found that will 
overcome the limitations, and 
yet behave like an INPUT com
mand in regard to the use of the 
backspace and shifted back
space keys. 

No automatic line feed Is 
needed after the enter key Is 
pressed, but If you want one you 
can Insert a PRINT: statement 
just before the RETURN. In the 

Interest of conserving memory 
line 60010 is heavily packed. 

To use the subroutine in place 
of an INPUT statement, simply 
GOSUB 60000. On return, string 
variable B$ will contain the In
put. You use variable AS within 
the subroutine to hold Individual 
keyboard strokes as they are en
tered. No other variables are 
used in this routine. 

For those who may wish to 
customize this routine for their 
own applications, here Is a brief 
explanation of what Is happen
ing in the subroutine: 

In line 60000, 8$ is set to the 
null string (a string variable with 
no characters in it). PRINT 
CHR$(14); turns on the cursor. 

Lines 60010 and 60020 form a 
loop. When the program falls 
through from line 60010, line 
60020 catches it and sends It 
right back where it came from. 

Line 60010 first tests to see 
that a character has been Input. 
If one has (AS>'"'), It then tests 
to see If that character was the 
enter key. If so, it turns off the 
cursor (PRINT CHR$(15);) andre
turns. 

If the character was not the 
enter key, it Is tested to see that 
It Is not a control character (IF 
AS>CHR$(31) ). This Is to keep 
anyone from lousing up the 
whole screen display by acci
dentally hitting the wrong key. 

Assuming the character pass
es this test, you test the string 
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variable to make sure it would 
not contain over 255 characters 
If this character were added to it 
(LEN(B$><:255); this causes an 
LS ERROR. 

Here Is your opportunity to 
limit the length of the input. If, 
for example, you want to prevent 
any input over 40 characters 
long, change the 255 to 40. You 
could even change the 255 to a 
numeric variable, such as X, and 

60000 DS• " " : PR l NTCIIR$(14); 

then use a statement of the 
form: X= 40:GOSUB 60000. 

Varying the value of X allows 
a different maximum line length 
each time the subroutine is 
called. 

Character Input 

Going back to the character 
that was input, assume that it 
has an ASCII value greater than 
31 and will not cause 8$ to ex· 

60010 A$•1NKEY $:I f'IIS >" " I ffiS • CilR$ (13)TIIEIIPR INTCIIRS( 15) ;: 
RETURNELSE I FAS>CIIR$ ( 31) AND LEN ( B$) <255THENPRI NT II$ ;: BS•DS 
+ASELSE I f'BS > "" I f' IIS~CHR S ( 8) THENPRI NT liS;: BS•LEF'TS ( BS , LEN ( 
B$) - 1) ELSE!f'A$ •CHRS ( 24 )THENPR1NTSTR!NGS(L~I(B$) ,8 ) ;: BS• 

60020 GOT060 010 

Program Listing 1. 

60808 BS•"":Z• O 
69810 Z•NOTZ:PR INTCHR$ (15+Z) ; :FORX•1T012: A$• INKEY$ :If' AS 
>" "lf'AS•CilR $ ( 13 ) THENPRINTCHR$ ( 15) ; : RETURNELSE I f'AS >CHR S ( 
31 )ANDLEN(B $) <25 5THENPRI NTAS;:BS• BS+ASELSEIF'B$>"" If'A$•C 
IIR$ ( 8 ) THEN PRINTA$; : BS•LEf'T$ ( B$, LEN ( 8$ ) - 1 ) ELSE! f'AS=CIIR $ ( 
24 )THENPRI NTSTRINGS(LEN (8$ ) , 8 ): :BS• " " 
608 2B NEXT:GOT060 010 

Program Listing 2. 

5 CLEAR509 
19 PRINT"NAME: "TA8(1 2) ; :Y•32:GOSU869988 : PRINT:NS• B$ 
28 PRINT"ADDRESS:"TA8( 12 ) ;:Y• 32 : GOSUB68188 : PRI NT :MS•BS 
30 PRINT"CITY:"TI\8(12) ;:Y• 22 : GOSUB68088: C$•8$ 
41 PRI NTTA8(37 ) "STATE : "1: Y•2: GOSUB68888: S$• 8S 
58 PRINTTAB(49)"ZIP: " ;: Y• 5 
60 GOSUB68888:I PLEN( 8$ )< 5THENPRINTSTRING$( LEN (B$ ) ,8) ;:G 
01'068 
78 PRI NT:Z $•8$ 
188 PRINT:PRINTN$ : PRINTMS :PRI NTCS ", "SS" " ZS: PRI NT :GOT 
018 

Program Listing 3. 



turns it off . 

Using the Subroutine 

ceed maximum length if added 
to it. The character is then add· 
ed to B$ and printed on the 
screen. 

Suppose it fails these tests? 
You still want to check for a 
valid backspace or shifted back· 
space code. But first you must 
test string variable B$ to make 
sure that It has one or more 
characters In it. 

If B$ does indeed contain one 
or more characters, the routine 
tests to see if AS is a backspace: 
(IF AS= CHA$(8) ). If so, it prints 
It on the screen and deletes 
one character from BS: (BS = 
LEFTS(BS,LEN(BS)-1 . 

many backspace characters are 
printed as there are characters 
In BS, and BS is set to the null 
string. Should the input charac· 
ter fail all tests, it is ignored. 

If you prefer a blinking cursor, 
you can have that and still have 
only three lines in your subrou· 
tine. Listing 2 shows how. Line 
60010 Is very packed, but you 
save much space. 

Variables X and Z are used In 
this subroutine, along with AS 
and BS. X controls the rate of 
blink. Z will always equal either 
zero or - 1, since NOT 0 = -1 
and NOT - 1 = 0. This means 
that CHR$(15 + Z) is always 
either CHR$(14), which turns on 
the cursor, or CHA$(15), which 

Listing 3 shows one way to 
use this subroutine. Try typing 
this along with the subroutine of 
your choice. Experiment with it 
awhile, and then try replacing 
the 255 In line 60010 with vari· 
able Y. Note that you cannot 
enter more characters than the 
proper amount. 

course, you would want a more 
sophisticated error-checking 
routine in any serious program, 
but this demonstration program 
does show the capabilities of 
this subroutine. 

One thing must be said about 
th is subrout ine-it violates all 
ru les of sty lish BASIC. If you like 
nice neat l istings, then this 
subroutine is not for you. 

For this I make no apologies, 
since I don't know of any way to 
make this routine list neatly 
without using a lot more mem· 
ory. Part of its virtue Is that It's 
short, making heavy use of the 
IF ... THEN .. . ELSE syntax, 
and any attempt to make it more 
stylish destroys that virtue.• 

If AS is a shifted backspace: 
(IF AS= CHR$(24) ), then as 
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Entries for city, state and zip 
code are all on the same line of 
the video display. One type of er
ror handling is shown in line 60; 
if the zip code entered is less 
than five characters, the pro
gram deletes the errant entry 
and forces you to reenter. Of 
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GENERAL 

All you need to read/write on 
both sides of a minifloppy is a paper punch and guts. 

Punch Out Your Disks 
Richard Taylor 
100 Manhattan Ave. 1809 
Union City, NJ 07087 

For the price of a standard 
paper punch you can dou

ble your present disk storage. 
Just follow the simple steps de
tailed In this article and you can 
be reading and writing on both 
sides of your disks. I have 
punched-out over 100 disks and 
only two of them have had de
fective second sides. 

To get started you will need a 
pencil , a paper punch that 
catches Its own punches, a trac
Ing of a disk and a smooth piece 
of paper. The tracing of the disk 
(which we shall call the 
'temple!') can be made by Xerox
log a disk, cutting apart an un
usable disk, or by making a trac
Ing. 

Try to use a stiff piece of 

paper or glue the copy to a piece 
of cardboard. Cut out the center 
hole, the oblong area below It, 
the write protect notch on the 
upper right edge and the small 
hole near the center hole. The 
smooth piece of paper can be 
the backing from a peel-away 
label or something similar. The 
templet shown In the photo
graphs was made from a Xerox. 
It happens to have two holes 
punched. This Is just a conve
nience and is not needed to do 
the job. 

The Second Hole 

The only thing that prevents a 
Radio Shack disk drive from 
writing to the second side of 
your disks Is that It needs a sec
ond small hole near the center 
so that it can find the sectors 
correctly. If you rotate your disk 
In Its sleeve and watch the small 
hole, you will see an even smal
ler hole right In the disk. Soft 

Photo 1. 
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sectored disks have only one of 
these and the disk drive uses a 
light to "see" when this tiny hole 
passes by. 

Our job Is to punch a second 
hole In the sleeve so that when 
the disk Is flipped over it will 
have a hole that allows the drive 
to see the tiny hole in the disk. 
The placement of the second 
hole does not have to be perfect. 
As long as the tiny hole can be 
seen through the new holes In 
the sleeve, everything will run 
correctly. 

STEP 1: With the label of the 
disk In the upper left hand cor
ner, place the temple! on the 
disk so that the small hole Is 
positioned by the lower left side 
of the center hole. Line up all ref
erence points. Using a pencil, 
trace the new small hole on the 
disk. Also trace the notch on the 
upper left edge (Photo 2). 

STEP 2: Take the strip of 
smooth paper and Insert it be-

tween the sleeve and the disk 
(Photo 3). 

STEP 3: Using your thumb, 
make room for the punch by lift
ing the sleeve near the center 
hole (Photo 4). 

STEP 4: Insert the punch and 
line it up with the traced hole. 
Punch the hole (Photo 5). 

STEP 5: Insert your finger 
where the punch was and check 
to see If the linear has been 
completely removed. In most 
cases It will not be. With your 
finger, push it up through the 
hole and tear it off (Photo 6). 

STEP 6: Repeat steps 1 
through 5 on the second side of 
the disk. 

STEP 7: Punch the new notch 
near the bottom of the label. 
(Photo 7). 

That's all there is to it. Photo 8 
shows you what your new d isk 
should look like. Labels can be 
placed in the upper left corner 
with no problems. Any problems 

Photo 2. 



SNAPP, INC. 
Number I 

MODEL II EXTENDED BASIC 
A family of enn.tlcem«~tl to the Model II 
BASIC Interpreter. Part of the package 
originated with the belt of APPARAT, INC.'I 
thoughts In implementing NEWDOS BASIC. 
The lyltem il written entirety In machine 
language for SUPER FAST execution. The 
extenalona ara fully integrated Into Model II 
BASIC, and require NO uMr memory, and NO 
uHf dllk apace. The package Ia made up of the 
following live modulll, each of which may be 
purchued ~~parately: 

XBASiC - Six alngle keyatrolte commands to 
lilt the titwt, lut. previous. next, or current 
program line, or to edit the current lir)l. Ten 
lingle character abbl'evlatlona tor frequently 
uled commands: AUTO, CLS. DeLETE. EDIT, 
KILL, LIST, MERGE, NEW, LLIST, and 
SYSTEM. $25 

XREF - A po-'ul cross-reference facil ity 
with output to diaplay and/or printer. Trace a 
varlabte through the code. Determine Ulily if 
a variable II In UN. $40 

XDUMP - Pwmill the programmer to dilplay 
and/or print the value of any or all program 
varlablel. ldentlflel the variable type tor all 
variablel. Each element of any array is listed 
separately. $40. 

XRENUM - An enhanced program line 
renumbering facility which allows specifica
tion otan upper limit of the block of l ines to be 
renumbered, supports reloc.tlon of renum
bered blocl<a of code, and aupporta duplication 
of bloch of code. $40 

XFIND - Permita quick and HIY loc.tlon of 
apeclfled atrings or keyword• within the 
program text $30 

SAVE - on the purchue of the entire package. 

SKAUNCH 
$140 

A SUPeR FAST TRSOOS UTILITY. COm
pr- your BASIC programa to an ablolute 
minimum. Typically IIYM »~.,ace, even 
for programa without REM atatementa! Also 
r..una In 7-1~ Improvement In execution 
apeed. $35 

V!ABA nM DISKETTES 
«443 (MD525-01) - Suitable for Model 1. or 
Model Ill, Including doubla density drives. 
Qu8Mity ~ 0u81'1tlty ~ 
(ltos•l PwBoa (8oa11) Pwh• 
1 $27.00 8 S25. 75 
2 2e. 75 7 25.50 
3 2&50 8 25.25 
4 2&25 9 25.00 
5 2&00 tO 24.50 

20• 24.00 

144116 (F034-IIOOO) - This is the preferred 
dilllette for the Modell I. Double density certified. 
Qu81'1tftr Price 0u81'1tlty Price 
(8oa11) Pw Boa (loa•) Pw loa 
1 $37.50 8 $36.25 
2 37.25 7 36.00 
3 37.00 8 35.75 
4 3$.75 II 35.50 
5 38.50 tO 35.00 

20• 34.50 

13718 (F034-1000)- Thiulngledenslty disk
ette wi ll work on the Model II, but 11 NOT 
RECOMMENDED lor critical apptlcatlona. 
~ ,... Qu8Mity ~ 
.... 11) Pwlos (Boa•) PwBo• 
1 121.00 8 $27.75 
2 28.75 7 27.50 
3 28.50 8 27.25 
4 28.25 II 27.00 
5 211.00 t 0 211.50 

20• 28.00 
Wa can supply any VERBATIM items at 
almllar 11vlnga. Call or write with your re
quirements. 
M .......... ~on -DIAOfders, ,.._. 
.... of 81ze of OIW. 11111 dlarge wiiMd IF 
..,.... .. ~oniN..-OIW. 

in software for the Model II 
FRIEND 
FOUR NIW TRSOOI C:OIIMANDII 
SHOW - A much better multi-dilk d irectory 
display. Let's you - only thOle files you 
want. and Includes date ollut update. 
MOVE - A much better file copying com· 
mane!. COpy/Move whole groups of files, 
renaming them et the same lime, II desired, 
with just 1 commend! 
ERASE - Better than KILL. better than 

PURGE. 
PAINT - Print BASIC progrems from dilk. 
whether lived In ASCII or comprelled. 
All 4 DOS commands ellow fat processing of 
one. or complete groups of Iiiii. based on 
generic naming and wild card specifications. 
Enhanced functions too numerous to fully 
describe here. 
EXAMPLES: 
SHOW PAY'/BAS:• 

Directory displey of ell '/BAS" Illes on all 
diakelles which begin with 'PAY.' 
MOVE PAY"IBAS:t TO =/OLD:3 

Save current versions of payroll progrems 
to drive 3. chang ing extension to '/OLD · 
MOVE OLD"/" TO NEW=/=:1 

Copy all f iles on drive 0 which begin w ith 
'OLD,' regardless of extension, to drive t , 
changong the llrst 3 letters of the filename lo 
'NEW,' but retaining the same file extension . 
Save time! 
Raduce frustration! 
Eliminate ERROR 33! $75 

SPOOLER- MO<Mt I and Model II 
Our workhorae! This package, evallable lor 
Modal I, In the TRSDOSINEWDOS or NEW
DOS 80 veralons. or tor the Model II, greatly 
enhances system performance when running 
typical business applications. Many applica· 
lions have been benchmarked to run nearly 
TWICE AS FAST with the SPOOLER installed 
Installs In minutes. and no changes are 
required to your programs. Preferred Model II 
versions require NO user memory. Optional 
features for the Model II version only : 
Serial printer support, and DISK SPOOLING 
support .. The DISK SPOOLING support is 
particularly recommended lor word proces-
sing applications. $100 

SERIAL PAINTER OPTION $50 
DISK SPOOLING OPTION $50 

ITO II 
A helping hand when converting BASIC 
programs from the Model 1 to the Model 11. 
Automatically adjusts PRINT @, and PRINT 
USING to compen11te for differences in the 
language. Advises you where adjustments are 
necaasary for PEEK. POKE. etc. $25 

BUGZAP 
A powerful utility oriented toward the machine 
language programmer. Display/Modify/Print! 
Memory/DIIk aactors. Use this to help you 
learn more about the Internals of the Model II. 

$50 

CALL TOLL FREE NOW 
1 - 800 - 543-4628 

Ohio residents call collect 
(513) 891-4496 

Snapp, Inc ..... w 
8160 Corporate Park Dr. 
Cincinnati, Ohio 45242 

MMt producta wHI aoon be avehble for 
the Modell. CALL FOR DETAILS! 

:IC • 

HOSTII I TEAMII 
Allows ·remote control' of a Model II from 
another Model 11. or any ASCII terminal. II 
term inal is a Model 11 . accurate screen 
positioning (PAINT @) is fully supported! 
Requirll NO user memoryl This system 11 
designed to provide software support to our 
customer locations without ever leaving the 
offica. S50 

MASTER I SLAVE 
This software package wu designed to 
support the transferring of files from one 
Model II to another. vta direct connection or 
modem/phone line connection. ALL kinds of 
!olea, and baud rates up to 11800 are fully 
supported. Transfer f iles in ellhef direction. 
even with the SLAVE Model II UNATTENDED! 

$150 

ECHO 
Causes all information going to the video 
d ispley to also be routed to the printer. Instant 
hard copy. Can be turned on and off at will 
from withon your program. Requorea NO user 
memory $35 

ROUTE 
Causes LPRINT data 10 be sent to the vodeo 
screen! A great help tn writing and debugging 
programs when no printer Is available, you 
have a slow printer. or you are just in a hurry. 
Can be turned on and off from within your 
BASIC program. Requires NO usef memory 

SCREEN 
$25 

Supports the copyong of the lull vodeo screen 
to the pronter. Can be onvoked by the operator 
woth a keystroke. or from your program with a 
USA call. Requires NO user memory S25 

SAVE 
Ratrieve the resident BASIC program follow· 
ong an accidental re-boot. an accidental 
SYSTEM. or a system crash. DON'T BE 
WITHOUT THIS ONE, YOU NEVER KNOW 
WHEN YOU WILL NEED IT• $35 

SBASIC - MO<Mt I •nd Model II 
Program in a high-level, full structured BASIC! 
The BEST of the BASIC pre-proceuors. 
PERFORM named subroutines. CONDITION
AL case structurea. WHILE loopa. UNTIL 
loops. And much more. Forget about line 
numbers Model II version is compiled, and 
SUPER FAST. From LAtimateComputerS)'I1ems. 

MOdel I $50 
Modelll $75 

DOSFIX 
A collection of patches to TRSDOS and 
BASIC to enhance theor usability and funct ion 
Includes our well-known BREAK7E patches to 
keep the break key from being used acciden· 
tally FREE WITH ANY MODEL II SOFT· 
WARE PURCHASE. 

TEAMS OF SALE: 
Credit card customers . add 3~. C O .D 
customers add $4 Ohoo resodents add ~'h~ 
sales tax Shopments normally made the same 
day we receive your order 

OUR GUARANTEE: 
If your d iskette arrives damaged, we will 
replace It without charge. If you ever accident· 
ally damage il. we w ill replace ot for • $10 
handling charge For a period of one year. we 
woll provk:fe you woth any enhancements or 
updates lor a $10 handling charge. For a 
period of one year. II errors a.re discovered In 
the programs. they woll be corrected without 
charge. In the event we cannot correct an 
error. you may return the program material lor 
a refund . 

THE FINE PRINT 
TRS-80 os a trademark of the Raeloo Shack 
Cl ivisoon of Tandy Corporatoon 
NEWDOS and NEWOOS/ 80 are trademarks ot 
Apparat. Inc 
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with the new side will show up 
immediately just as they wovld 
with a new disk. There is no need 
to treat this new style any differ-

ently. All of my disks are double
sided and while I was unsure at 
first, I now have no fear of using 
the second side for the most im-

Photo 3. 

Photo 4. 

Photo 5. 
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portant programs and data. In 
the early days there were prot> 
lems involving bulk erasing. 
Now we have 2.2, 2.3, 3.0 and 

NEW DOS. All of these operating 
systems will backup over a disk 
that contains data without re
quiring bulk erasing. • 

Photo 6. 

Photo 7. 

Photo 8. 
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INTERFACE 

All relationships have their 
ups and downs, this one is no exception. 

Interfacing the 
NEC Spinwriter 

James D. Kunzman 
22218 Pennsylvania Avenue 
Homestead AFB, FL 33039 

H ave you ever purchased a 
major peripheral for your 

TR5-80 microcomputer only to 
find that no interface informa· 
tion was provided? 

This happened to me when I 
purchased my NEC Spinwriter. 

After a fruitless call to the dis· 
tributor, I was referred to an 
NEC Field Engineer who provid
ed wiring instructions for run
ning at 300 baud. He also sug
gested that I buy a $3.00 Product 
Description Manual explaining 
the wiring requirements. This 
manual clearly states the inter
face requirements for the RS-
232-C port. If I had received it 
with the printer, I could have 
saved hours of grief. 

While trying to connect this 
printer, I have discovered a sim
ple technique to operate it at 
1200 baud. 

Hardware Problems 

Using the NEC field engi
neer's Instructions and the soft-

ware driver published in Radio 
Shack's R5-232-C manual, the 
printer soon came to life-at 
least for a while. 

I wired the Spinwriter accord
ing to the diagram in Fig. 1, 
minus the connection from pin 6 

solve the problem. 
After a week, however, it 

failed again, so I returned it to 
Radio Shack. Finally, after fail
ing a third time, I took the board 
to the repair center myself to 
confront the repairman. We de-

11After failing a third time I 
took the board ... to confront 

the repairman." 

to pin 19, which is not required 
at 300 baud. 

Suddenly the printer started 
printing garbage and made spo
radic carriage movements . 
Eventually, It stopped printing 
completely. 

Convinced that the printer 
was not at fault, I sent the ex
pansion interface and R5-232-C 
to the Radio Shack repair cen
ter. The repair center merely re
sealed the RS-232-C board in the 
interface. This appeared to 

termined that the RS-232-C 
board was warping from heat, 
which caused it to fail. 

Since my board was slightly 
warped, the repair center cheer
fully replaced the defective RS-
232-C board with a new one. The 
baud rate generator runs rather 
warmly, so to keep this replace
ment board from warping I 
drilled 3/8-inch holes in the Rs-
232-C compartment door for 
ventilation. To further reduce 
heat problems I also removed 
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the power packs from the expan
sion interface, cut off their 
cases and mounted them with 
appropriate fuses and switches 
in a small aluminum mlnibox. 

Everything worked fine until 
the repair warranty period ex
pired, then the same problems 
started again. 

I was about to break the invio
late Radio Shack seal, when I 
noticed that the expansion inter
face printed circuit (PC) board 
was badly warped. This was 
pulling the center of the RS-232-
C connector down and causing 
the board to lose contact. Voila! 

I tried a little "brogan main
tenance." I pried the R5-232-C 
edge card connector with a 
screwdriver to get it seated 
against the board. This seemed 
to do the trick, and although the 
problem recurs every month or 
two, it reseals easily. 

Software Problem• 

Hardware problems were not 
my only obstacles in getting the 
Spinwriter to run. I also had nu
merous software problems, es
pecially when I tried to step up 
beyond 300 baud. 

I was about to write a soft
ware driver patch for both the 



~tLast! 
Orchestra-80 

A TRS-80TM MUSIC SYNTHESIS SYSTEM 
.\ 'f, ·' '~ :, t~i· or J HOK.tU'v1A~~. 

Tums Any 16K Level II TRS-80 Into A High Quality Musical Instrument 

t!fe Sqltwar~ 
A flve part machine language program consisting of: 

1 Digital synthesizer -produces up to four simultaneous voices in a six-octave range. For 
example. you could hove a trumpet. oboe. clarinet. and organ playing in four-part 

harmony or alter any of the voices to imitate other instruments. 

2 Music language complier -a simple and easy to use language allows you to enter your 
favorite written music in any key or time signature. Ploys all note values from whole notes 

to sixty-fourth notes which may be single. double. or triple-dotted and/or played as triplets. 
Supports single and double accidentals. stacatto. pizicatto. two forms of articulation. 
repeats. second endings (with or without retard). and modulation. 

3 Full screen editor-a full function text editor with blinking cursor is provided for easy 
entering and modifying of music programs. Functions include insert/delete characters. 

insert/delete line and global character string search. and automatic error detection/display. 

4 File manager -provides the orderly storing and retrieval of named program files on tape 
or disk. 'lbu can even sequence several songs for automatic loading and playing. 

5 1nHtallzatlon-this set-up routine allows you to alter the voices. select the standard 
four-voice synthesizer or a special high resolution. three-voice version and choose the 

standard (1. 77 MHz) or the enhanced (2.66 MHz) clock rate. 

t!fe BardWCU"~ 
A single 1 W' by "r PC board plugs into the expansion connector on the TRS-80 keyboard or the 
screen printer connector on the expansion Interface. This board contains the electronics 
required to convert the computer output into a high fidelity audio signal. Just plug in the 
board and connect to the aux/tape/tuner input of any audio amplifier. No external power 
supply is required. 

lncluda: 
• Tope and dsk veBions on cassette 
• Completely assembled and tested 

PC board 
• Detailed ood complete instruction 

manual 
• Sample music progams 

Orchestra-SO 
$79.95 

PLUS $2.00 POSTAGE !H) HANDLING 
CAUFORNIA RESIDENTS ADO 6~ SALES TAX 
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Electric Pencil and the KVP soft· 
ware driver I had purchased, 
when I decided to take a look at 
the Radio Shack R5-232-C driver 
sof1ware. 

When I read the description of 
the driver routine in Radio 
Shack's manual, it mentioned 
that the software tests the 
DATA SET READY (DSR) for a 
low and loops each time If not. 
This is definitely not true, as you 
can see If you examine the list· 
lng of the driver on pages 27-28. 
The driver does test the UART 
status. It must In order to avoid 
losing characters. 

While trying to find a way to 
patch all three of my printer driv
er routines- KVP, Electric Pen
cil and Radio Shack's -I real· 
ized that I could test both the 

01 - Zil rROM 
RS· ZU· C IOAitO 

01 ·2~ f'"OM 
JrffC SPINWIIIIT(R 

NOT[ SP INWIItll[l't ft[QUUt[S &N a CTIVE 
HIGH ON PINS 5 , 6 , 6 I WH IC H I 
G£ T f'ROtil PIN 20 

Figure 1. 

UART and the printer status line 
at the same time. In other words, 
if either line is active, then the 
driver routine does not transmit. 

Af1er disassembling the driv· 
er routines for all three software 
drivers, I found that each routine 
tests the UART status In exactly 
the same way. 

Success at 1200 Baud 

At this point, I abandoned my 
attempts to patch each piece of 
software and started to concan· 
Irate on modifying my RS-232-C 
board to tie a printer status line 
with the UART status line. The 
modifications I made are shown 
in Figs. 1 and 2. 

I connected the printer status 
line (Spinwriter pin 19) to the 
DSR line (pin 6) from the RS-232· 
C board. The printer status line 
is inverted and changed from 
RS-232-C levels to TTL levels by 
U3. The Spinwriter printer Re
verse Channel line (line 19) was 
used as the printer status line. 
This line can be set to go either 
high or low when any of the fol· 
lowing occur: 

1. Buffer 7/8 Full 
2. Paper Out 

BRIZZERK-
PAcKAGE # 1 $9.9!5 

BOXING 
IT'S YOU AGAINST BRUISER IN THE FIGHT OF THE CENTURY! 

YOU C ONTROL ONE BOX ER ON THE SC REEN AND YOUR 

TRS·BO• CONTROLS BRU ISER. B UT WATCH OUT! BRUISER 

GETS BETTER AS THE FIGHT PROGRESSES A N D YOU MAY GET 

KNOCKED OUT! W ITH SOUND EFFECTS. 

RUSSIAN ROULETTE 
A N AN IMATED C ARTOON PROGRAM WITH INCREDIBLE 

GRAPHICS. YOU'L L L OVE IT! 

PLUS - A BONUS PROGRAM 

c:u:u:nn1 
PACKAGE #3 $18.9!5 

(BOTH PACKAGES # 1 AND #2) 

USE THE HANDY COUPON OR CALL (24 HOURS> 

(41 !5) !538-3784 

BRIZZERK ,...427 

P . 0. Box 373 
SAN LORENZO, CA 94!580 

• 
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3. Ribbon End 
4. Check Condition 
5. Cover Open 
6. Parity/Framing Error 
With the Reverse Channel line 

set to go high when any of the 
above occur, pin 11 of U3 can be 
tied directly to the UART status 
line (pin 22 of U6 or pin 4 of U5). 
Although a piece of wire can be 
used for this connection, I used 
a small switching diode, a 
1 N914, which cost all of 11 
cents. The anode should be con· 
nected to U3 pin 11. I used a 
small piece of wire wrap to con
nect the cathode to U5 pin 4. 

With this simple modlfica· 
lion, the printer driver routines 

OS 
f'fltOM 
[II 

ADDE D 

test data line 6 for a logic 1, and 
If either the UART is busy or the 
printer status line is high, the 
printer driver stays in a loop. Es
sentially, both lines are ORed to
gether. 

I now run my NEC Splnwrlter 
at 1200 baud. The print speed is 
more than double the 300 baud 
speed, because the internal log· 
ic of the NEC can process multi· 
pie spaces extremely fast. When 
multiple spaces are encoun
tered, the print head moves di· 
rectly to the next printable char
acter, as soon as it Is received 
from the serial line. Overall 
throughput is dramatically in· 
creased. • 

H"'--___,~oso "" 6 

OS • 232· C 

TO SPINWR ITER 
PI N 19 

Figure 2. 

PRESENTS 
PACKAGE #2 $9.9!5 

THE BATHROOM KEY 
A T OUGH BATTLE OF QUICK THINKING! YOU A N D YOUR 

OPPONENT TEST YOU R KNOWLEDG E AND INTELLIGENCE IN 

THIS G AME OF DUE LING QUESTIONS. THE GOA L7 T OGETTHE 

COVETED B ATHROOM KEY. W HY? Y OU'LL FINO OUT! T R ICKS. 

TRIVIA . GENERAL KNOWLEDGE. T .V . - J UST ABOUT EVERY 

SUB J EC T IMAGINAB L E! 

A N INTERAC TIV E QUIZ PROGRAM FOR TWO PERSONS. 

1 6K LEVEL II O R 32K DISK REQUIRED 

BRIZZERK PO Bo x 373. S4 N L ORENZO C A 9 • !5BO 

QUICK! SEND ME THE FOLLOWING 

0 PKG. # 1 AT $9.95 ($1 0 .60 FOR CA RES.) 

0 PKG. #2 AT $9.95 ($1 0.60 FOR CA RES.) 

0 PKG. #3 AT $18.95 ($20.18 FOR CARES.) 

0 ENCLOSED IS MY CHECK OR MONEY ORDER. 

0 CHARGE MY 0 VISA 0 MASTERCHARGE 

NAME----------------
ADDRESS ______________ __ 

CITY _______ STATE __ ZIP __ _ 

Card Number-----------
PLEASE INCLUDE C REDIT C ARD EXPIRATIO N DATE. 



RACET SORTS - RACET UTILITIES - RACET com pul es - RACET SORTS - RACET UTILITIES - RACET compules - RACET SORTS - RACET UTILITIES - RACET com pulos -

I ~ 

~ FROM THE LEADER IN UTILITY SOFTWARE FOR THE TRS* COMPUTERS 9 
~ ~ ;: * * NEW * * HARD/SOFT DISK SYSTEM (MOD II) $400 ~ 
~ The Hard Disk Software Implementation You Have Been Waiting Fort! MOD II TRSDOS compatible - 1 

: using Cameo controller interface to popular large hard disk fixed/removable combinations (Ampex, CDC, ~ 
~ Diablo, Pertec, Wanco, etc.). Compatible with your existing programs- change only 'filename'. All disk 8 
;: BASIC statements identical. Improved dynamic file allocation. A single file can be as large as one disk- s 
~ 20 megabytes or larger. Alternate mode allows 24-million byte record range. Directory expandable to 5 
;: handle thousands of files! Includes special XCOPY, DCS, and SZAP utilities for use with hard or soft disks. iii 
~ Parameterized FORMAT utility includes options for specifying the number of sectors/track, platters/drive, 1 

~ sectors/granule, sectors/directory, etc. ~ 
:!? * * NEW * * BASIC LINK FACILITY 'BLINK' (Mod I Min 32K 1·dlsk) $25 Mod I, $50 Mod II ~ 
~ 0 
fJ) Link from one BASIC program to another saving all variables! The new program can be smaller or larger ~ 
9 than the original program In memory. The chained program may either replace the original program, or can ~ 
: be merged by statement number. The statement number where the chained program execution is to begin 1 

1 may be specified! ~ 
~ n 

i INFINITE BASIC $49.95 (Mod I Tape or Disk) ~ 
~ Extends Level II BASIC with complete MATRIX functions and 50 more string functions. Includes RACET § 
:;; machine language sorts! Sort 1000 elements in 9 seconds!! Select only functions you want to optimize VI 

: memory usage. ~ 
~ INFINITE BUSINESS $29.95 (Requires Infinite BASIC) 9 
;: Complete printer pagination controls- auto headers, footers, page numbers. Packed decimal arithmetic - § 
~ 127 digit accuracy +, -, •, I. Binary search of sorted and unsorted arravs. Hash codes. 5 
~ m 
:;; COMPROC $19.95 (Mod I - Disk only) VI 
u I 
: Command Processor. Auto your disk to perform any sequence of instructions that you can give from the ~ 
1 keyboard. DIR, FREE, pause, wait for user input, BASIC, No. of FILES and MEM SIZE, RUN program, ~ 
~ respond to input statements, BREAK, return to DOS, etc. Includes lowercase driver software, debounce 8 
~ and screenprlnt! ~ 
~ c 

~ GSF $24.95 Mod I, $50.00 Mod II (Mod I Tape or Disk - Specify Memory Size) i 
~ Generalized Subroutine Facilities. The STANDARD against which all other sorts are compared! Machine ~ 
:: language - fast and powerful! Mult i-key multi-variable and multi-key character string. Zero and move ~ 
~ arrays. Mod II Includes USA PEEKS and POKES. Includes sample programs. ~ 

! DSM $75.00 Mod I, $150.00 Mod II. (Mod I Min 32K 2-drlve system. Mod 1164K 1-drlve) ~ 
~ Disk Sort/Merge for RANDOM files. All machine language stand-alone package for sorting speed. Establish ~ 
~ sort specification in simple BASIC command File. Execute from DOS. Only operator action to sort is to ~ 
~ change diskettes when requested! Handles multiple diskette files! Super fast sort times - improved 2 
§ disk 110 times make this the fastest Disk Sort/Merge available on Mod I or Mod II. ~ 
~ ~ 

;: UTILITY PACKAGE $150.00 (Mod 1164K) iii 
~ Important enhancements to the Mod II. The file recovery capabilities alone will pay for the package in even ~ 
~ one application! Fully documented in 124 page manual! XHIT, XGAT, XCOPY and SUPERZAP are used to ~ 
~ reconstruct or recover data from bad diskettes! XCOPY provides multi-file copies, 'wild-card' mask select, ~ 
~ absolute sector mode and other features. SUPERZAP allows examine/change any sector on diskette ~ 
~ including track-0, and absolute disk backup/copy with 110 recovery. DCS builds consolidated directories ~ 
~ from multiple diskettes Into a single display or listing sorted by disk name or file name plus more. Change 7 
~ Disk ID with DISKID. XCREATE preallocates files and sets 'LOF' to end to speed disk accesses. DEBUGII ~ 
:: adds single step, trace, subroutine calling, program looping, dynamic disassembly and more!! ~ 

J BASIC CROSS REFERENCE UTILITY $50.00 (Mod 1164K) ~ 
;:. SEEK and FIND functions for Variables, Line Numbers, Strings, Keywords. 'All ' options available for line ~ 
~ numbers and variables. Load from BASIC- Call with 'CTRL'R. Output to screen or printer! 1 
~ ~ 

~ DEVELOPMENT PACKAGE $125.00 (Mod 1164K) ~ 
~ Includes RACET machine language SUPERZAP, Apparat Disassembler, and Model II interface to the S 
:::; Microsoft 'Editor Assembler Plus' software package Including uploading services and patches for Disk 110. ;= 
§ Purchase price includes complete copy of Editor Assembler+ and documentation for Mod I. Assemble ~ 
9 directly Into memory, MACRO facility, save all or portiOns of source to disk, dynamic debug facility i 
~ (ZBUG), extended editor commands. CIIKl. "'"·. ,c. c •.• . I'IIIICIIUI_. . , Rs -ao • ..,

19
.,., .. .. .....,. •• ~ ·' ~ RACET cOMPUTEs~ ~ 

f/) Circle reader request for free 24-page catalog ,---~,,. , u,.JI,, '•""Y Co<»•l... 7111! - - O...CARIM ~ 
'm; DEALER INQUIRIES INVITED 
~ RACET SORTS - RACET UTILITIES - RACET compul es - RACET SORTS - RACET UTILITIES - RACET compules- RACET SORTS - RACET UTILITIES - RACET compules -
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RECREATION 

A pioneering simulation of the trek to Fort Stinkendosert. 

Westward Ho! 

Raymond J. Herold 
8363 Shady Grove Circle 
Manassas, VA 22110 

Westward, Ho! simulates 
the westward trek by the 

earliest, and possibly the brav
est, of the pioneers. The pro
gram does not reflect any partic
ular journey or trail, but rather a 
composite of all the varied dan
gers and situations the pioneers 
faced. 

To give the program a com
petitive flavor, up to loor pio
neers can play at one time. They 
engage In a race to see who can 
reach their destination first, 
assuming anyone survives! A. 
single player attempts to make 
the journey In the fewest num
ber of days. The joorney is not 
easy, and many decisions you 
make early on affect your suc
cess. 

When the game begins, you 
are asked to enter the number of 
players and the name of each. 

Choosing your Supplies 

Each player picks the sup
plies he wants to take on the 
journey. You lace the same di· 
lemma as the pioneers: What do 
you take Into the unknown? You 
want to be prepared for any situ
ation, yet each additional Item 
adds weight to the wagon. The 

more weight the horses must 
pull, the less distance you go 
each day. 

The longer you are in the wil
derness, the greater the odds of 
meeting a tragic end. Since you 
only have the opportunity to se
lect supplies once, choose care
fully! Keep In mind that the total 
weight you carry decreases as 
you consume food and water. 
Each player starts with a team 
of four horses. 

A.t the beginning of each play
er's turn, a map is drawn detail
Ing the area he must cover to 
reach his destination. Different 
graphlca characters are uaed to 
symbolize deserts, for .. ts and 
mountains. The remaining areas 
are prairies. Your starting point 
(In the East) and destination (In 
the West) are shown, along with 
an indicator showing your cur
rent location. 

When the map is drawn, ap
proximately 6-7 seconds elapse 
before locations are printed. The 
computer uses this time to fig
ure out where yoo are, so be pa· 
tient. 

Use the map as an aid in se
lecting the route you wish to fol
low. There are advantages and 
disadvantages to any direction 
you may choose. You use more 
water in the desert, but It Is a 
more direct route. If you go 
through the forests, food and 
water aren't as critical, but you 
must cover more ground. When 
you reach the mountains, you 
must lind a pass in order to trav-
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el across them. II you are lucky, 
yoo may stumble across a water 
hole or stream, or even a lone 
settler who may help, but don't 
count on it! And, of course, 
there Is danger everywhere. 

A. Iter you have examined your 
map, you get a status report. 
This tells you where you are, 
how far you have traveled, how 
much water and food you have 
and your condition and that of 
the horses. Your condition and 
the condition of the horses falls 
into two categories. 

First ol all, II you or the horses 
are hungry, thirsty, wounded or 
sick, this will obviously affect 
how far you can travel. Second
ly, if you are seriously sick or 
wounded, say, mauled by a bear, 
you certainly wouldn't be able to 
travel at all. In this Instance you 
may lose several days of travel 
while you recuperate. 

Scouting the Area 

You have the option of scout
ing the area and finding out 
what Is to the north, south, east 

PP . .. ... . •• .. ... . . Locallon <<print poelllon 
Sl(aj .. .. .. .. • .. .. . ,._ of MCh ..,. of8Up91y 
G(81 . . .. .. .. . . . . .. . Initially, weigh~ of MCh type of -.pply; 

Aeeumecl .. 8Witc:Ns few condition of ~ 
S(a.aj . . . .. .. . • .. . .. Weight of MCh..,. of8Up91y can1ed by Nell pl8yet' 
Tlal . . . . . . . . . . . . . . . T olal welgllt c.nled by MCh pleyer 
r.t(aj .... . .. . .. . .. .. Containa codM few locatlona; dynemlc;elty generated IOf 

MCh~tum 
X(aj .. .. ........... X COOfdiNite IOf MCh p&eyw. value 1 to 40 
Y(al ....... .. ...... Y coordinate fOf MCh ~yer: value 1 to 24 
N .. .. .. .. .. .. .. .. . Player numbenubec:ript 
E.WY.EH,WH . . .... Petcant allocation fOf food an<1 water 
WT .. . . .. . .. . .. . . . . FactOf IOf overall IOOCI an<1 water allocated 
NF(II,NWI•I.HW<•I·. Keep track ol number of Clayl without IOOCI, water 
SF(II ... . . .. .. . . . . . FactOf !Of ~yera· overall condition 
HH(aJ ... . . . .. .. . . . . FactO< fOf ~· overall condition 
ML.MP,Pl,FL.Dl .. . Special location Mlllnga: mountains, 

Prairie, fOfftt, -
O(a) . .. .. . . .. . .. . . . Number of Clays ol trave4 lime loat 
C . .. . . .. . .. .. . . .. . Mil" traveled Nell Clay 
M~aj . . . . ..• ... .. .. Total mila traveled by Nell ~Y'I' 
NH(al ............ . . Number of~ fOf MCh ~yer 
OS ................ OW.Ct lon traveled 
LS(I) .............. N- of locations 
MS(aJ . ..... . ....... Meaaagea to~ 
CS . . . . . . . . . . . . . . . . Condition nan.s (aid<, ttungry. etc.) 

In acldlllon to the above, the following t ransient varlablel .,.. uaed: 
YY.WX.XW,YW,U,V,W.Z.I.TC,B,SG-59,SW$,SS$,SN$,SES,TWS,TSS,TN$.TES 

Table 1. Program variables. 



SOFTWARE ..... TRS-SO~SOFTWARE 

;~~A~1E0~E_I~~~~~~~~:.~~~::",~~ ~ 
~Z:~~~~~ ~~"~~~ o:c!=c.:',c'~"J ~~::; 
ftll tne KrHnt Vou muu actually nev• .. •• 
ttte enttrDttM to •ock wltn tr.e tt&nt tDICe 
\llllont ., well It to a•o•d kl•nton 
IOtiNCICMt! Hat lh .. ldl, .. lect~ ,_mC)f y 
reHout, cu..,... rei)OfU, lont ran .. 
tenton, etc• ._.., J ._.,.,, tOt' ~nn.nq 

::O.tr ·-utr.':l'oft~"~':~ :·£~~~"~~:! 
SYttem M~1ot0n: AI .,ner_. of [artn•, 
fOf'Cet, YOUr 10t1 11 10 ltOO IN WOft 
ln•at.ton ...w~ detUoy tMtt out"'h on 

~=~~~en~~S:::;" :..'"f;~=· ;·~~•~•'" '' 
L,Uet C..-.non - NeutttnO 8tattertl Wort 
F Ofcet: RobOt I - s.ucen - Oittf"tetraiOtl 

PYotOt' Oettrotteft' Multi ..-... ..,.. teh 
you .ct.ance to a rnore COtnPh<ltH .. me 
~ you .. , Miter' * STA,_ WA .. I 
... M\~ver your WJKt h 9fUtr deltO .nto IN 
nu<: .. ut o f tr.e Deat h St., ' Otoo YOt.W 
oomo, th-en etc.-.·~ tM onty •• •• · Tn,, 

:,_,.:,~~n .. ";:u~ ':·~~~-· Mll~':.F.,Of'~ 
~oo 1 • • enemy Sh•O• w.tn your mtlt.t .. l . 
It tNv e,.ct '" a o .. .c:hute , c..oture tNm 

0. 1f WO\I 'te ( rwet, cte\UOy tMm ~ f"uU 

f.::!":~:i '!~~~";=,~ ~A~~-t~tM 
hmtll c..n you 01 tM commandlltr to Win 

:onC:',~~*':C:...~,r~.·,,nR:~r" .,.,,, 
ONLY 14.16 

&UNa 
MOaiCRAC. - ....... yovr MU tvlt hkt 
•• !"- rNI reeettKkl I hor.t ~~ ift tfttt 
..oec.t.cullf tt-"tC. deliOI#t 1 UO to t 
peott.. CMt KM•Y I Viet ...... 004h llut ,.., 

"''' ... '"'"' o• ch~~~Ke you .. .., rt.a ltft• 
.u.o, trKk of .,.ryone•a WI""'""' ~a 
k>tte1.. Thit tt G~M of tM ,.w c~Mr 
161TtUIIhont thlt c,en actUIIIY ... I rOOM of 
e>eoe>IO c-rontl • MA&R MOUIR - The 
m o u 11 w ith a m~CII The c.omputer 
""''ltll rtnoom muu o t wh,_..,,, tlze 
W<KI W)te ify • then MatChll\ fOf' I ..,.., OUt! fM WCond ltmt, N ' ll IIWIYI M fltlllt 
route• A uue Oh ... Y o t .,,,t.clal tn te iU· 
tltftCe• F uu tt-"kt. rNilh • ~letl • 
AMCM.A KILLRa - You "''"'"•"d a 
on. fftlr'l tuDrfttrlt'e t ... t f\M tleen 
\l'ltwr'l-.n to the .,,,. of ~•••• tn "''' 
••c•ttn• tta~ttuc. actwenture t ln,.cMCI tfUO 
IM IIH•~oent •t b looehtream, your rNt..on 
" to cMt1r0Y the deMIIty amoeN tnfe<tk)n 
•••19t"t f'lf\ bOCtW' I * LOGIC - T f'ltl 
pooular .,.,.. 11 tN•d on MM._,-I"f''._,CI but 
utthltl tiCtiU tnat ""._ it motl e•CitN\• 
and Chlllengtnt - hit 2 te¥'811 of .,IIY to 
~kl tl tun tOt everyoM. * IUeMAIUN· 
&Ill Sf\oot IOtNOOII ll t"'t .,lmy lhlltl 
to tet DOtntt. F'ttt achon 9fADh•ct • .,CMN 
tyiN .,,.,. ~~ ••cthnt M'd ft.H' fOf 
... ,yttody 1 

ONLY 16.M 

~ACKAGE TWO INCLUOIS: CHRCK· 
&RI 1.1 - Flnaltyt A cf\eckert IHotriM 
tf'llt will thaUen91 eyeryonel E•oett 11 
'Mil II l""teutl UWI l~y trM • .,Ch tO 
find bitt PGI~b" ~. flitckl r.ndomly 
bet_.... -.,11 mowet to HMHe you of ,..... n.,.,, M:Mnltc.al ,.mea,, • 'OKIIII 
fi'ACa - TM C'""'tUtet' UIIM "'yc"Oiot'Y at 
.... , 11 to9tC IO lry lftCII ... I you 11 ~~. 

C.rCII - . , ..... ,... ....... TA~IO'I lwU 
ltMti'tCt.. Compu•r ,.._.... Ultl, ettd 
MMWitmet • ..,.. fotcltl Ote .. ltt.Cttee for 
your S.tUt'OIY ".,.I PG..., "'Itch I (fl'tiYt S 
c.atfl drawl. * .... VCHIC - Tell tM 
computer 1 lttt .. 1D0ut youuelf M'd he 'll 
INidtCt thintt 11t0ut you, you won't 
Olt..,.! A re•t mind tleftctef I Ot•lt 
ll"4lol•mtr'lt tOt •Mtiet.. * TAMCIL& MAN• 
lA - Try ..,CI fOtee your~~ if\ tO an 
'""''lObtte DG~~tion. aut .. ,, .. ~•. ,,_..,.,. 
-· lhe ..,_ IO YOW l TIWitt-lcl
tt tor 2 ~ 11'10 n.s ......,_ vteCt to en• 
MUJhd artumefttL (AftCI occ.tt10n .. ty ttattl 
-"'II • woaD sc:a.AM.LR - T .... 
.,,.. " for two or mote ..._... One 
oerson tnoutt 1 word to tN c.omputtt 
...,.._ the otheft took ... .,. . The ~uttt 
tu...,.,tes tM wcwdl , then ~ tr.c.ltl of ---

ONLY 1UI 

Upgre<M your ••stow" TRS-80 to a 
IUf'ER FAST MACHINE!! 12.68 
MHZI over ~ FASTE"I 5or'M of 
1he fU1urH· 

Auto turn~ff durtng aueue or 
dosk ac:ceu. !This rTWans NO lost 
programs EVER!) (Turns beck on 
IUtomet•CIIIY tool) MANUAL con· 
trot. (Unit m•y be turned on or off 
It eny t•me . Y•a •wn durtng 
progr•m uecut•onll Keyboard 
ondou1or t.gh1 ··blinks·· when m•· 
cro~ •• on . S1GPI bhnltong 
when off! Don't •it for &ARGON 
II or .. Y ottMr twoer~lll Comes 
woth eesv 10 follow •nstruc110rs. 
(Some soldeung raqu~r•d. l OR take 
to your IOCII computer 11ore or 
TV ·Appl i•nce Cen1er for quoclt 
•nst1ll11ion. 15·10 m•nu1•slll Works 
wo1h any model, TRS·80 

ONlY aa complete 

Exception•! Products through R•••ch & lmegination 

Send Check, Money Order or 8.-tk c.nt No. orders to: 

SIMUTEK 
P.O. Box 131&7 
Tucson, AZ 15732 FREE Poat~~ge and Handll~ 

TRV - Thli p t09flm .. 11 you chOOM the 
IUbfiCt II Mil 11 tnt MOod of the poem 
YOU Wlf\1. You tnrt TRS-10 Gtfll in nouns 
Ot k1me•, tnen the mood, -"CI •t Goes tM 
'"" It "" • lOGO-word • wocabul•ry o f 
nouns, ""''"· ICI,.ct_.., and Mherh' • 
&L..&CTIUC AIIITIIT - Ml"u•l · dt•w. 
er .. , mowe 1\ -II H , Auto: draw, tt•• 
And mowre. UWt traoruc:t btU not etwte\.. s.a..,., "''"""''on taoe or 4•tk• • GALAC
TIC aATTL& TM SWtneu s. enemy f'IIWC 
tont ,.., .. Dh.w.-s tMII c.nnot tt.avel 11 
..,.,., _..at You un, ttut only h1we ll'tort 
r.,e P"'•"t Can you bhtlkrtet tM 
enemy Without "tttnt ctettro.,.o• Full 
tt&Phtet ,.,., tune• • WO .. D MANIA -
Cln you~~~ tM comoute• '' worek u''"ft 
yout hu~n tnlu•ltwe tnd IQ9t<.al M:Mi tl tlt• 
vou•u need to. t o belt t.ne eomp"ler • • 
AHt COMMAND - BIU .. the K..,,.._..,, 
Otlolt. Aeouuet U)ht w cono 1tmtn9. T "'' '' 
1 FAST IC.It on l'c.6CM .,.,.,.. 

ONLY 1U6 

SotrCIIe hOOk up : Ju11 plug ~n• 
remcne .-cit •n1o uno1 . 

EASILY CONTROLLEO FROM 
BASIC: 

OUT 265,4 • on 
OUT 265,0 • off 

MICRO·BEEP make ~mes more 
fun as Mil as proVIde useful sound 
output for proftss•onal applla· 
tionsl 

Wcwtta with Any Model I TRS·IO 

ONLY 1i.• compte• 

PACKAGE I'OUA INCLUDES: LII'R 
Tf'l lt l ·10 ,_Chtne lantutll: Pf09flm UM~ 
full .,__,hies! Owet 100 .. ,.,.I lOt\ I per 
mtnyll make it truly an•m•IICI I Vou make 
your , •• , ,~, Pattern, ttM computer doe' 
lt'le tt\U Pr04ftaM c • n be U OPPtl<l •nd 
,,.,.. .. , t'r\101 1 Watch It p o w• • PACa 
L..ANOC.. Th" full 9fiOtuu ~mulltOf 
•" Y<kl .,., , what .,..net. •••••Otd c. 
moou wou w..n to lj;nd on • H I\ l \k•ll 
tlftl\ tna t "'-k• tl fwn tOt ... ,yOr'le • 
O .. CCD II - MUolh · .. ~t .. ,... t\ tun .no 
Cl\41 .. n.-nt• .. I t tnt COf'nC)u ter j; l lht\ d te.e 
.. me u.,n, your kno...Wdge o t octd\ .ano 
tuck t CornouMr Keeo:; trM:k or nu 
Wtnn lntt •nG your~ Oute N t,l\t aehOr'l . 
Tht t ...,... I\ n ot t•tYt * THa ~A-.AOH 

Ru., tM anct~nt ''tY ot All•tn4flt ' 
Buw o r te ll I..,CI, KMO you• IMOO .. from 
'••at""'' Stoo the r 1mo191n• ••h- Re· 
Qvue\ ~ ltl!lt POhhCII HftOf'I -'•IW 10 
Dt<o me tOOCI 1 * -.o.OT HUNT&• A 
.. OUP o l fl,...dt tOIKUI f'lt¥e eK.ICM:d and 
Me 'Polled t n ., Old .,_0\t town on MMt 1 

Your tot» 11 .. RobOt Hunter '' •• to cM\ttO y 
the Ol f~te ""-e f'ltM\ DefOfe IMY k tll ,any 
tnofl tet t .. n• Cac•t•nt! Chl lloer'l t tnlli' F ul l 
"aottte st 

OftjLY 14.15 

tinU ..._, 
.... , ... Of .,.., 
IJIUt your -INRD 

.~~~c3',...;•;!~·~~~ ·r;~ 
aelu l ll to 

I'T Ill - O<oo 
mowtnt \Ubt. Lower 

OOtntt tn tf'l t \ '"' .c:tton ,.. onJv~=~~~~~~~:, ~,!; 
it t.ef'l mo,. tu" and '"'II'"•"• ... tnst • 
TAS.IO! * WALL STaRRT - C... • ..., 
turn yOUt a,o.ooo Into • tntllion do&lart' 
Th.at •·s tN o~ttect ot '"'' .,.., tame 
Slmu&~~tet an Kt1161 t toc• marwt • 

ONLY 14.15 

~f.f::s~LI~ICaJ!:i~~E!: F~:u,:~:-: 
or llllli~. annutUet, detcripUon ra.tet, 
ir'lllftlt t•blll, ,,, ned '"""" on wwtntl 
M'CI much. much mote . Th•M orotrlmt 
wUI .. , uteel "''" • nG • .,in , A mvtl for 
t he (OtUC:Mintt04..1l. .nfl11ton mtn cMCI .,.,. 

""'· 
ONLY 14.. 

Call Toll frM 
Master 
Charge 

(800) 528-1149 
(C.O.D. $3 extra I 

Same Day Shipment on Bank Cards, 
Money Orders & C.O.D. 

Visa 

All Tape Programs Requ ire a Min1mum of 16K Level 2 
Packages Available on Diskette (32K System) $4.25 Extra 

3 or More Packages Get 10% Discount 
Dll•ler Inquiries lnvi1ftl 

TRS·IO IS A REGISTERED TRADEMARK OF TANDY CORP. 
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and west. If you are lucky, you 
may even spot a stream or a 
house. You must find a pass to 
get through those mountains. 

At this point, you must decide 
how much food and water you 
will consume, as well as how 
much water and oats you will 
provide for the horses. This is 
done by entering a number from 
0 to 100, which represents a per
cent of the dally allocation. That 
is, 100 percent would be the 
amount you normally eat in one 
day; 50 percent would be half of 
that. While the wilderness is cer
tainly no place to be gluttonous, 
the extent to which you ration 
affects your ability and the 
horses' ability to travel. Cutting 
the ration below certain levels 
for a prolonged period of time 
could result In tragedy. 

You are also asked to select 
the direction In which you wish 
to travel. In the mountains, you 
may be unable to travel in a cer
tain direction. Also, you would 
be well advised to heed "No 
Trespassing" signs. 

Every now and then you en
counter dangers or opportuni· 
ties along the way. In some in
stances, you have a choice in 
what happens. In other cases, 
your fate Is sealed by how wise
ly you chose your supplies be
fore the journey began. 

Program Execution 

Table 1 shows the variables 
and their functions. Variables 

the weights are stored In the ap· 
proprlate S(s,s) location. After 
all players have picked their sup
plies, the G(s) variables are 
cleared, to be used later as indi· 
caters for player and horses 
conditions. The ML, MP, PL, FL, 
and DL variables are loaded at 
the start of the program with 
special location addresses. 
These are actual video memory 
addresses and point to such 
items as water holes, streams, 
and mountain passes. 

Miles traveled by each player 
each day is determined by multi· 
plying a percentage of the total 
weight carried by factors for 
water and food consumed by 
you and the horses, your aggre
gate condition and the horses' 
aggregate condition and the 
number of horses. The following 
equation Is used: 

C = ((((14J.T(N)~4 + 10)•WT) 
·N~N)'((SF(N) + H~N))/2) 

The most critical aspect of 
the program Is the ability to 
keep track of each player's loca
tion on the map. To accomplish 
this, a 40 x 24 virtual matrix Is 
used. The term virtual is used to 
point out the fact that no actual 
memory Is allocated to the ma
trix. Only the actual coordinates 
of each player's location are 
stored in the X and Y variables. 

To see how this worl<s, visual· 
ize a 40 x 24 matrix. Each ele
ment in the matrix represents 10 
miles. A player's current loca
tion might be X= 30, Y = 20. If he 
travels west 30 miles, then the 
formula X= X- (30/10) gives his 
new location of 27,20. Traveling 
east, the distance would be add· 
ed to X; south the distance 

distance would be subtracted 
from Y. The area taken by the 
map is 60 characters across and 
12 lines down. Using the follow· 
ing formula correlates our imag
inary matrix coordinates to the 
1024 print positions on the video 
monitor. 

PP = INT((Int((Y(N)/2) + .5)•6o') 
+ (X(N )• 1.5) + Eio') 

PRINTO PP.-

We now know where to print 
the << indicator. But how do we 
know what lies In each direction 
from the current location? By 
adding the value of PP to the be
ginning of video memory 
(15360), we have the player's lo
cation as an actual video memo
ry address. Usng Z as the cur· 

rent video memory location we 
PEEK(Z) for 146 (desert), 170 
(forest) or 188 (mountains). De
pending on the location, a one
digit code (0,1,2,3) is loaded Into 
M(O), which is the variable for the 
current localton. We do the 
same for the six matrix loca· 
lions (60 miles) In each direction 
in the following manner: 

west M(t) thru M(6) . 

Z·1.Z·2.Z.J.Z~.Z·5.Z-6 
East M(7) tllru M(12) • 

z + 1.Z +2.Z +3.Z + 4.Z +5.Z +6 
North M(13) thru M(18) · 

Z-64.Z·128.Z·192.Z·251S.Z.J20.Z ·384 
South M(19) thru M(2•l · 

z + Eio',Z + 128.Z + 192.Z + 251S.Z + 320.Z + 384 

The values of M(s) can then be 
examined to determine what is 
in any given direction. • 

Program Listing. 

1 ' WESTWARD, HOI 
2 ' COPYRIGHT (C) 1979 RAY HEROLD 
3 ' 
51 CLEAR131 : DIM S$ ( 28),G (21 ):GOSUB68II :FORX•1T021 : READS 

$ (X) :NEXTX:FQRXs1T021 : READG(X) :NEXTX 
111 RANDOM : DIM S (21,4 ) ,M (24 ) 
151 CLS : PRINTP64,"NUMBER OF PLAYERS 1 - 4" p INPUTPIIFP< 

10RP>4THEN151 
211 FORX•1TOP:PRINT:PRINT"NAME OF PLAYER NUMBER"1X1:INP 

UTN$(X):X(X)•41:Y(X)•14:NH (X)•1:NEXTX 
311 FORN•1TOP: GOSUB1111:NEXTN 
411 FORX•1T021 :G(X)•I:NEXTX 
511 FORN• 1TOP:S1•1: IFSF (N) • 9THENNEXTN:GOT0511 :ELSEGOSUB 

SIII: GOSUB2111:GOSUB3188 : NEXTN : ND•ND+1 :GOTOSII 
1111 CLS : PRINTTAB (15) N$(N); " - SELECT YOUR SU PPLIES":PR 

INTTAB( 11 ) "NUMBER AFTER ITEM INDICATES WElGHT" :PRI 
NT:FORX•18T021:G(X)•S(X,N) : NEXTX 

1111 FORX•1T011 :PRINTXJ "- " ;S$(X)JG(X) J :PRINTTAB (38) X+1 
Is "- "sS$(X+11 );G( X+11 ): NEXTX 

1121 PRINT~896,"ENTER ITEM YOU WISH TO TAKE. 8 I F FIN 
ISHED"s :INPUTI:IFI<I ORI >21TH£N1828 

1838 IFI•IRETURN 
1135 IFS(I ,N ) < >IPRINT~896, " YOU ALREADY HAVE "; S$(1);STR 

I NG $( 45 ," " l;:FORX•1T08D8 :NEXTX:GOT01128 
1148 IFI<18S( I ,N)•G(I): T( N)•T( N) +G(I ) :GOT01188 
1151 L-63 - (LEN(S$(1))+23):PRINT@896,"HOW MANY DAYS WORT 

H OF " sS$(I) sSTRING$(L," "):PRINT" (5 TO 25 DAY S) " I 
ID•99:INPUTD: IFD>4ANDD<26S(I,N)•D:T (N)•T(N)+D:GOTO 
1118: ELSEGOT01858 

2111 ' STATUS 
2115 GOSUB2211: GOSUB2481: GOSUB2688 
2186 FORZ•18T021 :IPS(Z,N) <I S (Z ,N) • 8 :NEXTZ:£LS£NEXTZ 
2117 CLS: PRINT:PRINTTAB(15 )N$(N)s " 'S CUR RENT STATUS":PR 

INT 
2111 PRI NT"YOUR LOCATION : "1L$:PRINT"YOU HAVE TRAVEL£ 

Progr~m contmues 

'="'="''="would be added toY; north th~e=,..=~;:;-;:;;;-:~~::;:;::::;:::::::::-::=============~ 

Surplus TRS-80* 
RAM Memory Chips 

DUE TO CHANGES IN PRODUCT 
STRUCTUR.E AMERICA.N BUSINESS 
COMPUTERS IS OFFERING SEV· 
ERAL THOUSAND 200 NANOSEC· 
OND RAM MEMORY C HIPS AT 
CLOSE.QUT PRICES. 

$45 
(per 16K set) 

AMERICAN BUSINESS COMPUTERS 
GUARANTEES Al l MEMORY CHIPS 
TO BE BRAND NEW AND FltEE 
FROM DEFECTS FOR 1110 DAYS. 
PR.ICE (S 4S) INCLUDES 8 CHIPS. 
QUANTITY DISCOUNTS AVAJI.t 
ABLE. 

AMERICAN BUSINESS COMPUTERS ,...317 

*TM TANDY CORP. 

118 S. MILL ST. - PRYOR, OK 74361 - 918-825-4844 
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D";MI(N);"MILES IN";ND;"DAYS.":PRINT"YOUR FOOD SUP 
PLY IS";S (18,N); "DAYS.":PRINT"YOU HAVE";5(19,N );"D 
AYS OF OATS FOR THE HORSES. " 

2121 PRINT"YOU HAVE A WATER SUPPLY OF";S ( 21,N ) ;"DAYS.": 
PRINT"YOU ARE CARRYING";T (N) ;"POUNDS OF SUPPLIES." 
:PRINT"YOU ARE: ";CD$ (1) ;CD$ ( 2) :CD$(3 ) ;CD$(4) 

2131 PRINT"THE HORSES ARE: " ;HD$(1 ); HD$ (2) :PRINTSTRIN 
G$(64,"-"l :IFS9•1RETURN 

2158 PRINTP896,"SCOUT THE AREA- Y OR N"," ";:INPUTAS:I 
FAS•"Y"GOSUB27t8 

216t GOSUB2381:W1•E/ 111:W2• (WY • . 2) / 11t:W3•(WH". 8) / 18t:W 
4•EH/ 111:WT-W1+W2+W3+W4:TH•WT:WT•WT/ 3:IFD (N)>8TH£N 
2199 

2178 PRINT"WHICH DIRECTION WILL YOU GO - N, S, E, W"; 
:INPUTO$:IFDS<> "N"ANDD$<> "S"ANDDS<> "W"ANDDS<> "E"TH 
EN2178 

2874 C• ( ( ( ( 143-T(N)) /4) +11) •WT ) "NH (N) • ( (SF (N) +HH (N)) / 2) 
2179 IF((D$•"N"ANDS3•1)0R(D$• "S"ANDS4•1)0R(D$•"E"ANDS5• 

1)0R(D$•"W"ANDS6•1))ANDC>18GOSUB2111:GOT02199 
2181 IFD$•"S"GOSUB2911 
2181 IFD$• "N"GOSUB2928 
2182 IFD$•"W"GOSUB294t 
2183 IFDS• "E"GOSUB2968 
2185 MI(N)•MI(N ) +C 
2199 T(N ) •T(N)-TH:S (1 8,N) •S (18,N) -W1 :S( 19,N)•S ( 19,N) -W4 

: S ( 21, N) •5 ( 28 , N) - (W3+W2): RETURN 
2111 ' LOCATION STOP 
2111 IFD$•"S"Y (N)•Y(N) +2 
2121 IFDS•"N"Y(N)•Y(N) -2 
2131 IFDS• "W"X (N)•X( N) -.666 
2141 IFD$•"E"X ( N)•X(N) +.666 
2151 MI( N)•MI (N}+18:RETURN 
2211 ' LOCATION 
2285 I FX ( N)<-10RX ( N) >41 0RY (N)< 80RY (N)> 26CLS:PRI NTP64,"T 

HERE'S A SIGNPOST UP AHEAD: 
YOU HAVE JUST ENTERED 

THE TWILIGHT ZONEI":X(N)•48:Y(N)•14 : INPUT"PRESS EN 
TER";A$:GOSUB5888 :RETURN 

2218 IFX(N) <10RX(N) >48 0RY(N) <10RY(N) >24THENL$•"YOU ARE 
LOST I I " :RETURN 

2215 IFM(8)•23L$•MS(5):RETURN 
2228 IFM(8) >4L$•M$(M(8)-18)ELSEL$•L$(M(8)) 
2299 RETURN 
2388 ' SUPPLIES 
231t CLS:PRINT~64,"IT ' S TI ME TO DIVVY UP THE GRUB, PARD 

NERI":PRINT:PRINT"HOW MUCH OF THE DAILY RATION WIL 
L YOU CONSU ME (8- 111\)":PRINT:Z•((N-1 )"5)+1 

2315 IFS(18,N )>8INPUT"FOOD FOR YOU";E:NF(N)•NF(N)-1:ELS 
EIN PUT"YOU ARE OUT OF FOOD!II";AS:E•I 

2328 IFE<I ORE >188THEN2315 
2325 IFS ( 21,N) >8PRINT:INPUT"WATER FOR YOU";WY:HW ( N)•HW ( 

N)-l:NW (N) •NW ( N) -l:ELSEPRINT:INPUT"YOU ARE OUT OF 
WATERIII"tA$:WY•t:WH•8 :GOT023 48 

2338 IFWY<80RWY>18tTHEN2325 
2335 PRINT:INPUT"WATER FOR THE HORSES " :WH:IFWH<IORWH >1t 

ITHEN2335 
2348 IFS ( 19,N) >8PRINT: INPUT"OATS FOR THE HORSES";EH:HF ( 

N) •HF(N)-1:ELSEPRINT:INPUT"YOU ARE OUT OF OATSIII" 
I A$: EH•8 

2345 IFEH<80REH >li8THEN2341 
2346 IFE<41NF (N) •NF(N) +1:G(Z)•1 
2347 IFWY <31NW(N) • NW(N)+l:G(Z+l )• 1 
23 48 IFEH <48HF(N)•HF(N)+l:HC(U)•1 
2349 IFWH <38HW(N)•HW (N )+1:HC(U+1)•1 
2351 IFLS <IORLS >762THEN2361 
2354 IFM(t)•l0RM(8)•11WY•WY"1 . 3:WH•WH "l .5:EH•EH"1 ,2 
2356 IFM(8)•30RM(8)•13EH•EH *.6 
2358 I PM(8)•20RM(I)•l2EH•EH *.4 
2368 IFNF (N) <8NF(N)•IELSEE•E*(1+(NF (N) / 11 )) 
2362 IPNW (N) <8NW(N)•8ELSEWY•WY*(1+(NW(N) / 11) ) 
236 4 IPHW(N) <IHW(N)• IELSEWH•WH*(1+(HW ( N) / 11) ) 
2366 IFHF(N) <IHF(N)•IELSEEH•EH"(1+(HF(N) / 11 )) 
2399 CLS:RETURN 
2418 ' COND ITION 
2418 PORX•1T04: CD$(X)• "":NEXTX:Z• ((N-1 ) " 5)+1:TT•I:TC•I 
2431 PORX•ZTOZ+3:TC•TC+G(X ) :NEXTX:IPTC•ICD$ (1)• "0.K.":G 

OT02499 
2441 FORX•ZTOZ+3:B•(X-Z ) +1:IFG (X)>IG(X ) •G(X)-1:CD$ ( B) •C 

$(8) :TT-TT+1:NEXTX:ELSENEXTX 
2499 SF(N)•1-(TT/ 4):RETURN 
2511 W.INT((Z/ 2) +.5): RETURN 
2511 W.INT(J"1 . 5):RETURN 
2551 CLS:PRINT@64, "YOU MUST FIND " ;M$(3); " TO TRAVEL 
IN 

THAT DIRECTION" :PRINT:INPUT"PRESS ENTER";A$:RETUR 
N 

2611 ' HORSE'S COND. 
2611 HD$(1 )•"":HD$ (2)• "" :U•(( N-1) *2)+1 :TT•I 
2621 IPHC(U)+HC(U+1)•1HD$ (1)• "0.K. " :GOT026 41 
2631 PORX•UTOU+1:B•(X-U)+1:IFHC(X) >IHC(X)•HC(X)-1:HD$(B 

)•C$(8) :TT•TT+1: NEXTX :ELSENEXTX 
2641 HH(N)•1-(TT/ 4) :RETURN 
2711 ' SCOUT AREA 
2713 CLS:TW$• "":TS$• "": TNS• "": TES• "":SW$• "":SS$•"":SNS• 

"" :SE$•"":IFS(16,N)•ITHENPRINT:PRINT"YOU AREN'T GO 
NNA DO MUCH SCOUTING AROUND WITHOUT 

FIELD GLASSES, 
TI NHORN. NOT TOO SMART II": I NPUTA$: RETURN 

2715 53•1:54•1:55•1:S6• 1 

Don' t be misled by mOf"e expenshe Imitations! 

Thts IS the Mlg n.l Plwto pomt hght pen pre· 
!erred and supported by some ol tho leadtng 
software sources ltke, ·•oualtty Software" - "In· 
stant Software ' -"Levei iV •products and so on. 

Just lmagme 
In playing backgammon, (1ncluded) when you 
want to move a man, you just pomt at wh re you 
want to move from, then point at where you 
want to move to, and your man moves• ! No 
more fumbling wtth keyboards-YEA! 

Your Photo PcMnt package comes complete; 
• 1 Photo potnt hght pen (of course1 
• Info sheets on how to connect the pen and 

how to wrtte your own programs 
ALL IN BASIC 

• Two apertures 
• AND two senstttvtty settings 
• A cassette tape wtth 4 Informative programs 

and games 
• Ready to connect to your TRS·80 System 

(DOS tool) 
• Does not votd any Radto Shack warrant1es 

Requirements: 
• Level II baste 
• And a hltle 1magmat1on" 
For fast real It me programm ng tt IS your lowest 
cost pertpheral at '19 96 

Announcing 
NEW PEN BASIC by Steve BJork 

Steve Is one of the B st Assembly Lang pro
grammers around, and he has come up wllh PEN 

~ 
() 
c( 
...J 
CD 
.a 
a: 
w 
> 
...J 
(ii 

BASIC ThiS low memory rout1ne wtll add 10 more com· 
mands to Level II such as PENGET whtch searches the 
enure screen lor the pen and returns a number between 
0-1024 in about1 sec. Plus • other commands. Perfect for 
you ltghtware authors and NEW ltght pen owners 
too! •..•.•... only su ts 

- ----------(COUPON) --------- -
Mlc ro Matl'it ..... 
P 0 8rn q b • Panfrra CA CJ4044 
Send lor yours NOW: (415) 355·4635 

Name __ 

Address 

Ctty ---------St __ _ 

Ztp _____ _._ __ _ 

Photopomt 
$1995 

P n 8 SIC 
$14 95 

Card It --------
Ex 

Money 
CK. Order VISa MC 

Date _ 
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** * *** ****~ 
* p£1'··THE 8~"' * TRS 80 .... O'YO * • * ~~GREEN 
! SCREEN 
* * * * * * * * * 

• .. AOVIIMAIII CGiftiiMT 
• MDUCIIYI FATall 
• BIIANCI8CPIIN LIIIIILITY 
• PMVa A MOM......._.. 
...... y 

• avE A n.-~aY~JINC...,.!orJiftjd• PAaFIIIIDIUL 
LOOK TO YOUR h'81£J 

TM GAliN IICAIIN Ia Cllllllm molded to 
fit n1oe1y oww the plac ........ It..........., .........C. In--· without .nytaale. 

* * * * * 

* * * * * * * * * * * * * * * * CALL:[21R)-..e11 ~--
or -.di1R.IIO+ ..... ._.. * 

*·~~ ...................................... .. 
:~ f=~U:f:f_ : 

* * * * * * * * 

* * * * * * * 

BUS EXTENDER FOR TRSao• 
LIKE HAVING 5 EDGE connectora 

TO TO 
KEYBOARD ACCESSORIES 

EXP~SION INT. ///[1 
(1Cr¢i•'" ,..o /// r?=~-_ _,_ 7 ... 

$80 .#!1 ~~·~¥) .. = .. 
+$2s&h l.~·~~~:'~V 

ALL GOLD PLATED CONlACTS 

*·lnTERFACER 2 $90 * * + S3 s &h * 16 cba .. ll/0 m~le. 8 lnputa, 8 outputs, 2 relays, * 2 opto-laoLated laputa Very .. , to uae wUb BASIC . * 
!smuhe Iller's maaual lacluded. Sold worldwide for 

* ~·~· * ..................................... 

* *. 
* * 

AnALOG 80 $140* -12..-.---* 
I cbaDMl ANALOG TO DIGITAL convener . AnytblJit * 
tbM ca be electrkally meuuhd can be IDterfaced to 
YOUI' TIS-10- voltqe, Clll'l'nto terr.perature, pne- * 
eun, llpt lenl, . . .. No UMII'.bly....,.... ~.4 

* =-:* * ALPHA (a11J Ill ..... -- * * product ca. * * a71, 7M ._, Wn ... -. M.Y.1'Ma1 ~21o * 
************ 
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27f6 IPN(13)•23A-3 t SS$•Mf(5) t COT0271S 
2717 IPN(13l >•ANDM(13) <>1,SS$•NS(N(13)•11)tS4•1 
2711 IPY(N) >23TS$•WN$ tCOT02716 
2711 IPN(1,)•23A•3 tCOT02715 
2712 IPN(1,l>4A•N(14l-11ELS!A•M(1'l 
2715 TS$•L$(A) 
2716 IFX(l)•23A-3 tSW$•N$(5) tCOT02725 
2711 IPN(l) >,AKDK(1) <>1,SN$•N$(N(1)•11) : 56•1 
2721 IP'X(N) <2TW$-wN$ 1COT02726 
2721 IPM(2)•23A-3 tCOT02725 
2722 IPM(2)>4A•N(2l-11ELS£A•M(2) 
2725 TWf•L$1AI 
2726 IPM(lt)•23A•3t8U•Mf(5) tCOT02135 
2728 IPM(lt)>4AIIDII(lt)<>l4SN$•N$(M(ltl - lll tS3•1 
2731 IPY(N) <2TN$•WM$1COT02736 
2731 IPM(21)•23A-3tCOT02735 
2732 IFM(21) >,A-M(21)-11ELS£A•N(21) 
2735 TN S•L$ (A) 
2736 IPM(7)•23A-3tSE$•N$(5)tCOT02745 
2731 IPN(7) >,AIIDII(7) <>14SE$•N$(N(7)-ll) t S5•1 
27,1 IFX(N) >39T£$•WN$tGOT02781 
2741 IPN(8)•2lA•3 t COT02745 
27'2 IPN(Il>•A•N(8)•11ELSEA•N(8) 
2H5 TI$•L$(A) 
2711 PRINTtPRINT"TO THE NORTH • " JTN$ tPRINT" " 1SN$ tPRI 

NT"TO THE &\ST t "JT£$ t PRINT" "1SE$t PRINT"TO THE 
SOUTH: "1TS$ t PRINT" " 1SS$ t PRUIT"TO THE WEST t "1 
TN$ : PRINT' " 1SW$1 INPUT"DITD" JA$: RETURN 

2911 I•Y(N):YW•I : YY•I :COSUB2511 :WA-W:I• (I+(C/11) ): ~•1:C 
OSUB2511:1fB•W 

2912 PORI•WA+1TONB:W•(I-WA)+12 
2911 IFN(W)•23COSUI25Si tCOSUB2981tY(N)•Y (N)+YYtRETURN 

t ELSEYY•YY+2 
2915 COSUB4111 : NEXT1 t Y(N)•k 
2916 IPYW<2,ANDK >2,Y(N)•24 
2919 UTURN 
2921 I •Y(N):YW•ItYY•I tCOSUI2511 tWA•Wti•(Z-(C/ 11)) tk•l t C 

OSUI2511tlfB•W 
2922 FORI•WA-1TOWBST£P•1 tW•(WA-1)+18 
2931 IFM(W)•23COSU825SI:COSUI2981tY(N)•Y(N)-YY t RETURN 

I £LS£YY•YY+2 I 
2935 GOSUB4111:N£XT1tY(Nl •~ 
2936 IFYW >lAND~< 1Y(N)•1 
2939 UTURN 
2t•l J•X(N) t XW•J:WX•I tGOSUB2511 :WA-WtJ• (J-(C/ 11 l ) t l-J t C 

OSUI25ll : lfB•W 
2942 PORJ•WA•1TONISTIP-1 tW.WA-J 
2951 IFN(W)•23COSUI2551tCOSUB2991 t X(N)•X(N)•WX : RETURN 

:ELSEWX•WX+.666 
2955 COSUB4111:N£XTJtX(N)•~ 
2956 IPXW>1AND~<1X ( N)•1 
2 95 9 RETURN 
2961 J•X(N)tXW•J t WX•I t COSUB2511 : WA-Wt J• (J+(C/11) )t ~aJ : C 

OSUB2511 tlfB•W 
2962 PORJ•WA+1TONi tW•(J-WA)+6 
2971 IPM(W)•23COSUI25Si t GOSUB2991 tX(N)•X(NI+WX t RETURN 

1 ILSEWX•WX+. 666 
2975 COSUB,III t NEXTJtX(N)•K 
2976 I FXW<41AND~> 41X(NI•41 
297 9 RI:TURN 
2981 C•YY•11:RETURN 
2991 C•WX•1StRETURN 
2999 RETURN 
3111 ' SITUATIONS 
3115 CLS t PRINT 
3117 IFNP(N) >50RNW(N) >50RHF (N) >50RHW(Nl >5PRINTN$(N) J " D 

lED ON TN£ JOURNEY. 
R.I.P." tPRINTtiNPUT"ENT£R";A$t 

PC•PC+1 t SF(N)•9tlPPC•PTHENPRINT"TH£ CAKE IS OVER. " 
1 STOPELS£RETUIUI 

3111 I PNP(N) >)PRINT"YOU ARE STARVINC" tSI•1 
3112 IPMW(N) >3PRINT"YOU ARE DYI NG OF THlRST" tSI•1 
311' IFHW(N) >3PRINT"THI HORSES ARE DYING OF THIRST"tSI• 

1 
3116 IFHF(N) >3PRINT"TH£ HORSES ARE STARVINC":SI•1 
3121 IFSI•11NPUT"£NT£R"JA$tSI•I t CLS 
3121 IFD(N) >ITHEND(N)•D(N)-1tR£TURN 
3122 IPM(I)•110RM(I)•12PRINTtPRINT"THERE IS WATIR RERI . 

DO YOU WANT TO PILL THE CONTAUERS? Y OR N" 11 INP 
UTP$ t lrF$•"Y"T(N)•T(N)+(2S-S(21,Nil tS(21 , N)•25 

3125 IPM(I)•11ANOS(15,Nl>IPRINTtPRINT"THE SETTLER'S HER 
E WILL GIVE YOU 5 DAYS WORTH 

OP Oo\TS POR YOUR COLD 
DUST. DO YOU ACCEPT Y- N" l tiNPUTF$t iFF$-"Y"S(1 

9,N)•S(19,N)+5 t S(15,N)•I tT(N)•T(N)+S 
3131 IFT(N) <65AKDND-2PRINT"ONE OP YOUR HORSES STUMBLED 

AND IIIOJ:£ HIS UC. 
YOU BAD TO DESTROY BIN. " t PRII'Tt 

I NPUT"£NTER"IAfiNB(N)•NB(N)•.ltRITURN 
3141 IPRND(1S)•7ANDN(I) <•ANDM(I) <>1PRINTR$ (M(I)) 1PRINTQ 

$I !LSECOT03lll 
31'5 A$•""tiNPUTA$tlPA$•"N"RETURN 
3146 IPS(9,N)<1INPUT"YOU DON'T HAVE ANY AKMO . 
DTER"1AS 

tRETUIUI 
3151 V•l t 1FS(7,R) <>IV•81LS£IPS(8 , N) <> IV• 14 
3155 IPV•IIRPUT"YOU DIDN'T BRING A RIPLE OR GUN. 
£Nna• 



1 A$ aRE1'URJI 
3161 IPRND(V) >6IMPUT"YOU MISSED HIMI 
EMTER" 1A$1RETURJI1E 

LSEIMPUT"YOU GOT HIMII 
EMTER"IA$1S(18,M)•S(18,M)+4 

:T(M)-T(M)+4:Rn'URH 
3111 IP(T(N) <81)V•3ELSEV•5 
3111 IPRND(V) <> 3Jt£TURJI 
3121 IPK(I) >3THEN3199 
3131 V•(4*M(I))+RJID(4)aONVCOSUB3211,3311,3351,3511,3271 

,3311 ,3371,3411,3281,3311,3351,3451,3211,3251,3281 
,3411 

31 " Jt£TURJI 
3211 PRINT"IT CETS COLD OUT HERE AT MIGHT."aiPS(3,N)>IA 

HDS(4,N) >IPRINTM$(7)1S$(3)1" AND " IS$( 4) a iNPUT"ENT 
1'!11 " 1 A$ aRETURJI 

3211 IP8(3,N) <1PRINTM$(6)J8$(3) 
3212 IFS(4,N) <1PRINTM$(6)16$(4) 
3215 PRINT"YOU CAUGHT A BAD COLD" aiNPUT"ENTER"1A$aC(((N 

-1)*5)+3)•3aRETURN 
3251 PRINT"IT'8 VERY ROClY HERE."aiFS(1,N) >IPRINTM$(7) 1 

8$(1)1INPUT"ENTER"IA$aRETURN 
3261 PRINTM$(6) 18$(1)a PRIWT"YOU TWISTED YOUR AMIL!" aiMP 

UT"ENTER"IA$aG(((N-1)*5)+4)•3aRETURJI 
3271 PR1NT"YOUR WAGON HIT A GOPHER BOLE" 1IFS(17,N) >IPRI 

NTM$(7)16$(17) 1PRINT"IT TAlES 1 DAY TO lt!PAIR" 1D(N 
) •1 : INPUT"ENTER"1A$: RETURJI1 ELSEPRINTM$ (6) 1 S$ (17) 1 P 
RINT"IT TAlES 3 DAYS TO REPAIR"ID(N)•31INPUT"ENTER 
"1 A$ 1 RETURN 

3281 PRIWT"YOO ARE APPROACHED BY A BEAR"1IFS(6,N) >IPRI 
NT"H! TAlES YOUR "18$(6)1 " AND LEAVES" aS(6,N)•I IT( 
N)•T(N)-31INPUT"ENTER"IA$aRETORW 

3285 IFRND(2)•1AMDS(11,N) >6PRINT"HE TAlES HALF YOUR POO 
D AND LEAV£S"aV•8118,M)/2tT(N)•T(N)-VaS(18,N)•8118 
,N)-VaiNPUT"ENTER"IA$aRETURNaELSEPRINT*HE MAULS YO 
U. YOU TAlE 3 DAYS TO lt!COVER"aD(N)•3aC(((N-1)*5) 
+4)•5 

3286 INPUT"ENTER"1A$ aR!TURN 
3311 IFM(1)•1V•1ELSEV•2 
3311 PRINT"NATCH OUTI 
YOU ARE BITTEN BY " IB$(V)aiPS(11, 

H)>IPRINTM$(7)JS$(ll)aPRINT"YOU TAlE 2 DAYS TO REC 
OV£R"aC(((N-1)"5)+3)•3 t D(N)•2:INPUT"EMTER"IA$aRETU 
RN 

3315 PRINTM$(6)18$(11)1IPS( 11,N) >IPRINT"THE WRISlEY HEL 
PS SOME. 

YOU TAlE 3 DAYS TO lt!COVER." aC(((N-1)*5)+ 
3)•4aD(N)•31ELSEPRINT"YOU TAlE 4 DAYS TO RECOVER"a 
D(N)•4 

3316 G(((N-1)*5)+3)•5aiNPUT"ENTEil"IA$:RETURN 
3351 PRINT"IMDIAN8111":IPS(14,N)>IPRINT"YOU OPFER THEM 

"IS$(14)aiPRJID(4) <> 2PRINT"THEY ACCEPT"aiNPUT1A$aS( 
14,N)•IaT(N)•T(N)-4 aiNPUTA$ 1RETURMaELSEPRINT"THEY 
DONT LII! TRINitETS. 

THt'l TAkE ONE OF THE HORSES" aN 
H(N)•NH(N)-.2aiNPUTA$aRETURN 

3361 IPS(t,N)>IPRIWT"THEY TAlE YOUR AANO"IS(t,N)•IaT(N) 
•T(N)-3aiNPU~$aRETURNaELS!PRINT"YOU PICHT THEM OF 
P BUT ARE WOUHDED"aG(((N-1)*5)+4)•4aiNPUTA$ aRETURN 

3371 PRINT"YOU ARE ATTACIED BY A COYOTE. " aiPS(5,N)>IPRI 
NT"YOU USE YOUR IN IFE TO FIGHT BIN OFF. 

YOU ARE SL 
IGHTLY WOUHDED"aC(((N-1)*5)+4)•2aiNPUTA$aRETURN 

337 5 PRINT" YOU MAlE IT BACI TO THE MACON BUT YOU'RE 
SER 

IOUSLY WOUNDED. 
YOU TAl! 3 DAYS TO RECOVER"aD(N)•3 

aGl((N-1)*5)+4)•6 1INPUTA$aRETURJI 
3411 PRINT"YOU ARE BESET BY BAHDITS"aiFS(15,N) >IPRINT"T 

HEY TAlE YOUR GOLD DUST":SI1S,N)•IaT(N)•T(N)-5 aiNP 
UTA$aRET\Wt 

3411 IP8(11,N)>IPRINT"THEY TAlE YOUR WBISIEY" IS(11,N)•I 
aT(N)•T(N)-5aiNPUTA$aELSEPRINT"YOU FIGHT THEN OFF 
BUT ARE WOUNDED"aG(((N-11*51+41•3 1INPUTA$aRETURJI 

3421 IPRND(3)•2AND8(21,N)>6PRINT"TH£Y GET DIIJMI AND SBO 
OT UP THE WATER TANIS. 

YOU LOSE HALF OF IT."aV•8(2 
I,N)/2aTlN)•T(Nl-V18(21,Nl•S(21,N)-VaiNPUTA$ 

3425 RETURN 
3451 PRIWT"YOUR WAGON GETS STUCI IN THE MUD" 1 IPS ( 12, Nl > 

IPRINTM$(7) JS$(12l1 PRINT"YOU LOSE 1 DAY"aD(N)•11IN 
PU~$aRETURJiaELSEPRINTM$(6)JS$(12l 

3455 IFS(13,Nl >IPRINT"YOU HAVE TO CUT DOWM A TREE WITH 
YOUR AXE 

TO MAlE LEVERS. 
IT TAlES 2 DAYS TO GET OU 

T." aD(Nl•2aELSEPRINT"IT TAlES 4 DAYS TO GET OUT"aD 
(Nl•4 

3461 INPUTA$aRETURN 
3511 PRIWT"A OUST STORM HITS"aiPS(2,N) >IPRINTM$(7)JS$(2 

)aPRINT"YOU STOP FOR 1 DAY TO LET IT ~SS"aD(Kl•1 a 
INPUTA$aRETURJi a£LSEPRIWT"THE SAMD INJUitES YOUit EYE 
s 

YOU TAU 3 DAYS TO RECOVER YOUR SIGBT"aG(((N-1)* 
Sl+4)•4aD(N)•3:INPUTA$aRETURJI 

3Ut RETURN 
4111 IFN(W)•14S9•1 aL$•N$(4l1GOSUB2117:PRINTTAB(21l"-- T 

8£ WlMKEl --" :STOP :!LS!RETURR 
5111 I DRAW NAP 

Program COIIIUI ... I 

~ .,2.. INTEGRATED 
~EYPUIS UTILITY 

PACKAGE 
••vrry powerful, underpriced, a must buy!•• 
Marcia Kalish, OCTUG Newsleuer . May, 1980 

••Keyplus is terrinc . .. an incredible proaram." 
James Joachim, Nonh Hollywood, CA. 

" Thank you for your fantastic utility proaram." 
Mark C. Wehmhoder, Chicaao. ll. 

••Makes the TRS-80 I hat much more versasile. •• 
Carl Pawl . Santa Monica. CA. 

Keyplus is a powerful collection of utilities for the TRS-80. 
Routines can be enabled whenever the TRS-80 accesses the 
keyboard . A paniallist of utilities includes: 

AUTO REPEAT-Allows you to repeal a key simply by holdin& 
she key down. This is a must when edit ina BASIC proarams. 

LOWERCASE VIDEO-If your TRS-80 has a hardware modifica
tion Installed for lowercase video. Keyplus will add the software 
needed to make it work. 

BASIC SHORTHAND-Keyplus aenerates BASIC key words 
(GOSUB, INPUT, STEP, etc.) in a sin&le key stroke. You have the 
option of havin& Keyplus print trailina blanks when practical, add
inaso the appearance of the listina. 

RESTORE LOST BASIC PROGRAM- Ever NEW a proaram on· 
ly to realize you did not record it? Two key strokes and you·ve aot is 
back! 

LOWERCASE WITHOUT SHIFT -Keyplus lets you aenerate 
lowercase from the keyboard without depressin&Jhe SHIFT key. 

DIRECT U:YBOARD ENTRY OF GRAPHICS-Type araphic 
strinas directly from the keyboard. This is the easy way so create 
BASIC proararns with super fast araphics . 

USER DEFINABLE STRINGs-Two user definable strinas up to 
32 characters lona can be &enerated in a sin&le key stroke. With this 
feature redundanl input docs not have to be retyped . 

KEYBOARD DEBOUNCE-(LV. II, 16K version only) Keyp(us 
cures debounce problems completely. 

AUTO INPUT -(Disk version only) Allows you to define a strina. 
save the strin& onto disk. and then recall the strina . foolina the com· 
puter into thin kina the strin& is beina typed from keyboard. This is 
extremely powerful. For example, you can enter BASIC, set mem
ory size, reserve file buffers, sum off interrupts, run a proaram. re
spond to questions asked by she proaram, etc., automasically from 
power up or from the DOS READY prompt. 

SAVE KEYPLUs-(Disk version only) You can use this routine to 
allow Keyplus to be initializ.ccl with any combinaJion of rousines 
enabled or disabled . In addition, your user definable strinas can be 
saved to disk! 

Disk Keyplus comes on cassette with both the 32K and 48K ver
sions recorded twice. The documentation aives detailed informa
tion on loadina Keyplus to diskette . 

TRS-80 is a rqistered Jrade mark of Tandy Corp. 

• SJW,I~~e., PO Bol!438, Huntinadon Valley. Pa. 19006 z 
To order phone (215) 947-20n. 

Circle one: Lv .216K S14.9S Disk 32--48K SI9.9S 
Circle one: VISA MASTER CARD Check Money Order 

Pa. rcsidenu add 61Vt sales Ill! . NAME ________________________________ ___ 

SIGNA TUllE -----------------------
ADDRESS 
CITY. STATE, ZIP 

CARD# EXP DAT ... E ____ ~ 
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ZIP UP TO 
7SPEEDS! 

NOW YOU CAN RUN YOUR TRS-80 RELIABLY 100% TO 125% FASTER (4 
MHZ)! Our NEW speedup board enables programs to run 50% slower than 
normal, normal, and 50%, 70%, 90%, 100%, or 125% laster. A 50% mini
mum Increase Is guarantHd (90% to 100% typical); however, DETAILED IN
STRUCTIONS SHOW CHANGES REQUIRED TO THE TRS-80 THAT WILL 
INSURE RELIABLE OPERATION AT THE 100% OR 125% INCREASE I 
Software SPHd control with switch override option allows speed changes 
AT ANY TIME without program Interruption. Our board also compensates 
lor slow memory I Automatic slow down possible during cassette or disk 
operation (not required lor TRSDOS, NEWDOS, and VTOS 4.D !). Power 
LED changes color (red - yellow - green) to indicate normal, slow. and 
high speed operation. 

ASSEMBLED AND TESTED $37.50 

VIDEO I. Provides black characters and graphics on an all white screen lor 
1 much crisper and easier to read presentation - gives none of the glare 
nsoclated with pintle screen add-ons. Includes a unit to Improve monitor 
performance. 

$23.95 

OKIDATA Mlcrollne 80 printer. 
$559 (list $800) 

Calli . residents add 6% tax. Foreign orders add 10%. Printers shipped 
lrelght collect. 

ARCHBOLD ELECTRONICS 
10708 Segovia Way Rancho Cordova, CA 95670 

(916) 635-5408 
Dealer inquiries invited 

*
ITEMS NOW HAVE 3-D-abi l i ty 
(Ins ides, Outs i des,etc ) 

*
MULTI -PLAYER - up to 12 
and they can be friend or foe 

* UNRESTRICT [:D COMMANDS 
up to fu II paragraphs! 

COMING SOON . . . 
Bug Your Dealer I 
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5111 IFS2•8COSUB5888:S2•1 
5128 CLS : PRINTTAB ( 25 ) "KAP FOR " ;N$ (N) : PRINTSTRING$(63,C 

HR$(14 3 )) ; :FORX• 1 27T0896STEP64:PRINT~X , CHR$(191 ) ;: 
NEXTX 

5838 PORX•64T0832STEP64:PRINT@X,CHR$(191 ) ;:NEXTX:PRINT : 
PR1NTSTRING$(64, CHR$(1 43)) ; 

5848 Y• 8 :Z•8 :B•6:FORX•494T0886STEP64:Y•Y+1:IFY•3TH ENZ• 1 
5158 IFY• 40RY•5Z•5:B• 11 
5155 IFY•60RY•7Z • 6:B• 8 
5157 IFY >7Y•4 
516 8 PRINT~X- Z , STR1NG$(B, CIIR$( 14 6)) 1 
5878 NEXTX :FORX•6 48T08 49 STEP6 4 :Z• O:B•8:PR1NT@X, STRINC$( 

8 , CHR$( 146)) ;:NEXTX 
5888 Y• 8 : Z•8: B•7: f'ORX•l7 8T0618STEP6 4 : Y• Y+1 : I FY • 2TIIENZ• 2 
5898 IFY•3Z•3:B•18 
5195 IFY•4Z•5:B•12 
5197 I FY•5Z•6: 8•6 
5198 IFY•6Z•5:B• 4 
5181 PRINT~X-Z,STRINGS ( B,CHR$ ( 178 )) ; 
5115 NEXTX :Z•5 : FORX• 19 4T051 4 STEP64:PR1NT~X , STRINC$( Z, CH 

R$ ( 171) ) ;: Z•Z+1: NEXTX: FORX• 57 8T0668STEP64: 8•3 : Z• O: 
PRINT~X,STRINC$(3,CHR $ (17 8 )) ;:NEXTX 

5111 Y• 8 :Z•8 :B•7 : FORX•145T0861STEP6 4 :Y•Y+1 
5115 IFY >3Z•Z +1: IFY >8THENB• l3ELSEB•9 
5121 PRINT~X+Z , STRINCS(B, CHR$(188) ); 
5131 NEXTX: 
5161 PRI NT@567 ,"START •• ; : PRI NT@769," • END"; 
5281 PP• INT( ( I NT ( ( Y ( N)/ 2) +. 5) • 64) + (X ( N) •1. 5) +6 4) : COSUR5 

519 
52 18 PRI NT@7 47 ,"DESERT" ;:PRINT@296 , "FOREST ";:PRINT@66 5 , 

"MOUNTAINS " ;:PRINT@985,"PRESS ANY KEY " ;:! PPP>0PRIN 
T@PP, "« •; 

5299 IPINK£YS• " "THEN5299ELSERETURN 
5518 PORW•IT024 :H (W) •8:NEXTW 
55 18 PORW•IT06:Z• ( 15361+PP) - W 
5512 IFPEEK (Z) •I46H (W)•1 
5514 IFPEEK (Z) • 171H (W) •2 
5516 IFPEEK(Z)•1 88H (W) •3 
5518 WZ•I : COSUB5718:NEXTW 
5528 PORW•1T06 : Z•(15368+PP ) +W 
5522 I FPEEK(Z)• 14 6H(W+6)•1 
5S24 I PPEEK( Z)•178H(W+6)• 2 
5526 IFPEEK(Z) • 188H(W+6)•3 
5528 WZ•6:COSUB57BI : NEXTW 
55 31 PORii•1T06: Z • ( 15360+PP) + (W• 6 4) 
5532 IPPEEK(Z)•1 46H(W+l2 ) •1 
5534 I FPEEK(Z)• 170H(W+12)•2 
5536 I PPEEK(Z)•188H(W+12)E3 
5538 WZ•12:COSUB5 788 :NEXTW 
5541 FORW• 1T06:Z• ( l 5368+PP ) - (W• 6 4) 
5542 IFPEEK(Z)•146H(W+18) •l 
5544 IFPEEK ( Z) •178H (W+18 ) •2 
5546 IFPEEK( Z) •1 88M(W+18 )•3 
5548 WZ•18:COSUB5711 : NEXTW:RETURN 
57 18 PORWW•8T018 
5711 IPZ• MP(WW)H(W+WZ ) •13 
57 15 IPZ•ML( WW )H(W+WZ)•23 
5728 NEXTWW 
5725 FORWW• 1T04 
57 31 IFZ •PL (WW )H(W+WZ)•11 
5735 IPZ•DL (WW)H(W+WZ)•l1 
5741 I FZ• FL (WW )H( W+WZ)•l2 
57 42 IFZ•STTHENH(W+WZ)•14 
5745 NEXTWW :RETURN 
5881 HL (1)•15589:HL (2 )• 15573: HL(3)•15637:ML( 4)•15703: HL 

( 5)•15768: HL (6 )•15833:HL (7 ) • 15898: HL (8)•15963:HL(9 
) •l603 2:HL( 18 )•16 197: ML( 8)•16 162 :HP ( 1)•16227: HP(2 ) 
•15711:MP(3 ) •157 82:MP ( 4) •16828:MP (5) •16129:HP (6 )•1 
6838:HP(7) •16831 

5815 MP ( 8) •15638+ ( RND (5) • 65 ) :ST•16129 
581e PL ( 1 ) •15565+ ( RND (4) • 65 ) :PL (2) •15566+(RND (4) • 65) : PL 

(3)•15588+ (RND (4 ) • 65 ) :PL( 4)•15583+ (RND(4) • 65) 
5821 DL(l)•15728+ ( RND (4) •64) :DL (2) •15917+(RND ( 4) • 64 ) : DL 

(3)• 15944 +(RND ( 4) • 65 ) :DL ( 4)•15945+(RND( 4 ) • 64) 
5831 FL(1)•15466+(RND (5 ) • 65) :FL(2 )•15466+( RND(5) • 63 ) :FL 

(3)•155 59+ (RND( 5) • 65) : FL( 4)•15561 +(RND(5 )*6 5) 
5890 RETURN 
6888 ' IN ITIAL I ZE 
6868 L$(8)• "PRA I RIE " :L$(1) •"DESERT " :L$(2)•"FOREST" :L$ (3 

)• "HOUNTAINS" : H$(8) •"A LI TTLE I~USE ON THE PRAIRIE 
" :H$(1)•"A WATER HOLE":H$(2)•"A STREAH " : H$(3)• "A H 
OIJNTAIN PASS" 

6865 H$(5 ) • "AN IMPASSABLE CLIFF": C$(1 ) •"HUNCRY," :C$(2)• 
"THIRSTY, " :C$ (3) • "SICK ," :C$ ( 4) • "WOUNDED, " 

6078 WHS• "A SICN. IT SAYS : 
•• NO TRESSPASSINCI ••" :H$ (4 

) • "A SHALL TOWN ": L$( 4) • H$ (4) 
6088 RS(I)• "THERE ' S A PRAIRIE DOC UP AHEAD. " :RS ( 2) • "THE 

RE'S A SOUIRRELL UP IN A TREE ." :RS(3 ) • "THERE' S A R 
ABBIT I N THE BUSHES. " :OS• "DO YOU WANT TO SHOOT IT 
FOR FOOD Y - N? " 1M$ (6) • "YOU SHOULD HAVE BROUGHT • 
: H$(7)• "COOD THING YOU BROUGHT • 

6198 B$( 1 )•" A SCORPION": B$(2)• " A RATTLESNAKE " 
6999 RETURN 
7818 DATA*BOOTS ","A BANDANA" , "BLANKETS ","LONG JOHNS" , "A 

KNIFE*,*ROCK CANDY " ,"A RIFLE" ,*A REVOLVER","AMHUN 
ITION" ,*HEDICAL SUPPLIES ","WHISKEY ","ROPE", "AN AXE 
", "A BOX OF TRINKETS ","COLD DUST" , "FIELD CLASSES" , 
"SPARE WACON PARTS " 

7851 DATA " FOOD FOR YOU " , "OATS FOR THE HORS£S","WATER",4 
, 1, 3 ,1 ,3 , 3 , 7 , s, 3, s, s ,2 , 4 , 4 , 5, 4 , 1s , e,e , e 



INFLATION FIGHTER-ROUND# 2 
KO Inflation With Our Knock-Out Prices 

MPI88T Impact Matrix Printer 
Quality, Full-Page Printout 
For Your TRS 80 Computer! 

Unrivaled champion of the small business, educa tio nal, personal computing and 
profess ional user. Quality construction and co nt inuous d uty print head allow 
heavy usage. Attract ive styling complements t he most elegant of systems 
without sacrificing compact size. 

• Type of Pnntmc Impact bidirec~ional7x7 dot mat rix • Pront R>te I 00 
characters pe r second (m~x1mum) • Thruput. 80 chllr-Jcters per se<ond 
(muomum) • Ch>ncter ~t Full uppe r a nd lower use 96 character 
ASCII<et, software selocuble songle ordoublewodech•noc.erfonu • Char>cter 
Height 0 lOon (01Scm) • PnntForm>t 80in (20 )cm)hnelength. IO choncters 
per lone>< I 0 CPl. 96chancte,... perlon .. t 12 CPl. 120ch>ncte,... per lone 
at IS CPl. Ill ch•r•cters per lone>< 165 CPI • P>per Feed 10 Iones per 
second. stepper motor controlled User selectable pressure roller or 
troctor feed • Line Spocong 6 o r 8 lines per inc h, user selecuble 
• Media· Roll paper: 8 SIn (2 1 6 em) wide by SIn ( 12 7 em) do a meter 
single ply or pressure senSitive multople copy paper . 0 012 In (3 mm) 
maKomum thickness Fa n Fold paper: l1n (10 I cm) to9 .S in (24 I em) 
sprocktt (1ncludong sprocktt margins). 0 0121nc. (3 mm) 
maxtmum thiCkness Cut Sheet pape r : Maxtmum w1dth. 9 S ln. 

(24 I em) • Robbon Contonuous loop cartndge. 20 yds 0 Son 
(I 27 em) wode block nbbon. S molloon char>cter lone • Input 
Power IIS/230VAC ~ IO%.S0/60HZ e Oaulnput: Para llel: 
Concronocs compulble 7·bot ASCII. Til levels woth strobe. 
acknowledte rtturned to tndtene dau was recetved Seri~l: 
RS2l1C or 20 m• Current loop woth BUSY (RS232C 
only) handshoke 10 or II bou. 100. I SO. 300. 600 1200 
boud • Data Buffer: I K ( lK o ptoonal) • For mJ Control: 
Top of Form (e1ght selecuble formslen&ths) Skip over perforotoon 
e PhysouiOtmensoons 162Son (4 1 )cm)wodexl075on (273cm) 
deep • 6 2S In (IS 9 em) ho&h Oomensoons exclude poper and paper 
holder Weo&ht less than IS lbs (6 75 Kg) 

Other Contenders 
PRINTE RS 

N(C ~~10 RO w lr>CIOo los! $2950 Sl~9~ 
NEC SS20 KSR w lo.cloo los! S3270 $2950 
011blo 1650 ROw toWor l"l $3425 Sll90 
011blo 16SO KSR w tro<tor lo>l S389S S321S 
II 810 S.>C Setllll"t $1895 SI64S 
II 810 S.liC P.,.Hollo>l $1940 Sl69~ 
II 743 KSR u c ASCIIll\l Sl395 SUS 
ANIHa OP9500 200 <liS lost SI6SO $1449 
CttOtJOOI<S 702 RO 120 <115 lost $2440 $1995 
C.otrooocs 703 RO 120 <liS lOSI $3140 Sll9S 
C..ll .. ocs 104 RO 180 <liS lost $2350 SillS 
S.ndtn -., 12 7 50 200 <P> LOSI $4100 S326S 

$S SUPER VALUES$$ 
( Equivalent or bell.,. petformancethan 

Radio Shack TRSIO line Printe<lll) 

ANACOII ISO ll\1 $1395 NOW Sl t9S 
· 150 cps. bodntcloonolloaoc Setl ona · 10. Ill oo 
ll6 columns • 6 or I hnu oer tnch • 5 S tps slew 

~:~:~e~:,;~9loM:~~·:/ ,~~~··' s'·"~ 1t04]~{'t'aen ~~:: 
paper. traclor fu d • ouctnl l plus ~ coptts • 6 
mtll ton c h~tacter hie Snlp· tn ubbon urtndce • 
120/ 240 VAC 50160HI powtr' Sott 23" 114 a I 
(51 4 em • lS 6 em • 20 l em motooc)wtot h1l01bs 
(31 lbs shopponcl 

OAIA ROYAl S000 
80 Column loS! SI29S $1150 
136Colu"'n lo<l$1395 S1250 

COMPUTERS 
HEW! Ftom Pmon11 M1croCompulm lnc. 

PMC 80 Compulor . . . . . .. . . SS79 
funloonoiiJ oquiValent lo IRSBO MOdel I Compuler 
~·th lt•l'f II Bosoc lnd 16K "'•mory Hos bu•ll 1n 
ca<>ene tet01der IV modulolof IV ooonolor oulpul 
prus addotoOnll feolurH 
PIIC·IO Fufloocl C.uttte Systo11 . . . $219 
laadsst>ndlld l.tveiiiBHocorSY'temC.ssettetapos 
16 bOlOS Iosier ol 8000 S.ud Includes modofted 
casseue •nd 1 0 ldoptor 

TRS-80 ADD·OU 
fCI -80 hstlood C.sselto lntorlKt Sl49 
Unl~• olfltr h•ah speed r:usette dec our FCIIoads 
•• <tond~rd tormot usseflrs 11 16 tomes the normol 
speed Yes. you un load 811Ckil<k. on less than 4 
>Klllldl l'lugs onto the blck ol your keyboald or 
uponsoon onlerloce ond openlts on ROM blsed 
pooerom under IRS 80 conlool called hom Bosoc. 
System or Oosk Basoc The buoll on ROM olso provodes 
keyboard debounce. aulo repel! 1nd key beep A 
mOdofoed CIR 41 emelle 11pe tecordet 1S used 
allowong play and lasllorwatd bunons to latch down 
du11ng tead ol tape II un sloll be used lot CSAVE al 
notmal speed Comes w'th onSirucllon bookie! lot 
m0doloc11oon ol CIR 41 Powerpocl and IRS 80 
1nterconnec1 c.b'e t•ln 

de voces oil rls oulpul connector Power pack and IRS· 
80 onlerconneCI cable exlr• 

CA8·40 Flot Coblo/ 40 PIN • . . 
PWR·IO Pow11 Poe I (9V ol 500 ooo ) 

NEW 

.. m 

.. u 
loll 32-Pnnttl/ lolei!IOIJ E.tpo nSOOft Module. Onvt 
!l'~nltonocs compobblt Pflftttlond add 16Kor32K 

S.S.C UM ............................. Stt 
Woth 16K ............................. $1St 
Witll32K .................. .... ... . ... $Itt 

NEW 
II PC llocroc:onneclo .. lost $300 $275 
All lnltr&tlled RS232 ad1pter ond dotect connect 
modero for any mOdtl IRS 80 ConneciS dnecUy 10 
COfOIPUier bus erunon•tonc 1 need for RodoG Shock 
E.tponsoon So•. RS232 Adopt01 ond Acoustic 
mterfKt Complete •1th bus connector and tntethgent 
termtnal software program 

CYBERH£TICS I RS·80 - CP/ M 
BUSI HESS SOfTWARE 

Tho fosltsl Mod· II CP/ M with lht most luluros" ' 
1100·11 CP/ M. .. .. . .. $249 
• Ove1 610,000 byles/ dosl • Oownloldona package 
tncluded • 1.000 baud operahon of ser~af pflnter 
wolhout dala loss • So nate d11ve blckup 
1100-1 CP/ 11 $149 
• "' •ed ""I'• doublt dtn"IY on 1ny ol 4 dro•tsltven 
1 I d11 we SY"•'"I ' U Ill 1»1 d I Of>O'flloott ' 
El'lul.lt"" of cursor addreU~rt few 1111 of ~vttll 
'dumb CRis 
CBASIC 2(11od I 01!1) SI09 
• Aurol f proflttl SUPilOrt & ASCII U>pollorm solr•ll t 
(LPHIII) • Sulllllement•l documenl dtselobona our 
"'P •~t"Ut on • Ustr sttt.l~ function ~eys 

lht tolloWJncsollwootloo llod·ll CP ll onlyunltss 
olhorwost SIJitd (otquuu CUSIC 2) 

ACCISSOII£S 
110 C.lllt (Spt(dy Cl>mpulto 

Type •net Stroll or P111lloll $19 
E•tr• Ribbon t,nudce S9 
l K BuHrr 139 
ROll P•Dtf Hoidtf $24 

(mullokey !SAM). CRT streen handlon&. onletaciO¥e 
debut.Z80 cOde. ond I he mosl uselul l evel21ealutes 
Compoloble wolh lonely's Cobol-but runs foster' 

. 1495 
PIIS (Properly M•noeemenl System) lnlenctove 
menu d11ven S)"lem oncludes lui GIL bud&ebn&. 
cash jOurnol delonquency lost Ienon! ocbvoly/renl 
roll. tOfOipleluudol lrooland rrportsonvocanoes,lost 
toni. •nd •endors .. .. .. • .. .. .. • $650 
Deroo doslo Jnd monuol .. .. .. • .. . • S 75 
APH (A.oiOIIIIIed PotJenl Hoslory) ~oeral putpose 
quntAon I'! ~ "C. ans,;~ pnnl.IDI sysltm rurntshed IS 
s.td ad,.rn•SCtred •e•~t• ol systems lfntfll Pibt.nl 
~"IOfy (MOd I olsol .. .. .. .. S17S 
llo1oc Wand Ful t .. lure • ord processonc. ltue 
PIOI>OflrOnJI 'PJCI"&. fole mtr&•nt and Ult ol lu• 
streen tdotor lor souoce PfQirarns 01 dot• U99 
RPA (ResodenloJI Property Anllysos) An1ly1esoncome 
and upense tmanctng tuts. tnflallon and 
deprectatton on home. condo. or apanments over a 
use1 seltcflble lome Shows payoll on terms ol ROI, 
C,p flit cosh on·tash Amortouloon schedules and 
wotksheel . . . .. .. .. .. .. .. . $299 
RBC (Rent/ Buy Comp1roson) Sales ot onveslmenl lool 
to compare renttng and savtnas account mvestment 
• s purchasona• p~rtocular properly S249 

O•bornt C8ASIC source procroms (llod· lolso) 
Poytoll w 1tO<IItcounl•n& S249 
Accts P1y1blt Accts Rtcoovoblo Sl4' 
C.ntrolltdcor w ·eo,h "''"""' Sl49 
O&A (CBASIC lools (to ) $20 

Advtnture 

~~~\~~'WI'"•·· 
Cnbb•c• 
S.taon Chess 
S.rcon II (CISstllt ) 

CAllES 

(Oosl ) 

• 96 ASCII ChotKtm • 12S cps· 6 lonu per one~· 
9a9 11olm • S.lect>blt upended chaucltt• • !rut 
IICIPf' nd IOWtr C.J5t ptus undtrhAtna · Short liN 
eopobololy • Dynomoc P1olen woll> Jd)astoblt 
cUrJc-ter dt1Stty • Punts OU(IRII plas 5 COPIIS • 
Front 01 bollooo poper t .. d • llo<lor lucl • 5 IPS 
p.~ptr slew (Independent ot hud mohOft) • Top ot 
fotm • Robbon mtoodco • P11olloll or S.oool (1 10 lo 
9600 Baud I ' Ouoolued cabonot 

REX 80 ROll UTE NOEl $39 
Enobl•s "" of lht 2014 rmply lddres.s locJioons 
bel, eentfltend of S.soc ROiolond lilt TRS.80 RAM h 
fVJ , df'todn tt'tMt so t~fe 4 H •nttrftfente •.tte" a 
20488;teROMosustd AI « lontrrch•n ubleRO~ 
'IIIII th tomtDOnly ~ rout Ms nd cwoeums to be 
accmtd by Systtm or USR comm•nd lorernol 
,umpefS •'low ~ o' most ondustry mnd11d 24-pon 
plus holt> ROMs A connector uboe~"achfsREX 80 
IO 40 p._n bus conn.ttcw II blc .. of ~ e~bolrd or 
r•p.an"on bo• A 1 ' «n•ls tOUitd through REX 80 ate 
butl~rrd (r• crOt d<il,t) to • low t•P.In~n lot ottlrr RM CO BOl On•y COBOllor CP M • 'lh olleonott ~•vs Hunt 

$14 
$14 
$14 
SIO 
$19 
m 
Sl3 
119 

U lUll S Cu.fl Chttt Or mont ~ ordrr 01n._ • ur 111nstrt C 0 0 or crtdt1 urds S 10 00 '"'""""'"' Ctwar ordrn mustrncludt e •Citrtllon d• te Purcht u ordrn JIJO •cupted h om rt tOI!llltd rnsllhl1tons tncludt 1tlte~hont numbtr • •th • II 
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SCIENCE 

An exciting laboratory application for the people's computer. 

DVM Interface for the 80 

Karl J. Casper 
Harry R. Freedman 
Department of Physics 
Cleveland State University 
Cleveland, OH «115 

For recording scientific mea
surements, the TRS-80 is lit

tle better than a hand-held cal
culator if all of the data is en
tered through the keyboard. The 
80 becomes a scientific Instru
ment only when data can be 
read from a port. But In some 
cases, this data moves so swift
ly that it cannot be read by a 
BASIC program. 

An example of this is the in
formation recorded by a digital 
voltmeter. The settling time
the time for the voltmeter to sta
bilize at a particular reading- is 
usually in the range of 0.3 to 1.0 
seconds, which can conceivably 
be read in BASIC. But the digits 
in digital voltmeters are often 
strobed at rates of 500 Hz or 
greater- the appearance of a 
continuous display is only a 
consequence of the persistence 
of human vision. 

No BASIC program can read 
information into the computer 
at this rate. Rather, a machine 
language program is required, 

preferably one that can be easily 
linked to a BASIC program. 
When this linking is possible, 
the experimenter can write flexi
ble programs In a high level lan
guage to analyze and display 
the data recorded through the 
machine language program. 

In the past few years, single
chip peripheral interface adapt
ers have been developed, such 
as the 8255, which we have used 
to interface a Keithley Model 
179 digital voltmeter to the 
TRS-80. The circuit attached to 
the TRS-80 requires only two ad
ditional chips and a third chip Is 
mounted inside the Keithley 
DVM. All the connections are 
made by cable to the edge card 
connector on the rear of the 80's 
keyboard. 

This same circuit can be used 
to interface any other relay
driven devices to the TRS-80 
with suitable programming in
structions. You can use it to 
monitor an air conditioner or in a 
security system to shut off and 
turn on lights, automatically. 

The lnterfec:. 

Digital voltmeters not only 
come in all shapes and sizes; 
the digital information is dis
played with different numbers of 
digits and by different decoding 
schemes. In liquid crystal dis
plays, for example, all segments 
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of a seven-segment display are 
continuously available from the 
conversion circuit. A total of 35 
to 40 lines, depending on the 
decimal point display, may be 
physically connected to the 
display circuit. Decoding this in
formation with a TRS-80 re
quires a multiplex circuit that 
reads each digit in succession, 
a straightforward task, but with 
more wiring than we wanted. 

The Keithley Model179 digital 
voltmeter, like many voltmeters 
using light emitting diodes, 
strobes each digit Into the dis
play circuit. The lighted output 
Is not continuous: Each digit Is 
Illuminated In turn for two milli
seconds, then turned off for 
eight milliseconds. Each digit is 
illuminated in turn while the 
other digits are off. 

Multiplexing a display in this 
way not only saves power, but 
the digital Information Is Ideal 
for reading directly into the 
TRS-80. The time period of two 
mill iseconds is more than long 
enough to read the data and 
store it In a memory location. 
Moreover, the information Is in 
BCD form; the conversion to 
ASCII is trivial. 

Photo 1 shows the front panel 
of the Keithley DVM. The voltage 
is measured In ranges from 0.2 
volts to 2000 volts, the current In 
ranges from 0.2 mA to 2 amps, 

and the resistance from 2000 
ohms to 20 megohms. The sign 
is automatically d isplayed. 

This model DVM has no exter
nal connector to the TRS-80. We 
installed a 25-pin connector on 
the back of the DVM and used 
cables between it and the inter
face box. Inside we added a 
board with one integrated cir
cuit to wire from the range 
switches to the connector. AI· 
though this is simple, it does 
void the Keithly warranty. 

Basically, the 8255 peripheral 
interface adapter (PIA) has three 
ports- any of which may be 
used as Inputs and outputs
and three modes of operation. In 
the first mode, called mode 0, 
each of the three eight-bit ports, 
A, B and C, can be programmed 
for either Input or output by writ
ing the appropriate control word 
to the PIA. There Is no hand
shaking and any port can be 
switched between input and 
output functions by writing a dif
ferent control word to the PIA. 

Mode 1 permits Input/output 
data to be transferred to or from 
a specific port with handshak
ing. For example, a device may 
strobe the PIA Informing it that 
the device has data to be read. 
The microcomputer, which is 
programmed to poll Port C look
ing for a strobe, reads the data 
into the input buffer of either 
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Port A or Port B. The PIA can 
then output the data to another 
external device in a similar fash· 
ion. 

Mode 2 permits bi-directional 
communication with a periph
eral device. Port C is used to 
determine the direction of data 
flow in both Ports A and B. 

Initially. we connected the in
terface for mode 0 operation. 
However, this required a sepa
rate flip-flop which latched the 
TRS-80 Into a Wait state until 
the data strobes arrived. There 
was nothing wrong with this as 
long as the data strobes were 
physically present to bring the 
TRS-80 out of this Wait condi
tion. 

committed to reading the DVM 
as quickly as possible once the 
subroutine is accessed and is 
not allowed to perform any other 
function. It constantly polls Port 
C tor the strobe marking the 
next digit to be read. After read
ing and strobing this data (ap
proximately 50 microseconds). 
the TRS-80 returns to polling 
Port C. 

The 1255 Circuit 

The complete interlace circuit 
wiring diagram is shown In Fig. 
1. The 8255, designated as IC2, 
is used in mode 1 operation. 

Ports A and Bare both inputs 

and Port C directs the interface. 
The PIA is addressed by the 
TRS-80 whenever the instruction 
OUT 2.0 through OUT 243 is 
used. This address is decoded 
by the eight input NAND gate. 
ICI, and the address lines AO 
and A1 . 

Port A reads the digital data in 
BCD form. Since this informa
tion is desired in ASCII, the two 
high order bits PA4 and PA5 are 
connected directly to + 5 volts. 
Thus. the number four is read as 
34, which is decoded in ASCII as 
4. 

Port B reads all of the residual 
information about the sign ol 

. ,. 
t 

" ' 4 7 
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the number and the range. As 
we will see, it is important to 
know it the DVM is measuring 
resistance. Pin PB1 reads this 
information. 

It is also important to know if 
the DVM is connected to the in
terface circuit. Pin PBO mea
sures the DC supply vOltage to 
determine not only it it is con
nected, but also it it is turned on. 
If neither of these conditions is 
fulf i lled, the program returns im
mediately to BASIC. 

Of the three ports, POft C has 
the most work to do. Since the 
data from the DVM is stored in a 
string, it is necessary to deter· 

We worried that the memory 
might not be refreshed. but 
Radio Shack kindly informed us 
that the Z-80 memory refresh cy
cle continued even in this state. 
The z.ao simply executes NOPs 
during Wait to activate the re
fresh register. 
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However. of the eight differ· 
ent TRS-80's we connected to 
this interface. one unit appar· 
ently did not refresh during 
Wait, but did perform all other 
functions correctly. 
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Since it is unlikely that most 
users will have checked the Wait 
function, and since the addi· 
tionalllip-flop can be eliminated 
in mode 1, we abandoned mode 
0 operation. 
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use do not take lull advantage of 
handshaking, the TRS-80 is Fig. 1. Interface wiring disgrsm. The additiona/5-volt power supply nflfldftd for the 8255 is not shown. 
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mine the arrival of the first digit. 
The digit strobes are difleren· 
tiated by RC circuits which are 
physically wired inside the DVM. 
Each circuit is an input for a 
diode OR circuit which then ap
plies a signal to STB(B) at the ar
rival of a digit strobe- not nec
essarily the first one. 

The first digit strobe is also 
connected to STA(A). Since this 
strobe is differentiated, this pin 
returns almost immediately to a 
logic 1 state, and, about 0.3 
microseconds later, IBF(A) will 
be set to logic 1. If both IBF(A) 
and INTE(A) are high, then 
INTR(A) will be set to a logic 1 
state. The computer can check 
the level of INTR(A) to determine 
when the first digit strobe ar· 
rives. 

The actual execution of the 
main program takes less than 
100 microseconds, and the re· 
maining digits can be read in 
turn by checking INTR(B). 

The PIA IC2, the eight-input 
NAND gate IC1 , and the inverter 
IC3 are mounted in a minibox 
with a separate power supply as 
shown in Photo 2. About 60 mA 
total current is required by these 
chips, and neither the TRS-80 
nor the Keithley DVM have that 
much to spare. A separate + 5 
volt power supply was used. 

The interface box is attached 
by ribbon cables to the rear of 
the TRS-80 and to the Keithley 
DVM to a 40 pin jack that we 
mounted on the rear of the volt· 
meter. In this way, the adapter 
can be used for interfacing other 
equipment to the TRS-80. 

When operating the three PIA 
ports as input, it is advisable to 
return the pins to ground 
through a resistor as is shown 
for pins PB4-PB7. We chose the 
27000 ohm resistors because we 
had so many of them in our 
stock, but somewhat smaller or 
larger resistors would work just 
as well. 

The decimal is not read as in
put data by Port A. The informa· 
lion is obtained through each 
range switch input on Port B. 
Moreover, we assume that the 
user knows whether volts, 
amps, or ohms are being mea
sured. The wiring and the pro
gram are simplified by that as· 
sumption. 

If the voltmeter is set to ohms, 

then PB1 will be set high, but 
that particular piece of in forma· 
lion is determined only to place 
the decimal point correctly. The 
sign is determined by the logical 
value at pin PB2. If it is positive, 
then that point must register a 
logical 1. 

Finally, pin PBO determines 
that the digital voltmeter is 
turned on by checking its power 
supply. If the power is off, the 
program returns to BASIC with a 
reading of 0. This pin is con· 
tinually polled during the exe· 
cut ion of the program. If the five· 
volt power supply is off, no 
strobes appear and the program 
finds itself in an endless loop. 

Using a PIA simplifies the cir· 
cult enormously. Only four inte· 
grated circuits are actually 
needed, and the software con· 
trol subroutine is concise and 
easily written. 

The PIA is controlled through 
Port 243. This is not real port. 
but selects the control word that 
defines the mode of the PIA 
ports (Fig. 2). 

Selecting Ports A and Bas in· 
put and both upper and lower 
halves of Port C as an output 
when the chip is operating in 
mode 1 means that the control 
word should be 10110110 or 
B6H. This mode continues until 
changed by writing a different 
control word to 243. 

Imbedding the Subroutine 

The machine language sub· 
routine can be imbedded in the 
BASIC program by using string 
packing techniques. These were 
described among others by 
Mike Schmidt and Leo Christ· 
opherson in the May/June and 
July/Aug., 1979 issues of 80-

U.S. and by James Garon in the 
July, 1979 Issue of the Orange 
Country Users Group Newslet· 
ter. 

The machine code is literally 
stored as bytes in a character 
string in a BASIC statement. 
The starting address of this 
string is then passed on to the 
USA subroutine. Calling USA. 
accesses the machine language 
program. 

The first step in the process is 
the creation of a program which 
will store the machine code as 
bytes in a string. The following 
statement defines a string vari· 



able which must contain as 
many bytes as the machine lan· 
guage program: 

9000 AS• " ''' •• • •• •1•• • .. • '' ' 2''' •• 

The line number 9000 is arbi· 
trarily chosen, but to append 
this program to another, the line 
number should be larger than 
the other numbers In the BASIC 
program. The machine language 
subroutine is POKEd Into the ad· 
dresses corresponding to the 
bytes In the string. Each of the 
bytes represented by an aster· 
isk or a number is replaced by 
one byte of the machine ian· 
guage program. 

The input buffer, which inter· 
prets each line of a BASIC pro
gram before storing the line In 
memory, is only ~ bytes long. 
Therefore the machine ian· 
guage subroutine must not ex· 
ceed ~bytes, leas the number 
of bytes needed for the line num
ber and the characters AS= " 
and the closing quotation mark. 

The next step in the process 
picks up the beginning address 
of the string. The following 

CONTROL WORD 

statements are needed: 

9010 A1: PEEK(VARPT~ + 1) 
!1020 A2 = PEEK(VARPT~ + ) 
9030 A3 : A2•25$ + A I 

These statements set A 1 
equal to the least significant 
byte of the starting address of 
the string, A2 equal to the most 
significant byte of the address 
of the string, and A3 equal to the 
starting address of the string in 
decimal form. 

The USA function In Level II 
BASIC looks for the least signlfi· 
cant byte of the starting address 
of the machine language sub
routine at location 16526 and 
the most significant byte of the 
address at 16527. The following 
statement passes the beginning 
address of the string to these 
locations: 

9040 POKE 1652e,A 1 : POKE 111627 .A2 

Before storing these stat• 
menta as a subroutine, the char· 
acters In the string must be r• 
placed with the machine lan· 
guage program. After assem· 

1 07 1 o, o5 } o" I o3 1 o2 I o, I Do I 

L 
GROUP B \ 

PORT C (LOWER) - I•INPUT 
O•OUTPUT 

PORT B 
I•INPUT 
0• OUTPUT 

MODE SELECTION 
0• MODE 0 
I• MODE I 

I GROUP A \ 
PORT C (UPPER l 
I• INPUT 
O•OUTPUT 

PORT A 
I• INPUT 
O•OUTPUT 

MODE SELECTION 
OO•MODE 0 
01• MODE I 
IX • MODE 2 

J MODE SET FLAG 
I• ACTIVE 

Fig. 2. Control word format for operation of 8255 peripheral interface 
adapter (Courtesy Intel Corp.). 

Flftd the beot p<lce you con In tt..l• ,.,....1,.. on o boa of 10, v..-;m SY. Inch 
F._.. and tubtnoct $ .50: THATS OUII P'lllCf- We lnclvde the .......... (~ 
......... c_.ito<'t thit>!>i"'l and hondli"" -- In you< c-totlon) .• 
c=-e ""' p<lcet on other eq<~lpment; If - re not the lecnt e apent l,.., give ut 
o cofl . If you don 't ... It, gl,.. ut o coli. wt: HAVl LOTS Of STUFF II 

nttl _. IPICIAU 

IPICIAL 11 INCIAL 12 
If Y"" ,..,...... the "TIIS·IO 01511 If y<Lu purcho•• .... , ......... , 
AND OTHlfl MYSTffllfS. look for ~~~ . ~~ . ~ . . ·~.~-"~ the revulor p<lce of . . . . . . . .. 122.50 
you con buy 10 VffiiATLM DISKfT· you con buy 10 VlfiiATIM DISIIfT· 
TES ANO o plootlc llbro<y ..... TU ANO o plootk llbrory cOM 

1or ................... .. .. s:n.oo lor ......................... 5.00 
TOTAL $U.50 TOTAL $10US 

IPICIAL II INCIALM 
If you purchou "''AIIAT ::....lK' c~~ f~ ..:~= NEWOOS/10 for the regulor p<lce 
of ..... .•..•. . .......... . $14t.OO ... lCl of .................. $1.0.00 
- will t,.. you o boa of VliiA TIM 
OISIIm S AND o ploltk llbrory 
. .......... .. ....... ........ . FlU 

- wl~ you o boa of VIllA TIM 
OISI(l AND o plottic libro<y 
cOM ....................... FlU 

TOTAL sut.oo TOTAl 1.0.00 

PlltCI LilT ................ 
Verbotl"' SY• . $26.50 
Verbatim I ' 30.00 
Verbotl"' I " Double O...tlty U .OO .... 
,.,com Seporotor 
Flippy Kit 
It!( 1om Kit (:lOOn•) 
Herd l4ole Tool 

..tilf• (50) 
"otllc Sto< ... lox e· 
"otllc Stor..,. lox 5 't. • 
,lottie Dltkette Sheeh (10) ........ 
We hove loh ll _...._ 
S010C 101:10 
ClNTIIOHIX 131 
AHADfX 01' ·1000 

:n.oo 
11.95 
ff.OO 

4.00 
9.95 
3.00 
2.50 
6.95 

CALL 

n s.oo 
CALL 

155.00 

[i] fllllr'IS ..... 
~IJ·~ 
~·IJIS~~ 

'"'ffl TIGU w l"ophk t nt.oo 
LOTS MOll ,_lHTlll$ IN 
STCICK 
LUOfX VIOfO 100 12" 
SHUGART SA 400 (35 

trock - oo lonely) 
M" 1 ·51 (.eo trock) 
~TIC («< trocil) 

~.,,. ,_ 
ll " x14' '-
........ ~lttt..._.., ..... .... 

IINO Poe - CATALOG 
t Add ohippi"'l f« po- only. 
'OfFill good ... ..,....,. loth. 

CALL 
124.95 

34'.00 
:JSf.OO 
:JSf.OO 

:IO.sot 
32.1St 

CAU 

,,..~.,.._...,__.,o.oo. 

..-PertcOnln•• 
Ca ......... Callforn .. 
91302(213) 183-1594 

All drive• ere brend new and Include ch•••t• and power euppty. 
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Keep your library of 80 Mlcrocom· 
puling safe from loss or damage In 
these handsomely appointed binders 
w oth rich dark green covers and gold 
lellerong. Each binder holds 12 issues 
making an EXCELLENT REFERENCE 
HANDBOOK. Several bonders form a 
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READ 
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your TRS-80* microcomputer wou 
have sorted 1,200 names and addresses, 
10,000 numbers, or any other Random 
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"Let us sort things out for you!" 
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GIN RUMMY 2.0 plays a strong game. good enougn to challenge 
an ~x~t player. Plays a full regulation ga~. keeps scor~ to 
gam~ and c.hanges strategy to count~ opponent's play. A pro· 
gram you'll l!fljoy playing against and trying to beat. 

MGR-1 S14.95 

LABYRINTH RUN A fitSt action game, racing through sharp 
turns. slaloms and narrowing passages. set a record time- or 
hit a waH and you're out. Each labyrinth nas Sprint and Full 
courses. with three l~veiS of Skill. A fascinating test of coordl· 
nation and Skill. High speeCI graphics. MLR·1 S9.9S 

I .S.P. LAI BaseO on tne famous Duke university ex~i~nts. 
The comput~ seleCts symbols at random to diSplay on the 
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MANHATTAN SOFTWARE, Inc. ...90 
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bling the program using the 
Editor/Assembler, the machine 
language code is written in data 
statements in decimal form: 

10010 DATA 217.221.2211.245.175.40,1,1.1,1. 
1, 1, 1,1, 1 '1,79,&,5.221 

10020 DATA 42,142,&l,221,Sof,7,45.62,147, 
211. 
243.82, 128,211 .242 ,21e,242.87. 
175.211 

plus as many additional data 
statements as are necessary. 
Any number of bytes, up to ap
proximately 250, can be entered 
into a single data statement, but 
editing a data statement con
taining more than 20 bytes is in
convenient and time consum
ing. In general, the actual num
ber of bytes in a data statement 
and the format seems to vary 
widely according to individual 
preferences. The one used here 
is easy for us to edit and modify. 

Altar writing N bytes into data 
statements, the following steps 
read them into the string: 

10100 RESTORE 
10110 FOAI = OTO N-1 
10120 READ D: POKE A3 + I,D 
10130 NEXT I 

The complete program for 
reading the DVM subroutine into 

a string is shown in Program 
Listing 1. The first statement 
sets aside enough bytes for 
storing the string. This state
ment must exist in the BASIC 
program where th is subroutine 
will be used. 

When storing this subroutine 
on tape, only five steps, 9000 
through 9040, wi ll be retained. 
All other statements in the pro
gram in the listing may be dele!· 
ed. The subroutine may form 

part o f a general library of sub
routines that are appended to a 
BASIC program. The symbols 
A1·A3 and A$ are arbitrary and 
may be changed and the line 
numbers may be renumbered at 
any time. Statement 9000 con
tains the machine language 
subroutine which is called by 
the statement X = USR(O). Any 
number of subroutines may be 
included in a program. It is only 
necessary to POKE the starting 
address of the subroutine into 

locations 16526 and 16527 each 
time that you wish to change the 
subroutine called by the USA 
function. 

Even if the subroutine de-



Photo 1. Front panel of Keithley digital voltmeter. 

scribed here is the only one 
used in a program, it is desirable 
to access it in the following way: 

2000 FOR N =0 TO 99 
2010 GOSUe 9000 
2020 X = USRjO) 

2030 NEXT N 

The Important step Is line 
2010. If any BASIC statement is 
Inserted into the program at any 
time, the BASIC interpreter 
automatically reallocates mem· 
ory storage of the rest of the 
BASIC program Including the 
string containing the subrou· 
tine. The validity of the address· 
es that have been so carefully 
POKEd Into locations 16526 and 
16527 Is lost. To restore that 
validity, the beginning address 
must be rePOKEd into those 
memory locations. Although it 

adds some time to the program, 
lines 2010 and 2020 should al· 
ways be coupled In writing 
BASIC programs. 

Subroutines from Disk 

If the program Is to be used 
with Disk BASIC, then, as Garon 
has pointed out, it is necessary 
to replace line 9040 with 9040 
DEFUSRO = A3. 

The subroutine can then be 
called with the statement X = 
USRO(O). Subroutines stored In 
Disk BASIC are even more easily 
appended to BASIC programs. 
The greater storage capacity 
and speed of the disk simplify 
programming, and line renum· 
bering Is a utility usually avail· 
able in most disk operating sys. 
tems. The procedure Is quite 
similar to that used In large 
computers when accessing 
library subroutines. 

After the data statements are 
read and the code POKEd into 
the string, line 9000 now has 
bytes In the string that BASIC in· 

terprets In several ways. For ex· 
ample, suppose that line 9000 
originally set aside 10 bytes for 
a subroutine consisting of the 
following: 49,50,51 ,52,53,54,55, 
56,57,58. This subroutine does 
nothing, but after POKEing the 
bytes into the string, line 9000 
would look like this: 9000 AS= 
" 123456789:" . These are the 
ASCII equivalents of the bytes in 
the string. 

The Level II BASIC interpreter 
checks each byte in a BASIC 
statement to determine If it is: 

A) A control code; 
B) An ASCII character; 
C) A token; 

The second edition of the 
Level II BASIC reference manual 
provides more informat ion 
about this procedure on pages 
Cl2 and 3, and page E/1 . When 
the interpreter sees a byte be· 

tween 21H and 5FH, it Interprets 
that byte as an ASCII character 
in the way shown in this II lustra· 
lion. 

One byte in this group must 
be avoided, 22H. This is Inter· 
preted as the ASCII character 
and signifies the end of the 
string. 

For bytes between 80H and 
FAH, and for the byte FFH, the 
Interpreter sees that bit 7 is set 
and understands that the byte Is 
a token for one of the BASIC 
functions. This results In less 
memory being needed In Level II 
for storing a BASIC program and 
gives an Interesting appearance 
to the string. 

Unfortunately, the second 
edition of the Level II manual 
overlooks the token for SOH 
(128D) which is END and the 
token for 255 which Is I SA. If the 
data statement In the example 
contains the code 229,213,195, 
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Client Write-Up Syatem* 

The Client Write-Up System allows lor the quiclt preparation of finan
cial records (Gene ral Ledger. Balance sheet, Income Statement) lor a 
client. 
One time entry of general ledger and payroll accumulation by 
employee. 
Calculates and a ccrues employer taxes lor Socia.! Security, Federal 
and State U/C taxes. User furnishes the taxable wages and rates and 
the computer sets up the liability and expense. 
Allows up to ten repetitive entries lor depreciation and amortization of 
prepaid expenses, which are entered into the Client Master File and 
automatically updated monthly. 
General ledger account a nd employee names are displayed when 
keyed by the user. 
Can consolidate individual master files into one profit and loss state
ment. and one balance sheet. 
All constants such as tax rates. taxable wages, etc. are user furnished 
in the Client Master file . 
Report a 
1lial Balance 
General Ledger 
Income Statement 
Balance Sheet 

Comparative US and BIS 
941. W-2 
$1500.00 

nme ADalyala Syatem * 

Accurate accounting of the billing of time and services rendered is the 
goal of the Time Ana lysis System (TASl. 
Activity file can be custom tailored by the organization to tit individual 
business applications. 
Employee time is categorized into different activities. 
Activities are entered into the client file and reflect the activity per
formed, and the time spent by the employee. 
Rates are assigned to each employee and are used to bill the employ
ee's time. 
Rate and activity amounts to be billed are computed and maintained 
as a Work-In-Progress amount. 
All or part of the Worlt-In-Progress amount is transferred into an 
a ccounts receivable amount at the end of the month. 
Statements are printed reflecting the accounts receivable amount 
owed by th e clients. 
Report a 
Activity File 
Employee File 
Employee Activity Repart 
Client File 

Client Activity Ledger 
Statements 
$200.00 

Auet Depreciation Syatem * 

The goal of the Asset Depreciation System (ADS) is to lteep accurate 
records of a client's assets and subsequent deprecia tions. 
Depreciation of a given asset Is computed by one of live standard 
methods: Stralght Une, Sum-of-the-Year 's-Oiglts, Double Declining 
Balance. 1.50 Decl!nlng Balance, and 1.25 Declirting Bala nce. 
Dates used with the purchase of the asset are rounded to the nearest 
month stan. 
An asset. at the end of useful life . is terminated by one of four methods 
of dispaeal. 
ADS houses a general ledger chan of accounts so that the accoun
tant's own general ledger may be easily cross-referenced with the 
ADS. 
The asset cost and accumulated dep reciations are grouped by the 
ADS general ledger. 
Report• 
Fixed Asset Ledger 
Asset Depreciation 

Schedule 

·Barel-~·· MOD nw/ 64K RAM 
132 Column Une Printer 

COA listing 
Equip ment File Usting 
$200.00 

or 
MOD I w/ 32K RAM 
3 5\lc" Disk Drives 

........ The Comptete "'3 

...... I Computer Company 

Houston Micre>-~er Tech IOiogies, Inc. 
5313 a.onn.t Baleire. ,...._ n401 113/elll-2206 
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219,241 ,211 ,243,217,209,201 ' 
then the resulting string would 
appear as: 

9000 A$ = PEEK = ERRtNPCOBLORLENA 
BS(KE'I'S" 

all of which are tokens for this 
particular machine code. 

Real problems begin when 
the interpreter encounters the 
bytes FB, FC, FD and particular
ly FE. All of these have a 
destructive appearance when 
the program is listed although 
the machine code remains in
tact with FB, FC and FD. For 
most scientific programs it is 
better to work around opcodes 
using these bytes, thereby mak
ing it simpler to debug and 
modify the programs. For these 
bytes and the following, the ef
fects can be observed by POKE
Ing the following bytes Into line 
9000: 

tOOOO DATA • 9.58.51,52,CC.53.CC,54,CC, 
55 

For CC, simply substitute the 

desired bytes, and after POKE
Ing, list lin~ 9000. 

Similar problems occur when 

the interpreter encounters bytes 
below 20H. From the Level II 
manual, these bytes are used for 
control codes for 110 functions. 
Trouble starts with byte 0. The 
BASIC interpreter, seeing this 
byte, thinks that it has reached 
the end of a line and that the 

. 

next byte Is the beginning of a 
new line. Machine code contain
ing this byte must be avoided at 
all times. 

The next byte 01 causes no 
problems, since the BASIC inter
preter simply ignores it in dis
playing the string, although the 
machine code is stored in the 
correct memory locations. For 
example, if the data statement 
contains the bytes: 

10000 OAT A 49,50.51 ,52, 1,53.1.54, 1,55 

then after reading this into the 
string line 9000 will have the ap
pearance: 9000 A$= "1234567" 

The 01 byte has been ignored 
and it appears that the string on
ly has seven characters. But 
when the memory locations cor· 
responding to the string are ex
amined, all of the bytes are 
found in the right places. 

The use of bytes seen as con
trol codes can be summarized 
as in Table 1. All bytes are 
shown in decimal form. 

Machine Language Subroutine 

In constructing the machine 
language routi ne with the 
TRS-80 Edito r/Assembler, we 
followed several pr inci ples. 
First, the subroutine is to be im
bedded in the BASIC program 
which dynamically reallocates it 
to different portions of memory 
and obviates setting aside any 
speci fic portion o f memory. 

i;;:;t; ••• ~ 

I 0 W l R T r ~ : 0 , • 

Photo 2. Min/box containing complete interface circuit. Box is larger 
than necessary for future interfaces. 
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***A PERCOM BULLETIN * * * 
Adapter for TRS-80* computer eliminates disk read errors 

Garland, Texas - Harold 
Mauch, president of Peroom 
Data Company, announced 
that the oompany is lll8f1(eting 
a simple plug-in adapter for 
TRs-ao• computers that cor
rects a design deficiency in 
the disk controller circuit. 

The problem, which 
causes disk react errors, has 
been traced to Tandy's re
liance on a circuit internal to 
the FD1771 controller IC to 
perform the function of 
se~ating clock and data 
pu . 

As explained in the 
Backgrounder, use of the in
temaf chip circuit for reliable 
data-clo<:k separation is a de-
. n shortcut which the man,acturer of the controller IC 

warns against. 
The Percom solution. a 

PC card adapter called the 
SEPARATOR™. eliminates 
the problem by substituting an 
explicit data separator circuit 

Percom adapter fixes TRS-80" computerd/$kcol'ftro/lel . 

- one which has been used The SEPARATORTM is 
reliably in Percom disk oon- Installed without modifying the 
trollers since 1977 - for the host system. The user merely 
intemaiiC separator circuit. removes the FD1 771 IC from 

the host controller, installs the 
IC in the DIP socket on the 
SEPARATOR"• card, and 
plugs the adapter into the va
cated socket of the host con
troller. 

Percom cautions that 
opening the Expansion Inter
face of the TRS-ao• comput
er, which is required to install 
the SEPARATORr ... may void 
the computer's limited 9<Hiay 
warranty. 

The SEPARATORrM, 
which sells for $29.95, may 
be purchased from Percom 
dealers or ordered direct from 
the factory. The Peroom toll
free order number is 1-
80(}527-1592. 

Payment for mail orders 
may be made by certified 
check, cashier's check or 
money order, or charged to a 
Master Card or VISA account. 
Texas residents must add 5% 
sales tax. 

Percom Mini-Disk Drives 
Store More, Cost Less. 

BACKGROUrtDtR 

CRC ERROR! TRACK LOCKED OUT! 
Peroom minktisk drives store more data, are 
more reliable, yet a ~track Peroom drive 
costs $100.00 .._ than a 35-track Tandy 
drive. 

You can store over 1 02 Kbytes per disk 
on Percom TFD-100 .. ~track drives, over 
197 Kbytes per disk on TFD-200 .. 77-track 

drives. A patch - supplied free on minidiskette - upgrades 
TRSoos· for operation with the newer~ and n -track drives. 

Both TF0-1oor .. and TF0-20QTM models are available in 
one-. two- and three-drive configurations. 

Prices start at $399 for a single-drive TF0-1 oor .. , $675 for a 
single-drive TFD-200r ... Drives are supplied with heavy-duty 
power supplies. Metal enclosure is finished in ~tible silver 
enamel. 

See your neatby Peroom dealer or order direct by calling 
tol~free 1-~527-1592. 

Five-Inch Disks Store More 
Than Eight-Inch Disks! 

Gar1Md, Texas - .U. 25, Model I computer is about 290 
1980 - Peroom Oela ~ KbV'ae· 
has beQun production of a Mauch said the PC card~ 
double-density di!Sk controller ter, which plugs into the controller 
adapter for TRS-80 Model I oom- chip soctcet c5f the ~ Ex
puters. pension Interface, worb equally 

Harold Mauch, president of well for either single-density or 
Percom, made that~ double-<tensity storage, ..:1 users 
her81oday, saying that data stor- may continue to run p~rams 
agecapacityusingtheadapter..:l under TASOOS•, 05-80 and 
th ~disk operating oCher single-density atil 
;:: ~·~included-can~ terns witfi the~~~ 
increased to a~ much as 354 Price, for the plug-in adapter, 
KbVtae per minldiakelle. the TRSOOS" -like doUble-density 

&f 001"''C* ison. the maxi'nu'n DOS ..:1 a ldty for corMWting 
slorBg8 for larger eight-R::h disk files .., ~ from ~ b 
systems U8ed with ht TRS-80· double-<tensity format is $219.95. 

This problem started while 
we were studvinQ an annoying 
problem wllh the IRS-80• oom
ptMr. Disk drtlles aold by Percom 
~led .., tested betote 

. . Wa noticed, howe\ler, 
that some disk drives would pass 
the Percom inspection but just 
would not work reliably on the 
imer tractcs wllh a ms-ao• oom
puter. Theee drtlles were within 
the lnlnUfactura(s spec:ificalioiiS, 
and would function perfectly on 
oCher disk sysaems Peroom ,.... 
ufactures - "perfectly" here 
meaning more than 50 million 
bytes read without error! 

The disk read data-88p8ta
tion .,..lgll'l'lllllt ... the TRS-80" 
computer Ex~sion Interface 
..... ., imem8l data eeperab ~ 
the F01 n1 disk formatter/con
troller IC. u.e of the F01 n1 in
ternal data separator is not 
reoommend8d bv WBstem Oialtal. 
the IC rnarufadurer. The follow.: 
ing note appears on page 17 ~ 
the FD1n1 data aheet: 

Internal data separation 
may WOftc for some appli
cations. However1 for ap
plications requinng high 
data recovery reliability. 
woe recommends exter
nal data separation be 
Uled. 

PRICES~ SPeCFICATOIS Sl.8.£CT TO QWIGE wmoJT NOTICE. 

We suspected the dara 
separator because the problem 
was most IMMtr8 on disk inner 
tracks where storage density is 
highest and data separation is 
most critical. 

To prove our point, a techni
cian breadboarded a standard 
Percom data separator circuit, 
n:t oonfiaur8d It b plug directly 
into the ft)1 n1 IC IOdcet of the 
TRS-80" ~ CXlliboller. 

When connected to the 
ms-eo· computer, a trouble
acme drive functioned perfectly! 
Wa ran a BACKUP utility many 
tines nt never got a trD loc*
out. Before we added the extern~~~ 
data eeperaiOr circuit b the oom
Pl*r. this ..,.,. drive would al-
ways IQd( out tractcs. and would 
have difficulty reading from the 
imer (higher runber) fi'acks. 

The Percom data separator 
circuit fixes the mini-disk contrd
ler of the TRS-8()• computer. The 
type of drives beina used is ir
relevant; the circul\ eliminates 
disk rMd emn ~from the 
inability or the Tandy controller 
desq\ b relilibly eeperate dock 
and data ~s when reading 
hiStl density tnner tractcs. 

, 258 
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Program Listing 1. The BASIC program listing. Lines 2000 to 
2050 are a sample program in which the voltmeter reading is 
passed to the variable X. 

Therefore, absolute jumps and 
loads to specific memory loca
tions are not used; all jumps and 
loads are relat ive with one 
significant exception. 

The memory location 408EH 
holds the starting address of the 
subroutine and is loaded into 
the IX index register. Since a 
displacement may be added to 
the index register, it is possible 

to set aside space for storing 
the bytes from the digital volt· 
meter reading within the string 

itself. 
Second, as mentioned before, 

some machine codes were 
avoided. The subroutine is in
tended to be added to a number 
of different BASIC programs 
which need input data from a 
digital voltmeter. If it produces a 

We have discounts , manufacturer's war
ranties, FREE shipping and insurance and a 
TOLL FREE ORDER NUMBER available. 

CALL USI 

Pan American Electronics 
Incorporated 

a lladlelllaek II IIJS4' 
AUTHO .. l ZIO . ALlS C CNT&It 

1117 Conway , Mission, Texas 78572 
TOLL FREE ORDER NUMBER 800/ 531·7 .. 66 

Texas & Pri Number 512 / 581-2765 

string that is diff icult to read 
when displayed or printed, then 
it is correspondingly difficult to 
integrate into programs written 
in BASIC. Such a subroutine wi ll 
have little value for any scien· 

tific work. 
Avoiding these codes poses 

some d i ff iculties in creating 
subroutines, but we rest rict sub· 
routines created in this way to 
only common ones which are 
called many t imes in the exe· 
cut ion of a single program. Over· 
coming the difficulties has its 
rewards. 

The machine language sub· 
routine is shown in Program 

Listing 2. The listing shows that 
memory location 72FIH has 
been chosen as the origin of the 
program. This select ion is com
pletely arbitrary, but some orig in 
must be specif ied with the 
TRS-80 Editor/Assembler. This 
address is never used in the 
subroutine. If, after assembly, it 
or other addresses near it 
should appear in the code, the 
program contains, Incorrectly. 
absolute jumps or loads. 

Steps 100·140. The entry is de· 
fined as DVM and, since all of 
the registers are used, all are ini
tially pushed into the stack or 
exchanged with the alternate 
registers. In general, the HL reg· 
ister must be saved since it 
points to the current cursor 
posi tion. This register must be 
restored just before returning to 
the BASIC program. 

Steps 150·210. Step 150 loads 
zero into the A reg ister and sets 
the zero flag. The former is es
sent ial for storing a zero byte in 
step 190 in the C register. The 
latter enables us to use the com
mand JAZ,NEXT which has the 
opcode 28 09 rather than JA 

NEXT which has the opcode 18 
09. 

The ASCII representation for 
28H is (, but 18H is a control 
code which backspaces the cur· 
sor and is one that will be avoid· 
ed where convenient. 

Step 170 sets aside space for 
storing the decoded digits from 
the voltmeter. While only eight 
bytes are really needed, the con
trol code for eight is one that is 

779 UPPER CASE/lower case 
·~nverslon Kit I" 

Expand the capabilities of your 779 line printer to 
include word processing!! Available to all Centronics 
779 and TRS 80 Printer 1 owners iS the option of lower 
case and changing SlaSh o zero to standard o. No etch 
cuts or soldering needed. InstallS in minutes with a 
screwdriver. No program modification or additional 
interface is required. Price $125.00 
UPPER/LOWER CASE HDN AVAILABLE FOR THE FOU.OWINCi 
aNT1lONICS PRINTERS: 
101AL, 1028L, 306. 500, 501, 503, 700, 701 , 702, 703, 700. 781 . 

Motor COntrol •-cortVERSION KIT II'" 
FOR AU CENTRONICS 779 I TRS 80 PRINTER I UNE PRINTBSII 
Our "Conversion Kit II" Motor Controller gives your 779 
the abilitv to tum the motor on and off automatically. 
Removes the annoying noise of constant run, 
increasing the life span of your 779 and TRS 80 line 
printer motor! No soldering, SOftWare or hardWare 
Changes needed. InstallS easily. Price $95.00 
SAVEl Buy service Technologies "Conversion Kit I" 
and "Conversion Kit II" together for the single price 
of $199.00 
To order. please send check or money order in the 
proper amount to: . f rr j, 

@ 
Uf!r virf! Jf!r~no/Ofil!•, m:. 
32 Nightingale Rd. 
Nashua, N.H. 03062 ,;217 

(6()3) 883-5369 
Visa and Master Charge accepted 1ptease Include signature. 
expiration date and phone numberl. 
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IF YOUR CUSTOMER 
MAILING 
LIST 
HAS YOU 
NAILED ... 
behind a desk for hours 
at a time because of 
constant updates and 
changes, dial (617) 373-1599 
and we11 explain our Customer 
Control Mail List System that has 670 customers per 
diskette; will store name and address information, 
reference code, plus variable selection codes for each 
customer; will display customer information of a video 
screen, print reports and mailing labels; will sort 670 
names in less than 30 seconds; select, sort, and print 
670 mailing labels in just over 30 minutes; has Partial 
Key Lookup and instantaneous display; has select/ sort 
options by record sequence, last name, city, state, zip 
code or reference code; and has a low price of only 
$99.00! 

Sf1m S'I'STEmS. •nc. 
P.O. Box 1225 • 2 Washington Street 

Haverhill, Mauachuaetta 01830 

!JI ~ IJI fll(][:JTurn your Ed I tor Assemb I er ' ::: .;. ~ g . 

~~~~SMa l. ~ i ~k~~;ck~~~~r ~~~s T~;~~~. ~~~~~: : ~~: ~~~ 
or VTOS! features? Add full disk 1/0, block ~ ~ o ~ ~~ 
move , global ch~nge, pr inter pag ination wi th 1 o > c ~ · 
opt i onal prompting , sorted symbol table, >-a.~"'&.;:;; 
displ a y memory utilization , correct DEF11: ~~~~~~ 
expansion, protect memory, a nd recover after, ~:V .! g ~.; 
BOOT. from within the EOTASM you wi l l h~ve , ·= ~.,"';:;; 
OIR, KILL, & fREE. Thi s package is a mu s t , - f "·= ~ ~ 
for ~ssembler p rogranwne rs ! Priced at S20 . • " -"' "' ~ o E - 01 u g'.._ 

!J ~fiii'Jir II complement your assembly • ~ ~:; i! ~ ~ 
l~ngu~ge tools with this zao disassemble r :Ill: ~:?'~.~~ e 
which produces screen , printer, or disk file ~ :.0 

111 
C ~ ~ 

output . A 2-p•ss process p r ovides SYMBOLS ~ g ~" "~ o 
for 16 -b it address and 8-bit rela tive ref- ~g~., ~ ~ 
erences. EQUates & ORG are ~?.rat ed. New~~ ·- ~!;::;~ 
versi o n read s SYSTEM progru .. .- • & di s p lay s ~a a..._ ... ~ 
load addres ses. Pri~ed at $20 for d i sk s ys- CID :?'"' ~ o o . 
tems . A 16K hpe Version (OS MBLR I ) i s 2 = .~ ., ~ ~ 
•val hob le for SIS. - 8:;; 5: 
[]rnrljllrw w :f! ~ '- !.r.w 

lJ ~ Now you can append 2 o r ~ ~ ..c _ g ~ 
more CMD files and/or SYSTEM tapes. Perform %~ ~~ _g >- ~ 
transfe r to & from disk/ tape of SYSTEM/CHD g g i! ~ ~ g 
modules with offset capabilities. P rovides ~ >- >- 0 "'~ !; 

PATCH, TAPEOISK, & LMOffSET capa bilities as, 0 c: "''"- ·i 
well a s adds a few o f i ts own. Get CMOfiLE, ~ - -=.~= "' 
today!16Kreq ' d.S20 . • i~:;: J: .~ 

!JIJtll All- pur pose uti l it y to , ,.·~~~i~ 
examine, c lear, ini ti•lize, move, a nd modify • ~ ~ !~cr::a g 
d•t• in memory. Load , punch, ver ify SYS TEM ~ g. ~.:~ F,_ 
tapes. Disk sector 1/0. llore! S20 (TUTIL, • ~ .c Iii >- ~ 
for the non-disk user ~va i I abl e at SI S) . E"' !5 • • ~ 
.. ..... .. ...... .. ..... ........ ...... ............ I ~ E!'i'~~! 

MISOSYS Dep~rtment K 

• 

5904 Edgeh ill Dr i ve 
Alexandria, Va. 22303 

703·960-2998 

...... 221 I =-~i ~VI 
ca- - Qw 

fa :J >- \,. -
\6.1 -.,.41't:IC 

·~e< -:;~g 
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also avoided. When the data check to see that the voltmeter 
statement is written with these 
bytes, the code 01 is entered in 
each of the nine locations, as 
can be seen in the data state· 
ment 10000 shown in Fig. 2. 

Step 180 loads the number of 
digits that will be read from the 
voltmeter into register B, while 
step 190 loads 00 Into register C. 
If only four numbers were to be 
read, then register B would be 
loaded with 04. 

Step 200 stores the starting 
address of the program into the 
index register IX. Whenever USA 
subroutine is called, the operat· 
ing system immediately checks 
memory location 408EH for the 
beginning address of the sub
routine. This is the only absolute 
memory location used in the 
program and it is loaded into the 
index register to determine the 
start of the buller storage 
string. 

Based on the number of bytes 
that have already been written 
Into the program, the first byte 
of the storage string occurs at 
IX + 7. This byte must contain 
the sign of the voltage, initially 
set negative by step 210. 

Steps 220-350. The peripheral 
interface adapter must now be 
initialized. Fig. 2 shows the con
trol word that must be used to 
define operation in mode 1. The 
control word used in step 280 is 
1900, bit pattern 1011 1110. This 
sets Port A in mode 1 input and 
Port B in mode 1 input. This con
trol word also has bit 4 high, 
thereby setting PC6 and PC7 of 
Port C as input. 

In mode 1, the other lines of 
Port C are committed to the 
INTR, IBF and STB functions. 
Therefore, it is immaterial 
whether bit 0 of the control word 
is high or low. 

Steps 310-320 enable the 
INTE flip-flop for Port A and 
steps 330-340 enable the INTE 
fllp·flop for Port B in agreement 
with the bit SET/RESET control 
word shown in Fig. 2. These in· 
terrupt-enable flip·f lops remain 
enabled during the entire 
subroutine. 

Step 350 is a precaution to en· 
sure that the interrupt request 
line of Port B has been reset to 
zero. No other initializat ion is 
needed. 

Steps 360-390. These steps 

is actually turned on. Since the 
subroutine loops unti l strobes 
arrive from the digital voltmeter, 
the power must be on if the com
puter is not to loop forever. The 
Init ialization procedure set the 
PC6 line of Port C as an input, 
and this point is connected to 
the + 5 volt power from the 
digital voltmeter. The port is 
read, and the bit compared in 
step 380. If zero, the subrout ine 
jumps to DVG at the end of the 
program, restores the reg isters, 
and returns to BASIC. 

Steps 400-430. The initializa
tion procedure has set the inter· 
rupt enable flip-flop of Port B 
high. A d ifferentiated negative
going pulse signaling that the 
voltmeter is displaying the first 
digit, is connected to PC2, the 
strobe input for Port B. Once 
this point sees th is logical 0 
pulse, data is loaded Into Ports 
A and Band, 300 nsec later, IBF 
is set to a logical 1. 

Since STB is d ifferentiated, it 
returns to a logical 1 very quick· 
ly. When STB,IBF, and INTE are 
ali high, then INTR of Port B is 
set to a logical 1. 

In these steps, line PCO on 
Port A which conta ins the logi· 
cal information about INTR(B) is 
cont inually checked. After it is 
set to a logical 1, the program 
cont inues. 

Steps 440-500. When the pro
gram has reached this point, the 
digits are read in proper order, 
but it is necessary to read the 
sign and to insert the decimal 
point at the correct place in the 
str ing. Although a different 
order for the subroutine could 
have been chosen, the 2 milli
second spacing of the digit 
strobes leaves more than 
enough t ime for the program to 
check the decimal point before 
reading each digit. 

To understand the way in 
which the decimal point is read, 
notice the way in which the 
Keithley voltmeter displays its 
digital information for volts, 
amperes and ohms as shown in 
Table 2. 

The simplest way of returning 
information to the BASIC pro
gram is in volts, milliamperes 
and kilohms. If the voltmeter is. 
reading volts and milliamperes, 
the dec imal point must be 



ASK ABOUT OUR SPECIAL PURCHASE GAME SOFTWARE FOR X-MAS. 
~ !I!IHW. .!I!2IWJ DISK DIIIVES • 350 MOD. I TR- COMPATIBLE 

Mechc::M/Otntal Plt.ent Aocounttnt $1500 ModoiiiO..- 1511 • OFf SELECTED TR-'S AND PERIPHERALS 

Wotd "'"""""" I Magic Wondl JOO 1 Orivw SJngt. EnckKure s 8119.00 
Gtn•al Ladfar $148.86 249 1 Orivt Multiple Endoti.Kt 10811.60 161( U I w/o Key Pedl 

16K EXJ*'lltOf\ lnurtece 
32K Ex~ns.on lntttltce 
Cet'tttontcs 730 Prtntlf 

Centroruc:s 737 Pnntlf 
~ tor lbove P.Hntllf'J 

$652 
366 
460 
835 
846 

JO 

Payroll 88.86 199 Additional Ori'ftl for Mult . Enc. 640.00 
149.86 299 Disk Heed Cieanint Kit · Mod. I 

Dill!; H..S Qe.,int Kit · Mod. II 
T- Dltk 4K L II TRS-«l 

$19.86 $24.!16 1eK L II 
R~m 

34.!16 34.86 OK E•C*'.a..on lnterlea 
$176.00 r.,..,.__ 

100.00 E"""ator CIIT by lntortac 
146.00 CRT Sundt So,_,. DocumantatJOn Avaolable • CALL FOil PRICES Antf"'btic Mab 

• • •V R DATA'S TRS-80™ 
Celebr•tlng V. R. DATA's 8th Annlvers•ry 

SWEEPSTAKES RULES 
All ENTRIES MUST BE SUBMITTED ON ORIGINAL 
ENTRY BLANK ---

2 ONE ENTRY PER PERSON 
3 WINNERS SELECTED BY RANDOM DRAWING 

NOTIFIED BY MAIL 
4 ENTRIES MUST BE RECEIVED 6Y 10 31 80 

14.86 
24.86 

676.70 
788.110 

92.10 
2711..10 
17t.A 
8i!>.OO 

from 131.00 
1110.00 

PRINTERS 
Hi'Cii'i'Q.' 5630 wiT racton 

Pt~nt•Sund• lrom 

SWEEPSTAKES • • • 
OVER $1700.00 In PRIZES 

GRANO PRIZE - 16K Lll TRS-80 
TWO SECOND PRIZES - DISK DRIVES 
FOUR THIRD PRIZES - 150.00 Gill cenu~eat .. r:--------------

1 MAIL NOW TO ENTER V. R. DATA'S SWEEPSTAKES 
5 VOID WHERE PROHIBITED BY LAW NO 

PURCHASE NECESSARY 

e ABOVE PRICES ARE CASH DISCOUNTED e 
CALL FOR OTHER TERMS e DEALER INQUIRES 

!NAME~--------------------------
ADDRESS ~ I CITY STATE __ ZIP __ 

f TELEPHONE OCCUPATION -----
COMPUTER EQUIPMENT OWNED 

-SEND FREE CATALOG D .......... .., 
.,.. Ro~tdor Serv1ce- see page 226 80 Microcomputlng, October 1980 • 169 



Hyoueverdo 
AaHmbly 
lqu.ge 
progr8mmlng, 
oryouJ••nt 
to know more 
about your 
TRs-&oROM, 
' 'lHEBHK'' 
II for you. 

Volume I will give you access to over fifty ma· 
chine language subroutines in the Radio Shack 
Level II BASIC. It includes information on the nu· 
meric data formats and a commented listing of the 
ROM routines. 

"THE B0QJK, Volume I" . encompasses all arith· 
metic functions and mathematical operations. 
There are separate routines for integers, single 
precision, and double precision numbers and the 
data format for each of these number types is 
explained. The routines that perform ASCII to bin· 
ary and binary to ASCII conversion are identified 
and explained to provide you a means of data 1/ 0 . 

A fully commented listing provides the details on 
the step-by-step execution of these ROM rou· 
tines. Although a complete disassembly is not 
provided in order to avoid copyright infringement, 
you can obtain a complete disassembly using the 
disassembler program listed in " THE B~K-" 
Volume I also includes a complete. detailed mem· 
ory map of the entire machine and a symbol table 
noting over 500 addresses. 

" THE ~K" will save you hour upon hour of 
assembler program development time. Don't start 
programming without it. 

Order your copy of "THE B0~K" . today! 

I DEALER INQUIRIES INVITED I 
Insiders Softwere Conaultlinta, Inc. 
P. 0 . Box 2441 , Dept. M 1 ·TRS-eo ••, ..-..r~~ ot 
Springfield, VA 22152 ..-305 TondyCorp. 

0 Ple .. e tend me Volume I of THE aeeK 
et $14.95 plus $1 .50 for poat.ge. 

NAME: 
~ss. ____________________________________ ___ 

CITY. STATE --------------------- & ZIPCOOE: ------

0 Check payable to Insiders Software Consultants. Inc. 
0 MASTER CHARGE MC Bank Code: 
0 VISA Exp. Date: Card Number: 
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moved three places to the left 
whenever the meter is set to the 
0.3, or 200 microamperes, range. 
For this range, the decimal point 
must be Inserted Into the string 
immediately after the sign byte. 
However, from Photo 1 the 0.3 
volt range on the DVM also cor
responds to the 2000 ohm range. 
From Table 2 it can be seen that 
the decimal point for the ohms 
range must be moved one place 
to the right and inserted as the 
second, not the first byte, after 
the sign byte in the string. 

Storing In Port 8 

All of the information about 
the decimal point is stored in 
Port B by forcing one of the pins 
8(4) through 8(7) high when the 
respect ive 0.2 volt through 200 
volt range switch is closed. It Is 
not necessary to connect the 
1KVI1AMPI20MEGOHM range 
switch to the B port. If none of 
the other range switches have 
been closed, then this range 
must be the one that is selected. 

The pin that corresponds to 
the closing of th is switch is B(O) 
which is connected to the DVM 
power supply and Is, therefore, 
always high. 

Inserting the decimal point at 
the correct place in the string re
quires that we check the various 
bits of Port B, read and stored in 
register D in steps 450-460. If the 
voltmeter is set on ohms, pin 
8(1) is also high. Since an addi· 
tional shift of the D register to 
the left is needed when reading 
ohms (step 490), setting this pin 
high correctly sets the decimal 
point for the 20 megohm range. 
An important part of this routine 
is step 490. 

While the steps through step 
730 load in the decimal points 
correctly for volts and mil· 
liamps, the last decimal point, 
loaded when the voltmeter is set 
to the 20 megohm range, re
quires the additional set of 
steps labeled DVOHM to load it 
into the string. The C register is 
set to zero if the decimal point is 

0 Avoid. The Interpreter thinks it has reached the end ot the line. 
t -7 No effect. They will not appear when the string is displayed. 
8 Backspaces and erases character, but stores correct machine code. 

When used with the example program, the string is displayed as 9000 
X$ = • 1237". The characters lour. live and six have Deen erased. 

9 Same as the code t -7. 
10 n us control code activates the line leed with a carnage return (see 

COfllrol code 26). When used with the example program. l he siring ap-
pears as: 

9000 xs = " t2J.4 
5 
6 
7" 

tt-t 3 These move the carr iage to the top or the page and have the same el
rect as 10. They cause no problem except in printing. 

1'-22 These are odentlcal to t -7. 
23 Thos converts the disp lay format to 32 characters/line, although ot does 

not appear on l he strong. It is one ol the codes we avoid. 
24 This cha.racter backspaces the cursor and has the same ellect as 8. 
25 Thos advances the cursor. When used wolh the example program. the 

strong appears as: 9000 X$ = " 123-4 56 7" 
26 Thos code os similar to 10, goving a lineleed, but unlike 10, there is no 

carriage return. When used with the example program, the string ap
pears as: 
9000 X$= t2J.4 

5 
6 

7" 
27 We avoid this. although the bytes are stored correctly. Thos contool 

code goves an upward lineleed on contrast to 26 whoch is a downward 
lineleed. The listing becomes garbled and doll icult l o work with. 

28 Avoid. Although the byres are stored correctly, thos code homes the 
cursor creating a listing which is nearly ompossible ro read. 

29 This code Is onl y hall bad. When used with the example program, the 
line number partially d isappears and the string appears as r ·oo 
XS = " 123-4. The BASIC Interpreter sti ll thinks that this is line 9000 and 
places it in the program correctly, but depending on its place in the pro
gram. this code may create statements that are dillicult to renumber or 
manipulate, particularly II more than one sub<outine os used. 

30-3t These are the same as t -7. 
32 Thi s is the control code lor space. When used with the example pro

gram, the string appears as: 9000 XS = " t2J.4 5 6 7". Thos code causes 
no problems. 

Table 1. Control Code Summary. 



SIGH! 

CUMBERSOME 

DIFFICULT TO USE 

BOMBS MY PROGRAMS 

NEED MORE CONTROL 

TRS 
0052.1 

ONE PRICE INCLUDES: 
35, 40, 77, or 80 Tracks 

Full Utilities Package 
Multi-Auto Function 

Uses Less RAM Memory! 

Compatible with all commonly used operative systems! 

Get all the "Bells & Whistles 
without the glitches & problems! 

Only 511995 

Limited Time Introductory Offer 

TRS-80 & New DOS 80 are trademarks of Tandy & Apparat Co's. 

LEVEL IV PRODUCTS, INC:~ ,
4 

Ploose odd $2 [i) for shrpping and luldhng 
COD odd another $1 25 plus 25% depoSit. 
bobnce CL!ffl{ted check or tDSh 

.-Reader SefV/ce-see page 226 

32238 Schoolcraft Road, Suite F4 • Uvonia, MI 48154 
313-525-6200 Outside Michigan call 1-800-521-nlS 

Deolers Orders Welcome 
Open Tues. thru Sat. 11-7 ES. T. 
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Introducing a new line 
of cases and power supplies 
(with or without disk drives!) 

The ch~ Ia yours 
Whether you need professional-looking cases and power 
supplies for your present hardware or complete disk drive 
packages, call A.M. Electronics. We manufacture a com
plete line of affordable, high-quality and readily-available 
disk drive components to expand your TRS-80"' system. 

Disk drive enclosure• 
All of our disk drive enclosure products feature: 
• One year power supply guarantee. Each unit is 

100% tested, regulated and fused. 
• Optimum top-and-bottom venting for improved con

vection cooling and lower operating temperatures. 
• Excellent RF Interference shielding. Steel covers come 

with lustrous dark grey finish to complement your 
TRS-80"' hardware. 

• Built-in provisions for optional extender cable 
(5V. only). 

Complete dlak drive pKkegea 
Our complete disk drive packages feature proven MPI and 
Siemens drives and are designed to meet all your storage 
requirements. As with everything we sell, A.M. Electronics 
tests each drive for 100% reliability prior to shipment. 

Menutecturer-dlrect Nvlnga 
When you order from us, you buy directly from the manu
facturer. There are no "middlemen" between us and our 
customers, so you'll realize significant savings like these: 

-TRSo$) is a trademark ot Tandy Corp. 

COMPLETE DISK DRIVE PACKAGES 
sv.-tnch drlv" 
40-track MPI 51 w/case, power supply 

& extender cable . . . .. . . . .... .. . . .. . .. ...... ... $350 
80-track MPI 91 w/case, power supply 

& extender cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 560 
Dual MPI 51 's w/dual case, power supply 

& extender cables ............... . . .. . .. . .... . .. 650 
Dual MPI 91 's w/dual case, power supply 

& extender cables . .... . ......... .. ............ 1070 
SPECIAL OFFER! l-Inch drlvea for Model I or II 
Single Siemens drive w/case & power supply . .... . 695 
NEW! Dual Siemens drives w/dual case 

& power supply . . . .. . . .. ..... .. . .. . . ......... . 1240 
(90 day limited warranty on disk drives) 

CASES AND POWER SUPPLIES 
sv.-tnch encloaurea 
Single drive unit case & power supply . . .. ...... .. . $85 
Dual drive unit case & power supply . .... .... .. . . . 120 

(Extender cables are $15 each extra) 

l-Inch encloaurea 
Single drive unit case & power supply ....... . . .. . . 150 
NEW! Dual drive unit case & power supply . . ... .. . 250 

Attention deelers, OEM'• a dlatrlbutora 
Having trouble finding cases and power supplies for your 
disk drives? Call us for details on our attractive pricing 
and Immediate product availability. 

The power behind the drivesc 
A.M. ELECTRONICS, INC. 
3366 Washtenaw Avenue 
Ann Arbor. Michigan 48104 
(313) 973-2312 

.,.,452 

Yt.lt our retail ahowroom for • "hindi on" look 1t our wide Mlectlon of TRS-10'" hardw1re, aottw•re end perlpherela. 
1M A.M Electronlca, Inc. et the Computer Show• In Chicago, Oct. 18-18 end In Boaton, Nov. 20-23. 
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000.00 .2VI200 a 72f1 881.118 (iG 72f1H 
0.0000 2V/2 ma 72f1 88118 D't'tl EQU s ; THIS ~ Rff()S A DIGITfl VO.. TIUER 
00.000 20VI20 ma 

72f1 D9 88128 EXX ; SAVE REGISTERS 000.00 200V/200 ma 
0000.0 lkV/1 amp 72f2 OOES 88138 PUSH IX 

72f4 F5 88148 PUSH fF 
0.0000 2 kohm 

72F5 fF 881~ ~A ; SET A = 8 
00.000 20 kohm 
000.00 200 kohm 72f6 2889 88168 JR Z, I£XT ; JlJf OYER BlfFER fftA 
0000.0 2 Megohm 8889 88178 llfFER W:S9 ; BlfFER ST~S tUIIR STRII«l 
00.000 20 Megohm 

7381 8685 88188 I£XT LD 8,85 ; ~ISI)j tUIIR FCII DIGITS 
Table 2. Decimal Point 7383 4F 811198 LD C.A ; ST~ 8 IN REGISTER C 

Display. 7384 0021&48 88288 LD IX. <4811H> ; ST~Tit«l fi>ORESS IF ~ 
7388 00368721) 88218 LD ( IX+7>. 21»1 ; UH> - Sl<»f INTO FIRST BYTE IF STRII«l 
7Ja: 811228 CTRL EQU f ; COORn. 10!05 FCII ll.EMS Ill) Dfll£5 

loaded into one of the first four 88238 ; THE 8255 IS 1111«1 lfERRTED IN IDlE 1 
positions. It Is the logical reo· 88248 ; llfiUT A IS PII!T 248 

ister to use to signal that the 118258 ; 111'\J~ !l IS PII!T 241 

voltmeter is set to zero. 88268 ; llfiUT C IS PII!T 242 

In step 500, the accumulator 88278 ; CIJffln 101> IS 243 

is loaded into the C register. If 
7l8C 3E8E 88288 LD R.~ ; TI£SE 00 STEPS IN 1T1 Ill ZE Tl£ P lA. 

88298 ; SETI!t«l A & 8 PII!TS AS IOlE 1 llfUTS.. 
the voltmeter is set to ohms, 

7l8E DlFl 88388 WT <24JO>,A ; BITS 6 & 7 IF PII!T C AS llfiUTS. 
then bit 1 must be high, and it 731.8 lE89 88318 LDA.89 ; THESE 00 STEPS EJfllE INTE 
will be used in the sequence 731.2 DlFl 88328 WT <24JO),A ; IF PII!T A 
labeled DVOHM. 731.4 3£85 88338 LDR.85 ; THESE 00 STEPS EJfllE INTE 

Steps 510-550. Having set the 731.6 DlFl 88348 WT <24JO>,A ; IF PII!T B 
decimal point correctly for the 7318 DSF1 883:58 IN A. <241D> ; THIS INSliES ntlT PII!T B INTR IS Ull 
possibility of ohms, the program n1A ll8l68 I)Y(W EaJ f ; O£CIC TO SEE IF 1M! IS TliHI> '* 
now determines the sign of the n1A Dllf2 118378 IN R. <2421> > ; REfl) PII!T C 
number by checking bit 3 or Port me csn 88388 BIT 6. A ; BIT 6 IS mt£CTED TO 1M! POIR ifft Y 
B (step 510). If this bit is low, the 7l1E 2852 88398 JR Z.DYG ; IF 1M! IS IFf, RETI.RN TO IIRSIC 
negative number originally load· 7328 88488 IM.IXP EaJ $ ;ROUTINE TO LIXP UNTIL FIRST DIGIT RRRIYES 
ed into the string is left there. If 7328 Dllf2 88418 IN R. <2421>> ; BIT 8 '* PII!T C IHS HIIJI 
bit 3 is high, this byte in the 7322 C847 88428 BIT 8. A ; II£N FIRST DIGIT RRRIYES 
string is replaced with 2BH, n24 28FA 88438 JR Z.IM.IXP ; LIXP UNTIL IT ARRIVES 
which is interpreted as the 7326 88448 DYA EaJ f ; O£CIC TO SEE IF THE 1M! IS SET TO !HtS 
ASCII character + . 7326 Dllf1 884~ IN R. <2410> ; REfl) PII!T B 

Steps 550-600. In this portion 7328 57 88468 LD D. A ; ST~ PCIIT 8 IN REGISTER D 
of the subroutine, the decimal 7329 C84F 88478 BIT LA ; filE IE REfl) lt«l !HtS' 

point Is placed correctly in the 7l2B 2883 1184811 JR Z.DW ; IF NOT, SKIP THE I£XT STEP 

string. The process of checking n2D C882 88498 Rl.CD ; IF IHtS. ,_,JUST THE DECIIR. POINT 

the various bits of Port B is done 7l2f 4F 88588 LD C.A ; IF IHtS. BIT 1 IN C REGISTER WILL II SET HIIJI 

by checking bit 4 of the D reg· me 88518 DW EQU f ; ROUTINE TO O£CIC FCII + Sl<»f 

ister. If it is high, then the deci· n38 ~Z? 88528 BIT 2. A ; IS IT + ? 

mal point Is read Into the string. 7332 2885 88538 JR z. DYC ; IF IEIJITIVE. 00 TO DYC 

If it is not high, a digit Is read in-
7334 3E2B 88548 LD R. 2Eit ; IF POSITIVE. FIRST LIR + INTO IDlJUJITCII 
7336 007787 88558 LD <IX+?>.A ; Ill) THEN INTO THE FIRST BYTE IF THE STRII«l 

to the string and the D reg ister is 
7339 811568 I>YC EaJ f ; ROUTINE TO REfl) DECIIR. POINT 

rotated to the right. The next 7339 C862 88578 BIT 4.0 ; O£CIC FCII DECIIR. POINT 
time that a digit strobe occurs, ms 2889 88588 JR z. OYI) ; IF NOT TI£RE. SIC IP I£XT l STEPS 
bit 4 Is again checked to see if nJO D02l 88598 INC IX ; POINT IX+7 AT THE llXT BYTE IN THE STRII«l 
the decimal point should be nlF 0036872£ 88688 LD <IX+?>. 2EH ; LIR DECIIR. POINT INTO STRING 
read Into the string. Since bit 0 n4l fF 88618 OA ;SETA=B 
of Port B Is wired high, a decimal n44 57 88628 LD D. A ; 2£RO D Ill) C IN THESE 00 STEPS 
point must eventually be Insert· n45 4f &38 LD C. A ; TO fMliD STCIIII«l ftN OTHER DECIIR. POINTS 
ed Into the string. 7346 88648 OYI) EaJ. ; ROUTINE TO REfl) DIGITS INTO STRlt«l 

As an example, suppose that n46 C8llfl 88658 RRC D ; PREPfiiE TO O£CIC DECIIR. POINT I£XT Til£ 
the voltmeter Is set on the 20 7348 D02l 88668 INC IX ; POINT IX+7 AT THE I£XT BYTE IN THE STRING 
volt range. Bit 6 of Port B and rnA DIIFB 88678 IN R. <248» ; ~DIGIT 

also In the D register Is high, and 7l4C 007787 118688 LD <IX+?>, A ; ST~ IT 
the stored string must read 7l4F 88698 M EaJ. ; LIXPS UNTIL I£XT DIGIT fliRIYES 
+XX.XXX. 7l4F Dllf2 88788 IN R. <2421>> ; REfl) PII!T c 

The first time around, the pro- 7351 C85F 88718 BIT J, A ; O£CIC INTR IF A TO SEE IF DIGIT IllS BEEN URED 
gram checks bit 4 of the D reg· n5l 28FA 88729 JR z. DYE ; IF NOT, LIXP UNTIL IT DCE; 

lster and finds that It Is zero. The 7355 11lE2 811738 DJNZ DYC ; !KE IT 1)((5 RE"T1IH TO DYC IN> 0 IT 
first digit is read into the string n57 88748 DY(HI EaJ s ; THIS ADOS DECIIR. POINT IF 1M! IS SET TO 28 IEIDftS 
and the D register rotates to the Progrem conrmu•s 

right one place so that bit 5 Is 
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7359 2886 88768 
7lS 0023 88778 
739) 0036872£ 88788 
7361 88798 IMST 
73610023 118888 
7363 D036872C 1111818 
73£,7 88828 OYF 
7Jfil DOES 88838 
OOE1 IBM8 
736A lE83 118858 
736C J211':48 11&8 
736f CI)6C8[ 811878 
nn 118888DW 
nn F1 811898 
nn DOE1 88988 
73?5 D9 118918 
7376 C9 88929 
72f1 88938 
98888 TOTfl. ERW!S 
llfFER 72f8 88118 
CTRI. 7lK: 88228 
DYR 7326 89448 
IMI 7338 88518 
DYC 7339 118568 
DYI) 7346 88648 
OYE 734F 88698 
OYF 7367 88828 
ow nn 88888 88198 
IM.(OI 7328 88488 88438 
IMST 7361 88798 88768 
IMI 72f1 88118 88938 
DYIHI rm 88748 
I)Y(Ij 731A 88368 
fEXT 73&1 88188 88168 

now high. 
The second time around, the 

program again finds bit 4 low 
and reads the second digit into 
the string while rotating the D 
register to the right once more. 

After this rotation, bit 4 in the 
D register Is high and the pro
gram reads It into Its proper 
place in the stored string. After 
reading the decimal point into 
the string, the index register is 
Incremented so that the next 
digit does not replace the deci
mal point. Then steps 600-630 
set the D and C registers to zero 
to avoid the possibility of read
Ing any other decimal point into 
the string. 

Steps 640-730. Before reading 
the digits, the D register Is 
rotated to the right to set up the 
next check for the decimal 
point. The Index register Is in_cre: 
mented In step 660 and the first 
digit is finally loaded Into the 
string In steps 670 and 680. Port 
A contains the four-bit BCD digit 
from the voltmeter In bits A(O) to 
A(3). 

JRZ.D'ttST 
It«: IX 

; TIOEF(J[. SKIP Tl£ IIXT STEP 

L.l) <IX+7>, 2EH 
EllJ f 

; POINT IX+7 AT fEXT BYTE IN STRIIIi 
; UR DECIIR. POINT INTO STRIIIl 

It«: IX 
L.l) <IX+7>,2QI 
EllJ f 

; ROJTIIE TO REfl> IN Will AT 00 OF STRIICl 
; POINT IX+7 AT D£ lRST BYTE IN D£ STRIICl 
; lRST BYTE IN STRIIIi llJST IE A Will 
; ORa STRIIIi TO SIIG..E PRECISION IUIIER 

PUSH IX 
f(fll 
L.l) ft83 

; POINT II. AT Tl£ ST!IlT OF Tl£ STRII«< 
; Till TRS-88 MIT IT IS A STRIICl 

L.l) (4&H),R ; fN UR>IICl 83 INTO 8flt 
CA.1. 8E604 
EllJ f 

; CA.1. SIID..E PRECISION IDMRSION SlBWTIIE 
;TI~ TO RETURN TO BASIC 

f(ffF ; RESTiiE REGISTERS 
f(f IX 
00 
RET 
00 IMI 

Program Listing 2 

Since the digit must be stored 
In the string as an ASCII charac
ter, the upper four bits must con
tain 0011 . That is, for example, 
the ASCII character 34H corre: 
sponds to the number 4. 

Fig. 1 shows that this has 
been accomplished by handwlr
ing bits A(4) and A(5) to + 5 volts 
and bits A(6) and A(7) to ground. 
The remaining digits are ac
cessed after the first digit In se: 
quence. The strobe read by 
STB(B) occurs only for the first 
digit. 

The differentiated strobe 
pulses from the remaining digits 
are ORed using the simple diode 
OR gate, D1-D5. The output of 
this gate Is read at STB(A). 

Steps 700-730 check bit 3 of 
Port C to determine If INTR(A) 
has been set high and loop until 
It Is. Once this interrupt request 
has been set high, It signifies 
that the data from the next digit 
has been loaded Into Port A. The 
program jumps back to DVC to 
check the decimal point and 
read the digit. 

The instruction DJNZ DVC 
not only executes this jump, but 
also decrements the B register. 
Once this register reaches zero, 
all of the digits have been read 
and the program proceeds to 
step 740. 

Steps 740-780. If the DVM was 
set to 20 megohms, then the 
decimal point has not yet been 
loaded Into the string. Bit 1 of 
the C register will still be high 
since step 640 was never exe
cuted. This Is checked In steps 
750 and 760 and, if necessary, 
the decimal point is loaded into 
the string In steps 770 and 780. 

Steps 790-810. The string 
must be terminated with either a 
zero or a comma. Since the ap
pearance of 0 in the string 
causes the BASIC Interpreter to 
think that the end of the line has 
been reached, the comma, 2CH, 
is stored in the string in step 720 
as the last byte. 

Steps 820-870. The BASIC pro
gram can make little use of this 
string of characters that has 
been stored in the string. More: 
over, Radio Shack does not real
ly tell you how to return the 
value of the reading to the pro
gram. It would be possible to ob
tain the value by finding the ad
dress of the stored string using 
VARPTR and then PEEKing at 
the addresses to obtain the 
value. 

But, astonishingly, the single 
(or double) precision conversion 
subroutine located In the op
erating system does all the 
work. Since only five digits are 
Involved here, single precision Is 
sufficient. It is first necessary to 
point the HL register to the start 
of the string In steps 830 and 
840. Then, the subroutine needs 

174 • 80 Mlcrocomputlng, Octobflr 1980 

to know that this is a string,_ not 
an integer or double or single 
precision number, and steps 850 
and 860 load the number 03 Into 
memory location 40AFH for this 
purpose. Step 870 calls the rou
tine at OESCH In ROM which 
converts the string Into a single 
precision number. Were It nec
essary to convert this string Into 
a double precision number, the 
program would call OE65H. The 
remainder of the subroutine 
restores the registers and re: 
turns to the main BASIC pro
gram. 

If the subroutine has been 
called by the statement X = 
USR(O), then X will equal the 
single precision value of the 
number read by the voltmeter. 
The BASIC program needs only 
to know that the readings are In 
volts, milliamperes and kllohms. 
Reading the Level II manual 
gives no hint that a single pre
cision number can be returned 
in this way. If anything, the im
plication Is that only integers 
can be returned. Nevertheless, a 
single precision floating point 
number is returned. 

Using the Program 

There are two major advan
tages to the Interface as con
structed here. The first is that 
the TRS-80 truly becomes a 
scientific instrument capable of 
storing and analyzing data, 
while allowing programs to be 
written in a high level language. 

By imbedding the subroutine 
into BASIC, the major portion of 
the program can be written in 
BASIC which has all of the vir
tues of a high level language in 
the ease of displaying data, writ
ing strings, and creating pro
grams. 

The second advantage is re: 
lated to the first. By writing the 
subroutine as a string In a 
BASIC statement and storing 
the entire program on disk or 
tape, It may be accessed at any 
time for use by another program 
that you may be writing. 

A library of subroutines such 
as the one described here may 
be prepared not only for reading 
data from digital voltmeters, but 
also for reading analog-to
digital converters, executing 
visual displays or even perform
ing mathematical Iterations. • 



WE WILL NOT BE UNDERSOLD 
16K MEMORY UPGRADE KITS 

for TRS..SO". Apple 11. (specify): Jum.,.ra 

PRINTERS NEC Splnwrlter 

2 for $85 
$2.50 

Letter Quality High Speed Printer 

$45 

Includes TRS-80 " Interface software, QUICk 
change pnnt fonts, 55 cps, bidirectional, 
high resolution plottmg, graphmg, propor· 
Ilona! spacing· RO $2579 

R.O w1th Tractor Feed $2679 KSR w1th Tractor Feed $2995 
779 CENTRONICS TRACTOR FEED PRINTER $969 

Same as Rad10 Shack line printer I 
737 CENTRONICS FRICTION & PIN FEED PRINTER 

9 x 7 matrix 
730 CENTRONICS FRICTION & PIN FEED PRINTER 

7 x 7 matnx Same as Rad1o Shack hne punter II 
P1 CENTRONICS PRINTER 

Same as Rad1o Shack QUICk pnnter 
PAPER TIGER (IP440) 

Includes 2K buffer and graphiCS opt1on 
Tl-610 Faster than Rad10 Shack line punter Ill 

Parallel and seual w/TRS-80" interface software 
w1th upper and lower case and paper tray 

OKIDATA Mlcroline 80 FnciiOn and pm feed 
Tractor Feed, fncllon, and pin feed 

EATON LRC 7000 + 64 columns, plain paper 
ANADEX DP-9500 $1359 DP-8000 

DISK OPERATING SYSTEMS 
PATCHPAK U by Percom Data 
CP/M for Model l, Zenith $145 • for Model II, Altos 
NEW DOS Plus 40 track 
NEWDOS80 

ACCESSORIES 

$799 

$629 

$269 

$939 

$1599 
$559 
$679 
$299 
$825 

s 8.95 
$169.00 
s 99.00 
$135.00 

HEAD CLEANING DISKETTE: Cleans drive Read/Write head In 
30 seconds. Diskettes absorb loose oxide particles, fingerprints, 
and other foreign particles that might hinder the performance of 
the dnve head Lasts at least 3 months with dally use. Spec1fy 
5 'I• • or a • $20 ea /$45 for 3 
FLOPPY SAVER: Protection for center holes of 5 'I• • floppy disks. 
Only 1 needed per diskette. K1t contains centering post, pressure 
tool, tough 7-mil mylar reinforcing rings. InstallatiOn tools and 
rings for 25 diskettes. $11.95 

Re-orders of rings only S 7.95 
EXTERNAL DATA SEPARATOR: Eliminates data separation prob
lems (ere). Improves reliability Th1s plug in unll comes fully 
assembled and tested $29.95 
RS232 $84.00 
DISK·DRIVE EXTENDER CABLES: Fits all mm1-d1sk dnves. 

SIX (6) PRONG ISOLATOR 
AC FILTER/6 PRONG POWER STRIP 
DISK DRIVE CABLES: 2 dnve $29.00 
DUST COVERS: TRS-80/Apple 
PLASTIC DISKETTE HOLDER 
RF MODULATOR: Adapts video to TV 
TRS.80 & OTHER MYSTERIES ------------------CAT MODEM Ongmate and answer same as 

Rad10 Shack Telephone Interface II 
LEE DEX MONITOR VIdeo 100 
ZENITH Color Monitor 
SAN YO Model VM 4509 Monitor 

$16.95 
$54.00 
$39.00 

4 drive $35.00 
s 7.95 
s 8.00 
$35.00 
$18.95 

$148 

$119 
$379 
$179 

DISK DRIVES $314 
40 track, 102K Bytes. Fully assembled and 
tesled Ready to plug-in and run the moment 
you rece1ve 11 Can be mterm1xed w1th each 
other and Rad10 Shack dnve on same cable 
TRS·80" compatible sliver enclosure 90 day 
warranty One year on power supply External 
card edge Included. 

FOR TRS.ao• 
CCI·100 5'• ", 40Track(102KBytes)forModell $314 
CCI-280 5' • •• 80 Track (204K By1es) for Modell $549 
CCI·800 a· Dnve for Model II ('t' Meg Bytes) $795 
For Zenith Z89 
CCI·1a9 5' • •, 40 Track (102K By1es) add-on dnve $394 
Z-87 DualS''• • add-on duve system $995 
DISKETTES- Box of 10(5't.j-wllh plastic library case $24 

a• double density for Model II (box of 10) $36 

COMPLETE SYSTEMS 
ALTOS 64K, DO, SS, 2·Drlve, 1MB 
TRS·80 • Model 11·64K 
TRS-80" LEVEL 11·16K with keypad 
TRS.8o· Expansion Interface 
APPLE16K 
HEWLETT PACKARD HP-85 
ZENITH Z89, 48K a li-m-one computer 
ZENITHZ19 
TELEVIDEO 9128 $745 
ATARI 400 $489 
APF M1000 $99 
MATTEL INTELLIVISION 

$3995 
$3499 
$689 
$249 
$989 

$2999 
$2555 
$740 

9208 $769 
ATARI 800 $769 

IM·1 $499 
$249 

SOFTWARE FOR THE TRS-80* ::':~":'~::. 

IHTEUIOEHT TVIMIHAl SYSTEM ST..,_. I T 
LANCI MIKLUS EnabiH 1 TRS 10' 10 act u 1 c1oe1 

~c!:. "~' fRS'1.l!'=~~ ~ngEsr= 
Aopeat Key "'"" O.t Key - Key '"'' ._. ..,., 

et c ... MlpPOft M«l_,.. Pft"l., ~~ WIG 
PI'QOII"'\ Mlee-tabM tt~la.Gn tiiH Ita 
ect.OAIA MAHAOEMIHT SYITIM -. ,_. 

==.=::e.=.-,~c:....~= 
or~ .c:cwdl ~ 1 r.~ "-P • Ne., Of'dlf ol =-= ::::: =:: :::::-:::-..: -J211fRS.IO--- l74-M 
5 1 M IYSTOAI 
INSLQ eo·• -OCI ~ ... A.cHo Me<I>OII 
IIIIA ... ) Iai .... T .. .,_ . ....... .... ~-

~"'= ==-~-:...::.: ...,. ____ _...., ... ....., 
- .... 10 ....... "' .... -·-.. --*'ll•er _... --or-.,""~' --.. "'-- ... ___ ,_ 

CP/M BASED SOFTWARE for 
Zenith, Altos, Radio Shack. Apple ~":'.::: 

CCI-TIUIITvau:IHI.A- ....... 
____ ... _ 
- ..... La<ga ____ _ -.£---·-...... ----~- ..... _.._.,.---.-.a 

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED Send for FREE Catalogue 

111e CPU SHOP 
TO ORDER CALL TOLL FREE 1·800-343·6522 
Massachusen s restdents call (817) 242·3381 
For detailed technical Information, call 6171242·3361 
Hours. 10AM -6PM (EST) M·F(Sat. t1115) 

"TRS-80 •s a Tandy Corporat ton Trademark ~ Digital Research 

5 Dexter Row, Depl. M10M 
Charlestown, Massachusetts 02129 

Massachusens res1dents add 
5% sales tax 

Ouant1t1es on some 1tems are 11m1ted 



HOME 

A residential heating and insulation analysis. 

Cold Comfort 

Dan Keen 
Dan Laughlin 
Rd 1, Box 432 
State Highway 83 
Cape May Courthouse, NJ 08210 

Armed with a few facts about 
your home, this program for 

the Level II will determine how 
much money you spend a year 
on heating, what the size of your 
heater should be, how much you 

can save If you add more Insula· 
tlon and how many years until 
the coat of the additional insula· 
tlon pays for Itself. It Ia a simple 
program with fairly accurate re
sults. 

Uatng the Program 

First the programs ask the 
delta temperature In Fahrenheit 
for your area, which Is the aver· 
age maximum difference be-

ENTER TEMPERATURE DIFFERENCE (IN DEGREES FAHRENHEIT)? eo 
ENTER THERMS (FROM CHART) FOR YEAR IN 100,000 BT\fS? 2 
ENTER FLOOR AREA (IN sa. FT.)? 1200 
ENTER FLOOR R? 11 
MAXIMUM HEAT LOAD FOR FLOOR IS~.40 BTU'SIHOUR. 
ANNUAL HEAT LOAD FOR FLOOR IS 218.182 THERMSIYEAR. 
ENTER CEILING AREA (IN sa. FT.)? 1200 
ENTER CEILING R7 111 
MAXIMUM HEAT LOAD FOR CEILING IS 37811.47 BTU'SIHOUR. 
ANNUAL HEAT LOAD FOR CEILING IS 128.318 THERMSIYEAR. 
ENTER WALL AREA (IN sa. FT.)? 1220 
ENTER WALL R? 11 
MAXIMUM HEAT LOAD FOR WALL IS 8654.M BTU'SIHOUR. 
ANNUAL HEAT LOAD FOR WALL IS 221.818 THERMSIYEAR 
ENTER WINOOW AREA (IN sa. FT.)? 120 
ENTER WINOOW R7 1 
MAXIMUM HEAT LOAD FOR WINDOWS IN 7200 BTU'SIHOUR. 
ANNUAL HEAT LOAD FOR WINDOWS IS 240 THERMSIYEAR. 
ENTER DOOR AREA (IN sa. FT.)? 40 
ENTER DOOR R? 2 
MAXIMUM HEAT LOAD FOR DOOR IS 42 BTU"SIHOUR. 
ANNUAL HEAT LOAD FOR DOOR IS 140 THERMSIYEAR 
TOTAL HEAT LOSS a 21'a28A BT\fSIHOUR. 
TOTAL ANNUAL HEAT LOSS = 1130.1147 THERMSIYEAR 
HIT ENTER TO FIND ANNUAL COSTS? 
WHAT TYPE OF FUEL DO YOU HAVE? (O)IL (E)LECTRIC (G)AS E 
COST OF KWH OF ELECTRIC? .086 
ANNUAL COST z $1800.27 
HIT ENTER TO DETERMINE. PAYBACK TIME IF MORE INSULATION IS ADDEO? 

Sample Listing 1. 
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tween Inside and outside tem
peratures. 

Next, you are asked to Input 

therms. To arrive at this figure 
you must use the chart which is 
displayed on the screen and in· 

FIRST ANNUAL COST "' $1800.27 
NEW ANNUAL COST : $1701.74 
ANNUAL SAVINGS : $98.52 
WHAT WAS THE COST OF ADDITIONAL INSULATION? 300.00 
IT WILL TAKE 3.045 YEARS TO PAYBACK THE COST. 

Sample Listing 2. 

Program Listing 1. 

8 CLS:PRINTt11'al.CWITINi lffill.ATI!W PR(fJT IMiiNS 
:1 fla"ftt, .... ... 
118 llft.IT"'OER TBfm!Tlft: DIFFER£)(£ <IN riES FINBI£JD'; T 
118 CLS:PROO'"'OER TI06 <FRO! OfiT> Fff 'rt:li Ill 118..818 BTU'S'; : 
1151m12818 
1.16 PRJNTf51 "; : Ilft.IT TH 
UB QS 
128 llft.IT"'OER FUD fftJ! <IN SQ FT. > •; R 
138 llft.IT'OOER FLO R •; R 
141005111818 
1:1 PRJNT'RIIUIIfiiT L~ AI FLO :•; H; • BTU'SMU. • 
168 PRIIT"ffKKllfiiT UlJ Fll FUD =';fft' TJOit5Mil' 
11111lofi:Al41 
181 f'IIIT: DfUT'OOER CEILIJIIIIIII <Ill SQ FT. )' ;A 
~ JJIIUT'OOER CEllllli R ';R 
2881m111. 
218 PRINT"'RUIUIIfRT l~ AI CEILJMi :•; ~ • 8TU'5.11ll • 

Program conr.nves 



INTERACTIVE 
FICTION 

Six Mlcro-Siorln 
A 1/UOd introtluctitmto lntemctit't' Fiction 
Remme a fintmt'ialtroHm. a ll?ll' ll SP,! and 
more . . . . S /'i./10 

His M11jn~v 's Sbip ''lmJ'elllolls" 
Tbe Literature of tbe Future
Here 1bdtly 

1'011 are 1111• raptain tif a .•·hi/J-tif-t111•-/ine in 
lbt- ~tlorious rlt~rs rif ft!lbtilll( sail . . . . SlO. 00 

TII'O HNUis of llw Coilf 

lfyou like fiction you '/I lot¥! 
Interactive Fiction-tales told on a 
computer; so tbat,vou. tbe reader. 
become a cbarac:ter in tbe story.' 

lim art• cmifrontellwitb a psycboiOI(iCIII 
~~~rsterr tbatla.,·es yollr imtlJ(ination lu 1111• 
utmost . .. . $10. 0() 

INTERAC11J!E FICTION 
ROX 6113 .-421 

For TRS-IJO ICilb DISK lllfii 32K 
(TRS-80 is a trademarlt of Tand_1· CorPJ 

INVf:NNt'.'l.\' C:il 94937 

(Ctllif residmts add 6 % ttLr) 

Our S0 / 10 
INTERFACE 

SOFTWARE oloo .,olleble for !!!}: TRSII: 

SUPERDIR - dltplayt o _,u llko dl.-.ct«y In DOS 
f..- which you can RUN or KILL ..,y P">!l•-· dlo
pgy updated FREE opeco ' print the dltplay, oil 
with olnglo key .....-•• In fnt octln!OJ Zit coclo, 
only $U. M (DOSJ . 
INMODl • ooolly u tod ZIO t ytt- prD!OJr"'" thot c... 
!OJive ony BASIC prD!OJr- profonlonol koyboerd 
entry. Btlnkh'9 cureor. upper /tower aae. uter 
dennod Input lon!OJth, r-t koyt ' olnljlo koy
otroke control codol. lolakot INKEY$ obooMto; 
NYOI 1000 byteo over BASIC oqulvolont; for the 
,..,..kest ... teur! Sl•.ts (llor DOS). 

'-t s you connect 
your Rodlo SNc:k 
TRS 10 · Modell 

10 the IBM Elect"'"k Typewr lt..- Mod SO, 6t Ot' 15, 
Aside f.- yielding lhe beot -ln!OJ prlntouu ond 
ll1tl"91 you' ll ever .... our system leU 'fO" center 
titles , underllno wordt ' phr ... ,, luttlly n.....,.lcal 
c:oh.-ns, Indent text end MOre - from you" own pro
!OJr"'"' ond -•t othert. RI!OJI>t luttlnod proportion
lily spaced typesetting Is ev.n poulb .. with the 
IBMSO! The MOSt cost effective word proc .. sor 
ov..-. !thl• od It on u-plol lne• 

INMODJ Plus - s.-. but works with Percom •Speak 2 
u.•: ..chctwr.cterlsspokenuent..-.d! $1t.H 

' • • INTRODUCING our ,_ MXIO FIRMWARE 
Interlace •nd Modules. Softwere now In hardware 
for01; utlllzoo the unutod lK lower -· Write Ot" 

coli. VISA' MC. O.Oioro onc:ouro!OJOd! 

.. 1[)1~1' 
1'0 Box 177S 

Unlvorool City, CA. 11601 
21l-U5-tt'l 

Mlc..,...ott 70250,!21 

, THE BOOKKEEPERS 
FOR INFO CALL (603)-447-2745 

Full Charge Bookkeeper- 48K, 3 DRIVE, w / ALPHA $199.95 
Intermediate Bookkeeper-48K, 2DRIVE & Printer $189.95 
Cheap Bookkeeper-32K. 2DRIVE & Printer $175.00 

All Above Are Daily /ournal - G! L Systems 

Hex Code Converter, Loan Payment Finder, & 
Amortization Table, 16K, 1DRIVE & Printer- ALL 3 

STURDIVANT 6: DUNN, INC. ..-82 

BOX 277. 124 WASHINGTON ST.. CONWAY. NH. 03818 

Please note: Our CRT SCREENS have been purchased by thousands 
of individuals. the Department of the Navy, several government agen
cies. and dozens of the country's top corporations and universities. 

$29 .95 

• Give your CRT the lum1nous green characters found on the very expens1ve 
computer systems. 

• Add a professional look to your system and your programs 
Dramatically 1mproved contrast for eas1er read1ng and improved graphiCS 

We manulacture an optically correct. t / 8" plexiglas' screen that mounts easily 
over the CRT on your video monitor Th1s IS a Quality accessory that enables your 
TR5-80 ' monitor to produce the lum~nous green characters 1dent1cal to those 
found on expens1ve term1nals For bus1ness appliCations th1s means enhanced 
appearance and reduced eye strain. tor the hobby1st graphiCS are bnghter and 
bolder The screen may be eas1ly removed - no modihcat1on to monitor 

Screen for Modell .... $19.95 We sh1p w1thin 

• 

Screen for Model II . .. $24.95 24 hours 
30 -da\' money 

.,.. 1 ~2 VISA · Mastercharge back guarantee 

Nat1onal Tncor. lnc / 3335 Greenleaf Blvd . Kalamazoo. Ml49008 / 6 16-375-7519 

INTELLIGENT 
TERMINAL 

UM your TRS·IO' as a dloi·UP terminal on any 
atondord timeshare sntem. Includes control 
ktYI. Print command lists dolo on p rinter . 
Store commond writes dolo to disk li lt. Write 
command reads disk lilt and out11uts to RS232 
lnterfoc:e ...... . .... . ....... .. . . ... . ....... s.t. tS 

ADOITICINAL SOFTWAIE AVAIWLE: 
ACCOUNTS IIKBVAILE . . . . . . . . .... $495 
Maximum toOO customers wilt! Ull to 3000 trans· 
actions 111r customer per billing period . In· 
eludes customer status reports, 11ost due 
billings, moll list. etc. Reports may bo run at 
onv time as otten as desired. Hl!lh.quollty, pro
lnslonol sofl-re. 

GINIAI. LIDCII . . . .. . . ............... $495 
For medium sized business . Desl!lntd ond 
proven lmiiOSslble to unbalance -ks. 1 RS au· 
dltoble. Ull to 9 deoortments. Hklh.quoiiiY. pro
lnslonol sott-re. 

PAYICll. ... . . . . . . . . . ... . . ..... $495 
For u11 to 120 PtOPit per Year. Some hl!lh-auol· 
lty, professional software. 

MAl LIST ........ . . ............. . ... $9.95 
Boolc, no-frills 11r011rom. Easy to use. Lists all 
(or ran!lt ofl addresses. Prints 4 lines bY 30 
chars on standard JV." x 15116" label. 

.-423 UN I LOGIC 
P.O. lox 160 

PARIS, KY 40361 
(606) 917-2671 
(606) 917-4310 

(32K TRS-10" with dlsll drive reoulred.l 
•TRS-10 Is o trade mork of TandY Cor11. 

If you're serious 
about the stock market, 

you need 
Tickertec "' 

Watch 48 to 400 of your favorite 
stocks without a15 minute delay. 
Tickertec"' Is a computer program that diS· 
plays the NYSE or AMEX lickertape on your 
TRS·80· Model 1 or both exchanges as an 
option on the Model II You see every !rode 
0$ it is reported by the exchange and track 
the last ten trodes. lickertape reported 
volume. and high and low limits on the 
stocks you are watching. Tickertec pro
gram ptlces start at Sl.OOO 00 with many 
optional features available including hard 
copy and portfolio management systems 
Programs may be pUfChO$ed for CO$h (I.e .. 
hard dollars) or payment con be arranged 
in the form of d iscounted brOkerage com· 
missions (I.e . Soli Dollar Soltwore•j Ex· 
change fees are extra. Coli for FREE bro· 
chure TOLL-FREE at (800)223-6642; in New 
York call (212) 687-0705; or circle the 
reader service number. 

MaxUle& ..-42• 
Compwty Inc. 

6 East 43rd Street. N.Y .. N.Y. 10017 
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228 fRINT"fMIR.I£RT UM) F(l CEilJIIJ :';fff;' ~I 
2l8 ~ :R2:ftf 
2tt8 PRINT: JMIIIT'OOER IIU fi!£R <IN SQ. FT. )';A 
258 JMIIIT"OOER IIU R '; R 
2QIIm81M 
278 ffUNT"RIIUII£RT L~ Fei IIU5 :';It I 8TU's..11ll I :PRINT'fNUI. lffiT UM) Flllft.L :';fff; I JI06 .... 
281 IB=H: Al=flj 

298 PRINT: IlftiT"OOER IIIIIOI fi!£R <IN SQ FT. ) I; A 
381 IlfUT"'OER 1111101 R";R 
3181mB 1M 
328 PRIIfT"fR(IIUII£RT L~ Flllllfm6 a';H; 1 8TU's..1Q.l ":PRIIT"flllR. I£RT L~ F(JIIIJI(Ofj :';AH; 1 

~· 
338 IH=H: fM:flf 
~ PRIIT:IJfiJT"OOER 1m! filii <IN SQ. FT. )";A:IIfUT"OOER 1m! R";R 
3581m111M 
.168 PRINT"RIIUII£RT l~ fri 1m! =";H;" 8TU's..11ll":PROO'flltlli£RT UM) Fll (.'(0 :';lit' 1lOI5 .... 
378 I&H:~ 
388 H=tt1 ~ftM+tfi: t1t=fl1 tfl2tfi3+1M+f15 
398 lt=tft(1ttf) :fltlflt+<.14ft0 
• fRINT"TOTAL I£RT L~ =";H;" BTU'SitlUt ' :PRJIT"TOTAL flllR.I£RT l~ :';Ill;'~ I 
418 PRINT: IlfiJT"HJT ENTER TO Flfll fNIR. COSTS"; rtf 
428 llS:PRJNT"'H!T T'tfE lJ Fl.El 00 'lUI tfM?" 
438 PRINT"<O>IL 
435 PRJNT"<DlECTRIC 
448 PR!NT'<G.'lfiS 
442 PROO'PJL Oif(HJ); :f(JiQ:i Tll258: lfXT: PIUNT~3L I I i JIJ!IM T0258: 1()(1' 

4S8 Zf:IIIM: IFZS='"OOT0+42 
455 IF l$=-o' OOTO S88 
456 IF Zfs"£' OOTO 688 
4'il IF Zf:"G' OOTO 788 
459 oorooe 
468 IICZOOTre88. 688. 788 
S88 llS: I Ifill' 'COST lJ f2 Fl£1. OIL PER fR.lllr; C 
518~. 71 
5i28 PRINT'fNIR. COST='; :PRJHTUSIIOI;ft :OOTCa8 
688 llS: llfVT'COST Cf Klli tJ ELECTRIC =·; C 
618 fiC:Iflt«9. J 
628 PRINT"fNlfl COST='; :PRIHruiiiOI;ft:OOTIR8 
7t81lS:IIfliT'COST fill M Cl81C FOOT ll6 :';C 
718~ 
728 PRIIT'fiiUI. COST•'; :PRJHT1.6It81; It 
• PRINT 'HIT OOER TO trnRIIJI( flfM8X TilE If 101 INSW1TIII fiUD' : IlfiJTZ$ 
115 E~+1: IF£=>D 
116 IF£=20001TID 
8181lS:ZZC 
828 JF£=19JTOI88 
8l81lS:PRINT"fii!ST flllR. COST ='; :PRIHTUSIIOI;ZZ 
841 PRINT"tfll flllR. COST •"; :PRIHTUSIJGI;ft 
858 IDmtiiT"8 COST IS Ill(~ DUfT 00 IT~" :OO 

868 IC>ZZ-t'[:PRINT"MR. SIWIIIJ ='; :PRIHruiiiOif; HC 

8f8 PRINT:IJfUT"'H!T IllS Tl£ COST tJ aiTJIIR. IliWITIII';Al 
898 f8:ftl!W; 
• PRINT" IT lllll TM ';P8;. \£liS TO flfM8X Tl£ COST. I 
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Program contmu~ts 

put the efficiency of your heater 
and the number of degree days. 
Your meter man should have 
both of these figures. 

Locate the number of degree 
days on the Y·axis of the chart. 
Now move to the right until you 
hit the curve with the percent ef· 
flciency of your heater. Note the 
number on the X-axls (from 1 to 
8) and use It to ENTER THERMS. 

The area and thermal resis· 
tance (A) of the floors, walls, 
windows, doors and ceilings are 
entered. Typical A values are: 11 

for 3'1z·inch standard fiberglass 
insulation; 19 for 6-inch stan· 
dard fiberglass Insulation; two 
for storm or insulated windows 
and doors. Exact values should 
be obtained from local building 
suppliers. 

To account for cracks and 
openings that allow warm air to 
escape, heat load is calculated 
using 10 percent for the infiltra· 
tion factor. It is assumed that 
this is a standard house of aver· 
age quality construction, with 
evenly dispersed windows and 
no solar aid. The heat load fig· 
ure represents how much heat 
you must put into the home to 
maintain the delta temperature 
inside. 

To find the annual heating 
cost , you are asked what kind of 
heat you have. Type 0, E or G, 
but do not hit ENTER. Respond 
to COST OF FUEL in dollars, 
such as .85 rather then 85¢ per 
gallon. 

To computer the money saved 
by adding Insulation and the 
number of years for the invest· 
ment to pay for itself, the pro
gram will again ask you areas 
and A values. This time you will 
enter adjusted A numbers at the 
locations where you want to add 
extra insulation. 

Modification 

A sample run follows. The 
chart is not shown which ap
pears in the program at ENTER 
THERMS. 

In Sample Listing 2 the com· 
puler again asks for areas and 
thermal resistances for ceiling, 
fl oors , etc. This t ime let ' s 
change the A value in the ceiling 
to 30 to represent an addit ion of 
insulation. • 



FROM PROGRAMMA 
HI-RESOLUTION GRAPHICS FOR THE TRS-80~ 

LOWER CASE 
The 110-GRAF IX board onctuda 
two sets of lo- case d\af..:te" 

11 no addit ional cost. 

DEMONSTRATION PROGRAMS 
Tht 80·GRAFIX board i1 1upplied 

with 1 O..recttr Gtnerltor 10ftwtrt 
tnd _.,..I dtmonstrtt ion programL 

REAL· TIME GRAPHIC GAMES 
With tht 110-GRAFIX board you an 
write exciting rtll·t imt gemet Uli"'il 

BASIC. 

ELECTRONIC DESIGN 
The 110-GRAFIX board hn unlimited 

tPI)Iiation in Eltctronoc dtli9" 
tnd Eduation. 

FINALLY, AT LAST ... 
HI· RESOLUTION GRAPHICS it .. tiloblt for your 
TRS.80 computer IYIItm. Tht 80·GRAFIX board from 
PROGRAMMA lnttrnllion.l, Inc.. givft your TRs-80 high 
rtsOiution al)lbllity thtt it gruttr thtn the Commodore 
CBM/ PET or tven the rtvtred APPLE II. 

110-GRAF IX givft tht TRs-80 tn effective ICrten of 
384X192 plxtil, ver~~n the normll 127X192 for the 
TRs-80, 80X50 lor tho CBM/PET, or tho 2BOX192 of •n 
APPLE II. AI tn tddtd futuro, 80·GRAFIX ollt" you 
lo- aw chlrecttu 11 no tddotionll c:01t. Of cou""· you 
.:tn tllo crt11t your own set of up to 64 original chtrecttrs 
"''"'the supplied Char ector Gtntrotor 10ftwort. 

Tho 80·GRAF IX board ;, 1implo to innoll (nott thot tho1 
voids your Rodio Shick worrtntv), ond provromming i1 
done throuoh BASIC. 80·GRAFIX optnl up 1 wholt new 
rulm of 1oftwore development tnd excitement never 
dreamed of for tht TRS.801 

EASY INSTALLATION 
Tht 80·GRAFIX bol<d os 1impleto 

install tnd fill inside the TRS-80 c-. 

10-GRAFIX HI-RESOLUTION 
Finally, the only m•ns to protect 

your computer in-tmtnt it to order 
on 80-GRAF IX t.o.rd TODAY I 

INVERSE VIDEO 
Tht 110-GRAFIX board 1IIOWI you to 

do invtM vidto to hi.-,.light your 
ICretn dispiOVL 

CHARACTER GENERATOR 
Tho 1upplitd charecter gtntrttor 

10ftwtrt tiiOWI you to crull your 
own ehlrecter 111 of up to 

64 orilainol chtrecttrl. 

'• r, .,.,., 'l'f ··-·.... r 
'I•J u ,•fO'Nf•••• 

!,, •. ",., ••• . • ,~, .... ••• -·-'!:tAt_.. -·-...... ,.,. . ., 

GRAPHICS GALORE 
The 80·GRAFIX board 1nd 

tht wpplied Chlrtcttr Goneruor 
al low you to become 1n arlin. 

EXCITEMENT 81 FUN 
Open up 1 n- ru lm of 101tw•• 

development with tht 80-GRAFIX 
bol<d. 

Available exclusively through PROGRAMMA at the cost of $149.95 
Please check with us for availability prior to ordering 

PROGRAMMA 
INTERNATIONAL, INC. 
3400 Wilshire Blvd. 
Los Angeles, CA 90010 
(213) 384-0579 • 384-1116 • 384-1117 VISA and MASTE RCHARGE accepted 

TRS-80 is a registered trademark of the Tandy Corp. ..-21 



neoo 
18 IF~T>..t: fiF(Titlfl)tUETUlN 
28 ~07:FIJY=13TOM :!lT<X.Y) : IIXJV,X 

2818 F~~:S£TCX.44> : 1EXT 

2f28 Gf=' .. '· . ' . . '· . '·. ~ .. '·. '· . I 
2838 PRINT~, Gf; :PRINTf~, &f; :PRINT~Jas, Gf; :PRJHTH52.Gf; :PRINT@516,Gf; :PRINTf568,Gf; 
2848 PRINTI6+f, Gf; :PRINTf788. Gf; :PRINTP?n Gf; :PRINTIQJ6. Gf; 
26PRINT@%6.'1 2 3 4 5 6 7 8' ; 
2868 U=256 
28t'8 lOC=18 
2888 FIRMT018:PRJHlkL)O(; : U~+64:lO<=l0<-1 : 11XT 

2898 SET<J7, 48> :SET OS. 48> :S£T(J9,39> : ~U<~, 39> :S£T(4L 38> :S£T<42. 38> :S£T(42, 3&> ·S£T(4138l :S£T<4137>:SEJ<44, 37> :F~Of7:S£T(X 

,J6):1fXT 
21• F!IIX=48T051 : S£T (X, 35>: !EXT :FII1l<=52T055: SET <X. 3~ > :tt:XT: PRINTP73J, '11<'; 
2118 X=18: ~:FIJ!II::1T07:S£T(X, Y) :5£T<X+LY> :X=X+2:Y=Y-1:tt:XT 
2128 FO!X= 38T031 SET()(, l4 >: 11XT: S£T<J4, 33>: S£T <35. 33> :5£T <36. 32> :SET (37, 32> :FO!X= 38TOf1 :S£T CX. 31> :rtxl: S£T <42. 38> :SET< ~138> 
2138 SET< +f, 29> :SET< 45. 29 > : fllll(=46f00: S£T <X. 28> : IEXT: S£T <~ 27> : S£T <51. 27> :F!I<X-~~: SET()(, 26> :fiXT : PRINTP54L 'tf(.' ; 

2148 )C: 36: \'=24 
2158 FIRMT012:S£T(X, Y> :X=X+1 :Y=Y-1.rtxl :5{T(35, 24> :S£HJ4, 25> :S£T(J2, 26> :S£T<3126> :S£TOL 27> :S£T(3& 28> :S£T<3L 28> :SET<28. 29> :SE 
T<27, 38> :SET<26. 38> :S£T<25.32> :S£T<24, 32> :SET<22. 33> :S£T(21, 3~> :S£T<29. 35> :PRINTt218. ·~·; 
2168 >C=34 :Y=13:FIRMTOf :S£T<X. Y) :SET<X. Y+1) :X=X-1 :Y=Y+2:1EXT :>C=31:\'=22:FIRM Tl115:S£T(X, Y> :X=X-1:Y=Y+1 :IEXT :PRINJP217, 'C"; 
21711 S£T <28. 13> : X=28: Y=:14 :FIRM T~: SET <X. Y> : >C:X-1 : Y=Y+1 : IEXT: >C=21 : \'=21 :FIJ!II::1 T07: S£T O'w V) : S£r (X, Y+1 > : Y=Y+ 2: X=H : rtXT : PRINTm6. '98 
%'; 
2198 >C=26:Y=13:FIJ!II::1 T~:SET<X. V> :X=X-1 :Y=Y+1 :IEXT :X=19:\'=28:F(Il0:1T018:S£T<X. V> :SETCX. Y+1> :X=X-1 :Y=Y+2:1EXT :PRllfTf21L "1-.r; 
2198 PRINTH81. "ttlm C I£AT£R'; :PRINTP545. 'M'f.> C EFFICIEJCV'; :PRJNTM, ' IN ('; :PRJNTI671"18'S £"; : 
2211 PRJITf744.SlRJB<22.94>; :PRJNTM& •Jl05 <188.8> BTU'S'; :PRJifTfm • PER san PER O"; : 
2218 »84: \'= 32 :F(IlO:t T012: S£T (X, Y> : X=X+1: Y=Y-1: ltXT: R£1UlN 

A completely refurbished 
IBM Selectric Terminal with 
built-in ASCD Interface. 
*FOR YOUR TRS-80 WITH OR WITHOUT 
EXPANSION INTERFACE. 

Features: 

• 300Baud 
• 14.9 characters per second 

printout 
• Reliable heary duty Selectric 

mechanism 
• RS-232C Interface 
• Docwnentation included 
• 60 day warranty-parts and 

labor 
• High quality Selectric printing 

Off-line use as typewriter 
• Optional tractor feed available 
• 15 inch carriage width 
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Also works with Ex· 
atron 's Stringy Floppy, 
for fast loading of pro
grams. 

HOW TO ORDER 
DATA-TRANS 1000 
1. We accept Visa, Master 
Charge. Make cashiers checks or 
personal check payable to: 
DATA-TRANS 
2. All orders are shipped 
F.O.B. Sanjose, CA 
3. Deliveries are immediate 

Desk end table top models also available. 

For orders and infOrmation 

DATA-TRANS 
2154 O'Toole St. ....274 

UnitE 
Sanjose, CA 95131 
Phone: (408) 263·9246 



r----------------------------------------~ I MAGNETIC MEDIA DISTRIBUTORS .,sg I 
1 596 Taylor Way Belmont, California 94002 (415) 595-0684 1 

1 Flip sort TM 
1 

FLoPPY n 1 sKs FoR ALL coMPUTERs 1 
I DISK STORAGE SYSTEM I ," DISKET HS I 

Dos ket lt'~ •vad•ble on Soft Se<.to r 10 or l b hole- ll•rd SN tuo 

I I 1-99 100 UP I 
I I 

Songle Sode Songle DenSity (Certofied 35 tracks) S l. HS S 2. 60 1 
Songle Sode Double Density (Certlfoed QO tracks ) S 3. 75 S 3. SS I Fol'mcd fl'om 1 Double Side Double Density (Quad Density) s 1. SO s 1 30 1 

I 
Single Side Double Density (Certified 77 tracks) s 1. 00 S 3. ~0 I 

1 ranspar·ent 

I 
smoke colo1·ed 8" DISKS I 

Keeps dust ac "''lt'c Single Side Single Densoty (Soft Sectored) s 3. IQ s 3. 20 

I off of disks I J Single Side Doubl e Density (Soft Sectored) s I. 60 s I 10 I 
Double Side Single Density (Soft Sectored) S 1 95 S I. 7S I Double Side Double Density (Soft 'Sectored) S 5, 10 s 1 90 I 

I 
50 to 60 Disk 1 

Built In capacit y Single Side Single Density (Hard Sector 32 hole) s 3. 60 s 3. 10 I 
I f

' l Single Side Double Densoty (Hard Sec tor 32 hole) s 1 00 S 1. HO 
p aSllC I e Single Side Single Density (Hard Sector 32 hole) S 4 . 65 S I 50 
separators (MRX 651 compatoble 00 holes) I 

For Mini-Disks 
For 8" Disks 

plus $3 00 shtpplng for each 
Flip Sori"TM 

We stock Vf.'RBATHI. WABA SH . lOBE.. 1\ULI\f 4 ATLAN TI~ 1 
Dosks and Diskettes at LOW, LOW, proces. Write for our mono J 
catalogue. 

VINYL DISK SLEEVES for 5 1/ Q and 8" Dosks S 9, 00 IOpak 
PLASTI C LIBRARY CASES 8" S 4 SO 5 1 Q" S 1. Sn 
FL OPPY SAVER (Hub Reonforcong Rings 
5 1 / 4" with applying tool S 14. 95 pk of ~S Refill s S 7. 95 
8" wi t h applying tool S 16. 95 pk of 25 Refills S II 95 

I 
I 
I 
I 

CALL TOLL FREE TO ORDER I 

aoo 227-73&2 I 
DEALER INQUIRIES INVITED IN CALIFORNIA 415 595-0685 I 

~----------------------------------------· 

mOOEL 3 

Si9L.9 °0 

·- .... 
- ~-. - •• - ........ :L...I 

model 2 

model - 1, 1 S~ Lev e l 2 ffi~; 8 9 o o 64K 
We accept check, money order or phone 
orders with Visa or Master Charge. 
(Shipping costs added to charge orders). - -=- CHARGE IT 

Computers Unlimited 
1524 OAK HARBOR ROAD FREMONT OHIO 43420 

L.l9 -3 3 2- L. 8 8 l 
., 

321 C o ll e c t 

345000 

26-4002 
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CONSTRUCTION 

An inexpensive hardware mod 
for those who want both Level I and II capability. 

Two BASICs 
Are Better Than One 
Allen W. Erickson the source list ings. And It's not has two chips, you will have to someday, I'm going to figure out 
13868 Far Hills Lane very practical to change the acquire the single-chip ROM. My a use for it. 
Dallas, TX 75240 Level I and Level II ROM chips dealer quoted a price of $29.95 In order to select the appropri· 

every time you change program· for the chip. ate 4K segments of address 
ming languages. If you are familiar with digital space, the TRS-80 uses a three 

logic, the following paragraphs line to eight line decoder (Z21 in 
The Swttch Between will help you understand the Fig. 1) to translate the most slg· 

The obvious solution to these logic behind the modification. I nificant hex digit of the address 
problems is to have both Level I also highly recommend that you (bits A 12-A 15). The 3 translation 
and Level II BASIC installed in get a copy of the TRS.IJO Tech· is used on the CPU board for pe. 
your machine, with some means nica/ Reference Handbook ripheral device selection. The re-
to switch between them. Such (Radio Shack Catalog No. 26- maining seven translations are 
modifications have been pub- 2104). It's well worth the $10 for fed to a H)·pin DIP socket (X3), 
llshed before, but in every case anyone Interested in the hard· which is used for memory map-
I've seen, the mod required print· ware side of microcomputing ping. 
ed circuit trace cutting, piggy· and do-it-yourself maintenance. Plugged Into socket X3 is a 
back components, wire unsol· programmable DIP shunt. The 
dering and resoldering, etc. Theory DIP shunt is nothing but short· 

The modification described Most of the ROM and RAM ad· ing bars between pins 1 and 16, 
If you are contemplating an up- here requires absolutely no dresses and peripheral devices 2 and 15, etc. To program the 

grade of your TRS-80 Levell to alterations to the CPU board in the TRS-80 are selected by DIP shunt, you merely break the 
Level II BASIC, you're probably and, if you have the single-chip memory mapping. That is, each appropriate shorting bars, re-
also wondering what to do BASIC I ROM, less than five device is assigned addresses In suiting in an open circuit. 
about all the Level I programs dollars in parts. the 65K range of possible mem· The "outputs" of the DIP 
you've accumulated or written. A note of caution: This mod ory addresses for the Z.a<> CPU. shunt are ROM A •, ROM B • and 

If you already own a TRS-80 will work only with the single- For example, the Level I ROM RAM• (the • Is Radio Shack's 
Level II, you may be wondering chip BASIC I ROM and CPU occupies address spaces OOOOH way of indicating a logical NOT 
how you can run Level I pro- boards with separate chip se- through OFFFH. Level II ROM or active-low condition). ROM 
grams on your machine. A quick lect lines to pin 20 of the two occupies OOOOH through A • is used as a chip select line 
look through 80 Microcomput· ROM sockets (Z33 and Z34). 2FFFH. RAM is allocated to to ROM socket Z33 and ROM B• 
lng and other personal comput· Some early TRS.IJOs may not 4000H through FFFFH. as a chip select line to ROM 
ing magazines reveals a great have separate lines. If In doubt, Addresses 3000H through socket Z34. 
many Levell programs that have check with your dealer. 3FFFH are used to map TRS-80 RAM • is used to select the on· 
not yet been converted to Level If you are upgrading your peripherals, including the dis- board RAM sockets and covers 
II and perhaps never will. Level I machine to Level II, be play (3COOH through 3FFFH) the address range 4000H 

You can rewrite the programs sure to keep the Level I BASIC and keyboard (3800H through through 7FFFH. Memory ad· 
yourself, but that's too much ROM. If you already have a Level 38FFH). There's a lot of unused dresses 8000H and above are 
work. Besides, you may not have II machine or your Level I ROM address space in this range and, off-board (i.e., in the expansion 
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TRS-80·-- CONDENSE 
T~l Ulll•lll II BASIC 
Co•prusl•• Utilities 

• • 11111111 1.3 lin A¥1111~11 • • 

• Write BASIC programs using single statement lines lor ease 
of maintenance. 

• Write BASIC programs with unlimited remarks and comments 
to improve program readabil ity and documentation .... 

- AND STILL GET -
OPTIMUM USE Of MEMORY - FASTER PROGRAM 
EXECUTION 

• Compresses programs up to 70'lb of original size 
• Improves execution time by as much as 30'lb 
• Creates multipte·statement program lines 
• Blank compression 
• Remark and comment deletoon 
• Renumbers GOTO. GOSUB, THEN, ELSE. and RESUME 

statements which reference deleted line numbers 
• PLUS THESE NEW USER REQUESTED OPTIONS: 

Retention of low numbered remark statements 
· Checkpoint 1 Restart Facilities 
· Phase 1 work lite 

11.11 I $21.95 
(Diskette) 

11.11 II $24.95 
(Diskette) 

IITERIATIOIAL SOFTWARE ASSOCIATES 
P.O. lex 14105 "'187 

o •• ~ •. ••· &1124 

Tandy Corporaloon• 

RONDURE COMPANY 

SPECIAL 
Printer for your 
Microcomputer 

GE TERMINET 
300 PRINTER 

Pin teed - 9" paper 

• 

• 
• VIICI"' & .,.,,ao.,. . . ~~ -

cont•~MtS SI~QO 

rused) 
fgood worktng c:ondohon) 

I ) Speeds up your TRS80 from 1.77MZ to a hefty 2.66 M Z1 

2) Shuts down during disk or cassette ItO to end lost pro· 
grams. then turns back on automatocally when dosk o r 
cassette 110 os fonoshed !Provoded . of course. 11 was on to 
begon woth) 

3) Connects to keyboard L.E D . and blonks when unot os 
operating. Stops blonk ong when turned off1 

4) Comes with illustrated onstructoons (Some solderong 
requored) 

5) A verage person can onstall on 10-20 monures' 
6) All work os done on hard,vare' Absolu tely no software 

dnvers needed' 
7) Operate with any TRS 80. (except Model II) works with 

TRSDOS, NEWDOS or any other operating system or 
software Works woth RS 232 and telephone modems' 

8 ) Comes completely assembled and ready to onstall. 
All wores are stropped. sworch onstalled 1 

There are no hidden extra costs to you! 
9 ) May be rumed on or off at any rome' Even dunng program 

executoon 1 

10) Money back guarantee " 

order a2()()() M ocro-Speed M cxl 29.95 
We accept Vos<:~ Master Charge M oney Order Check 
(C.O.D . $3 00 extra) Send orders to: 
Simutek. P.O. Box 13687-Z . Tucson. AZ 85732 "' 19 

Name 

Address -----------------

C ory ---------- St<~ t e _ Zop ___ _ 

l~onC' rnckr~ ¥tt"I('Ofll t' 24 hour\! (-1 !UI· II... ~•rnU! t•k olf,•r '!o .1 numtw' tJI \,,n.,., 
hno/ r>tO<Iui IS f'Sf".'(klll'- to r TRS 80 -.' S.·nci len ' I Hf F' t , , , ,,J,~ TKS Sfl ,, ..1 I M ol 

Jt.d,,l h .... 1.\ A r~\•\('> Corp An;nn,, '''" l(~nr" ,,dd 4 ""'''"' '·'' 
NO CHAHGF FOR Sl·t!PI'!NG 

tile computer room 
WE HAVE FLAT-PACK 

ACOUSTIC 

Modem 
pickup 

S19 ~ 0 

USED FANS 

Mutton - 8.00 
Sprlle-4 00 

-~r~ ;. 1- -
NEW 
POWER 
SUPPLY 

USED 
POWER 
SUPPLY 

• $25.00 $15.00 
Will run on serial RS232 port of 
most m1cros mcludmg TRS-80. 

~ I• • 

SV It 3 Atnl» 
12V •t Ami» 
12V •t :J Arrp 

$450.00 

NEW 
POWER SUPPLY 

(ACOC Brao-J) 

t.4od lt-22V I 9 
Modci2·1!N 2 4J 

S2000 
$3000 

MICRO SWITCH KEYBOARD 
USLD OUT LOOKS I " '41 

ASCII $40.00 
(W 1'1'1 Prlrl) 

.. ~ 

OAlG NATE 
" NI 't 

0 

$90.00 Sale 
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c >~II >-\I\ PRI!\TI .H 
llw H1·-.r l'rml1 ' r Ill tlw \\ orld for rlw I H.., ~II' 

l\ t' '// ...,tukt• ( )ur Hepututron ( )rr It ' 

Loolo 111 dw fl!iltu~! 
I) 200 mtlhon chara c ter h..ad 

warranry1 Beller than any 
compi!IIIOT1 

2) Works under the most demandmg 
busma applocallOnS' 

3) A "Real- 9x7 DOT Matnx Impact 
Pnnter' 

4) 80 characters per second' 
5) Fun upper and lower case' 
6 ) Double .. 'ldth characters' 
7) Supports TRS-80 Grophcs.l See 

lluslroroon (These grophocs ore 
exOCI/)Ithe some gropluc codes as 
rfw TRS 80's No sp«JJ/ software 
rfl(lwred) 

Actual photo of pnntOUI from OkdaJa Pnnt.,.• From Srmu,..k's flocrnc Artcsl 
Progrom' 

nus rhe finesl pnnter you un buy 
at any pnce lao \lOW TRS· 

Regular U.t Pnce 
Sl50.00! 8) Connects directly to TRS-80 With 

standard cable ' 
9) Fnct1011 & pmleed. use roll paper . 

TractO< Feed ()ptron 
$150.00! 

statiOnary or regular data paper' 
I 0) 6 or per lOCh 
II) and 132 columns 
12) Qu.et operanon 

Special Simutek 
Customer Price Only -

$599.11 
(T~.,.. FHCI $ 125..00 E..or~) 

~·-90001 Oludato M rdono 

90002 T '""'"' FHd ()ptron 
9141 1 C6ble F0< TR 110 K.ybo.,rd 
91401 C6ble Foo upomoon lnt~• 
94401 C6ble F0< \IOOof U TRS 

Wo A«.., VISA - -'"""""" - Choclu - -., 0..... 
.,. (C.O.D. S100 urn) 

NO TAX ON OUT OF ST A Tt: ORDERS! "' 11 
F ..... sn-tnus 

.-.. 
125 00 
ss oo 
3900 
39 00 

Sond Orders To SIMlJTEK. PO. Bo• 13687-Z. T""- · AZ !15732 

~------------ ----------------------------.... -------------------------------------
Ctty Stllte Z.p __ _ 

Pllonc orders wek:onw 2A hounl 1-1 Sll-11.., S""utek o{J~ "'"'-' ,,,.. P<odlo:ll 
/O< TRS 80's S.nd /oo '"'"catalog' Anz0<10 .~ .. odd 4'\ sakos tax 

·n s.ao ... A 'fM ool tiL.dlo .§h.c .. . A T ._... COt"p 

Features: 

• 
• 
• 
• • 
• • 

SERIAL PRINTER PORT 
HIGH-SPEED TAPE SYSTEM 
32K MEMORY 
KEYBOARD DEBOUNCE 
MOUNTS IN KEYBOARD 
HIGH GRADE PCB 
DOCUMENTATION 

price $49.95 
..W.k ... _.._.. ...... 
AM • . f• C.O.D . ...... 

DALTEX SYSTEMS "'"' 
5308 PRINCE 

LAKE DALLAS,TEXAS 75065 
817-497-2910 
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interface). Note in Fig. 1 that 
A15• AND RAS• (row address 
select) are used to enable all on
board memory translations. 

ROM A • (pins 7 and 8 of X3) is 
used in a Level II machine to 
select the outrigger c ircuit 
board containing the level II 
BASIC ROM chips. 

If you follow the wiring of the 
DIP shunt In Fig. 1, you will see 
that ROM A • is low (active) for 
translations of 0, 1 or 2. ROM B• 
Is also low in this configuration, 
but not necessary for level II 
ROM selection. 

By now, you can probably see 
the necessary changes taking 
form. If the single-<:hip level I 
BASIC ROM is in socket Z34, 
and we can somehow change 
the programming of the DIP 
shunt 0 translation to ROM A· 
or ROM B • at wil!, we have all 
the necessary ingredients . 

We don't have to worry about 
the 1 and 2 translations, since 
they will always select ROM A· 
(I.e., Level II ROM), and the Level 
I ROM will never reference ad
dresses in that range. 

Modification 

Assuming that you have the 
single-chip BASIC I ROM, the 
only other parts you will need 
are a SPOT switch, a 1E)·pin DIP 
header (Radio Shack catalog 
No. 276-1980) and three pieces 
of flexible hook-up wire six to 
eight inches long. Any SPOT 
switch, such as a good sub
miniature toggle switch (Radio 
Shack Catalog No. 275-613), will 
do. I used a three-strand ribbon 
cable for the wire. 

Fig. 2 Illustrates the wiring of 
the DIP header and switch. The 

All 
AI) 

Al4 

A l~----

••s·-----

procedure is as follows: 
1. Cut three six to eight-Inch 
pieces of hook-up wire or ribbon 
cable. Trim 'I• Inch of Insulation 
from each end and tin the leads. 
2. Connect one lead (center of 
the ribbon cable) between pin 10 
of the DIP headef and the center 
pole of the SPOT switch. Solder 
both ends. 
3. Connect one lead between pin 
6 of the DIP header and one of 
the remaining SPOT switch 
poles. This Ia the Level 1 posi
tion. Solder both ends. 
4. Connect the last lead between 
pin 9 of the DIP header and the 
remaining SPOT switch pole. 
This is the level II position. 
Soldef the switch end only. 
5. Connect a wire jumper be
tween pins 8 and 9 of the DIP 
header. Solder both ends. 
6. Connect a wire jumper be
tween pins 7 and 11 of the DIP 
header. Solder both ends. 
7. Connect a wire jumper be
tween pins 2 and 15 of the DIP 
header. Solder both ends. 
B. If you have a 16K machine (or 
larger), connect wire jumpers 
between pins 3 and 14, 4 and 13. 
and 5 and 12. Solder all ends. 

This completes wiring of the 
DIP header and switch aaaem
bly. Now, on to the Installation: 
9. Disconnect all cables to the 
keyboard unit and lay It upside
down on a nonmarring surface. 
Remove the six Phillips screws 
in the bottom. 
10. Holding the case top and 
bottom together, turn it over and 
carefully lift off the top. Be care
ful of the power-on LEO. 
11. Carefully raise the keybOard 
assembly and fold it back. Do 
not strain the interconnecting 

Fig. 1. Memory Mapping in the TRS-80 Levell/. 



4 MHz TR8-80* 
MODEL I UPGRADE 

PLUG COMPATIBLE 
PROCESSOR 

• DOUBLES PROCESSING POWER of Level I 
and II by Increasing speed 2.25 times to equal 
Model II. 

• RELIABLE 4 MHz OPERATION USES Z-80A 
• not a mere clock speed up. 

• EASY TO INSTALL • plugs Into expansion 
port. 

• COST EFFECTIVE • costs less than 5% of 
typical system price. 

DIMENSIONS: 13" L 3v.'" H 2'4"W 
COLOR: Grey 
POWER REQUIREMENTS: 120 VAC 

Send check for: 

MlcroCompatlble Inc. ~458 

P. 0. Box 107 
Scaly Mt., N. C. 28775 

$200.00 
includes shipping 

and handling 
(704) 526-2712 

• Reolatered Tredemerk of Tandy Corp. 

for the TRS-80 from Micro-Mega 
• 

The Ori_ginal GREEN-SCREEN 

The eye-plea over the front of your 
TRS·BO Video Display and gives you improved contrast with 
reduced glare. You get bright luminous green characters and 
graphics like those featured by more expensive CRT units. 

Don 't confuse the Original Green-Screen with a piece of thin 
film stuck to the face of your video tube, such as that adver· 
tised by others. The Original Green-Screen is mounted in a full 
frame perfectly matched to the color and texture of the 
TRS·BO Video Display. It is attached with adhesive strips 
which do not mar your unit in any way. 

The full frame design of the Original Green-Screen "squares 
off" the face of your video display and greatly improves the 
overall appearance of your system. 

THE GREEN-SCREEN ...............•....................................... $13.95 
Add $1.00 for postage and handling. 

Terma: Check or money order, no CODa or emil cards, pleaaa. Add amount 
shown lor poataga and handling to price olthellem. All /lema 1hlpped within 48 
hours by llrsl class or priority mall. Virginia realdenrs, add 4% aa/es tu. 

.... 29 

Mecrc.-Mega . P.O. Box 6265 · Arlington, Vn 22206 

.. Reader SeiVIce-sH Pilfi'J226 

HI-RESOLUTION 
GRAPHICS FOR TRS-80* 

INTRODUCING: 

E/RAM 
• 

E/ RAM Graphics is a unique hardware/ software package. which will integrate high· 
speed. high resolution graphics into any Level II TRS·80 system. E/RAM hardware is a 
fully plug-compatible box. which installs In minutes. and requires absolutely ne 
modifications to the TRS·IKl system. E/ RAM software is a compact. relocatable set of 
utilities which provides the user with easily accessible graphics functions. For onstance: 
the user pokes the end point coordinates of a line into certain locations. does a USR call. 
and an optimized dot-raster line Is automatically drawn on the screen at very high speed 
(less than 10 milli-seconds tor a medium length line). 

E/RAM does not require the purchase of an additional monitor CRT. The high-resolutiOn 
graphics video is syncronized with the TRS·IKl video and appears on the screen with the 
normal TRS·80 display. Alphanumerics. TRS·80 graphics. and E/RAM high-resolution 
graphics may be displayed simultaneously or individually. 

E/RAM hardware contains its own 6144 byte video memory, wh1ch provides a true 256 x 
192 matrix of lntljlltltlnt graphic elements. (E/RAM is NOT a programmable character 
generator type graphics system. Character generator systems have ser~ous limitations 
in lull screen graphics applications.) 
E/RAM will operate with or without an expans1on 1n1er1ace. and with any standard 
memory configuration (4k through 48k). 

E/ RAM is fat. "E/RAM" 1s an acronym tor Extended Random Access Memory. a very 
short description of the Patent-Pending method of 1/0 employed by this device. which 
gives it memory-mapped speed without inter1ering with the memory space used by the 
TRS·IKl. 

The installation ol E/RAM will not aftect 
normal operation of the TRS·80 High 
resolution ON/OFF is under program or 
manual control (a sw1tch is provided). An 
expansion card edge connector is prov1ded 
so that other peripherals may be used on 
the TRS-80 bus. 

E/RAM software package is compact (less than 1000 bytes). last. easy to use. and very 
flexible. A relocating loader is provided. The user can delete unneeded routines it more 
memory space is required. Lines can be drawn as last as 13 per second using BASIC USR 
calls. and as fast as 200 per second using assembly language programs. 

Routines usable through USR of BASIC. and ot course an assembler CALL are· 

INIT Sets up display 
PLOT Plots a point 
READ Reads a point from the screen 
BLACK Sets drawing mode to black (oft) 
WHITE Sets drawing mode to on 
CLEAR Clears the high-resolution graphics screen 
LINE Draws a line 

As an example. alter the utilities package Is loaded and you desire to draw a line. the 
following sequence of BASIC instructions could be executed: 

U=USR(O) Return the communications area 
POKE ·U•t .XO Provide the beginning X coordinate 
POKE U•J.YO Provide the beginning Y coordinate 
POKE U•S.Xt Provide the ending X coordinate 
POKE U•7,Yt Provide the ending Y coordinate 
V•USR(4) Draw the line (Current speed is 

approximately 13 vectors/second) 

The complete E/RAM package is available lor only $349.95. and includes case. power 
supply. cables. software cassette. and complete documentation. 

To order. or for further details. write or call: 

VERN STREET PRODUCTS ,.... 43
2 

114 West Taft 
Sapulpa, Oklahoma 74066 

Phone: (918) 224·5347 

We handle a full line 
ot Radio Shack products 

Dealer inquiries are invited. 
Terms: COD Welcome. check, money order. Master Charge. or Visa 
Delivery: Stock to 60 days . 
E/RAM was designed. and Is manulactured by KEYLINE COMPUTER PRODUCTS. INC. 
13 East 6th Street. M/C 200. Tulsa. Oklahoma 74119 

"TRS·IKl is a registered trademark of Radio Shack. a Tandy Corporation 
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4'1~ IK'"''-(J((l\II' ·\IIBIIIll'-hl>l<l\l'- 4'1~ 
~~ \I < . IH \I I l h < < ll "\I'- ~~ 

o These MP1 drives are completely compatible with Radio Shack's and 
may be moxed and matched' (1.e. you may use Rad>o Shack dnves and 
MPrs IO!l"ther W11h no problems' They are totally compauble W11h 
TRSDOS. NEWDOS. c r any other TRS,80 sohware1) 

o These MPI's have doors that d ose and keep dust out! 
• These MPrs have auto diskeue eie<:t1 
• lnese dnves are one of the fastest on the market 5 mtltseconds 

versus Radio Shack's 40 milt~onds ! 
o These drives come complete with power supply and case and are ready 

to use mmedtately. They are compat1ble wuh Radio Shack's d1sk cable 
or you may purchase our cabk?. 

• Dual drive •s same as two drives but uses only one dtsJ.c.ette' Save money 
on expens1ve d1skettes! It may N used as dnve 0 and 1, 1 and 2 or 2 and 3~ 
This is a fantastic buy! 

o SAVE $116 (Single dnve) or $451 (Dual dnve) 
Over Radio Shack's S>ngle dnw pnces! 

WE SHIP FAST! ORDER YOUR DRIVE TODAY!!! 

Order • 
8000 MP1 Smgle Dnve . , 384.00 
8001 MP1 Dual Dnw . ..... .. .. 549.00 
BOO'l 4 Dnve Cable . . . . . . . . . . . . . . . 39.95 
8003 2 Dnve Cable . . . . . . . . . . . 24.95 
8005 TRSDOS Manual and TRSDOS 2. 3 . . . . . . . . . . . . . . . . 19.95 
8006 NEWDOS• (>ncludes editor assembler that 

works v.n th tape or dtsk. d1sassembk?r. superzap. 
b.:lsK" varldh~ refer en<e. renumber . dtsk comnk'lnds 
from basM.:. sc reen to pnnter command, 
and much more . . . . . . . 99.95 

8016 NEWDOS 80 a nd NEWDOS• I" NEW" NEWDOS• 
and more . . . . . . ... . ... . .. . 

8007 TRS 80 Disk and other mystenes by 
H C Pennmglon 9M~S exphc11 descnpt1ons 
ol TRSDOS. NEWDOS. SUPERZAP, DEBUG etc 

8008 Ten pack d>skeues . ...... . . .. . 
8009 Smgle d•skeues . . ..... . . . . . 
8010 O.sk holders (hold ten each) 

Please add $5.00 per drive fo r s hipping & handling 
No !.H. on out of ~ t;,tr or<Wno" 

We <l\ C~>pl V"S.d M<~._, •• , C h.u9l' Morwv O!- ck>t., Ctw<-Ms (C 0 D $300 ~' ' '<~I 
SE>nd Of~fi to Stmult"k . P O Bm 11687-Z, T ucson. AZ 85732 

149.95 

22.00 
29.95 

2.99 
2.99 

...- 19 

Name -------------------

Address ----

C >t y State --- Zip __ _ 
PhoM onkrs "''t'k"Om t' 24 hours! ~-• 511·11.. fOt"e.gn orders add $20 post~ 
.md rondlnlQ p.:or dnve TRS ~ ' "' i:l TM of Rocho Sht)(.'k A Tandy Corp 

Arr.zon.1 JP:-.Kk.>nts ddd 4'~- s,al{~5 tax 

THE 
SOFTWARE 
DIRECTORY 
A Comprehensive Guide to Programs 

Now, you can have acceu to hundreds o1 
computer programs, quickly and easily. 

The Software Directory lists available programs 
for major home and small business computers. includinQ 
Apple ... Atart ... North Star ... Radio Shack ... PET ... CP/M 
Systems and more. 

Indexed for fast and easy reference. Directory 
categories include games. education. ut1litles. home 
accounting. and professional business programs. It's 
organized according to computer type. so you can find 
the programs designed for your computer. fast. 

The Software Directory describes each prOQrOm. 
and lists the minimum required system. program price. 
ordering information and vendor address. 

The Software Directory has all the information you 
need lor ordering any of the hundreds ot software 
programs available. To get 11. send a check or money 
order for $9.95 to Software Central. WeU send you a 
software reference book youU use time and again. 

Software Central 
P.O. Box 30424 Dept. M ...-41e 

Uncoln. NE 68503 
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ribbon cable. 
12. Remove the five rubber sepa
rators. Remember where they 
were. 

13. Carefully remove the CPU 
logic assembly together with 
the keyboard assembly and turn 
them over to the component 
side. 
14. Remove the DIP shunt at X3 

(near the expansion interface 
edge connections) and plug the 
DIP header/switch assembly in 
Its place. Make sure It Is plugged 
in correctly. 
15. If the ribbon cable from the 
Level II board is plugged into 
socket Z34, carefully remove the 
plug and insert it into socket 
Z33. 
16. Make sure the single-chip 
BASIC ROM is positioned cor
rectly and carefully Insert It Into 
socket Z34. 
17. At this point, you'll have to 
decide where and how to mount 
the SPOT switch. I drilled a hole 
near the center of the rear apron 
of the case. Make sure the wire 
will reach the switch position 
when the PC board is reinstalled 
in the case. 
18. You may want to check out 
the computer before replacing it 
In the case. See Checkout and 
Operation. 
19. Reassemble the unit by re
versing the above procedure, In
stalling the switch as you go. Be 

sure that the five rubber sep
arators are on the posts under 
the keyboard assembly. If you 
mixed up the screws, the short· 
est ones go In the holes near the 
front of the keyboard, the mid· 
die-sized screws in the two cen· 
ter holes and the long ones in 
back. 

Checkout and Operation 

Connect the power supply 
and display cables. Put the 
switch in the Level II position 
and turn the power on. The video 
should display: 

MEMORY SIZE?_ 

If the display is: 

READY 

> 

the switch is in the Level I posl· 
lion. 

If the display is garbage, turn 
the power off, wait a few sec
onds and turn the power on 
again. If the display is still gar
bage or clear, turn the power off 
and recheck all your wiring. 
Make sure the DIP header, 
BASIC I ROM chip and ribbon 
cable connector from the Level 
II board are properly oriented in 
their sockets. 

Now, turn the power off and 
switch to the other Level posi
tion. Wait a few seconds and 
turn the power on. The display 
should now be the alternate ini· 
tial message. If Level II worked 
but Levell does not, the problem 
is likely in the Level I ROM chip, 
its orientation or the wire from 
the Level I position on the 
switch. 

You'll have to turn power off 
each time you change levels. If 
you just throw the switch, the 
CPU usually goes out to lunch. 
The manual reset won't recover. 

The reason for pausing each 
time you turn the power off and 
on Is to allow time for the power
on reset capacitor to dis· 
charge. • 

LEVEL 
n 1 

0 • ..... _.._,__+_ItO II A0 
' • --.:.P----t-+-cf''-' c n • l 

o------·<0 
~-----o 

o------ -o 

110 0 1 

2• ROM e• 
I ZS4 l 

4°---~----~~~-•N&M• 
,. --'-f>
s•--~ 
7 . 

PllRTIAl SCHEMA TIC 

Fig. 2. Switch/Header Assembly. 



Games from BIG FIVE will TRS80 
turn your computer into a HO 

SUPER OVAe ETEOR 

"Huge ASTEROIDS have 1nv d d th 
galaxy! Your m•:os•on •s to destroy th m 
&nd the a.l-cn s oc:ers b f01e th y de· 
stroy you! · 04/r t1 1 top sellmg Q<~me! 

MTh second Big Bang ha occurred 
antJ th g laxy .s lull or stray m teors 
ndnstero•ds ConyoosurvNetodock 

your ship w1th th spac:o statton?" 

$14.95 181 levell er II $9.95 41 Levell er 11 

BIG FIVE SOFTWARE CO. 
P 0 Box 9078·185 • Van Nuys, CA 91409 ,., 1 

makesyourT 
a whole new 
animal. 
LYNX len't Ju•t a telephone coupt.r. 

LYNX is a one-p ce total telephone linkage 
syst m rorTRs-.80 Levell and II computers. It 
cont~:uns all the function you n ed to tap The 
Source. Enga e your business computer. Play 
games WJth a computer frtcnd Or do nearly 
anything you wish. 
Boslolall .• LYNXcostsonly$239.9S·.Amere 
fract•on of what you used to have to pay for 
equipment to do the same job 
LYNX. To get your paws on one, call or write: 

~~o EMTROL 
L=:!)c:::J SYSTEMS, INC. 
123 LOCUST STFIEE'T L.AhCASTEI\, PENN!>YLVANIA 17QCI2 

ne 711 12!11-1 11' 

AR·CAD:E 
GALAXY I VASIONc 

The atal'ldmostexcthnglnvad rs· 
type oamo y I! Smooth sound eHects, 
sharp or ptaics. and th ''Fl gsh " al eo 
from Sup r Nova combm to mnko thiS 
our fmest TRS·60 (lame I 

$1&.95 181 Levell or II 
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APPLICATION 

Genetic counsel from your TRS-80. 

Genotype 

Albert Rauber M. D. 
Department of Pediatrics 
69 Butler St., S. E. 
Atlanta, GA 30303 

P rospectlve parents faced 
with genetic problems must 

make their own decisions. Only 
they can balance the risks and 
benefits of pregnancy, abortion, 
contraception, sterilization or 
adoption. 

Their physician will often tell 
them what the odds are that a 
child would have a particular 
birth defect or would carry the 
trait. But these statistics come 
from large samples, and can be 
misleading. No woman will have 
enough pregnancies In her life
time to demonstrate the odds. 

This program gives the pa
tient a more realistic view of 
probability as applied to human 
genetics. It uses four examples: 
•The general Inheritance of an 
autosomal recessive gene that 
requires a contribution from 
each parent. ("Autosomal" re
fers to chromosomes other than 
those that determine sex.) 
•Hemophilia, which Illustrates 
the workings of a gene carried 
on the special chromosomes 
that determine sex. 
•Sickle-cell disease, which dif
fers from other autosomal re
cessive genes In that we can 
test for It even when It causes no 

disease. 
•The four major blood types, 
which are combinations of two 
genes, each of which expresses 
itself as a single gene and 
neither of which may be present. 

The program Is written on a 
TRS-80 level II In BASIC and 
runs on 16K. It comprises 8357 
bytes. 

The Program 

Statements 300-360 select 
topics from a menu. 1000-1200 
pick the genotypes of each 
parent for the recessive Inheri
tance example. 

1210 sends the program to 
20000, a subroutine to print and 
label a conventional pedigree 
tree. A second branching at 
20Q.40 and 20070 goes to subrou
tines at 30000, which fill In the 
male and female symbols to in
dicate affected or carrier states.· 

20302 defines the number of 
children to be born. 20305 com
bines the parents genotypes, 
and branches to appropriate 
lines. 20307-20329 calculate the 
probabilities using the random 
number generator. 20332 counts 
the children, and 20329 deter
mines sex. 

20334 branches to a subrou
tine that defines the x,y coor
dinates for printing the next 
child on the family tree. line 
20440 directs the program to 
graphic subroutines, which print 
the symbol appropriate to sex 
and genotype (30018-30450). 
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line 20470 lets you repeat the 
experiment or return to the 
menu. 

The other examples use the 
same graphics subroutines but 
differ in their calculations. 

The hemophilia (x linked re
cessive) program considers only 
two genotypes (G) and the two 
sexes (A), which are determined 
by serial AND (X) statements to 
produce four different out
comes In lines 2130- 2160. 

The blood type example, 
beginning at line 3000, uses 
string functions, since blood 
type names are actually con
catenations of the gene names 
(A,B ,O). Although sex has 
nothing to do with the inheri
tance, I've kept the symbols and 
terms to enhance realism. 

line 3010 summarizes a basic 
information review . lines 
3110-3170 ask for the paired 

genes of each parent. lines 
3250-3210 randomly select 
which gene each parent will fur
nish to the conceptus (C$) in line 
3320. 

lines 3330 and Invoked sub
routines print and label the fami
ly tree, with genotypes for the 
blood groups. 

The sickle-cell routine at line 
4000 follows the same basic pat
tern as the blood group routine, 
but with different text. 

Repeated runs compress time 
and let you simulate many 
families of varying sizes, giving 
a more accurate feel for the 
odds and stakes involved. 

Biology teachers can modify 
this program for classroom use 
by removing the medical refer
ences and using sweet pea 
flower colors, guinea pig coat 
markings or other characteris
tics. • 

Program Listing 1. 

5 CLS 
18 PRINT"COPYRlGHT 197 9 ALL RIGHTS RESERVED. ALBERT RA U 

BER DECATUR, GA ." :INPUTZ$ 
1811 CLEAR 
lU CLS 
288 PRINT CHR$ (23) 
218 PRINT@.68, "GENOTYPE":FORI •lT01888:NEXTI: CLEAR 
212 CLS 
388 PRINT"SE LECT THE MODE OF INHER ITANCE FROM TH IS LIST 

. " : PRINT 
318 PRI NT"ENTER THE NUMBER OF YOUR CHOICE." 
328 PRINT TAB( 18 ) "(1) AUTOSOMAL RECESSIVE" 
338 PRINT TAB(l8 l " (2} X LINKED RECESSIVE (HEMOPHILIA}" 
348 PRINT TAB (18) "( 3) AUTOSOMAL DOMINANT (BLOOD TYPES} . 

Program contmuea 



TUBE 

TECO like, 21 edit commanda, direct 
curaor control, block move, multiple In· 
put linn, file alze limited only by 
available dlak apace. Thla Ia A FULL 
SCREEN EDITOR UTILIZING CURSOR 
CONTROL. 

eon TRS·80 Disk with Manual $40.00 
Also aYIIIable for TRS·80 

SBASIC Structured Basic Pre· 
Proce11or $50.00 

eBASOPT Basic program optimization 
program $20.00 

rll~i/'rl.il-'i/'J ~JI.Vtlilrlli/'JN~ 
wlrl'wli/'J*Iwll 

313 Meadow Lane 
Hastinp, Michigan 49058 

(616) 945-5334 
1/)ralrr inquirir1 inl'itrdl 

.... ~ 
VISA & MASTERCHARGE ACCEPTED 

· 111S 80 •s d r rad~mar o 01 I andy Corp 

HEATH H14 

TRS 10 

NO SOFTWARE 

REQUIRED 
Interrace .ounto In Hl• printer or In 
T~S-80 !I. May be uaed with RS 
printe r tntertace cable . U111 the 
aortwere driver In the Level 2 ROM. 
No .ore eortwere coepatablllty 
proble... work a w·t th !lee Pen, 
Scr1pe, Fortran, Newdoa, Vtoa, etc. 
The co.puter thlnka lt 11 drlvlna a n 
RS parallel printer . Handohaklna for 
reliable full apeed operation. 
l4• .9s A6T with 90 dey warranty. Kit 
I19 . 9S 

REMOTE CONTROL 
Control your ho-e with your TRS-801 
Ultraaonlc controJ .adula plua• tnto 
the caaaetta port and controla Saara 
or &SR X-10 h~ control ayat•• · 
Control up to 2~6 devlcea lnc ludtna 
1 t;.ta, corte a pot, ate reo, or 
whatever . Sottw.re la included tor 
Level 2 and Olak Iaale . 
S2• .9S A6T with 90 day werrenty. Kit 
I19.9S . 

Pleaee Include 12 . 00 Shipplna and 
Handline with all ordera . 

SP££0WAY ELECTRONICS 
))~" ........ 

s,...dway, Indiana W224 

PHONE (317) 92S O•i6 

KASTER CHARGE VISA 

.,. 275 

Wlll-0-SCREEN 
The S4 .98 color dlapl•y acreen 
for your TRS-8o®(model I or II) 
If you spend any time at all in front 
of your v1deo display. you need th1s 
wonderful attachment 

• reduces eye stratn & fatrgue 
• decreases glare 
• non·electron1c 
• removable 
• adds .. z1p·· to your graphiCS 
• w1ll not mar surface 

or vOtd guarantee 
• adds a ··professional .. look 

to your computer 
• fl ips up 
• mounts tn seconds 
• reduces screen contrast 
• mon1tor controls unaffected 
• no tools required 
• money back guarantee 

Your eyes •• worth itl 
• State color 

red. gold, geen. blue amber 
S4 98 each +S1.02 5 and H 

• Send check or M.O to. 

® 1 raoemat1< ot Radio Shack O.V ot I W'l<ly Corp 

Omikron's Mapper+ 
~Drhes tOr tbeTRS-80 

ltiWI)OIIID is Apparat"s latest upgrack to 
NEWOOS. Features i.ndude variable lefll\h 
~. dWning. end drivers specifically ron· 
fagured for Omikron"s MAPPER II . $150. 

M.vPa n adapts the TRS-80 to run both 5" 
and 8" drives. With NEWDOS/80, storage is 
increased to 300K per 8 " drive. $99 plus $10 
per cable connector. 

MAI9IIR I adapts the TRS-80 to run the vast 
library o( CP/ M 90ltware as well as the TRS.80 
software. AU Lifeboat Software may be ordered 
for the MAPPER I. All MAPPER I CP/ M soft. 
ware is alltlpatible with the CP/ M for the Model 
II. With MAPPER II and 8" drivE'S. the Model 
I becomes disk oompatible with the Model II. 

SUndml featuns include lower case support. 
aerial and parallel printer driven. and an ad· 
dreuable cunor. MAPPER I is supplied with 
complet~ utilities including a memory test, a 
disk test, a ropy program. and a proprietary 
program for oonverting TRS.IX>S files to CP/ M 
files. $199. 

W010 PIIOCISSING-MAPPER I supports 
professional word processors likf' the Magic 
Wand and Word Star tsu reviews in June 80 
Kilobaud). Omikron"s implementation includes 
a blinking cursor. aulo repeat. shift lnck. de
bouncing. and an input buffer that eliminates 
missed characters. Mal[ic Wand super discount 
price $299 

MD fltiOVIN DISIOMI-After one year of 
MAPPER production. Omikron has establithed 
an impecable ~for reliability, integrity, 
and Ullel' wpport. Omikrun's rustomer11 include 
the US Government. major cor-porations. uni· 
versities, medical doctors. and profes.'lionals in 
all fields. 

SYSllMS-Omikron sells complete systems 
featuring Model II compatible Shugart disk 
drives. Call fnr prices and delivery. 

FOtlltOM OtiOIRS must mdll<k full payment in 
US funds plus $25 fOf air shipping and handling. 

See reviews in july 80 and August 80 BYTE By Jerry Poumelle. 
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Qume. 
Printers 

for the TRS-80? 

Our model CS-2 lnterf1ce plugs Into the Oume printer 1/0 
1nd offers 1 centronlcs connector for DIRECT CONNECTION 
from your TRS-80 p1rallel lnterf1ce. 
0. Which Oume? 
A. Any sprint 3 series printer 35, 45, or 55 CPS. 
a. Software compatablllty? 
A. The code set is compatable with: 

Diablo 161011620 
Sprint 5 subset 
Scripslt works with no modification. 

Price: $395.00 shipped from stock 

[
Complete printer systems available. J 
Example: Sprint 3/45cps with TRS-80 Interface $2645.00. 

ALSO AVAILABLE 
Sprint 5 Printers RO & KSR 
Sprint 3 Twlntr1ck 
DltiTr1Ck 8 Floppy Disk Drives 
DltaTflck 5 Floppy Disk Drives 
Forms Tr1ctors 
Cut Sheet Feeders 
lnterflces for Qume to Apple, Pet, HP-85 
Systems 10 Computer systems 
Supplies 
Complete service depot 

Dealer quantity discounts available. 

DATA WHOLESALE 
CORPORATION ~UI 

700 Whitney St. Sin Lllndro, C~ 945n (415) 638-1206 
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341 PRINT TAB(18)"(4 ) SICKLE CELL ANEMIA" 
358 PRINT@896,"":INPUTZ 
368 CLS:ON Z COTO 1881,2111,3111,4118 
37t STOP 
999 CLS 
1888 PRINT" THIS PROGRAM I LLUSTRATES THE PROPGA 

TION OF AN AUTOSOMAL RECESSI VE TRAIT" 
1181 PRINT@8 96, " PRESS ENTER"ri NPUT Z$ 
1882 CLEAR 
1184 RANDOfl 
1111 CLSrPRINT"CHOOSE A GENETIC TYPE FOR EACH PARENT"rP 

RINTrPRINT 
1111 PRINT"THE FATHER SHALL BEr" 
1111 PRINT 
1121 PRINT TAB(18) " (1) NORMAL" 
1131 PRINT TAB(11) " (2) AFFECTED" 
1141 PRINT TAB(18)" (3) CARRIER" 
1141 PRINT 
1151 INPUT"TYPE THE NUMBER OF YOUR CHOICE"1E 
1151 PRINT 
1168 PRINT"THE MOTHER SHALL BE:"rPRINT 
1178 PRINT TAB(18)"(1) NORMAL" 
1181 PRINT TAB(11) " (2) AFFECTED" 
1198 PRINT TAB( 11)"(3) CARRIER":PRINT 
1218 PRINTriNPUT"TYPE TilE NUMBER OF YOUR CHOICE"rF 
1218 GOTO 28818 
2118 ' * X LINKED RECESSIVE TRAIT 
2111 CLEAR 
2112 CLS 
2113 RANDOM 
2111 PRINT" THIS PROGRAM ILLUSTRATES THE PROPOGATION 

OF AN X LINKED RECESSIVE TRAIT SUCH AS HEMOPH 
ILIA." 

2812 PRINT~769 ," PRESS ENTER WHEN READY"riNPUTZ$ 
2814 CLS 
2128 PRINT~ 1 8 , "NORMAL MALE" 
2138 PRINT@34 , "CARRIER FEMALE" 
2134 X• U :Y•6 
2148 GOSUB38118 
2851 PRINT@343 , "X Y" 
2154 X•78:Y•6 
2168 GOSUB 38174 
2171 PRINT@359, "X X'" 
2181 GOSUB 31411 
2191 X•lrY• Il 
2111 PRINT@768 ,"HOW MANY CHILDREN ( 1 TO 5)"1 
2184 I NPUT K 
2118 f'OR 0 • 1 TO K 
2112 C•C+1 
2114 ON C COSUB 31511,31521,31531 , 31541,31551 
2121 R•RND(2):G•RND(2) 
2138 IF R•1 AND G•2 THEN A•A+1:P•1:COT02171 
2141 IF R•1 AND G•1 THEN P•2:COT02178 
2151 I F R•2 AND G•2 THEN B•B+1:P•3:GOT02178 
2161 IF R•2 AND G• 1 THEN P•4r GOT02171 
2171 ON P GOSUB 31311,31118,31174,31111 
2176 NEXT 0 
2181 PRINT@768 ,"PRESS ENTER " r iN 

PUTB$ 
2191 PRINT@768 , "THERE ARE " 1A: " AFFECTED BOYS AND " 1B1" 

CARRIER GIRLS. " 
2211 PRINT@832,"TYPE 1 TO REPEAT, 2 TO RETURN TO MENU, 

3 TO END" :INPUT S 
2211 ON S COTO 2111,212 , 31111 
2999 STOP 
3111 REM -----BLOOD TYPES - - - ---
3112 CLSrCLEAR (1111) 
3111 PRINT"THIS PROGRAM I LLSTRATES THE ACTION OF DOMINA 

NT GENES . • 
3121 PRINT" BLOOD TYPES A,B,AND 0 ARE USED AS EXAMPLES . " 

1PRINT 
3131 PRINT"THE GENE A PRODUCES ANTIGEN A1 B GENE PRODUC 

ES ANTIGEN B AND" 
3141 PRINT"EACH GENE EXPRESSES ITSELF INDEPENDENTLY OF 

THE OTHER." 
3151 PRINT "O REPRESENTS AN ABSENT GENE1 IF BOTH A AND B 

ARE ABSENT" 
3161 PRINT"NO ANTIGEN IS PRESENT AND TYPE 0 EXISTS,"rPR 

INT 
3171 PRINT"A TYPE A PERSON MAY RESULT PROM GENOTYPE 'M 

' OR 'N:J' BUT" 
3181 PRINT"THE ' AO' INDIVIDUAL WILL TRANSMIT THE 'A' GE 

NE TO PROGENY IN" 
3190 PRINT"ONLY ONE HALF OF THE INSTANCES." 
3111 PRINT@896, " PRESS ENTER WHEN READY " 11I NPUTZ$ 
3118 CLS 
3111 PRINT"CHOOSE BLOOD TYPES FOR THE PARENTS . " 
3112 PRI NT 
3121 C•C+1r I F C•1 THEN PS• "PATHER" ELSE PS•"MOTHER" rPR 

INT 
3131 PRINT"TYPE A COMBINATION OF 2 GENES FOR THE "r P$1" 

SUCH AS" 
3141 PRI NT"M, AO , BB, 80, AB , OO " rPRINT 
3151 J•J+lr IF J•2 GOTO 3171 
3161 INPUT GP$: GOTO 3121 
3171 I NPUT CM$ 
3172 CLS 
3175 PRINT@151 ,GP$ 
3181 PRINT@1 68,GM$ 
3191 X• 44 •Y• 5 :GOSUB 31118 Progrem contmu•s 

Scanned 1m - wwwl rs-IIL:on 



OPTICAl 
FILTERS 

from 

INTERNATIONAL OPTICS 

High • ••· prote.ioMI met8r._ 
Edges.,. bevelled end polished 

Decreases eye - strain 

Increases readability 

Cuts down glare 

Reduces fatigue 

Specify: 

Radio Shack (8~ x 1 1) 

Soroc 120 (8 x 1 0%) • Leedex 

Sony (ask about custom sizes) 

only $15.95 
MICRO BUSINESS SYSTEMS 

18325 VANOWEN •34 
RESEDA, CA 91335 

(213) 705-5999 

,.. lEST SElliNG INFORMATION 
MANAGEMENT SYSTEM IN 

MICROS TODAY!! 

SELECTOR III·C2 

•Powertul 
•creales and Maintains Multi· key data 

bases . 
.Prints FORMATED, SORTED REPORTS with 

numerical summaries. 
•Source code supplied 
8Prints MAlUM& WELS- and more! 
.Comes with APPLICATIONS PNIGIWIS 

including: 

•sales Activity •expense Register 
•Inventory •checks Register 
•Piyables .Client/ Patient Record 
~ablls ~ntrnents 
.. AD .librart 

TRS-80 © ,124 

TAPE DIGITIZER 

u.- ty 11w 
U.S. Coat o,.,, •lid 
u.s. Nttvy 

z. 

ALJOAVAILAIU WIT'HOCIT 
CASSETn •U«JTE 

0/VtO'T SWI1rH 

ssus 

$59.95 
·~a4r .. -~ .. ,.., .. .,., , ..... ,.~···-C'W',.. ,_,__,_...,,..._,a4r4t-..,.ar,__. 
.... ,-...... ,.,..Co& ..... , ,_.-,,-.,_,...,r .. ........ -,...,.,.,., .... ,.,. ,_,Jta • .,.n_..,..,.,.,...,,_,. 
41Ut.I-C"~ ......... 

(7W)•.nat 
4('1 ! ... , .. ~~~. ...... 
--.nw.u. c ,..,,_,_ ... .,.. 

TRSD08-+CP/M 

/tr•L•/ TRAii/ 
·. BRIDGES THE GAP'. 

-...-~~FlU 
ClofiCIIy~- .... ,_ 

CPIMs"*" 

~1om1tea hrmln•' Con
togurl!ot 

~ dl$ployiCI .. DoMh 11(1 

...o AICII 
_, OoSio 5«101 SellciiCI .., 

~ .. -.. .., 
AICII 

~~-' - a.u .., pro 
~~'"" ..... Oy loll ,_ Dytt Dy 

IJyM 

........,c,_o""su"""' 
... pottftt.,_ lfflfS Del...-

- M lAIIt 6 IIIAIIC S.l 

•e, • '"" Kool""eG 1or ••v 
stltcteo stung 

• s..t<lltS ...., P<Ogr ...... 1/A 

OCQoltiiCH Dl ..., Wont 
.-.....oen • • .,_coon 

fltlrlf'Ct II'W ...... tufytf 

,., ..,, ,,_- uon"' 

--~ IIOospooys IIOift CPI • 6 
TIIIDOS dortcoorou 

IIAnciiiiOit 

"-CMitlfiSOOS now .,.....lot'fM.IOModell 
8octl dlrectlonL .................................................. 1148.00 

AUTIM llo$k .,., W.nllil Ill 
Ill'"'-"' iiOIIe I~ pnce Ct iCioleCIIO sysleftll SZI 

TRS-80'M SOfTWARE 

MA~UAGI 

loiONITOA 13 . .. ut 116 
Do-.-. ... - . ...,..,.,-.-.•-.... 
aAd modify. read .m ••te ootect 1-oes. hrtuct.ctf'nal 
• •"""'""· oo,ect cCJCie retocator wniOrld D'OO'II"''I b c:lttll. 
~OUtJU' 1.,..,..41-o-ge~t~~ 

-lOAN 14116 
SarN-~.,but ....... ...cllfMCI eMil ...... d-tec1'" 
1M.,.,~ ol dttll MCtora.. Mf'ld.recetW ot , .. to~ 
computer w.a Rl&-n2..C ~-• t.,.,.oohe: dtMSMmbty on -SMARTTERMIHAL .. . . 148116 
En&blrK yOUf TR$10 to be .......:1•• • rcmcMet•m.nal to a tme 
IIWtr~g •rstem Supports~...:~ tuR 'W91 ol contf'OI .., ~,~MWI.......,~ lndhostcom
puter Muc:;. MOt* 

OASTSOfiT M116 
~ SOf'ltnQ P'OQ'M' tor \1M by .. K PfOO'.,.... 
..., '""" ...... '"-' ot ..... "'l!fhOOI' 

GAMEOFLif£ ~I!> 
.X/M Conwrt 1 eemt 04 hie thawS patt•n• ewoMng end 
Cf\atiOtnQ 1Wtf1ty betOfe )'01.11 eyes A OAUhnQ ~&oltafl()tl 
p~ogr am• 

IASIC 50fTWAil 
IOAIUNG LIST -116 
........... ,..,.,... ~ t.tes of o.ef \aJO....,... '* cNI!et .. 
Add. ctreteM. cnenoe. hnd na'tllt" "'K,..,.. ~ SI:Wl "'.,.,. .... 
SMAI.L IIUSIHESS ACCOUHTlOOO 101116 
.. ..., on Dome~ ..tcuftlll ••2 ..... ,, .. ol .n 
come ........ Vfft...,.. peyt0M tor a~~· of up IO t6 
~ O..ly, montNy, ,.,., l~ct.lle ~'" 

HOME IIUDGET $<IV 116 
cn.cllbOOk m.a•nlenance combtned .,,,, records of ~GIN 

_., monthty ~~ Monthty and .,.., loGilte SUIT'IINIIIH Show 
"'Q ... OIOue.ltOnl 

Do\ I A8ASE MAHAGfMEHf S2t 116 
o.t ...... ,.._ of .,.,. OtKJCC.IOn _., ,.,...,..,. 01"1 cauetM or 
'"" Add. chlnfit . .-.e tllf'IIJ ~- ,us4,.., punt hne ortnt 
toUllt...a.. .., ... 

HOWl SOFTWAit , 103 

14 Lexington Road 
New City, New York 10956 

r' J TAS-«<•t • r~•tt...O lr-•r* ol T•ndyCO<p 

I ~:/NEVADA 
~~ COBOL 

, A f'OWfllfUl subset ol AHSI·74 
, A f'IICltlla!'s UNWTAilE-S99 
,. EXTENDED arothmette & 110 features 
,. FAST eomptlattOn and executiOn 
, EASY to use - Generates small executable 

ob1ect modules 
,. UNIQUE - Eastly understood error 

messaoes 
.,CP/M C~ltble 
,. Also av .. lable OM Tlll-10 
, IIEQtHIES only 111C-«AAI 
, Designed tor I"'IITAIILITY 

STANDARD FEATURES 
• Random access hie structure 
• Sequtf'lhal hies - Ftxe<l and vanable length 
• Debugorng capabl~ty 
• Copy stalemtnt 
• Data types & character strong. 16 Btl Btn.~ry 

and packe<l dectmat IComp·JJ 
File management and report wriling modules 
contain linkage to user subroutines to add 
virtually any special purpose application. .., _____________ ___ 

STATE OF THE AliT in Information manage· r:\ r:l • ::E 
• tB·Oigit accuracy 
• Hexide<:tmal non ·numeric literals 

ment systems! B~S~N S ,. 
NEW- "Ready-to·run" Ylf'Sion lor the Y M"mt;'DROOlJCTS 
TRS-aoe MOdel 1. only from Business ~1.!11'"' 
Mlcroproducts . Also available lor Model 11. 

Requires CP/M operating system or 
derivative and CBASIC2. 

atmecs on 5 Y. • or s· all versions . . 5215. • 
~BASIC2 with Selector Purchase ... . S75. • 

A DIVISION OF THE READY CORPORATION 
LIVERMORE FINANCIAL CENTER 

t838 ~talin.J Court • livermore. CA 94550 
(415) 449·4412 

VISA M/C 

• Powerlut e<liltng 
• Interactive acceptldtsplay 

Offere<l on bOih !I 'lo • ancl s· dtskette. all 
verstOns Sft• 

•cA resident$ add 6% sales tax. 
Continental shipping $3.00. Allow 2 
weeks delivery. 

TRS·80 IS a trademark Dl the hncly Corp 
CP/ M rs i tridlmark of OtcJrtil Research 

...,j 
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• .._..AELL SOFTWARE 
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5 

PET, Apple II, .net Apple II Plue 
f l fC TORAL COLLE:GE: 1'l!H• 

The Tool for foreustong the outcome of the 11110 presidentiAl E*'IOn. 
Woll ol be CARTER? REAGAN? ANDERSON? or woll the electiOn be forced 
onto the HouN of Re!><ewntahves? Tnos program. -lOPed by a pre> 
lessor of Pohtocal Sctence •• bu•lt 10 be uNCI '" two ways 

1 Duflng the pohtocal CamcMIIQn pr10< to the electoon and. 
2 On E*t10n NtQht. u the part1a1 returns roll on on network news. 

u.lng the state by state data on prwloua etectlon1 that the program pre> 
vklea. llmulateclalectiOns are""' and the probability of outconwe ealcu· 
fated. s".~ 

COLLE:GE: HOARDS 

The basi *aY to sharpen~ slulls lor the College Board SAT Exama ll 
to work on actual e•am•natoons Eac:n ot theM • progr- confronll the 
.._ witn a .vtually llmitiHI l«<ft of q.-tions and ---· Each pre> 
g<am Ia baNd on paat SAT .. .,. and ~a material of the_,....,.. 
of difficulty end In the ....,. form ea uNCI in the_, end mathelnltleel 
portions of the College Boetd Examinatlona. Scoring on each...,., 11 pre> 
vtded m accordance w1th lhe formula used Dy College Boards. 
COllEGE BOARD - VOCABUL.IIRY til.~ 

til.~ 
til.~ 
111.~ 

58~ 

COLLEGE BOARD - WOftO REL.'I TIONS~·UPS 
COllEGE BOARD - MATH PART A 
COllEGE BOARD - MATH PART 8 
COMPLETE SET 

TIMt TRAVFL fR 

The best ol the ed\'entura games Confronts player woth complex dec~ 
soon ••tualiOIII and 11 ""-· the demand lor real lime action USinO the 
hme macNne. players must Ieee e challengong -- of envtronments 
that onclude the Alhenl of PeriCles. lrnpanal Rome. Nebucheclnezz81's 
Babylon. lkhnaton's Egypt. J.,usalem at the tome of the erucol..,on. the 
Crusades. Mechiavellt's Italy. the French Re¥oluhon. the ~teen 
Re-.oofuttOn and I he Enghlh Cml Wet Deal woth Hotler's Thtrd Reoc:n. the 
Vokongs. etc lnvot¥e yourMII *•th hostorteel mthtery and (IO'Ief,_t 
opera! tOns. matketa. etc on lasconatong oame "luattOns Each game Ia 
un~que 1 S2•~ 

T H l ~.WOHD OF lf DE~. 

Fight lo overthrow Re. I he Muter of Evtl. In thll lncrecl~ ed\'enture 
game you muat confront a hoet of c-tur•. natural and auparnatural. To 
liberate lhe Kingdom, elliar..:.a must be forged and t.-.r• sought. 
Treachery. deceit and wilcncralt must be laced In~ atruggle u you en· 

counler wolvN, dw.,..., - · dragona, - · owt, orca. gi8nt bela. 
trolls. etc. Each game Is unique In tnla apactac...., and complex world of 
lentuy. S2•.~ 

Performance '' beNd on lhe lnt.,ac:11on of actual batting and potchlng 
data. Playe<a M*t roatera andloneups and .. .,c•M strategic Chotcel ir>
c ludong baM llealtng, p.ncn llrlling, bunting, ontentlonel wa .... M and run 
plays. etc. Games onclude double plays, wild potches, Infield .,ror1, M 
betamen and pick oils St•.oo. 
ALSO AVAIL.'IBLE AU. TIME SUPER STAR BAS£8All St • . 95. 

PHIMf llr.lf 

Players compete u network e•ecuh-. Each_,. T.V. showl lor c;om. 
pehng hme siOis cnooa. from a range of prog<ama lncludtng 11t-eomt, 
dramas. aoeps, -•terns. scl·l•. news and documentary shows, etc. Up to 
tnree playe<s compete lor rahngs and *'-''"ng - · Program 
slmulalee ,., loyaltlea and lnduetry - Including FCC rullnge and 
criticism from clwlc groupe. Eliciting end ,..,1811c. In game peclcage 11 

HOt., T A( ,f 

Neoofiate ...cllor stege mlhlary raids in INI contest bel- the 
Authorities and the Terrorlall. 

Terrorists M*t their target: chOosing to seize holtegea al lorelgn em. 
.,..._, the U N Buoldong. Airlinera. Hoapitals. Schoof Buses, or ....., 
Nuc- reactors. 

As In real hie. publiC opon10n counts end shapes the players actlona. 
Players l\a¥e a dramatiC and realisheally wide range of tactical opiiOIIS. 
Th•s game aocuratefy reflects the Int ricacies of tlveat , promtM and all 
lace II of negohatlons. In game package It. 

.............. ,.,.,... JM e , ... -...,....,....,.. L..., I -....r .,.,.,_., ... ,...... .,._,. .. .., 

• TRS-el II 1 lrldemetl< of the Radio Sllact>. Ot'riSion of TanGy Cor!lofatiOn. 

• Send check or money order to Krell Softw•re Z 
21 Millbrook Drive. Stony Brook. NV 11790 (516) 751·5139 ei 
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3211 X•llsY•~ : GOSUB 31111 
3221 GOSUB 31411 
3231 X•lsY•I 
3241 PRINT@ 768,"HOW MANY CHILDREN 1 TO~ ) " ;: INPUT 0 
32~1 FOR Q• 1 TO 0 
3261 CF•RN0(2) :0NGF COTO 3271,3281 
3271 F$•NID$(CP$,1,1l : COTO 3291 
3281 F$•NID$(GF$,2,1) 
3291 GN •RND(2):0N GN C0T0 3311,3311 
3311 N$•NIO$(GN$, 1, l)IGOT03321 
3311 NS•NID$(GM$, 2,1) 
3321 C$• P$+M$ 
3331 K•K+1sON K GOTO 3332,3334,3336,3338,3341 
3332 PRINT@719,CS I GOT033~1 
3334 PRINT@727,C$ : COT033~1 
3336 PRINT@73~,C$:COT033~1 
3338 PRINT@743,C$ : COT03351 
3341 PRINT@751,C$ :GOTOll51 
33~1 ON K GOSUB 31511 , 31~21,31~31,31~41,31~~~ 
3361 S•RN0(2):0N S GOSUB 31118,31111 
3371 II!XTQ 
3311 PRINTI196,"PRESS £NTER"1:INPUTIS 
3391 PRINT@896,"TYPE 1 TO REPEAT, 2 TO RETURN TO MENU , 

3 TO END" 
3411 lNPUTI:ONZ GOTO 3111,212,31111 
3U9 STOP 
4111 RtN ------SICKLE CELL-------
4112 CLEAR 
4114 CLS 
41 16 RA NOOfl 
4111 PRINT"THIS PROGRAM SHOWS HOW THE GENES FOR SICKLE 

HUOGLOBIN" 
4121 PRINT"ARE PASSED ON TO PROGENY. A PERSON RECEIVIN 

C A SICKLE" 
4131 PRINT"GENE (S) FROM EACH PARENT (SS) IIAK£5 ABNORNA 

L SICKLE" 
4141 PRINT"HENOGLOBIN AND BECOMES SICK. A PERSON WHO R£ 

CEIV£5 ONLY" 
4151 PRllfT"ONE (S) GENE BUT ALSO HAS AN (A) GENE NAICES 

EIIOlJGH SICKLE" 
4161 PRIHT"HDIOGLOBIN TO DETECT BUT DOES NOT BECOME ILL 

• HOWEVER," 
4171 PRIHT"THE (S) GENE CAN BE PASSED ON TO THE CHILDRE 

II WHO NAY" 
4181 PRINT"OR NAY NOT GET SICKLE CELL ANEMIA DEPENDING 

ON WHAT GENE • 
4191 PRINT"THEY RECEIVE FROM THE OTHER PARENT, PERSONS 

WITH TWO (A) GENES" 
4111 PRINT"(AA) NAKE ONLY NORMAL ADULT HEIIOGLOBIN.":PRI 

NT 
4111 PRINT"THERE ARE OTHER COMBINATIONS OF OTHER KINDS 

OF HEMOGLOBIN" 
4121 PRINT"WHICH NAY CAUSE SICKNESS . " : PRINTI896,"PRESS 

ENTER" : INPUTJ$ 
4211 CLS 1 PRINT" CHOOSE A GENETIC TYPE FOR EACH PARENT": : 

PRINT 
4218 P$•"FATHER" 
4211 PRINT"THE " 1P$1" SHALLs" 
4221 PRINT TAB(li)"BE NORMAL (AA)" 
4231 PRINT TAB(li)"HAVE SICKLE CELL ANEMIA (SS)" 
4241 PRINT TAB(li)"HAVE SICKLE CELL TRAIT (SA)" 
4244 IFCF$•"SS" THEN GF•3 
42~1 PRINT"TYPE THE LETTERS REPRESENTING THE GENE TYPE 

OF YOUR CHOICE("! 
4251 C•C+l:IPC•2GOT042~6 
4252 INPUT GF$ :PRIHT.447,")" 
4254 PRINTsP$•"110THER" sGOTO 4211 
4256 INPUT CN$ : PRINT@895,")" 
42~8 CLS 
42~9 PRIHTf343,GFS 
4261 IPCPS•"AA" THEN GF•1 sGOT04265 
4262 IPCF$•"SA"ORCF$•"AS" THEN GP•2:GOT04265 
4264 IF GF$•"SS" THEN GF•3 
426~ X•44 sY•6:0N GP COSUB 31118,31361,31311:GOSUB31411 
4266 COSUB 31411 
4268 PRINT@3~9,GM$ 
4271 IF GN$•"AA" THEN CM•11r~4276 
4272 IF GN$•"SA"OR GN$•"AS" THEN GII•2 1GOT04276 
4274 IF CN$•"SS" THEN Gil•) 
4276 X•78 1Y•6:0NGN GOSUB 31111,31174,3123~ 
4281 GOSUB 31411 
4311 PRINTf768,"HOW NAHY CHILDREN (1 TO 5)"J:INPUT 0 
43~1 FOR O•lTO 0 
4361 F•RND(2):0N F GOTO 4371,4381 
4371 F$•MID$(GP$,1,1) sGOT04391 
.381 F$•MIO$(GF$,2,1) 
4391 II•RND!2l:ON M GOT0•4tt,4411 
4411 M$•MID$(CN$,1,1) : GOT04421 
4411 M$•MIO$(CN$,2,1 ) 
4421 C$•F$+M$ 
4431 K•K+l:ON K G0T0 4432,4434,4436,4438 , 4441 
4432 PRINTP719,C$:COT044~1 
4434 PRINTP727,C$ : GOT044~1 
4436 PRINT@73~,C$1GOT044~1 
4438 PRINTP743,C$ 1 GOT044~1 
4441 PRINT@75l,C$ :GOT04451 
4451 ON K GOSUB 31511,31~21,31531,31~41,31558 
4461 IF C$•"AA" THEN V • I 



4491 PRINTP961,"TYP£ 1 TO REPEAT , 2 TO RETURN TO MENU AN 
D l TO END":INPUTZ:ONZCOT04111,212,31111 

4462 
4464 
4466 

IF C$•"SA 0 OR C$•"AS" THEN V•2 
IF C$•"SS" THEN V•4 
S•RND(2): ONS+V COSl'Bllll8,31lll,lllU,lll14,ll 

)11,31235 
4468 IFS+V•1 THEN 
4411 IFS+V•2 THEN 
4412 IFS+V•l THEN 
4414 IFS+V•4 THEN 
4476 IFS+V•S THEN 
4411 IFS+V•6 THEN 
U19 NEXT 0 

A• /\+1 
8•8+1 
D•D+1 
E•E+1 
H•H+1 
J•J•l 

4481 PRINTP168 , "THERE ARE";H;" BOYS AND " ;J; " GIRLS WHO 
DEVELOP SICKLE CELL ANEMIA. tHERE ARE";D;" BOYS A 

NO";£;" GIRLS WHO CARRY THE TRAIT WITHOUT BEINCSlC 
K AND ";A;" BOYS AND ";8;" GIRLS WHO ARE NORMAL. 
(PRESS ENTER)":INPUTZS 

4999 STOP 
Sill CLS 
5112 FOR 1•1T01118:NEXTI 
Sill END 
5256 INPUT f 
21111 ' • PRINTPEDICREP. 
21115 CLS 
21811 PR1NT@2 1," MALE" 
21121 PRINT@l1," FEMALE" 
211ll X•44: Y•6 
21141 ON E GOSUB )1118,31311,31361 
21151 ON E GOSUB211S2,21153,21154:COT021161 
21152 PRIHT@341,"NORKAL":RETURN 
21153 PRINT@339,"AFFECTED":RETURN 
21154 PRINT@341,"CARR1ER":RETURN 
21161 X•BI: Y•6 
21111 ON F GOSUB 31111,31231,31114 
21181 ON F GOSUB21182 , 21183 , 21184:GOT021291 
21182 PRINT@l51,"NORNAL":RETURN 
21183 PRINTP3S1 , "AFFECTED":RETURN 
21184 PRIHT@3S7,"CARRIER":RETURN 
21291 COSUB 31411 
21311 X•I:Y•I 
21312 PRINT@168,"HOW MANY CHILDREN? (1 TO S)":INPUT 0 
21314 FOR 0 • 1 TO 0 
21315 ON E+F COTO 21316 ,21311,21318,21319,21313,21315 
21316 CLS:PRINT"ERROR - START OVER" : PORI•lT02SI:NEXTI:C 

OT05 
21317 T•2:B•B+l :COTO 21329 
21318 T•4:D•D+1 :COTO 21329 
21319 IF E<> FCOT021311 
21311 T•I:A•A+1:COTO 28329 
21311 H • RND(2) 
21312 ON H COTO 21321,21321 
21313 H • RND(2) 
21314 ON H COTO 21319,21321 
21315 H• RND(l ) 
21316 ON H COTO 21319,21321,21321 
21319 T•I:A•A+1:COT021329 
21321 T•4:D•D+1:COT021329 
21321 T•2:B•B+1:COTO 21329 
21322 R•RND(2) 
21324 C•RND(2) 
21326 IP R•1 AND C•1 THEN T-I:A•A+1 
21321 IF R•2 AND C•2 THEN T-2:8•8+1 
21328 IF R<>C THEN T•4:D•D+1 
21329 S•RND(2): P•T+S 
21332 C•C+1 
21334 ON C COSUB 31511,31521,31531,31541,31551 
21441 ON P COSUB 31311,31231,31118,31111,31361,31114 
21442 X•I :Y•I 
21445 NEXT 0 
21461 PRih~@168,"PRESS ENTER 

1 INPUTB$ 
21411 PRINT@168,"THERE ARE " ; A;" AFFECTED CHILDREN AND 

";D-A;" UNAFFECTED CHILDREN OF WHOM ";D;" ARE CAR 
RlERS OF THE TRAIT." 

21581 PRINT:PRINT:PRINT"TYPE 1 TO REPEAT, 2 TO RETURN T 
0 MENU, 3 TO END": INPUT Z 

21511 ON I GOTO 999,212,31111 
31111 CLS :PRINTCHR$(23):PRINT@414, "COODBYE":FORI •1T0111 

I:NEXTI : CLS :FORI•1T01111:NEXTI:END 
31111 R~ • PRINT SYMBOLS 
31118 ~ • NORNI\L MI\LE 
31121 Y•Y:FORX•XTOX+1:SET(X,Y):NEXT X 
31131 X•X:FORY•YTOY+5:SET(X,Y):NEXTY 
31141 Y•Y:FORX•X TO X-8STEP-l:SET(X,Y):NEXT X 
31151 X•X:FORY•YTOY-6STEP-1:SET(X ,Y) :NEXTY 
31161 RETURN 
31162 STOP 
31111 •• NORNI\L FEMALE 
31111 Y•Y :FORX•XTOX+4:SET (X,Y ):NEXTX 
31121 X•X+1:FORY•Y+1TOY+4:SET(X,Y)tNEXTY 
31141 Y•Y:FORX•X-2TOX-4STEP-l:SET(X,Y):NEXTX 
31151 X•X-1 : PORY•Y-1TOY-4STEP-1:SET(X,Y) : NEXTY 
31161 RETURN 
31162 STOP 
31111 •• CARRIER FEMALE 
31174 COSU B311U 
31181 Y•Y+1 : FORX•X+1TOX+6 : SET(X,Y) :NEXTX 
3119D Y•Y+l:FORX•X-2TOX-6STEP-ltSET(X,Y):NEXTX 
31211 Y•Y+1:FORX•X+lTOX+4:SET(X,Y) :NEXTX 

31211 Y•Y+1:FORX•X-2TOX-3STEP-l:SET (X,Y ) :NEXTX 
31221 Y•Y+l:X•X+2:SET(X,Y ) 
31222 RETURN 
31224 STOP 
31231 ' AFFECTED FEMALE 
31235 COSUB 31111 
31241 FOR N•lT05 
31245 Y•Y+1:f0RX•XTOX+8:SET(X,Y) :NEXTX 
)1251 X•X-9::NEXTN 
31255 RETURN 
31261 STOP 
31311 '•AFFECTED nALE 
31311 fOR N•lT07 
31321 Y•Y:FORX•XTOX+8:SET(X,Y) :NEXTX 
31331 X•X-9 :Y•Y+l 
31341 NEXT N 
3134 2 RETURN 
31358 STOP 
31352 STOP 
31361 ' CARRIER MALE 
31365 COSUB 31121: 0•8 
31311 FOR N•lT06 
31315 Y•Y+l:PORX•XTOX+ U:SET(X,Y):NEXTX 
31381 X•X-(U+l):U•U-1 
31385 NEXT N 
31391 RETURN 
31395 STOP 
lUll '* TREE 
31411 Y•8:FORX•52T011:SET(X,Yl :NEXTX 
31421 FORX•65T066:FORY•9T021:SET(X,Y) :NEXTY:NEXTX 
31431 Y•2l:FORX•33T091:SET(X,Y):NEXTX 
31441 FORX•33T091STEP16:FORY•21T024tSET(X,Y) :NEXTY:NEXT 

X 
31451 RETURN 
31452 STOP 
31511 ' • COODlNAT£5 
31511 X•29:Y•24:RETURN 
31521 X•46 :Y•24 : RETURN 
31531 X•62:Y•24:RETURN 
31541 X•18:Y•24:RETURN 
31551 X•94 :Y•24:RETURN 

DONE 

II Rmuc• PROGRAMMING 11 
.PPORT BY IOOJo • • • • 

· · Ill FOUl SIMPU STEn · · 
Ill 01,. die Dill Enlry For• 011 die 

VI0£0 SCI((. 

* Get I Put Records to Ors~ 
frlt by ·~Er 

Ill Sotcol)' Clooc:Uol tor be~ foeld 

o,tie11L • A \pill T JPt Chect 
• '--""Old • llo fold CloDit 
• ...... Trt~ttlood • Y~Cioel:l 

Ill SM Dill [olry Cootrol f0<111 

14) OAIAENTR Sullr~M~hi!H oo 
AHiabon COWLETH Y 
C011•ol Dill [o~y 

SIIMird Alllo 0,.110r [rrOI l'tOIIOIS 
~O,.Itorlr•-. 
·~,, ... Otw ,_ 
[~II- GirUct In/Out ProiiiMl 

* Rtld F rlt :n ll.ty 
Sequence Wrthoul Sot11n1 

* Otltte Records Wrthout 
Recopyrfll F tie 

* Add to Oisk F rles rn Any 
SeQUtnct 

* Yltllble ~ey l tnlth From 
I to SO Clllr ICier s 

loop DIP U*
En•Proc~r 
IIICI'OMd 0,.. C ... ICirrrU<s 
Reduct 0< El11111111t Sorbo~~ 
ltlp<CMd PlfiOIIIIIOCt 

DISTRIBUTED ON DISKETTE • • • INCLUDES: 
• Suetn Pre9 Ublrty • ISAM Subloubnes 
• OATIDTR SuOiout:nes • ISAM Ublrbts 
• ~ PrQ~rJ~~~ • OOCVIIIeftlalloll 
• COIIplele ~II* • Mlel lrsl s-pit ApplobOn 

SIO.OO S90.00 
TRS·~ IIOOlll & II SOFTWARE FROM: 

John eon Auoci8t" -or· 24 Hour Order Line 
P.O. Box 1402M ..-as ForearikC.dSaiH 
Redding. CA 96001 (916) 221·0740 

· WAITE FOA FREE CATALOG · 
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INTERFACE 

Hear it with an RS-232 Interface Board. 

The Serial 
Clank on the Printer 

William O'Brien 
11 Dongan Place 
New York, NY 10040 

LIST_ 

How many times do you type 
that word, hit return and 

watch as the lines zip past your 
eyes, and prepare to press both 
the@ and shift keys at the same 
time, trying to stop the speeding 
display at the line you think you 
want? 

Either you pass the line or you 
stop the listing with the line so 
close to the top, it clears off 
when you press the break key. If 
you're at all like me, your video 
display blushes at the string of 
epithets that follows. 

Neon signs go off In your 
mind: hard copy, printed output! 

The Serillllnterfece 

Now you find yourself thumb
ing through your favorite micro
computing magazine and you 
see some ads for a GE terminet 
or a Teletype 33 or your friend 
Hubert is ditching his Model 99 
Geodelsic Impact printer. Upper 
and lowercase, plain paper. Not 
bad. The prices are only about 
$200 to $500. Great I But It needs 
a serial interface. Well, that kills 
that, right? 

Maybe not. You don't have to 
settle for a second-hand printer 
just because It says "designed 
for the T~" or is made by 
Radio Shack. 

If you think bact< a moment to 
the last time you drooled over 
items for your machine In a com
puter catalog, you might remem
ber seeing an ad for something 
you don't see Radio Shack sell 
for Its TRS-aO very often: a board 
full of parts. An RS-232 serial 
board to be specific. 
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"Run a modem/serial printer 
from your TRS.ao!" Good, no 
switching plugs on the parallel 
port; you can even use that sec
ond-hand printer! And it does 
work. But although serial output 
for a printer is not that hard to 
come by from the TRS-aO, it's 
not all that easy either. Let's 
take a quick look at serial data 
transmission in general before 
we get on to Radio Shack's solu· 
tlon. 

00 
01 
02 
03 - TO PRINTER 
04 
05 
06 

Normally, data Is sent to the 
parallel port and out to the print· 
er in this fashion: 

Data bits are sent simulta
neously with the appropriate 
status signals between the de
vice and the CPU, all coded in 
binary form with 3.5 volts or 
more as a 1 and 0.8 volts or less 
as a 0. Data transfer Is relatively 
straightforward and at a fairly 
good speed. Sounds like a good 
Idea, right? 

Slop Bils 06 05 04 03 0 2 0 1 00 Slarl Bol 
- TO PRINTER 

Example 1. Serial Data Transfer. 



- TRS.&O MODEL II USERS -

Preserw - Protect - Display 95oFTWARE JU 
I 
I 

a m 
R 

your equrpment With 

CRYSTAl ClfAR 

PLASTIC COVERS 

·~-a.r ... ...... ..... . n•.95.a 
• Line ,In,., •· .................. H•.95 .a 

,.,., • . !() __ _ 

(.,....,..,~•odllll•"- ~•o•J 

.,.-..,...,.~. Ivy-c-. fr oo•• 

[ 
Combination ptke $~.95 J 

lncludlft9 post<»C)e 

MODEL I coven olso ovolloble. 

OEALEP. INQUIP.IES INVITED. 

P.O. BOX 521 Lowell , MA 01853 

1 • Memory based printer spooler. 
overlap processing and 110 . 

2 • IBM based termrnal driver. 
EBCD and correspondence 
code. Full ASCII character set 
with overstrikes. Scripsit 
ZAPS. 

3 • Disk timing program. 
Meter Type numerical and 
statistical screen displays. 
Very easy calibration o f all 
type drrves. 

4 • Cassette test programs. 
Writes test data to tape, then 
displays all errors on screen . 
Use to check all facets of 
cassette operation and dupli · 
cation quality. 

SENDFORFREEFLYER 

Crown Plastic Co. ..-1111 =-= 
3746 N. Colege 317·925·5566· 
Indianapolis, IN 46225 

- The bottom line -
COST: $9.95 Each + .75 postage 

MA Orders + 5% tax ..-235 

E • X • P • A • N • o-

YOUR 
TRS-80* 

INTRODUCING THE XTD-TRS INTERFACE CARD 
FOR THE STD BUS 

This card permits direct connection between the TRS·BO' and the STD BUS system. The 
TRS·BO' can even be used as a development system lor Z·80 STD BUS. OC Micro Systems 
d istributes a lull line of STD BUS products from a number of manufacturers Including 
Mostek, Xltex, Intelligence Systems and Spurrier. 

Xlte1 XTD-TRS lnterfece Card 

DDT-10 
ROM 

$260 Includes: DDT -80 ROM 

OFF THE SHELF STD BUS PRODUCTS 
AVAII.AIILE NOW: 

MDX -<:PUt 
MDX-<:PU2 
MDX-DRAM 1132 
MDX.PIO 
MDX·AJO 8.10,12 
MDX-DA 8.12 
SY5-CPM' 
MDX-MATH 
MDx-sro 
MOX·SVI-1 
PAO~ 
MOX-IOPAOWUAAT 
CARD CAGES 
POWER SUPPLY 

S2eO ZIO CPU/RAM/PROM 
$2e5 ZIO CPU/RAM/PROM 

' Oyn-icRAM 
$250 Perollell/0 

• AIOC-• 
' D/A~ 
' CP/M 2.2 Olok S.W 

S88ll Floallng Point Math 
$2tiO Serial 110 
$236 Video lnlerlace 
$186 PAOM Progr_,_ 
$225 Combination PROMIUART 

• 8-22 Slot wtlh Mothe<BoarO 
$135 

'Contact OC tor Pricin11 ()ptlono 

'TR5-e0 and CP/M aro roglstore<ltraelemarks 01 Tandy Corp and Dlgrtol Rnearcl\ respectiYely 

··frq:• LEVELII 

SOUND STX 
REAL TIME DISPLAY 
OF SOUND INPUT WITH 
RECORDER MIKE 
MACHINE LANGUAGE 
PROGRAM LISTING OF 
LESS THAN 100 BYTES 
FULL LOUDNESS DEPTH 
FROM UNMODIFIED '80 
WITH CTR-41 RECORDER 
DISPLAY MOVES TO 
MUSIC OR VOICE 
FOR EXPERIMENTS OR 
LAZY VIEWING SEND 
6.00 CK OR MO WITH 
STAMPED SELF AD· 
DRESSEDENVELOPETO 

EDF ..-w 
BOX 3054 

BRANFORD CT. 
06405 

200 NS MEMORY!! 
High speed 4116 RAMS for Maximum 
Reliability from your TRS-80". 

SET OF 8 FOR $57 
OTHER RAMS 
2114 UCB 1K X 4 450 NS 
4118N-4 1K X 8 250 NS 
4104N-4 4K X 1 250 NS 

PROMS 
2716T-12 2K x 8 650 NS 
2716T-8 2K X 8 450 NS 

ZIO PARTS 2.5 MHZ 

ZS(}-CPU 
ZS(}-PIO 
ZS(}-CTC 
ZS(}-DMA 
ZS(}-SIO 

MISC. 

$1 (1-9) 
11 .00 
8.50 
8.50 

29.00 
37.50 

12" Video Monitor B&W 

Micro Computer S,atema. 
Componentl end Service 

$(1-9) 
5.00 

24.00 
10.50 

24.50 
27.00 

4.0 MHZ 
$(1-9) 
15.00 
11 .00 
11 .00 
37.00 
45.00 

$149.00 

MallorChar90. Visa. Amortcan Expross. Check. C 0 D accepted 
Md $3.00 lor U 5 Shtpptng 6 Hllndhng Al- IWO WMU tor 
shtpmonl Min or- al S tO 00 AI proclucla co .. re<l by aliO d ay 
OEM w•rent·y Prtces subeect to Change wrtt\Out not.ce 

% 
o .. ,., tnqut"- Welco,.t 

Micro ... ~ 
SYstems P.O. BOX 401328 

GARLAND, TEXAS 75040 
(214) 343-1282 

Ask for our complete catalogue/ 
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But suppose we want the re
ceiving device to send some In· 
formation back to the CPU? 
That means we need seven-plus 
lines out and seven-plus lines 
back ln. That isn't so hard to 
Imagine, except If you assume 
that the Internal device Is not In 
the same room as the CPU, or 
even In the same city, for that 
matter. Everyone knows that for 
that type of distance you use a 
modem, a device that codes bin· 
ary output Into two tones, one 
representing the 0, the other the 
1. But, If parallel transfer mode 
Is used that means we'll need 
seven-plus phone lines; hardly 
convenient or economical. 

Serial data Is transferred as In 
Example 1. 

Obviously, for communlca· 
tlon purposes at least, serial 
transmission format has a large 
advantage. Only one line Is 
needed for data out and one for 
data In; a single phone line. As 
far as devices Immediately avail· 
able, hardwlrlng Is only needed 
on a maximum of four lines: 
data out, data In, ground and, If 
necessary, DATA SEND READY, 
a status line that signals 
whether the device Is free for 
data reception or busy. 

It appears that forming serial 
data out of partlllel Is not that 
difficult a problem. All we must 
do Is collect the parallel bits, 
line them up, add the approprl· 
ate start, stop and status bits, 
and re-transmit the data all In a 
row. Well, almost. 

DIHerent Types of D•t• 

It seems that there are two 
different types of serial data. 
One Is called TIL serial, and It 
follows much the same pattern 
as we described above: Parallel 
data stored and re-transmitted 
with added extras. However, 
standard RS-232 devices are a 
little more choosy about what 
type of signals they'll accept. 
Unfortunately, ordinary TIL lev· 
els are not quite good enough. 

Instead, an RS-232 device re· 
quires -3 volts or less to In· 
dlcate a 1 and + 3 volts or more 
for a 0. This means that In add I· 
tlon to reforming the signals 
leaving the CPU, the Interface 
must also transform them Into 
the proper voltage levels neces· 

11 POI<t IUll,l•POU I Ull -1 · 
POlE U42l~Ul 

ll ' •• rOOt l • llSll 10 llSU 
51 UAD Y 
61 POIU: X,Y 
7 1 NEXT 

I 
II DATA 2:zt,lt7,24S,,.,H,lll,:ZS4, l,U 
tt DATA 

12,62,1 ,St,12,1l7, 211, lll, llt ,211 
111 DATA :Zll , 24 

6 ' •• !II' 71 I U7,lll, 2)4 
lll DATA llt,lJ),:Zll,l,ll 
,6),127,,,1,79,t 
Ul DATA 126,:Zll,:Zll ,2U ,ltl , 12!t,2U,2 

)4 

lll DATA :Zil , lU ,U, :ZS I , Ul,:ZU,lJS,2S4 
l U DA'I' 

A 13,)2 1 4,U,lt,24,2U,21l,l4,,1 
lSI DU~ IS,It2,1 

u.nt. :zu , :Zlt,t , t 

Listing 1. The original 
driver program supplied 
by Radio Shack. Line 20 
changes the values in 
locations 4025, 4026 and 
4027 (hex) that point to 
the printer driver routine. 
The loop beginning at line 
40 loads the driver routine 
into 7FOO (32512}, the top 
of 16K memory. 

I PII IS PUIM ML 
IPil CS PUSH 
.c: 

IPI:Z PS PUIH M 
aru Juaar 

LD A, IIPUM) 
BrH Ull CP IIH 

lrll 2121 J R I,IP:Z.U 
Brl~ lUI 

A,Ol H 
BPIC l2UIP LO (BrUHl , A 

.,., Dlll OUT ClliH I,~ 
IPll DIU 1N ~ 
,(111111 
llll .,,. AIID IPIH 
1115 r 
I U oa U H 
Brl7 uuor LD CBPUH) , 
.~ 
UlA OlEA OUT ( lEA H) , A 
UIC oa ,. A, llltl) 
aru IUl AIID "" 

Ull 211nr LD HL 11PlrH 
ar21 lUI LD 

I, lift 
Br2S ., LD C,A 
Ull I 

' ~ HL,BC 
IPll 71 LD A, (HL) 
l 
U21 D)U OUT (lltH),A 
I PJA rl 

POP 1<1 
arll Cl POP IIC 
Br2C 

•• POP HL 
IP2D DIU .. A, ( IU.H) 

orn Clll BIT HH,A 
Ull 21PA 

• J, IPlDH 
Brll 7t LD A,C 
1Pl4 

• D)EI OUT liiiH ) ,A 
Brli PEID CP .,,. liU J. NI,IPlEH .,,. I 

··~ 
LD C, IAH 

BrlC liiP J • aFlDK 

.,,. Ct ... 
ar1r 224455 LD U5U H 
I , IL 
oru " LD H , (HL) 
oru 11 
1 LD CHL1 , A 
BP U M lOll D 

U CCEUC CALL I, IBCEEH 
.,.. 111111 

LD IC, 4111H 

Listing 4. Disassembled 
listing of the memory 
area affected by the re
vised program lor 32K 
systems. Note that the 
7F references have now 
been replaced by BF. 
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t l POP HL 
7P20 DBEA lH A, (IEAH I 

lPZP C11l BlT KH,A 
Hll lirA 
R J, lP2DH 
lPll 19 t.D A,C 
lrl4 
4 Ol£8 OU T I D£8M) , A 
7Pl6 rEID CP 

l Fll 211 4 JR HZ 1 7rlCH 
lf'lA I 

tiA LO C,DAH 
HlC Utf JR lF2DH 

lrlE C9 RET 
lrlr 22U !tS LD (SS U H 
),HL 
1f4l 66 LD H,IHL) 
lPU 71 
1 LO (KL) ,A 
lPU AA XOR D 

4 5 CCEtBC CALL t,IBCEEH 
lPU 111141 

LD 8C, 4111H 
lrt l £5 PUSH HL 
lPil C5 PUS H 

BC 
ltl2 PS PUSH AF 
l tll l AUlP 

LD A , (lPUHI 
lfl6 FEll CP llH 

lPI I 2121 JR 1 1 7P2AH 

'"" 3111 A,OlH 
1PIC l2U7P LJ> (lPUHI ,A 

lPIP DlEI OUT U U H),A 
1Pll Dlll:t Uf A 
, tiltH I 
lrll !6r8 AND IPIH 
l rU r 
6t4 OR I CH 
1Fll l2U1P LD (7U7H), .. 
1PlA OlEA OUT ( lEAH ) ,A 
lPl C 01 

IN A, ( IE9H ) 
"IPU Ut7 AMD llH 

7rll 2UP1P LD HL, 7Flt'H 
7P23 Hll LD 

II ,IIH 
7Pl5 ., LD c.• 
7P26 I 

' ~ HL,BC 
lr2l 71 LD A, (HL) 
I 
1r21 D)£9 OUT U £9HI,A 
"IP2A r1 

POP •• lt'28 Cl POP BC 
7r l C 

Listing 3. Disassembled 
listing of the memory 
area affected by the 16K 
version of the BASIC 
driver routine. Note thfi 
lour 7F values. 

11 POill U431 , 2tPOU! 11422, 1 1 
1()1;1 Ut23 ,1tl ,., 

41 
roa x-uu1 TO - us•a 

Sl UAD l 
.. fOil I ,Y 
11111 

XTI 
U DATA 22t,ltl, l45,51 , 12 ,l91,254 ,l, U 
U D~~ 

TA l3,62 , 1,51,72,191,2ll,ll:Z 1 

lU ,lU 
111 DATA 231, 

:ZU 141 Sir 71,1911211 f 2)4 
111 DA~A :Zlt 1 :Z:U,2U , 7, 

ll,ll,lll ••••• lt , ' 121 DA'!A U1,211.2ll , 2U,ltl , 225 , :Zlt 
,:ZU 

lll DA!'A :ZU,llt,U,:ZSI,l21,211, 
235,254 

Ul D 
A'rA U,32 ,4 ,U,ll,2,, 
2lt,2U,H,61 

Ul DA'rA U,li:Z 
,1U,11 1 ,214 ,311 , 1,1 

Listing 2. The revised 
program to relocate the 
driver routine to the top 
of 32K. The actual ad· 
dressing Is done In line 
40. This listing lncor· 
porates the change In 
data values mentioned In 
the article. 

sary for the receiving device to 
understand them. 

As if that Isn't enough, dif· 
ferent devices may operate at 
different data transmission 
speeds (called "baud rates"), 
which normally range from 110 
to 9600 depending on the tunc· 
tion of the device. 

That's where the RS·232·C 
comes in. This is the board Ra· 
dio Shack produces for the 
TRS-80 that not only provides 
standard EIA serial level sig· 
nals, but also provides 110, 150, 
300, 600, 1200, 2400, 4800 and 
9600 baud, which are directly 
programmable via a series of 
switches in a mlniDIP arrange
ment. Other baud rates may be 
obtained by POKEing different 
values into the BAG (Baud Rate 
Generator). 

Odd or even parity, no parity, 
as well as the number of stop 
and data bits, are also program· 
mabie by means of the switch· 
es. Just have a tiny screwdriver, 
or better still, a sharp pencil, 
handy. 

If you are installing the board 
yourself, be mindful that the 
newer expansion Interfaces are 
not equipped with a 44-contact 
edge connector which mates to 
the serial board. This pinout will 
be Installed by the Radio Shack 
technician when he Installs your 
board for you. 

You're welcome to try to avoid 
the charge for this (I think its 
$7.50) but you will void all war· 
rantles on your Ell. 

All right, you've Installed your 
board and connected the cable 
between the expansion inter
face and the serial printer of 
your choice. You turn your 
machine on, load a program and 
type in LIST. Hit ENTER. 

The RESET button Is on the 
left rear portion of the CPU by 
the Ell connector, In case you've 
forgotten in the excitement. 

WHATHAPPENED??? 
What happened Is that the 

RS-232 board Is designed to be 
used with a modem In mind and 
Radio Shack's little blurb about 
a printer, while not Invalid since 
the output Is genuine RS-232, Is 
not exactly all-Inclusive. 

You can't simply connect the 
device and LPRINT your heart 
out. Down deep in the memory 
of your CPU, at locations 4025, 



4026 and 4027 (hex) are the 
pointers that remind the CPU 
that It has a parallel printing 
port, and when It hears someone 
say L-anything, the output goes 
to that port. If no printer is there, 
everything hangs up. It's easy to 
surmount the difficulties, but 
let's start with first things first. 

Check Your Slide Switch 

Assuming you have installed 
the board correctly and set the 
baud rate and parity switches as 
necessary, make sure that the 
slide switch Is not in the posi· 
tion marked TERM as the 
owner's manual suggests. 

The reason for this is that the 
instructions in the manual are 
primarily for using your TRS-80 
as a terminal. As such, data is 
transmitted over Pin 2 of the DB 
25 connector and received via 
Pin 3. 

This is appropriate since, as a 
terminal, your TRS-80 will be 
receiving data and the standard 
pin for data r.eception is Pin 3. 

However, your printer wants 
Its data sent to It on Pin 3. With 
the selector slide switch in the 
COMM position, the functions 
of the two pins are reversed. All 
right, we have data in the correct 
place. Don't try the LLIST ex peri· 
ment again just yet, there is 
more. 

Those three addresses that 
control the printing have to be 
altered and a new driver routine 
placed In memory so the CPU 
will output to the correct place. 

The driver program loads In at 
7FOOH, which Is decimal loca
tion 32512 (line 40, the first 
POKE address). This location Is 
right at the top of 16K of mem
ory. You use 32511 (one byte 
below the loading point of the 
program) In response to the 
MEMORY SIZE._ query. 

My TELPAR thermal printer 
reacts to this Instruction set cor
rectly. However, I have a 32K 
system; loading an 18K program 
under DOS wipes out the driver 
program. It must, therefore, be 
moved up to the top of my mem
ory where It will be safe. 

To make things easy, It 
should be moved up a full 16K. 
This will place It at the top of a 
32K machine. This means that It 
must go from 7FOOH to BFOOH. 
(Each Increment of the leading 

hex digit Increases the value of 
the memory address by 4K since 
It's In the 16, column. So, to 
move It 16K. we will have to In· 
crement it four times- 8FOO, or 
20K. 9FOO, or 24K, AFOO, or 28K, 
since the highest hexadecimal 
numeric value In a single posl· 

the two disassemblies of the 
memory locations affected by 
the two BASIC programs, you'll 
notice the difference. 

We also must change the lo
cations that the data Is POKEd 
into. Line 40 must now read: 

the routine. 
The same thing would be 

done if we had moved the rou· 
tine to the top of 48K of memory 
(FFOOH), incrementing accord· 
lngly (instead of 127 or 191 we 
would use 255, 15•16 plus 15). 

tlon Is nine with the letters A·F Clunk Away Happily, Hopefully 

being used as ten through 15; 40 FOR X= _ 16640 to _ 16568 If, after all of this, your printer 
and finally BFOO or 32K). doesn't clunk happily away, first 

You will notice that line 20 of make sure the TERM/COMM 
the original program supplied by How, you may ask, can we slide switch is really in the 
Radio Shack contains three POKE a value Into a negative lo- COMM position, the baud rate, 
POKE statements. They change cation? Actually, we don't. parity and data bits are set cor· 
the values in memory locations BFOO Is memory location rectly and you've turned on the 
4025H, 4026H and 4027H. We 48896 decimal. The trouble is Ell, then call (800) 433-1679. 
can concern ourselves primarily that the TRS-80 does not recog· That's Radio Shack's toll-free 
with the last two of these, POKE nize an Integer over 32767 Computer Services number. 
16422 and POKE 16423. (which, unfortunately, is the end They will fill you in, if they hap-

POKE 16422 puts the value 0 of 16K of memory). To determine pen to have any data about your 
Into that particular memory lo- the decimal value to POKE Into, specific printer application. 
cation (4026H) and POKE 16423 we take the actual decimal value That's most of the pitfalls I've 
puts the value 127 (Into 4027H). (48896 for BFOO) and subtract found In using the RS.232-C for 
These two memory POKEs tell 65536 from It (that's the decimal printer output. Hopefully, It 
the CPU where to find the driver address for 64K of memory + 1.); won't dissuade you from buying 
routine. There Is a strange thing the resulting negative number is it. Only a small investment 
about loading a memory loca- recognized as a valid memory would then separate you from a 
tion. You load the least slgnifl· address. However, the MEM· modem and then, possibly, time 
cant bytes (the last two digits) ORY SIZE._ question should be sharing. And the sky's the limit. 
first and then the most slgnlfl· answered with 48895, one below We might even wind up "talking" 
cant bytes (the leading two the actual starting address of one day via our machines. • 
digits). r--------=---------...:._ _______ _ 

We are telling the machine 
that the driver program Is local· 
ed at 127 (7F In hexadecimal, 
since 7 •16 plus 15, Fin hex nota· 
lion being 15, equals 127), 0 (or 
00 to complete the four column 
hex notation). In other words, go 
to memory location 7FOO and 
there you will find the driver 
routine. That was fine when we 
used the original program, but 
we've moved it. God only knows 
what we'll find at 7FOO now! 

Remember, we moved the 
routine up an even 16K to BFOO, 
where we want the CPU to find 
it. Keeping In mind the back· 
wards loading of the address, 
POKE 16422 can remain as 0, 
the last two digits are still 00. 
Only the 127 will have to be 
changed. Since BF equals 11•16 
(8 is hex notation for 11) plus 15, 
POKE 16423 will now use the val· 
ue 191. 

And, If you happen to look at 
the data statements, you'll no
tice a few other 127s. Just as 
you surmised, they also tell the 
CPU to go and/or get something 
from a location In the old 7F 
range. These too must be 
changed to 191. If you look over 

' 

. . . 
' ' ~ I I I I I 1 I I I I I 1 1 

1. BUSINESS PROGRAM PACKAGE 
13 Business programs (e.g ., c apital budgeting, ca sh· 
management, rat io analysis, debt management). These pro· 
grams will be very useful to the business manager. (Prke UOO) 

1. PROCUREMENT PROGRAM 
Ascertains purchase amount when future pnce o f commod1ty 
is varying. A must l or all managers who have purchasing 
responsibilities. This program takes into cons1deration inven· 
tory levels, inventory capacity, and financial carrymg cost in 
determining the optimal amount of an 1tem to purchase when 
future prices are varying. (Price sno1 

3. PROFORMA CASH-BUDGET 
PROGRAM 

Allows the user to prOJeCt the cash·balances lor up to twelve 
periods in the future. Amount of loan, il needed, is computed as 
well as computing funds available lor short·term mvestment. 
(Prke $115) 

4. LEASE-PURCHASE PROGRAM 
Evaluates the lease vs. purchase decision incorporating a lithe 
latest tax laws including the investment tax credit and ac· 
celerated depreciation. This program gives the user all the in· 
formation necessary to make this decision. (Price S50) 

5. COLLEGE ENROLLMENT 
PROJECnON PROGRAM 

Forecasts the enrollment lor colleges using several different 
statistical tec hniques. User can specify the number of penods 
lor which a forecast is desired. (PriceS tOO) 

Extensive Documentation With Each Program 
Ali programs on disk and require at least 32K of memory. 

Write o r call for a broc hure which describes the product in 
greater detail. 

...... 7 
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RECREATION 

Find the hidden word. 

Puzzler 

James P. Morgan 
2386-B Ash Cf'Hk 
Scott AFB, IL 62225 

The popularity of word finder 
puzzles Ia widespread. They 

appear dally In moat metropoll· 
tan newspapers and monthly In 
a variety of puzzle magazines. 

The following program pn~ 
senta one method of creating 
these popular pastimes with 
your TRS-80 or another micro 
with a compatible language 
structure. The program Is writ· 
ten In Level II and requires 16K 
memory. 

Program Opeqtlon 

After loading from tape and 
entering RUN, a brief explana· 
tlon of the game appears on the 
video. While the user reads this 
information, the computer 
forma a 12 x 19 array of random 
letters and specific words se
lected from a data bank, Insert· 
lng them Into the array, In ran· 
dom order horizontally, verti
cally, and diagonally. This pro
cess takes 20 to 25 seconds. 

Pressing any key clears the 
screen, and the array with the 
hidden words Ia displayed, with 
the eight selected words listed 
at the bottom of the array. 

The player searches through 
the jumble of letters for one of 
the selected words. Once locat· 
ed, he types the word and 
ENTERs on the keyboard. 

The program then prompts for 
the coordinates, vertical and 
horizontal, of each letter In the 
word. As each letter Ia entered, It 
Is compared for a correspond
Ing match-up on the screen, and 
If correct, the screen Ia redrawn 
with that letter missing. If the 
match Ia Incorrect, the game 
ends and the program returns to 
the beginning. 

The first bit of string manlpu· 
latlon begins at line 320. The 
LEN(strlng) function extracts 
the number of letters In a given 
string and returns a· numerical 
value. This value is assigned to 
the variable N and used for sub
sequent string manipulations. 

Lines 330 and 340 determine 
In random fashion in what man
ner to insert the selected words 
Into the puzzle. For example, If 
the value of L returns as 1, line 
340 sends the program to sub
routine 400, the first option In 
the line. 

Assuming the program jumps 
to line 400, let's follow the logic 
of just how the program Inserts 
a word Into the puzzle from that 
point. 

Subroutines 400 through 1100 
all work In the same manner. At 
line 410, a starting location Ia 
selected at random. Lines 420 
through 450 then test to find 
apace to Insert the selected 
word. 

Line 420 sets up a counter 
which corresponds to the length 
of the selected word. The next 
two linea teat to find If: (1) the 
proposed location Is outside the 
confines of the array; and (2) the 
proposed location Ia already In 
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use with another letter. 
If the answer to either ques

tion Is yes, the program goes 
back to line 410 for another 
starting point. If all of the pro
posed spaces are within the ar· 
ray and are unoccupied, the pro
gram moves on to Insert the 
word at linea 460 to 490. 

The I counter establishes the 
number of letters to be inserted. 
The value of the location AS(X
I,Y) is assigned to each letter in 
turn. 

The player continues until he 
discovers all eight words and re
moves them from the array. He 
then opts to continue with a new 
puzzle or end the game. 

Although using the program 
is quite simple, the program
ming techniques used to create 
the puzzle are a bit more com· 
plex. I'll present a general out· 
line of the program, followed by 
a specific discussion of some of 
the technical aspects in the next 
paragraphs. 

Program Listing 1 

11 CLS : PRINT@25,"FIHD IT": PRINT 
21 PRINT"WHILE YOU ARE READING THIS, THE COMPUTER IS BU 

SY 
31 PRINT"CHURNING AWAY WITH THOUSANDS OF COMPUTATIONS W 

RICH 
41 PRINT"WILL RESULT IN A WORD FINDER pUZZLE. iT TAKES 

ABOUT 
51 PRINT"25 SECONDS TO SET UP THE PUZZLE ••• IT WILL BE C 

OMPLETE 
61 PRINT"ANY SECOND NOW. yOU WILL BE SHOWN A SQUARE OF 

JUMBLED 
71 PRINT"LETTERS IN WHICH EIGHT LISTED WORDS WILL BE HI 

DDEN. 
88 PRINT"LOCATE A WORD, ENTER IT FROM THE KEYBOARD, AND 

THEN 
91 PRINT"CONFIRM YOUR LOCATION BY ENTERING THE COORDINA 

TES--
111 PRINT"VERTICAL, THEN HORIZONTAL, OF EACH LETTER IN 

THE WORD. 
111 PRINT"TO GET STARTED, TAP ANY KEY ." 
195 REM *** DIMENSION ARRAYS, POKE FOR READ EXECUTION * 

** 
211 CLEAR 511: DIM A$(12,19), C$(51), ~$(8) :POKE16553,2 

55 
215 RM *** SET MAIN ARRAY TO EMPTY SPACE *** 
211 FOR X•1 TO 12 
221 FOR Y• 1 TO 19 
231 A$(X,Y)•" " 
241 NEXT Y 
251 NEXT X 
255 REM *** READ IN THE DATA POUND AT LINE 2111 *** 
261 FOR 1•1 TO 51 
271 READ C$(Z) 
281 U:XT Z 
291 A.l•l 
295 REM *** SELECT WORD, ASSIGN TO W$, PULL LENGTH *** 
311 Z•RRD (51) 
311 W$(A1)•C$(Z) 
321 N•LEN(W$(Al)) 
325 REM *** SELECT INSERTION DIRECTION AT RANDOM *** 
331 L•RND(8) 



•••• e COTTAGE e 
SOFTWARE 

FOR tRS«<TM Mlao ~ 
PACKER: Automalleally ed1ts all or pan 01 your 
~te program to ease ed•llno. run lastet. or save 
memo<y l'las S sections. UNPACK - unpacks mun .. 
pie statement Iones Into s•ngle statements maontau~ 
•no program logic, •nsertl spaoes and renumbers 
ltnes lor easoer ed•tlng SHORT- shortens your pro
gram by ed•tong out all REM statements, un· 
necessary WO<ds and spaces PACK - executes UN· 
PACK and SHORT, tFI&n pack s lines 1nto multiple 
statement l •nes. ma inta ins proqram log•c 
RENUM - renumbers program ltnes •nclud•ng all 
GO TO's, etc. You specify •nc•ement. MOVE - moves 
any ltne or blo<:k of lines to any new locatiOn 1n the 
program and renumbefs ltnes. Wnnen 1n machme 
language. supplied on tape •n 3 Ve<$10nS lor t6K. 
32K, & ~K. For Level II or Otsk BasiC $21.15 
DISASSEMBLER: Read. wnte, and copy system 
tapes. Display and modify memory contents. 
Dlsassemble ROM, DOS. and system tapes Into Z-80 
mnemonics. Search l or strings ' " memory Much 
more• I Includes 32 pages of documentation and In· 
lormat•on 
For 16K Level II 111.15 
SYSTEM TAPE DUPLICATOR: Copy your system l or
mat tapes. Includes venly routine. 
For any Level II 114.15 
CHESOISK: Transfers your COPY or M•crochess to 
d•sk l or qutck and easy access 
For any Level II D•sk system 18.15 
CASSETTE LABEL MAKEII: A m1n1-word processor 
to pnnt cassene labels on a ltne pronter Includes 
manual and 50 peal·and·Sitek labels on tractor feed 
paper. 
For t6K Level It and pronter 11S.I5 
INSTRUCTION MANUALS lor any Collage SOftware 
ongonal programs ava•lable lor 2.0"- of program lost 
prtee Retundable when program purchased. 
TRS-80'" repa11s and modoheatlons. Call or wnte for 
onlo. MANY MORE otems avaolable. Call 01 WTote l or 
catalog. DEALER lnqu11oes lnvoted. 
Kansas residents add 3% sales tax. Foreogn <><ders 
on US Currency only 
Callour 2~rphone 3t~l1 orWTII8 

"TTtS«< Is I ........... trldeiNft of TANDY COIIP.w 

COn AGE SOFTW A Ill 
• 614 N Harding ..-us • 

Wichita, KS 67208 

•••••••••••••••••••••••••• • • • • • • • • • • • • • • • 

SOFTWARE CPUtm 
IF you're IMtnlng en lnetructlon set , or enatyz. 

lng en ellen mectlfne code program, or creating 
your own euper eoltwate etructullt, then you •• 
keeping lnetructlonal effect a of CPU • chltec1ull 
end AAM all together In your liNd In • comptea 
running mental map. Whewl IM"-t your 
•m~inerlon ' TBUG-IInklng SOFTWARE CPIJim 
seri" of mlcroprocesaor almutatlona on the l-1 
II t&K T~ dleptay 1 eomplele perellat 
before/Iller Ml of Processor ProarammlnB 
Model l with acroll lng d laauembler, CP 
Aealet-, tl8gl end eteck, plua en lntetllgent 
RA\t WindOw reectlng M IICIIYely to RAM· e 
l nterect lve lnllructlone. ll' a your entire 
lrNIQinatlve ~eadtcllcklng ewey In Slngl .. tep 
or vatlable IPMd RACE moclft under your 
~ic control. Plua • atug or debugging 
1-uree you'll - IINIIJine woukl be 1¥81table In 
.udl tow cost ~ot 80ftWate, Reily 
PfOCI'W" flow wl1h e SOFlWARE CPU.tm 
SuDer STEP: Animated ZIO Programming 
MOditia, 01-bler, Slngle-etap/TRACE moclft 
with Intelligent RAM Window, S u-·M IICtable 
Windows, elngte end cumuletlvelnetructlon timet 
In mlcroeecondeL....Aeler.nce SpiCe, much more. 

e BIG booklet, I UN ..,._. Cf'U. IlK L-1 II 
TR!WO, TIUG nequlllld. No BL.O . 1111.86 
EMU 02: Animated 8502 Progr.,.,mlng Modeta, 
OltNIMmbtee to 1502 mnemonlca. Slngle
atep(TRACE moclft, 8502 counterpart a to 18, IJ. 
fiR, tiF end IG eommanda, IMI Croea-lnterpneter, 
keyboerd ec.an por1 with p-lnetructlona 08. EB 
control, paging In vtnUII lddr ... epace, more. Big • 
booklet l SYNERTEK care!, lt't e &!!02 loflwwe e 
CPU. e 
111K lA¥1111 TRS«l, TBUG ,.quired. No. Bl· t .. 12U6 e . . . 
ACCEL: from Southern Soltwere of Engllnd. It 
1 COMPILER lor Level II TRS-«llNTEGER BASIC. 
Property atructured (no dynamic r~llnltlona, 
correctly ,..,ed toopa etcJ llfTOI·IrM BASIC 

• progr.,.,e .,. complied by ACCEL to laet ZIO 
e m•ch lne code lor po tentl1lly spectecular 
e speeclupa. 
e ACCEL Complier lor t&K Level II TRS.acl • e Include 75 ucll l AI.LEN GUCER sorTWARE 
e OOSQQC CA G:1 6-... eo. I 172t IQJn Po!.l Olbte 
• s.o fr..aKO tA 9"0t 

• 

5".95 

e TAS 10 TIIUG • - SIQcWT llldy CorD "' 19 
• SoltW¥1 CI'1J ... - co- SII1'"1A 

•••••••••••••••••••••••••• 

• • • • • 

Disk 
Word 

Based 
Processor 

I ... ... • •t ._, noL • ""' .. o I 

..... , ,., II I "~ u~ • h "" ""' ·--..- ...... '·' ....... .. ..... ........................... ,..... 7 50 :::::·· ....... ... ·-. '" .... , 
lfl~ U \' ... II" I l! I I o U ttl I \a 
Ito!\ •H .-1° • Iff It T• IU ft f ,.., .. ,, 
., ... , ," '" , .,...,. ~·· •• • •• •n 
1- \f,."tt•l .. ' 'U''I•I'•""•Uf I•• 
.... I "'""' ·'\· t 1 \f I ' tl, tl_, t IW ·~•t •• 
""'~ ,..,, I ""''IU•• tiff 1'1:"'0 '"' • • •'" 
" ......... ~·· ................. t 
-~ taa• . .. ' ., ., •• ,,., ••••u .... .. .... 
..................... ....... ".:1 

A ve•lebfe Now! 

Mailing List Option 

• r.--,u• • •·• w \ '' ,., h • • ,., :"\o'.,, ., ··r •n ·• ,, ,., .. ... ,,..,n.,. 
( UIUhf .. - U-.. fflt; • 
'""' '' /II .... " " '\ .._.,. \f' U tUIHl l ll'fl 

l l "f l ll •' ''l'fo..l"' " 'r.~'"'"' "'"' 7""""' '•C • fetM't t ........ \IIH' I•;.I ll'fll ~ 

,.,., , .... "' • '" ' ll4• """' ll'lo.'• fl ......... .. .. , ... _ •• .• , '''"''""''*' ,,,, .. 
,.\ Pif"i>'. h U • ',..., , .. \U•, '"""' ... 
u•r ••• '' IIU It• • ''• '' " , ,, , ,,.. , .. , •• 
~!"::: :"' ' . '" . ..... \-..; .... . ' ........ , .. "' ... ', ... ,, 
"'' '' ••t ttl _..._. "'' H ••t""'IIW 
::~ ....... '., ,,., ... ·~ ...... ......... . 

..- 2.07 

4441 Wesc Forse A v e . 

Vancouver, B .C. 

V SR 4H9 

604-224-3107 

SO YOU WANT TO USE 
YOUR TRS-80 TO: 

R•em '~- Help your cfll'*-n wtth 
their reeding. Tuch your entire family to 
progrem. But lnterec:tlon Ia So Awtcward 
In BASIC . 

BPILOT IS THE LANGUAGE 
FOR YOU 

PilOT le e •-.6oft of PilOT wtttten 
eepeciely for the TRs-10 with either lewel II 
or Dlelt aASIC. PilOT w• de•eloped by 
ltNcherl for Computer Aided lnetructton. 
PilOT ..._ you to concentrete on the 
lnetructlonalgoell, ltOI the computer. 

BPILOT HAS 3 VERY 
IMPORTANT FEATURES: 

1. BPilOT Ia e complete PllOT.Itlnc:ludes 
the eXecute lndltect commend, • complete 
Match lnetrvctlon, end long lebels. 
2. You ctHie BPilOT progrem1 uelng the 
n.s-10 commend~ you .,. tamlller with 
(AUTO, IEDIT,liiT, n.ON . . . ). There ere1t0 
new (end c:ontuelng) eyatem commend~. 
3. BPI lOT..._ you to UN both PilOT end 
BASIC lnatructlonl In your progrerne. 
Belidellncre.ing the power of PilOT, this 
makn H -Y to learn PilOT H you know 
BASIC, end nsy to Inch your children 
BASIC once they know PilOT. 
IPilOT II e coneiM 81Mmbty lenguege 
progrern making exteMive uM ot the lewelll 
ROMe. On e 4K er-tem, the level II venion 
of BPilOT e.-2K for prograrne. On e16K 
eyatem, the Dlek version e.- 4K lor 
progrwne. AI $24.15 for either version, 
Including • reference menuel end 3 
demonllrltlon programe, BPilOT Is e true 
bllrgaln. For more Information or to order, 
contact 

.... see Computer Aided and 

CftML:.~ ~tructlon 
Goleta, CA 13011 

Versatile 
Information 
Manager 

Thonk ona o f buyona si)Koahzed Pf011rams 
lor •pphcat10ns wch u m•ohn& losu . onv~n
tory or moon"onong -soon~ records! VIM 
un perform these and many other tosks. and 
the ben pall of tt " that you only pay lor '' 
oncr 1 

Somplo fy the task of maontatnona your dato 
by punong VIM to "'ork on your syscem VIM 
•s vffV ~•sv to us.e- and •ts fl~x:t btlltv Wlll ~ 
mtt you to Pf"J'form a are-at va rtetv of data 
proc~sstna to bs wtth no e-xtra programm•na 
II runs on the TRS-ao· Modell, 32K (or more) 
d11k based sy>tem 

MOOUU I ld"otb4M" motnotllf'fl n• ' S 
- cU I<i luw> df-f lfutton • •t tl up 10140 c tw,.c 

'"" ..-cOt~ .Ad JO ~~ 
-·~1( M'ld f'lrUtlWf'l( IW'tdo. 
- .drd wpd..tl~ .-d ~IP r.c-onh 
- w M t h Oft al"'y f~Pkh or,.._ t omt:.n.ltt0ft1 

tAH"tC ) lo&K.,t otnd 10 rflo~hotul ~ • ton 
- mQrdlfv ~ 0t cf.rff-1~ I...COf'<b t"t ft'Wd 

~ • w otrc h 

MOOUU l (tOrt utoht'lr l U'9 U 

...,.,,.,..,. t"f'l"'"" "".,~ ... ~v lor 
l.ntCJPPf.C ... 

- '-1 • .-. c........,.tfOIII or,.,....."' 
~....-.-~ ....... Of'Ckf 
...oouu ) V.pon "'"".aotl ll't., 
_ _.., .. ......- f!KCifd .... ...., ~ _ ... ..,....~-~f..tch 
VlMi~1 ) .tfld 100• P4P__,...,.f) 

Add J,. ~.,..ret h...ndfma 
o .. ..,.....,.,..,..,..,..t!d 

. .. ,, 
fOI MOll INfOIMA liON WI ITt: ..- 307 

MICROCOSM,NC. 
P 0 BoA 20~ Dearborn, Mo 4&1 23 

'Tr.oem.rk ot hndy Corp 

wHhp ... 
Everyone is feeling the bite of inflation 
but some TRS-80 owners have found a 
way to ease the pain . Some are making a 
few hundred extra dollars and a few are 
making thousands of dollars in their spare 
time. Our booklet .. Money Making Ideas 
for the THS-80 .. is a collection of the5e 
muncy making methods, along with pro
gram sources. program hints. getting 
started suggestions and pit-falls to avoid . 

Send $9 .95 to: 

J&R Electronics 
P. 0 . Box 492 ..-m 

Crystal City, MO 63019 
• ,.,... .. . ~ .. .. IIIIOe .... CW.O.fli t.-.,c....--
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341 ON L GOTO 411,511,611,711,811,911,1111,1111 
411 RIM 000 UP VERTICAL SELECT AND PLACE *** 
411 X•RHD(12)t Y•RND(19) 
421 FOR I•l TO N-1 
431 IF X-I•I THEN 411 
441 IF A$(X-I,Y)<>" " THEN 411 
451 NEXT I 
461 FOR I•l TO N-1 
471 A$(X-I,Y)•MID$(W$(A1),I+1,1) 
481 NEXT It A1•A1+1 
491 IF A1•8 THEN 1311 ELSE 311 
511 REM *** DOWN VERTICAL SELECT AND PLACE *** 
511 X•RND(12)t Y•RND(19) 
521 FOR I•l TO N-1 
531 IF X+I•13 THEN 518 
541 IF A$(X+I,Y) <> " " THEN 511 
551 NEXT I 
561 FOR I•l TO N-1 
571 A$(X+I,Y)•MID$(W$(A1),I+1,1) 
581 NEXT It A1•A1+1 
591 IF A1•8 THEN 1381 ELSE 311 
611 REM 000 RIGHT HORZ. SELECT AND PLACE *** 
611 X•RND(12)t Y•RND(19) 
628 FOR I•8 TO N-1 
631 IF Y+I•21 THEN 611 
641 IF A$(X,Y+I) <> " " THEN 611 
651 NEXT I 
661 FOR I•l TO N-1 
678 A$(X,Y+I)•MID$(W$(A1),I+1,1) 
681 NEXT It A1•A1+1 
691 IF A1•8 THEN 1311 ELSE 311 
711 RBM **LEFT HORZ. SELECT AND PLACE *** 
718 X•RND(12)t Y•RND(19) 
721 FOR I•l TO N-1 
731 IF Y-I•I THEN 718 
741 IF A$(X,Y-I) <>" " THEN 711 
751 NEXT I 
761 FOR I•l TO N-1 
778 A$(X,Y-I)•MID$(W$(A1),I+1,1) 
781 NEXT It A1•A1+1 
791 IF A1•8 THEN 1311 ELSE 311 
811 REM 0 ** RIGHT UP D]AGONAL *** 
811 X•RND(12)t Y•RND(19) 
821 FOR I•l TO N-1 
831 IF Y+I•28 THEN 818 
841 IF X-I•I THEN 811 
851 IF A$(X-I,Y+Il <>" " THEN 811 
861 NEXT I 

12 Issues For Only $12.00 
All The TRS-~ News You Need 

When You Need It 

Now In Our 3rd Year Of 
Continuous Publication 

One Of The Oldest 
TRS-SOS* Newsletters 

Still In Circulation 

-Featuring-
• Applications • Product Reviews • 

• Machine Language Tutorials • 
• And Much More • 

Call: 312-782-9750 
Write For Free Sample: 

Chicatrua News .,.. 459 

c/o EBG I Aaociates 
203 N. Wabash Av 
Chicago, IL 60601 

• TRS-aooo Ia a T rademat1< o1 Tandy Corp. 
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871 FOR I•l TO N-1 
888 A$(X-I,Y+I)•MID$ (W$(A1 ) ,I+ 1,1 ) 
898 NEXT I: A1•A1+1: IF A1•8THEN 1318 ELSE 388 
981 REM *** LEFT DOWN DI AGONAL *** 
911 X•RND(12): Y•RND(19) 
928 FOR I•8 TO N-1 
938 IF Y-I • 0 THEN 918 
948 IF X+I•13 THEN 918 
958 IF A$ (X+I,Y-I )<> " " THEN 918 
961 NEXT I 
971 FOR I•l TO N-1 
981 A$(X+I,Y-I )•MID$(W$ (A1 ) ,I+1,1 ) 
998 NEXT It A1•A1+1: IF A1•8 THEN 1308 ELSE 311 
1881 REM *** LEFT UP DIAGONAL *** 
1118 X•RND(12):Y•RND(19) 
1828 FOR I•l TO N-1 
1831 IF X-I•I THEN 1818 
1841 IF Y-I•I THEN 1111 
1851 IF A$ (X-I,Y-I )<> " " THEN 1111 
1168 NEXT I 
1871 FOR I•l TO N-1 
1181 A$(X-I,Y-I)•MID$ (W$ (A1 ) ,I+1,1 ) 
1191 NEXT I: A1•A1+1: IF A1•8 THEN 1318 ELSE 318 
1118 REM *** RIGHT DOWN DIAGONAL *** 
1118 X•RND(12): Y•RND(19) 
1121 FOR I•l TO N-1 
1138 IF X+I•13 THEN 1111 
1148 IF Y+I•28 THEN 1111 
1158 IF A$(X+I,Y+I )<>" " THEN 1118 
1168 NEXT I 
1178 FOR I•l TO N-1 
1188 A$(X+I,Y+I )•HID$(W$ (A1) ,1+1,1) 
1191 NEXT I: A1•A1+1: IF A1•8 THEN 1388 ELSE 318 
1388 REM *** FILLING IN REST OF A$ (X ,Y) ARRAY *** 
1311 FOR X•1 TO 12 
1321 FOR Y•1 TO 19 
1331 IF A$(X,Y) <>" " THEN 1371 
1341 B•RND (26 ) 
1351 C•64+B 
1361 A$(X,Y) •CHR$(C) 
1378 NEXT Y 
1381 NEXT X 
1391 M$• INKEY$: IP M$•" " THEN 1398 
1411 GOSUB 17811 
1511 REM *** HATCH UP ROUTINE *** 
1518 INPUT"ENTER WORD. ENTER '*' TO END."rD$ 
1521 IF D$•"*" THEN 1911 
1538 N•LEN(D$):0N ERROR COTO 3818 
1548 FOR I•1 TO N 
1558 INPUT"ENTER VERTICAL,HORIZ. COORDI NATES OF LETTE 

R HATCH."rX,Y 
1568 E$•MID$(D$,J,1) 
1571 IF E$<>A$(X,Y )THENPRI NT"WRONC11 START OVER":FORX•1 

T0918:NEXT:COT018 
1581 IP E$• A$(X,Y ) THEN AS(X,Y)•" " 
1591 COSUB 1788 
1611 NEXT I 
1611 COTO 1588 
1781 REM *** THE SCREEN PRINT SUBROUTINE *** 
1715 REM ***NEXT LINE, USE 2 SPACES UP TO 9, ONE SPACE 

AFTER *** 
1711 CLS:PRINT"1 2 3 4 5 6 7 8 9 18 11 12 13 14 

15 16 17 18 19" 
1728 POR X•1 TO 12 
1731 rOR Y•1 TO 19 
1741 PRINTA$ (X,Y)r" "1 
1751 NEXT Y 
1761 PRINTX 
1771 NEXT X 
1781 FOR A1•1 TO 8 
1791 PRINTW$(A1)r" "1 
1811 NEXT Al: RETURN 
1911 CLS:PRINT"IP YOU WISH TO PLAY ANOTHER ROUND, TYPE 

'Y' roR YES." 
1911 PRINT"TO END, JUST TAP THE SPACE BAR." 
1921 C$•INK£Y$ : Ir G$•"" THEN 1921 
1931 Ir C$•"Y"THEN 11 
1941 PRINT:PRINT"COODBY POR NOW.": END 
2111 DATA "COHPUTER","PAPER","TICER" ," BYTE","BAUD","HOU 

SE" 
2111 DATA "RANDOH","TABLE","GENERATOR","INPUT","OUTPUT" 

, •oHM• 
2821 DATA "RESISTOR","VIDEO", "DISPLAY", "lEYBOARD","LINE 

•,•roR• 
2131 DATA "INPUT" ,"INTERFACE","SICNAL","MICRO","POWER", 

"SUPPLY" 
2141 DATA "SYSTEH","RADIO","WATT","WAIT","STATE","DEVIC 

£" 
2151 DATA "PROCRAM","BASIC","CASSETTE","LINEAR","TIMER" 

,"BYTE" 
2161 DATA "PLUS" ,"MINUS","GAHE","THEORY","HIGH ","LOW", " 

BUPrER" 
2171 DATA "ELECTRON","AIR","rORCE","NUMBER","BINARY","H 

zx•,•!No• 
2995 REM *** ERROR ROUTINE NEXT *** 
3118 CLSrPRINT"BAD INPUT. TRY ACAIN.":FORX•1T01111:NEXT 
3118 GOSUB 1711 
3121 RESUME 1551 



How the Prognlm Wortta 

Lines 10 through 110 print 
general Information concerning 
the puzzle. As the user reads 
this information, the program 
moves on to the computations 
required to build the structure of 
the puzzle. 

The three arrays used in the 
puzzle are DIMensioned at line 
200. The AS(X,Y) array, used 
throughout, forms the visual dis
play. The C$(Z) array stores the 
50 words, of which eight are se
lected at random to insert Into 
the AS(X, Y) array. The W$(A1) ar
ray stores eight words selected 
from the C$(Z) array. The POKE 
statement In this line is required 
for proper execution of the 
READ function of the TR5-80, 
Revision G. 

Lines 210 through 250 Initially 
set the 12 x 19 array to a value of 
empty spaces two columns 
wide. These empty spaces are 
eventually filled either by ran
dom letters or the specific let
ters of the puzzle words. Lines 
260 through 280 fill the C$(Z) ar
ray with the words from the data 
bank. 

selects another word and in
serts it In the manner I have just 
discussed. 

Two Loops 

Lines 1300 to 1390 complete 
the job of filling In the entire 
AS(X,Y) array. Two loops are 
used to accomplish this task. 
As the program Increments 
through the Y .X loops, the test 
at line 1330 checks each array 
location for occupancy. 

If there is already a letter as
signed to a specific location, the 
program jumps to the next value 
of Y,X. If the location Is empty, 
lines 1:wtl-1360 fill It in with a 
random letter. 

Since the ASCII codes for the 
letters of the alphabet run from 
65 through 90, a random number 
from 1 through 26, when added 
to 64, results In a number corre
sponding to the alphabetical 
portion of the code. Line 1360 
translates that number via 
CHRS(n), which returns the let
ter corresponding to the number 
and assigns it to the AS(X,Y) 
location. 

The array is now complete. It 

tiple choice branching related to 
a specific keyboard input. 

Hitting any key moves the 
program to the GOSUB routine 
in lines 1700 through 1800. The 
array and words are printed and 
control Is returned to lines 1500 
through 1600. 

Line 1510 selects a word and 
assigns the string value OS. Line 
1530 extracts the number of let
ters In the word which will be 
used In the counting sequence 
at line 1540. The error statement 
at line 1530 is a trap which 
catches a bad input at line 1550; 
for example, a keyboard bounce 
resulting In a coordinate outside 
the dimensions of the AS( X, V) ar
ray. 

The coordinates Input at line 
1550 are used to select the value 
of AS(X,Y), which is compared to 
the value of ES derived from the 
MIDS function at line 1560. If the 
letters match, the AS(X,Y) value 
Is changed to " ". providing 
positive feedback to the user 
when the screen is reprinted. 

Lines 1900 through 1940 pro
vide the option of ending or go
Ing back for another puzzle. 

Note the use of INKEYS as a 
branching device. The DATA is 
stored starting at line 2000, and 
the error routine at line 3000. 

Modifications and Changes 

Everybody loves to play with a 
program, so I'll offer a few sug
gestions you may want to try. 
The number of words in the data 
bank can be increased to what
ever point your available mem
ory handles. This version leaves 
about 9000 bytes available in my 
16K machine, so there is plenty 
of space for expansion. 

The C$(50) dimension at line 
200 must be changed to match 
the number of words In the 
DATA file, line 210 has to CLEAR 
more string storage space. and 
lines 260-300 have to be modi
fled to reflect the number of 
words available. 

The number of words Inserted 
into the puzzle can be increased 
by setting the value of A 1 higher 
in lines 490, 590. 690. etc. and 
resetting the loop at line 1780. 
This modification Increases the 
time required to place all the 
words Into the puzzle. • 

Lines 290 through 350 begin 
the proceas of selecting the 
words and inserting them into 
the AS(X,Y) array. A1 is initially 
set at 0 and is used as a counter 
In later subroutines to track the 
eight selected words. Line 300 
selects a random number, which 
is then used to transfer the word 
value of that number into the 
W$(A1) array at line 310. 

takes about 2().25 seconds for r-;::====================::::;
the computer to create the filled
in puzzle, and at this point the 
user can see the results by hit
ting any key. The short routine 
which accomplishes this task Is 
found In line 1390. For those 
who have not discovered this 
powerful tool, a word of ex
planation is In order. 

Line 1390 MS =IN KEYS: IF MS 

The letter Is derived from the = "" THEN 1390 works as fol-

MID$ function which works as 
follows: the word Is Identified by 
the W$(A 1) array which was 
determined at line 310. The 
specific letter Is found by the 
next two values In the MIDS 
statement. I + 1 Identifies the 
starting point In the W$(A1) 
string, while the last value, 1. 
says we only want one letter ex
tracted. 

As the I counter Increments, 
the letters ara pulled one by one 
from the selected word and 
given a consecutive location In 
the puzzle array. Line 490 keeps 
track of the number of words In

serted, and when the total 
reaches eight, the program 
branches to line 1300. Other
wise, It returns to line 300, 

lows: IN KEYS tells the computer 
to stand by, the user Is going to 
enter something directly from 
the keyboard. If " " (nothing) Is 
Input, the statement tells the 
program to go back to the begin
ning of line 1390 and walt for the 
person at the keyboard to do 
something other than just sit 
there. 

When any key Is pressed, IN
KEYS assigns the key value to 
the string variable MS. and the 
program moves on to the next 
line. Simple yet powerful, since 
it provides the user with instan
taneous keyboard control over 
the program. Thls function can 
also be used to advantage with 
following IF,THEN statements, 
which can then be used for mul· 

SAVE $ ON COMPUTER RIBBONS 
FOR YOUR 

TRS-80® 
FROM RAC COMPUTER PRODUCTS 

OTV. PIECE DOZ. SAVINGS 

LINE PRINTERS 1, 2. OR 4 
CENTRONICS 730. 737. 739 " -24 4.69 56.28 19.52 

25 -UP 3.69 44.28 31 .52 

LINE PRINTER 3 1 17.9~ 4.00 
CARTRIDGE TYPE 2-12 16.9~ 203.40 60.00 
CENTRONICS 734 13-UF 14 .9~ 179.40 84.00 

FOR CREDIT CARD ORDERS 

VISA MASTER-CARD 
CALL TOLL FREE 1-800-423-2915 

EXT. 200 
CALIF. RES. 1·800·272-3900 EXT. 200 

OR SEND CHECK OR 
MONEY ORDER TO: 

RAC COMPUTER PRODUCTS, MO. DIV. 
6467 VAN N UYS BLVD. 
SUITE 237 
VAN NUYS, CALIFORNIA 91401 

•• CALIFORNIA RES. PLEASE ADD SALES TAX 

© TRS-80 IS REGISTERED TRADE MARK OF 
TANDY CORP. 
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UTILITY 

Do speed and animation turn you on? 

Super Graphics 

Alan R. Moyer 
993 San Angelo Drive 
Hamilton OH 45013 

The TAS-80 utilizes various 
graphics devices; first, SET 

and RESET (Example 1) and 
POKE graphics (Example 2). The 
PRINT method (Example3)oper
ates faster, allowing simulated 
animation and othef tricks, but 
you can sit for awhile while all 
the variables In some programs 
are initialized Into their re
spective graphics symbols. This 
PAINT method Is commonly 

10REMSET 1 LINE OF GRAPHICS 

20 CLS:FOR X • 0 TO 
127:SETC1 .X):NEXT X 

Example 1: The SET and 
RESET graphics function 

10 REM POKE 1 LINE OF 
GRAPHICS 
20 CLS: FOR X 2 15380 TO 
15424:POKE X. 1111 :NEXT X 

Example 2: The POKE 
graphics function 

called the super graphics meth· 
od. 

With the aid of a monitor utili· 
ty program that allows you to 
access specific memory loca
tions, It Is possible to Insert 
graphics characters Into a pro
gram line. If you have a disk sys· 
tern, you can call up DEBUG and 
directly insert graphics charac
ters. 

If you don't have a disk sys
tem and want to take advantage 
of super graphics, you can use 
the program listing, below, to 
access and change, In decimal 
or hexadecimal, a BASIC print 
line to directly print graphics 
characters under program con
trol without a 'CHA$(n)' Initial· 
lzatlon. One consideration is 
that the finished program may 
not be listable, and you cannot 
edit any line containing super 
graphics characters. 

Incorporating super graphics 
Into your program with this mon
Itor can be done In two ways. 
The easiest method Is to load 
the monitor program before you 
do any programming and then 
type in the lines as you normally 
would. The monitor program 
uses high (65000 and above) line 
numbers, so It should not In· 
terfere with your program Input. 

If you already have a program 
and want to add super graphics, 
you can Include the monitor in 
your program fairly easily by: 

1) CLOAOing your program 
(make sure that no line num-
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ber Is higher than 64999); 
2) Typing in this program: 

0 CLS:PRINT" TYPE IN AFTER 
MERGING · POKE 185411"PEEK 

C1116491":POKE 16648"PEEK(1Mollll: 
E • 17129 

1 S: E:E = PEEK(S + 1)•256 + 
PEEK(S):IF E:>O GOTO 1 

2 POKE 18549,1NTCS/256~POKE 

1&548,S.INTCS/256)•2!i6:ENO 

3) Running the merge pro
gram; 
4) CLOADing the monitor; 
5) Executing In Immediate 
mode the commands listed at 
the top of the screen. 
You should now be able to list 

the combined programs. You 
can use the monitor to alter the 
PAINT statements to Include su· 
per graphics characters. 

The MonltOI' Program 
The monitor program works 

by typing RUN 65000. Monitor 
commands include: 

0 · Set the number base to 
decimal (for input); 
H · Set the number base to 
hexadecimal (for input); 
E xxxxx ·examine memory ad· 
dress xxxxx; 
M xxx · Modify current mem
ory address to xxx; 
; · Steps to the next address 
( + ). Holding the key down 
continues to step the address 
until the key is released; 
· · Steps to the previous ad· 
dress. Holding the key down 
continues to step the address 
until the key Is released; 

S · Stop program, return to 
BASIC. 
The monitor prints the ad· 

dress and data on the screen in 
decimal and hexadecimal and 
the ASCII value (if any) of the ad· 
dress data. You can then modify 
any address and insert your de
sired values. The following 
demonstrates use of the moni
tor and gives an example of su
per graphics. This example can 
be expanded to Include elabo
rate super graphics. 

1) CLOAO the super graphics 
monitor; 
2) Type in the following line: 
'10 PAINT "SAMPLE LINE 
FOR INSERTING GRAPH· 
ICS"; 
3) Type In RUN 65000; 
4) As the monitor takes over, 
type H to establish hexa
decimal number base mode; 
5) Type E (for examine), then 

10 REM PRINT 1 LINE OF 
GRAPHICS 
20 CLS:PRINT STRING$464,191) 

Of 

10 REM PRINT 1 LINE OF 
GRAPHICS 

20 AS aCHR$«12111 + CHR$«131) 
+ STRING$(3, 158} + CHR$C2el 

+ STRING$(5,24) + CHR$«181!1) 
+ STRING$(4,171) 

30 REM "28" = LINEFEEO • "24" " 
BACKSPACE 
«l CLS:PRINT AS 

Example 3: The PRINT 
graphics function 



type In 42E9 (for cassette sys
tems, or 688A for disk); 
6) The monitor displays the 

address 42E9 and its data. An 

ASCII value (if any) for the 
data will be shown in the right 

hand column; 
7) Hold the ; key down to step 
the address display along. 
Watch the ASCII column until 

you see the line you entered 

show up rsAMPLE LINE FOR 
INSERTING GRAPHICSl; 

8) Use the ; and · keys to get to 
the beginning of the line; 

9) Type in M (modify) and any 
value lor a graphics character 

(Table 1); 

10) The monitor again dis

plays the address with the 

new data value. Do this as 

many times as there are char
acters within the quotation 
marks of the PRINT state
ment (when typing In the origi

nal program, include enough 
spaces in your PRINT state
ment to include all the graph
ics and cursor control you 

need); 

HEX FORM OF GRAPHICS 

0 I 2 3 • ' 6 ! 8 9 A 8 C D E F 

~ 0 ~~~~~~ ~~~~~~~~~ 
•le 1 ~ I to t il I U IU U 4 I I\ tJe IJJ t ie 1). 1• 0 H I ... , t<t) 

AO g ~ ~ ~ ~ ~ ~ m ~ ~ ~ ~ i i i m 
t4.0 ~_, "' f 14.1 116-4 16~ .._. .. , ...... tJO tn 11'1 lf l I H I " 

~ ~~~=~~~m~~~miiil 
0123.,6!89A 8 C D EF 

l A · L IH[J"£(0 
I I - 8ACKSPA.C( 

IRV= 
, Programming 
Power 

IRV, one of the most po,.aful utility procrams availAble, turns 
your keyboard into a SUPERKEYBOARD. 

Now you can have sin&lc key P'"OSfaiTiming. IRV comes complete 
with its o ,.-n keyboard ddinitions, or up to 2.SS charactai can be 
assiJned to every key, includinJ (ENTER) and (BREAK). You can 
enta often used BASIC words, variable names or evrn entire linn. 
Even functions, such as RUN . LIST. or EDIT can be entered with a 
slnglr krystrokr. 

The relocate feature of IRV is unique, in that it allows sinalc line 
rrlocation a nd rrnumberina. You can merge lines usina the EDIT 
function and a sinak kt'ysrrokt' . 

As a vidro editor, IRV is so powt'rful, you'll wonder how you aot 
along without it. Full cursor control, blinking cursor, block mo•-e
ment and special aasc func1ions are just the beginning. Frequently 
used vicko graphics blocks can be saved and used apin and a,ain. 

Even IRV's minor virtues are imprt'Ssive. You can have auto rt'P('at 
with any key, including proarammed func1ions. You won't have to 
pull pluas or fiddk with a contro l box to rewind or fast -forward a 
tapt' . The cassette rt'COrdc:f can be controlled from the kc:yboard. 

If you are a creative: Pf"oaramma (or ,..ish to be}, you liNd the 
JlO"''t'r andconvmimceof IRV ! (DOS compatible). 

$14.95 Tape $2995 Disk C.O.D. Accepted 

The ... 36.& 

ProgrcnmerS GlAd 
PO 8ox66 

Peterboro, NH 03458 
PH te031 82'«1&5 

GPIB-W tD TftS-80• 
INTERFACE • BICH z: 

' ......... .. Mod. 488-8)8 

$225.00 
+ lhlppino. IMonnce & tax 

SPECIFY 
DISK OR TAPE 

Everything needed to add powerful controller 
cafNblllty to TA$-80, Model 1, Level 2 or DOS ' T ,_ MMII ol ! rely Colo 

SCIENTIFIC ENBINEERINB LABORATORIES ,.,a, n.o .. no-
Sodlit ~ '--
.,., ! rely ~ 01 Radio 11 NEIL DRIVE • OLD BETHPAGE. NEW YORK 11804 

TELEPHONE (516) 6~·3205 Shoclt 

CASIO 
Caleue.tor Wlltch 

T- · ~ OiotlleY 
I ~~ Calc..latcw 

~~-left 

542.95 

F 80 Al8rm Chronogr_.. $26.95 

[•.aw ~h~Mn] 
S239.9S 

ALSO. AtMI SltM,I c.lw• JVC 
SONY ,._,c 

TELEPHONE ANSWERING 
SANYO MI39N 
IANYO 9911 "-e 

IIICOitD A CALL lOA 

IICOttDA CAU 90A NEW/ 

S3B.96 

S99 
S239 
St99 

warn 

SYNAPSE VIDEO "'2e& 

P.a.•ax-
N•w YDRK N.Y. 'IOCXlll 

OF PROGRAMS THAT TREAT YOU LIKE 
AN IDIOT, WASTING TIME 6 MONEY?? 

RANDOM ACCESS PAYROLL 
• NO Complicated Initialization 
•EDIT & LIST 
e QUARTERLY Reports 
e PROGRAM ~sIn Less than 30 sec. 

PAY ANY EMPlOYEE ANmME 
e SALARIED OR HOURlY 
•COMPLETE Including EIC 
e PRINTS on NEBS 11040 CHECKS 
e NO SPECIAL PAYROLL CHECKS 
eSPECIAL HOURS-SPECIAL PAY 
eTWO SAVINGS-INCLUDING RIA 
eSTATE TAX-WORKMENS COMP. 
e CLASSED BY Occupation or Dept. 
ePA YSTUB Shows Year-t<Hiate 
• No Filenames-All Automatic 

SEND YOUR STATE TAX SCHEDULE 
•we'll Customize for your State Tax 

WRITTEN IN BASIC FOR 
COMPLETE CONTROL 

Documentation & Disk S55.00 
Documentation only $10.00-

credlt lo purchase 
CREDIT CARD ADD 5% 
MASS ADD 5% or Exempt number 

Requires: 
Min. 32K-1 Drive-Printer • 50 EMP 

48K-2 O..ives-Printer = 100 + 
TEL 7 AM-9:30 PM EASTERN 

(617)-359-236416370 

MEDFIELD "' 01 

COMPUTER SOFTWARE 
39 GREEN ST .. MEDFIELD. MA 02052 
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11) Type In S to return to BA· 
SIC; 
12) List the program to in· 
spect your PAl NT statement. 
You should see words like 
CLS, SET, VAL, etc. They are 
BASIC commands that the 
computer normally stores as 
one byte tokens. These values 
are normally not available 
from the keyboard and must 
be Inserted by some other 
method. 

To run the present example, 
type 20 STOP, so that you can 
see the display without the mon· 
itor program messing up the 
screen, and run the program. 
You should now see a number of 
graphics characters appear on 
the screen. 

You can CSAVE the program 
with the monitor attached for 
further development and delete 
the monitor when finished with 
a program.• 

Program Listing 

65111 ON ERROR GOTO 65431 
65111 ' UTILITY MONITOR - V2.1 - ALAN R. MOYER 7/3/79 
65121 DEFINTB-M,O-S,U-Z:DIMHN$(15) 
65131 DATA 1,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F 
65141 FORX•IT015 :READHN$(X) :NEXTX 
65151 CLS:LC•64:BA•16 
65155 1 PRINT HEADING 
65161 PRINT@I," UTILITY MONITOR- V2.1 Nl. BAS 

E - "1 
65171 IPBA•11PRINT"DECIMAL " ELSE PRINT"HEXID 

ECIMAL • 
65181 PRINT@64,"ADDR,(D) ADDR,(H) DATA(D) 

DATA (H) ASCII"; 
65191 GOSUB65341 
65195 ' GET INPUT 
65111 AS•INKEY$ 
65111 IFA$• "D" BA•li:GOT065161 'CHANGE TO DECIMAL 
65121 IPA$•"H" BA•16 : GOT065161 'CHANGE TO HEXADECIMAL 
65131 IPA$•"E" GOT065191 ' EXAMINE AN NEW ADDRESS 
65141 IFAS•"M" GOT065291 'MODIFY CURRENT ADDRESS 
65151 IFA$•"S" THEN ON ERROR GOTO 1 : END 'BACK TO BASIC 

65161 IFA$•"-" AD•AD-1 :GOSUB65423:GOSUB65351:POKE16443, 
I:GOT0652U 'DECREMENT ADDRESS BY ONE 

65171 IPAS•"r" AD•AD+l :GOSUB65423:GOSUB65351:POKE16443, 
I:GOT065241 'INCREMENT ADDRESS BY ONE 

65181 GOT065UI 
65185 'GET *EXAMINE* INPUT 
65191 ASC@LC,A$1 
65211 INPUTA$:GOSUB65341 
65211 IFBA•11 AD•VAL(A$):GOSUB65423:GOSUB65351:GOT06524 

I 
65231 H$•A$:GOSUB65411:AD•T: [66NEW5x:GOSUB65423 
65235 'GET ADDRESS DATA 
65241 D•PEEK(TD) :H5•INT(D/16) : H6•D-H*16 
65245 'PRINT DATA 
65251 PRINT@LC,AD!TAB(14)HN$(H1)!HN$(H2)!HN$(H3)JHN$(H4 

II 
65261 PRINTTAB(28)D!TAB(42)HN$(H5) rHN$(H6) 1 
65271 IP(D>31)PIX(D<l92)PRINTTAB(56)CHR$(D) ELSE PRINT 
65281 GOT065161 
65285 ' GET *MODIFY* INPUT 
65291 PRINT@LC,A$1 
65311 INPUTA$:GOSUB65341 
65311 IPBA•11THEN D•VAL(A$):GOT065331 
65321 H$•A$ : GOSUB65411 : D•T 
65325 'INSERT NEW DATA 
65331 POKE TO, D: GOT065241 
65335 'INCREMENT LINE COUNTER 
65341 LC•LC+64:IPLC>961 LC•961 :RETURN 
65345 'GET HEX INvORMATION 
65351 H1•INT(AD/4196) 
65361 H2•INT((AD-H1*4196) / 256) 
65371 H3•INT((AD-((H1*4196)+(H2*256))) / 16) 
65381 H4•AD-( (H l*4196)+(H2*256)+(H3*16)) 
65398 RETURN 
65395 'CONVERT HEX INPUT TO DECIMAL 
65411 T•I:N•1:PORY•LEN(H$)T01STEP-l 
65411 PORX1•1T015:IPMID$(H$,Y,1l•HN$(Xl) X2 • Xl : X1•15 
65421 NEXTX1:T•T+X2*N:N•N*16:NEXTY:RETURN 
65422 'CHECK ADDRESS INPUT 
65423 TD•AD 
65424 IF AD<I THEN AD•I: TD•AD : RETURN 
65425 IF AD>65 535 THEN AD•65535 
65426 IF AD>32767 THEN TD•-(65536-AD) 
65428 RETURN 
65431 PRINT@LC,"ILLEGAL INPUT ••• TRY AGAIN":RESUME 65161 

COMPuTE X 17710 HERITAGE Ct. WEBSTER TEXAS 
..-415 -

PUREZZAP 
Is a machine language, highly ad· 
vanced disk sector modifier. lncor· 
poratlng 4 additional utilities most 
desired by users. 35 or 40 track. 1 or 2 
drives. 

This Month Only 
LHW KITs 

ll1llllllla111SII
0 

IIPliSitl lllllllCI 
CIIHIII IIIllS$ Ill 
ClSSIIII lillY I ClSI 

$2 29." 
ASSllollll D • • S2t995 

Custom Cablneh 
ftl lU S!IIIM IIPIISitl 
CUIIIIu. l Ut.IS 
lUIS lU IIlii & PUll 
SIPPliiS 
CU IIII11.! IU. IS 
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TRS80 DISK DRIVES COMPONENTS OG * $325 * FO• LNW SYSTllol UPANSION 

Your : Tandon, MPI ::~::: ::: 1 g ::g~ ::: 1 
·.:: 

Choice: or Shugart 14lS14 ··· us 1411 .u 
INCLUDES CASE 1o SUPPLY 14lSll·· .ll 141! .41 
DISK D.IVE CAlLES U1.95 1HSI4· · · . SI 14ll · .U 

1------------t ::\~::: :::: ::n . ::: 
NEW!! mpi- 1us"' . 1.11 It I! .... · " 
PAINTER loiODELIIT 141 SI1S ·· l.ll ISH! ··· . lS 

•ADJUSYAILI UACTO• FUD :: ::::: :: : : :~ :::: :::: ::: 
•100c~o / UPPU · LOWUCASI 1HS!41 ·· ! .IS lllSUl · · .U 
•IIDIUCTIONAL P.INTING FDI1111·01 IISI Cllll . !US 
• U!l! lo I'A.ALLEL II F Ult02 1. 1. 1. 1. ········ l .IS 
• F•tCTION JElD loii'IJ1l1 · · . U 

&lrii!IISIIIIIIS •PlUS loiO•l FO. IO.OOOLf. liiAlCIPACIIItl. IS 

eO•DEIING INFO.IoiATIONe PUSONAl CMlCKS •CODo UOUIU ID ., DOWN 
• VISA lo loiASfUCNA.GE • TAKl 2 WllKS TO •TEXAS USIDlNTS ADD4"' TAll 
• O•DEIS ADD 4 '7. • CllA. 

TRs-80 OwMtS: 
Turn Your Ty.-wrlt•r Into A Prlnt•r 

@ ... With the KQS""'IO Keyboard Actuator 
• Plug-In compatibility with the TAS·80 . .. attrac· 

tlve enclosure contains actuator and interlace. 
• Least expensive way to get letter quality printing. 
• No mechanical modifications to the typewriter 

are necessary. 
• Rests firmly above the typewriter keyboard. Can 

be installed or removed In 5 seconds. 
• Does not r~uire any soflwere to operate ... 

works with Pencil, Scripsit and other word pro
cessing programs. 

• Solenoids with soft plastic t ips strike typewriter 
keys with the same force a typist would exert. 

Deeter Inquiries lnvltea. (K(j§J ~ 2~! e..~~~N.~2;(~1~!2~ 
204 • 80 Mlcrocomputing, October 1980 

•Zero out all unallocated sectors. 
•Zero out all killed directory entries. 
•Hash code displayed upon entering 
any filespec. 
•Instantly kill format, copy, basic 
and all system files except boot and 
dlr. 
•PUREZZAP reads, modifies and 
writes any sector. · 
•Lightning fast cursor movements In 
4 directions whether modify mode or 
not. 
•Instant toggle between drives. 
•Continues sector compare of any 
two locations. 
•Continues search for the occur· 
renee of any byte. 
•Automatic single or multiple dupll· 
cation of a modified byte. 
• Forward or backward 1 to 9 sectors 
at a time >>Instantly<<. 
•Fantastic, easy to read, visual dis· 
play with the relative byte position 
displayed and updated continuously 
during any function. 
• A super menu and more with easy to 
understand documentation. 

Shipped within 24 hours on a diskette 
for only $12.95. Add $1.00 for han· 
ling In USA-$3.00 outside. 

t 
Milke cl'te<:k or money order peyeble to: 
COMPUTER ~-TANTB • 
8411 Cedllrtree Rd. ....220 
Downey, C.lifam .. 80240 



Instant Soflvtore·INew Releases I 
FOR THE TRS-80 • 

LIFE 
Would you like to play god? 
Even if you've only been involved with com

puters for a short while, you're certain to have 
heard of Life. The game was originally created 
by British mathematician John Conway and 
popularized in Martin Gardner's Mathematical 
Games column in Scientific American maga
zine. Life, a computerized simulation of the life 
cycle of a colony of bacteria, allows you to 
manipulate both the bacteria and their environ
ment. 

Over the years the game has lost none of its 
fascination for computerists. It is based on a 
few simple concepts but it results in captivating, 
animated araphics displays . 

There are two versions of Life included in 

Winner's Delight 
Are you a winner? Do you enjoy challenging 

yourself with thorny tasks? Then try Winner's 
Delight. This quartet includes: 
Amuaa-You must escape from a maze, one 
that you view from the inside. You must work 
against the clock-and you may meet a nasty 
dwarf who can block your passage to freedom. 
Junior Cllecken--Not your usual game of 
checkers . .. The challenge is to beat the com
puter in the fewest number of moves. 
Jumbo JI~Uw-Fit the pieces of the jiasaw 
together in the fewest number of tries. The pro
gram offers three levels of expertise for you to 
choose from. 
Thirteea Ways-Try to fill up your columns 
with the numbers you roll on dice. Lady Luck 
may be with you or against you. But you may 

Body Buddy 
Get to know the Inner You. Use this package 

to learn your caloric needs and to set up a 
weight-loss diet. It will also introduce you to 
human anatomy and physiology. 

Instant 

this package. The first is written in machine
language and is the most versatile, flexible and 
the swiftest version of Life we've ever seen. The 
second is in BASIC with machine-language 
subroutines. This allows both the machine-lan
guage devotee and the BASIC aficionado to ex
periment with the program. 

Patterns can be created and edited easily. 
You can create your own "creatures" or use the 
library of preprogrammed creatures. You can 
run at full speed (100 to 200 generations per 
minute), enter a pause factor, or single step 
through the life cycle. 

No matter how you approach Life, whether 
artisitically, mathematically, intuitively, or just 
for fun, this is THE classic program. 
Order No. 0078R $9.95 

be certain that the computer will be plotting 
how to fill its columns first! 

You too can be a winner, with Instant Soft
ware! 
Order No. 0114R $9.95 

The Adult Caloric Requ!mDeats program 
can determine your Basal Metabolic Rate, after 
you respond to a computerized "question
naire". Then the program makes recommenda
tions on how you can reach an ideal weight, 
through dietary planning. 

Our Field-Diet program will create a prac
tical diet for you. Choose your caloric intake, 
from 600 to 2400 calories per day. The program 
will make up sample menus for any meal you 
desire. If you don't care for its choices, it will 
make as many alternative menus as you like! 

In the Anatomy Quiz program, a human tor
so is drawn on your video monitor and you 
must locate various organs within the body. 
After you've made your choice, the program 
gives a mini-lesson, which includes the organ's 
size, exact location and major bodily functions. 

Body Buddy: Let it change you for the bet
ter! 
Order No. 0109R $9.95 

Investor's Paradise 
Imagine that you've been given a large sum 

of money and have the opportunity to see if you 
can make a killing in the market ... 
Stock Tftk-This is a stock market simulation 
in which you and up to five other investors buy 
and sell stocks. See if you can transform SSOOO 
into a fortune in twelve short months. The pro
gram has an automatic ticker tape that an
nounces market conditions plus a stock price 
display board. You can ask for a prospectus 
that will describe each stock and its dividend 
potential. Finally, you can see the performance 
of each stock displayed on a graph. At the end 
of one (simulated) year, the computer will 
display the net worth of all investors. The 
player with the greatest net worth is advised to 
start looking at the financial pages. 
Speadatlon-This program goes a step beyond 
being a mere simulation. You enter the finan
cial data on up to 2S real companies and start 
playing the market. You can buy and sell shares 
based on net cost, including sales commissions. 
You 'II be able to compare how you did in the 
market, based on the value of your portfolio 
and accumulated dividends, versus investing 
your money at a fiXed rate of interest. This pro
gram can simulate up to five years of playing 
the market in computer time and all your data 
can be stored on tape for future reference. 
Although this program isn't intended to 
simulate actual market conditions, it comes 
darned close. 

The Investor's Paradise package lets you ex
perience all the thrills and triumphs of the stock 
market without risking a dime. 
Order No. 0115R $9.95 

·A trademark of Tandy Corporation 

TO ORDER: Look for these programs at 
the dealer nearest you (see list on the 
next page). If your store doesn't stock 
Instant Software send your order with 
payment to: Instant Software, Order 
Dept., Peterborough, N.H. 03458 (Add 
$1.00 for handling) or call toll·free 
1·800-258-5473 (VISA, MC and AMEX ac
cepted). 

Prices subject to change without notice. 

Peterborough, N.H. 03458 
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UTILITY 

Displace T-BUG to three different memory 
locations and you don't need a multiple loader to do it! 

W. H. Johnson 
1838 W/1/owhurst 
Clevel11nd, OH 44112 

If you purchase T·BUG for your 
TRS.ao, you soon learn that all 

of the machine language pro
grams you would like to be able 
to look at are loaded Into the 
same area of memory (42E9-
5000). If you haven't been able to 
invest in some of the multiple 
loading monitors, such as RSM, 
which load into 16K, 32K and 
48K versions, you are stuck. 

This program takes your stan
dard T-BUG monitor, normally 
loaded from 4380 to 4980, and 
moves it to three different loca
tions. You can punch a copy of 
the one that you need or all 
three. 

Block Moves 
This program block moves 

T-BUG into locations 7380-7980, 
~8980 and F380-F980 and 
corrects all of the address refer
ences. If you have a relocator 
program that fixes all refer
ences, It won't work on T-BUG or 
RSM. Some of the code Is al· 
tered by single instruction oper· 
atlons that are not apparent, 
unless you fully disassemble 
the programs and Interpret how 

Triple Play forT-BUG 

they work. This can be easy or 
difficult depending on the way 
the programmer writes his code. 

To start the program, load 
T-BUG, using the SYSTEM com· 
mand, and then use the M com
mand of T-BUG to change the 
memory locations given in the 
program. The main program 
starts at 4COO and goes to 
4CCB. It uses a set of look-up 
tables located from 4AOO to 
4B9F. It also uses a set of high 
byte variables located from 
4BAO to .o4BA6. 

The program does three sets 
of block moves into each of the 
areas and then goes into a loop 
which repeats itself three times. 
The first time through, the table 
has the values for the 16K ver· 
sion (7380-7980). At the end of 
the first loop, It goes to two 
subroutines to change, re-spec· 
tlvely, the high byte of the table 
address and the variable high 
byte. At the end of the third loop, 
the program returns to your nor
malT-BUG. 

Use the J command to jump 
to address 4COO. When you have 
done this, you can punch which
ever version you want on tape 
using the P command, as in the 
following: 

P 7380 71180 73AO TBUG73 
P 8380 91180 B3AO TBUGB3 
P F380 91180 F3A9 TBUGF3 

Some of the main entry points 
of T·BUG that save you from 
writing your own routines are: 

4532 Display ASCII character on acrMn 
45811 O.t 2 hex characters In A 
4&M Get a hex charactar In A 
45C8 Input a character from kayboard 
470F Set btaakpolnt routine 

4380 Entrance from software breakpoint 
'lAO Start entrance 117312 decimal 
4400 Exemlne memorylmodity routine 
4456 Diaplay f811lster contents atO<ad 

4800 Clear btaakpolnt routine 

T·BUG Installs a C3 6043 
Oump to address 4380) that In· 
itiallzes a new stack, stores all 
of the registers In 4825-483C, 
displays the ## on the screen, 

in482!>-4830 
~03 Punch a aystern t-
4508 Load a ayatem tape 
~ Display character pointed to 

by IX+ OU 2 hax 

MAIN PROGRAM 
4COO 01 0006 
4C03 11 8073 
4C06 21 8043 
4C0 9 ED 80 

4COB 01 0006 
4COE ll 8083 
4Cll 21 8043 
4Cl4 ED 80 

4Cl6 01 0 006 
4Cl9 ll 80F3 
4ClC 21 8043 
4ClP ED 80 

4C2l 3E 03 
4C23 32 A8411 

LD BC, MN LDIG'ftl OP IIOV1! 
LD DE, MN &'!AM' OP liD AJU!A 
LD RL, Nil MOVING PROM OLD AJU!A 
8LOCJ: MOVE PROGRAM (1611:) 

LD 8C, Nil 
LD DE, NN 
LD BL, NN 
8LOCJ: MOVE 2ND AJU!A (3211: ) 

LD BC , NN 
LD DE, NN 
LD RL, NN 
8LOCJ: M011B 3 RD AJU!A (4811:) 

LD A,N I LOOFS TO GO THROUGH 
LD (NN) ,A LOOP COUN1'ER S TORAGE 

'fAilLE ADDRESS, I VALUES, VALUE TO CHANG!! 
4C26 11 004A LD DE,NN 
4C29 01 OCOO LD BC,NN 
4C2C 3A A048 LD A, ( NN) VALUE 1 
4C2P CD 904C CALL SUBROU'!INE TO CHANGE VALl 

4C32 
4C35 
4C38 
4C3B 

4C3E 
4C4l 
4CU 
4C47 

4C4A 
4C4D 
4C50 

ll l64A 
01 0700 
3A AU8 
CD 904C 

ll 264A 
Ol 47 00 
3A A248 
CD 904C 

11 B0 4A 
01 OAOO 
3A A34B 

LD DE , NN 
LD IIC,NII 
LD A, (NN) VALUE 2 
CALL SUBRDU'!INE TO CHANGE VAL2 

LD DE, NN 
LD 8C,NN 
LD A, CNN) VALUE 3 
CALL SUBROU'l'INE TO CHANGE VALl 

LD DE,NN 
LD BC,NN 
LD A,(NN) VALUE 4 

Progrem cont.nues 

80 Mlcrocomputlng, October 1980 • 207 



clears the 18 columns and waits 
for a new command. 

You also have to execute the 
breakpoint before the F com
mand will restore the three 
bytes to the original program 
locations. I mention this only in 
case you decide to write a pro
gram with a number of relative 
jumps and happen to choose 
the breakpoint within one of the 
looping structures. Relative 
jumps use two bytes of code 
and, of course, can go forwards 
and backwards. 

the following hex locations to 
4980 (don't forget to put the LSB 
first, i.e., 80 49): 

40F9 80 
4fJfA 49 
40FB 80 
40FC 49 
4()f0 80 
40FE 49 

There Is one trick you can use 
with T-BUG, if you have a 16K 
machine and are willing to use 
very short programs in Level II 
BASIC. You can put the normal 
T-BUG Into memory with the 
SYSTEM command and then 
modify the pointers lor the BA
SIC interpreter, so that the com
puter starts its storage area 
above the top ofT-BUG. Change 

This way, your BASIC starts 
storing programs at 4980 hex 
and does not know that T-BUG Is 
In memory. One caution: II you 
must hit the reset button, the 
pointers are restored to the nor
mal values of 42E9 In the three 
locations. II this happens, you 
get all sorts of gibberish in most 
cases. 

To recover from a crashed 
program like this, call SYSTEM 
and, Instead of typing the name, 
use /17312 and press ENTER. 
You should be back in T-BUG 
and can reset the addresses 
using the M command. • 

----ADDRESS TABLE 4A00-48AP----
AAOO 
4Al0 
4A20 
4A30 
4A4 0 
4A50 
4A60 
4A70 
4A80 
4A90 
4AAO 
4A80 
4ACO 
4ADO 
4AE0 
4AFO 
4800 
4810 
4820 
4830 
4840 
4850 
4860 
4870 
4880 
4890 
48AO 

9273 0074 8274 8674 0575 lC75 C575 OC78 
2478 0978 AA73 9F73 F773 0574 3274 5!74 
6D74 6D74 6D74 9573 C973 D573 El13 !41) 
OA74 OF74 1274 1874 2574 2874 2874 3674 
3A74 46 74 4D74 527 4 5274 6374 6A74 7274 
7574 7C74 8774 8C74 9574 9A74 9F74 A774 
AA74 8074 D57 4 D874 DE74 E474 E174 !D74 
F374 F674 FC75 0 87 5 lC75 2875 31 75 3875 
3875 3£75 8875 9075 9375 9175 A675 AB75 
8075 8875 8D75 CE75 0075 I'C75 9276 8176 
8876 D576 El77 E477 EA77 OF78 11!74 1!74 
0275 0875 OC76 1176 11!76 3176 7976 9176 
61 7ft 6177 617 7 1!1!73 4576 4176 5476 5D76 
6A76 7576 7E76 8776 9A76 9E76 A276 C076 
C576 DF76 Fl76 FA76 FF76 0171 OF77 1417 
1877 1877 2677 2A77 2D77 3277 3817 JE17 
4177 477 7 4877 SA77 6F77 11!11 8717 9217 
991 1 AB7 7 8577 8F77 517 7 5117 5177 5117 
837 3 8873 8F73 9973 9C73 AF73 821) D273 
DA7 3 E9 73 1 574 1874 2274 4373 4A14 5874 
AD74 83 74 8874 8F74 Dl74 0814 !174 EA14 
P074 F974 FF74 2475 3475 5375 6!75 7175 
7D75 8775 CA75 E775 8E76 A176 8576 CC76 
DC76 1!276 !676 3517 387 7 D477 0877 E777 
ED77 P077 F777 1278 1678 16 78 1678 1678 
A2 73 A773 C373 C373 C373 C313 C373 C373 
7374 75 76 77 78 7 900 0300 004A 0000 0000 

Table 1. 

SURPLUS TRS-80* 
EXPANSION INTERFACES 

WITH 32K RAM 

4C53 CD 904C CALL SUBROUTINE TO CHANG! VAL4 

4C56 ll C64A LD Dll,NN 
4C59 01 2BOO LD BC,NN 
4C5C ]A A44B LD A, (NN) VALUE 5 
4CSF CD 904 C CALL SUBROUTINE TO CHANGE VALS 

4C62 ll 2048 LD DE,NN 
4C65 01 36 00 LD BC,NN 
4C68 lA A448 LD A, ( NN ) VALUE 6 
4C68 CD 90 4C CALL SUBROUTINE TO CHANGE VAL6 

4C6! 11 9048 LD D!,NN 
4C7l 01 0400 LD BC,NN 
4C74 lA A648 LD A, (NN) VALUE 7 
4C17 CD 904C CALL SUBROUTINE TO CHANGE VAL7 
----!MD OF LOOP CH!C~----
4C7A lA A848 LD A,TESTLOCATION 
4C7D D6 01 SUBTRACT l 
4C7P 32 A848 LD TBSTLOCATION,A 
4C82 B7 OR A (TEST FOR ZERO) 
4CI3 00 NOP 
4C84 20 0 3 JUIG' RELATIVE IF NOT ZERO 
4C86 CJ A043 RETURN TO TBUG AT END 
4CI9 CD A94C CALL CHANG! TABLE AND VALUES SUB 
4CIC C) 264C RE-LOOP IF NOT OONE 
4CIF 00 NOP 

----CRAHGE ADDRESS VALUES IN TABLE----
4C90 P5 PUSH AF 
4C9l rl POP AF 
4C9 2 08 D!C 8C (COUNTER) 
4C93 ED53 984C LD (NN),DE SET UP HL ADDRESS 
4C97 2A XXXX LD HL,(NN) (WILL CHANGE EACH PASS) 
4C9A 7 7 LD (HL) , A STORE NEW HI BYTE 
4C98 13 INCR!MZNT DE 
4C9C ll INCR!MZNT DE 
4C9D FS PUSH AF 
4C9E 00 NOP 
----CHEC~ IF END----
4C9F 78 LD A,8 
4CA0 87 OR A (TEST I F ZERO) 
4CAl 20 EE JR NZ TO 4C9l 
4CA3 79 LD A, C 
4CA4 B7 OR A 
4CA5 20 EA JR NZ TO 4C9l 
4CA7 rl POP AF 
4CAI C9 RETURN 

----CHANG! TABLE PROGRAM----
4CA9 01 C700 
4CAC 21 Ol4A 
4CAP 08 
4CBO )E 40 
4CB2 86 
4CB3 11 
4C84 2) 
4C85 23 
----cHECK FOR END----
4C86 18 
4CB7 117 
4CBI 20 F5 
4CBA 79 
4CBB 87 
4CBC 20 Pl 
----CHANGE VALUE t----
4CBI! 01 0007 
4CC1 2l A04B 
4CC4 3! 40 
4CC6 86 
4CC7 77 
4CC8 23 
4CC9 10 F9 
4CCB C9 

LD BC t VALUES 
LD HL START OP TABLE (HI BYTES) 
DECR!MZNT COUNTER 
LD A,40 
NOV! HI BYTE UP l6K 
STORE UPDATED HI BYTE 
INC HL 
INC HL 

LD A, 8 
OR A 
JR NZ TO 4CAP 
LD A, C 
OR A 
J R NZ TO 4CAP 

LD 8 C,NN 
LD HL,NN 
LD A,40 
ADD A, (HL) NOV! UP 1611: 
LD (HL),A STORE UPDATF.D VALUE 
INC HL 
DJNZ TO 4CC4 
RETURN TO 3 LOOP SECTION 

Program Listing 1. 

r-----------------~ r-------------------. 
Ow 10 <lwlln in Proclut< SlnoctuR 

American Busi~~a~ Compu~en is orrmna 

A ftw rcmainina Upansioll lnterfKa 

(All w / )21( RAM) II closeoul prices. 

~ 
$435 

Amorican Business Compulen ......,.,_ 

tllpUiion lnoerr .... 10 be 8ralld N..,. 

still in oriainal bo•a wilh orilinal d0<11· 

AMERICAN BUSINESS COMPUTERS ..-396 

'TM TANDY CORP. 

208 • 80 Alicrocomputing, OctotHir 1980 

reply card 
on page 227 



-Put IRV _ 
on your /, , lM.t\l 
programming 
staff! 

- ..... ., __ ....... 
""""'"*-~..._~ 

_.___nu• 
More powerful th•n • speed 
typlstl Able to l .. p ten 
subroutines •t • single bound! 

ORDER YOURS TOOA Y1 

Now AY818b1e From: 

BITZNBYTES CompuW CenW 

56-B flte.-nt Street 
Concord, NH 0330'1 

roWi£-- - --- - -- ---, 
I AOO-ESS 

I CITY ----------

: STAT[ ZIP'COO£ 

I EIOCLOS! tHE to 011 HOllEY o~ou ro~ SZ' . 's 1 L -- ~,~·::.·~S~P~ '::'~ ~L- - _J 

LEARN TRS-80® 
ASSEMBLY LANGUAGE 

DISK 1/0 
Your dttk system and you can really step out w•th 
M~a Educattonal Module . .. IMOIIK-1. a 
"ahort course" revealing the detatls ol DISK 1/0 
PROGRAMMING ustng auembly language 

Ustng the same lormat as our e•tremely popular 

~:~~=~~y=~~=~~~~g;n: - o· course •ncludes 

• Two ~lnute lessons on audto eaue«e 

• A dn- program to make your TRS-80'1 vtdeo 
mon•tor serve as a blackboard tor the tnstructor 

• A display progrAm for each IHson to provtde 
tllustrahon and reenforcement for what you are 
heanng 

• A booklet ol comr,rehens•ve. fully-commented 

~;~~~a~~~~~il~ ~~~a:~1tr~":~~·~;~, :~g· 
• A diskette w tth mach•ne· readabHt source codes 

~oM~G~~~m~~~~~~ .. t~n both Radto Shack 

• Aouttnes to convert lrom one -mbler format 
to the other. 

Thts courae was developed and recorded Dy 
Josapll E Wtllts, for the student w tth e•pertence 

~~~=-t~ya~~~er..::e~~~~r':nt.~.~:,:: ~~~~: 
ware reqwed ts a Model I Level II, t6 K RAM one 
dtsk dnve system 

REMDISK-1 only $29.95 
Deater •nqu.r.es invited 

~ 571 E. 115 81. 
~ REMsoFT. INC .• 

• EucNd, Ohio 44111 
(211) 531-1331 

.... 70 

~:~~~~ns:! ':os~:~~~!::.~andhnQ 
TRs-eoe 1s a treoemart.. ot the Tandy Cofp 

--- ---\ I HOME VISITOR 
SOUTHERN CAL MICHIGAN 

17 !~34 14• 
QUAR TER 

BA LL ON SOUTH ERN CAL 3!1 Tin£ 
lo DOWN 1.0 YARD S TO GO U\~ 3 

Of f ENSE PASSES DEEPn))EfE NS E 
IS A 3-4 PL AY GAINS loll YARDS 

* * fiRST DOWN SOUTHERN CAL 
EfENSEf' 

FOOTBALL/ SO 
l'ld) 1 uJit•)(·c.• footll.JIJ \\' llh )tJUI 'Hnl f>U i l ' l . 

Mdtc h )'OUr uHc.·n.)l\ l' dm.i t.ldnhl\l' pld ) ( otlllnJ< 
abohltt'> wuh FOOTBALL llO. 
• II OHt'l hl\1' p l<t \\ IU ( hoo'o4' rrn lll 
• ·, Udt 'lht\ t ' ... u.ll e g u •, 111 11\t' 

• (.raphu, 'o4tll l ' ho.tl d 

• ~dU.:tll\C.' u l c.·tu h pht ) 
• Pld' n"'uhcumputallo thdll' IM.,.."liuHdcum· 

lun~HIU11 u ( o Ht' lhl\ t ' .UK J d~:h·tt~l \t' ~lld lt1(1t"' 

BASEBALL/ SO 
\\'twn th t· "'-'•_ho lt ch .ut~t'\ )\\Ill h tu b. t"'- h.:dl. 
Ch.t llt'IIKt ' \Out 1 umpuh' l tu ·• t o rnph:tt· ~.mu:. 
lUdiC filii)( )OUI Jjll t hlnJt .uul hi Hill)( ,ll,tH')( I l '' 

wuh BA~t.IIALI . 80 
• ( tl d!JhiC ~ "'Ott.'bu.tl d Upc.l.ttt•J l ' oU h pitt h 
• :'\:.111 .111 \t ' ur l h t · Jl•!iolllh ol 1' ,1( h pill h 
e Ill lhl' lol'ltl '"" •.• II Ill<· !Jilt Itt·, 
• ,\1 !Itt' pl.._t ll• \UU ~· t h . t i iiU J.( ,tl ,ll l'~ \ 

Hi!\ Lr.·H·I I I 
BOT! I !(aotw~ o n 
tllll ' t. l p<' 

v=t'\ CREATIVE DE\'EWPME~TS 
~ 1'.0 . IIOX ~ 10 ·,; ..-••7 ~ l ,· ulplu,, I:-.; .'S/!1 1 1 

l·'huut· !101 .'S il:l· I~J 

Look, "The Boss"* Has Moved! 
... 
' • .·.· 

·.·.· 
':: 
.·: · ... 
.~:· 
· ~: 

.~:: 

BOSS 2.1- by V.B. Hester. The S.,sic Operator Single Stepper. (send 
for overview) 2.1 version has v11riable speed stepping and now also 
works with NEWDOS-80 and VTOS 3.0 .... .. .... . Cassette .529.95 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... Disk S34.95 

MONSTER'S LAIR- The game loosely based on a well·known fantasy 
role playing game called Dungeons & Dragons. The object of the g11me 
is to kill all monsters encountered and gain their treasures. Each game 
is new ... .. .... . .. ... Cassette s 14.95 ......... .. ... Disk Sl9.95 

80TRACK TRS-DOS 2.3 - For MPIBO Tr~~ek Drives. only for those 
pmgrams that require TRS·DOS (l ike from Radio Shack or Microsoft) 

. .. . .. . .... . .... ... . . .. . . . . .. . . . . . ..... . . .. . $39.95 

l"ffFORMAT - Permits formating any amount of tracks that you select 
. . . . . . . . ........ . ..... . ..... . .......................... S9.95 

l"ffPURQE- Permits purging your disketts of unwanted programs and 
much. much more . . . .... . .. ... . .. . . .. ...... .. .. .. . ... . S29.95 

CAPTURE/SYI'IlON - This dual package of programs are worth the 
price. Good for young children and old alike . ...... Cassette S12.95 
. .. . . .... .. . .......... . . . ..... .. ........ . ...... . . Disk S16.95 

SPACE COLOI'fY - by Kim Watt A type of Space Invaders Game. with 
sound. Written In 2 ways - I ) for standard TRSBO. with sound. 2) for 
programma HI· Res. board .. . S9.95 each or S 14.95 for both on Cassette 
.......... . . . . .. ....... . . S 14.95 each or 519.95 for both on Disk 

NEW ADV Al"tCED PERSOI"tAL ANAI'tCE- by Lance Micklus. With 
large book of documentation . ... . . ........ . .. .. . ... . Disk $34.95 

• .• and he brings you 

some new Software 

for your TRS-80* 

Mlaommputer MOD L 

S.S.M. is looking for quality programs to list and sell under its 
label. Turn your hobby into an income. Call or M ite for details. 
(for ATARI or TR5-Microcomputer). 

Order 3 or More Programs at Once and Receive 1 0% 
Discount - (Mail Order Only) 

eGPT~..--nN .. 
lNCO I'I PO I'I A T. O 

6250 Mlcldlebelt • Garden City, Ml 48135 
1-313·425·4020 

C.O.D. · Certifoed Check or M.O. only · add $1.50 lor C.O.D. 
Please add S2.50 or 2\ of sale (whichever is higher) lor shipping (. 

... 
handling. 

_ .• ----Visit Our New Store ----

* " The Boss" is Vidor Andrews 
' TRsa<l >s a product ol R;odto Shack dMSIOn of Tandy CorporatJOO. 
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UTILITY 

A slight advance for cassette users. 

Take Me Beyond Your Leader 
Robert McTernan 
42 Aspinwall Road 
Red Hook, NY 12571 

After trying various brands of 
short leaderless cassette 

tapes on my TRS-80 with various 
degrees of success, I thought I 
would try some of my Maxell UD 
cassettes, since I have had 
nothing but perfect results us
ing that tape for audio applica
t ions. 

Voila! Again, perfect results. 
My tape problems disappeared. 

Only one problem. Many 
times, I found myself forgetting 

to advance the tape manually to 
the oxide before CSAVEing my 
programs. Since bits adhere to 
tape leaders like water to a 
duck's back, computer time 
went down the drain. However, I 
like the Idea of using a tape 
with nonabrasive head cleaning 
leaders. 

You may also have experi
enced my occasional problem of 
forgetting, In haste, the little ? 
after a CLOAD used to verify a 
program tape. Or how about an 
unnoticed keybounce when key
ing your program label? Ever ex
perience any or all of the above? 

Two-llnet' Preventive 

Listing 1 is a multi-statement 
two-liner that prevents all of the 
above and produces two verif ied 
copies of your program. 

Place the routine at the end of 
your program. When you are 
ready t o CSAVE it, type 
GOT01000 and off you go. 
Follow the prompts and you 
can't go wrong. 

Of course, the routine has to 
be modified to accommodate 
your CSAVE labels or you may 
have to use a higher l ine num
ber. Just be sure that the GOTO 
address in the PAl NT statement, 

1000 CLS: IHPUT "READY TAPE & EHTER" ;X: ZS•STRIHGS( 10,"0" l: PRIHTt - 1,ZS:PRI NT"SAV I HG 
COPY 1 " : CSAVE "A" : PRIHT"SAVIHG COPY z• : CSAVE"B" : IHPUT"REWI HD , · PLAY" & ENTER " ;X: 

PRIHT " VER l~IHG COPY 1. AT " READY", ~T01010" :CLOADPRIHT 

1010 PRIHT" VERlFY l HG COPY Z" : CLOADPRIHT 

For ,.,. TRS·Bo:· . . 

EXPAND-0-BOARD 
$29~ 

Listing 1. 

TEACH YOUR 
CHILDREN 

" . . ... AT 'AEADY',GOT01010", 
is appropriate for the line num
bers you use to contain the 
routine. 

The routine advances the 
leader to about two inches short 
of reaching the lape oxide. At 
this point, the CSAVE operat ion 
starts and two copies of your 

program are written. A prompt 
then advises you to rewind the 
tape, place the recorder in play 
and ENTER. The first copy is 
then verified. Since a CLOAD 
always re t urns to BASIC 
(READY), type GOT01010 to ver
ify the second copy of your pro
gram. 

When your program is com
pleted, delete this routine from 
memory before your final 
CSAVE. 

The concept of the above rou
tine can also be applied to data 
tapes to snip off your tape 
leaders. • 

,. A6 your oyllem growo. lhe""d lor aclclitionol 
• 110 porto beco-. olwiouo. Solwthe prg with t he....., lhrM pori e •l-.r hom 5 C P, 

The EXPAN0-0-BOARO ....., be connect ed 
to the keyboerd unit o.- E .I. A bua cable ia 
r--ed - mey ... ........, -e·••ly lor sn.IIS. 

$5.95 Each-Two For $11.00 
ALPHA-Alphabet recognition for 

pre-schoolers 
SIGMA- Addition problems for 

Grades 1-3 
SIGMA-EX- Addition problems for 

the younger or slower 
learner 

SPE_L-Spelling practice for 
Grades 2-4 

80 Microcomputing does not keep 
subscription records on the premises, 
therefore call ing us only adds t ime 
and doesn't solve the problem. 

TO ORD£R CAL L : 

(313) 264-5704 
OR SEND YOUR ORDER TO : 

Sterling Computer Products 
36811 Lodge Drive 

; Sterling Heights. MI. 48077 . 
~ Adll$1.~ .... ~---- _ ... .-... 

Ordws -- ...... by -·k. _,- .... coo. 
VISA & MASUR CIWICt ACCEPTED 

DEALER INQUIRIES INVITED I 

210 • 80 Microcomputlng, October 1980 

t\ m mpvtn ;, for morr titan bcainra or '-"mn. 

Leveiii-Minimum 16K 
Mercer Sysce~~n Inc:. 

17 Scooter lAM ,... ,a. 
Hlc:knllle, N.Y. 11101 

Please send a description of the prob
lem and your most recent address 
label to: 

ao Mlcrocomputlng 
Subscription Dept 
PO Box 981 
Farmlnoct-le, NY 11737 
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GAME 

Perils in interplanetary space. 

Asteroid Adventure 

Greg Perry 
6104 E. 48th St. 
Tulsa, OK 74135 

Don Taylor 
2855 S. 96th E. Pl. 
Tulsa, OK 74129 

Despite widely held beliefs, it is possi· 
ble to write enjoyable programs for 

the TAS.80 Level II with only 4K of memcr 
ry. Take Asteroid Adventure for example. 

The object of this space game Is to 
guide your ship through the asteroids of 
space, land on the moon safely and have 
fuel to spare. 

At the beginning of the program, you 

Program Listing. 

10 CLS 
28 GDSUB 620 
30 PRINT "INSTRUCTIONS7":PS• "" 
40 PS• INK EYS: IF PS• "" GOT0•8 
58 IF PSE"N" GOTo 120 
60 IF PS<> "Y" GOTO 40 

will be asked to enter your experience 
level from one to ten. One Is for advanced 
players, and ten is for beginners. The first 
time you play you might enter a five. 

The screen clears and a field of aster
oids (*'s) Is printed. On the rlght·hand side 
of the screen a half·moon appears and In 
the lower right corner a fuel reading, bas· 
ed on your experlenc~ level, is printed. 

Your space ship is the greater-than sign 
in the upper left corner. Use the four arrow 
keys to guide your ship. Holding a key 
down causes continuous movement. 

The game commences when the first dl· 
rection key Is pressed. At this time, your 
fuel consumption begins. 

Hopefully, you can maneuver your ship 
to the moon and land safely. On the way, if 
you hit an asteroid, you will blow-up. Also, 
keep an eye on your fuel reading; you 
wouldn't want to be caught In space with 
no gas! 

About the Program 

The asteroid field Is printed using the 

random-number generator so the field Is 
different every play. Your ship is moved by 
using PEEK statements starting at line 
190. 

Hitting an asteroid or landing on the 
moon Is detected by a PEEK that scans 
the next screen location In the direction of 
the current movement. 

The speed of the game, as well as the 
amount of fuel you have are determined 
by the number that was entered as your 
experience level. • 

Progrem lllocka 

LINES: EXPLANATION: 
30- 115 lnstruclions 

190- 220 lnpul d ireclions for movement 
240-270 Landed. blow-up or move 
370-•10 Draw random asteroid flelcJ 
420-520 Draw moon 
530-540 BIOW·UP 
600-610 Ran out o f fuel 
620-680 Beginning and experience inpu1 

188 REM * INPUT MOVE 
190 IF PEEK ( 14488 ) •8 THEN AD•-64:N•1 
281 IF PEEK(14488 ) •16THENAD•64:N•1 
218 I F PEEK(l4488)•64 THEN AD•1:N•1 
221 IF PEEK(14488)•32 THEN AD•- 1 :FG•1:N•1 
238 IFN•8 AND AD•8 THEN 198 
248 IFP+AD<O OR P+AD >1823THENAD• O 

70 PRINT " YOU ARE THE CAPTAIN OF A STAR SHIP . YOU HAVE 
TO • 

258 IF PEEK(15368+AD+P ) •42 THEN GOTO 530:REM BLOW- UP 
268 IF FG• 1 THEN IF PEEK (15368+AD+P)>•129 THEN AD•8:GOT 

81 PRINT " SAFELY GUIDE YOUR CREW THROUGH THE ASTEROIDS 
TO " 

91 PRINT • THE 11000' S SURFACE BEPOR.E THE FUEL RUNS OUT . 
USE THE" 

111 PRINT • ARROW KEYS TO GUIDE YOUR SHIP. HOLDING THE 
KEYS • 

118 PRINT • DOWN WILL CAUSE CONTINUOUS MOVEMENT. PRESS 
ENTER TO" 

111 PRINT • !."TART ." 
115 AS•INKEYS:IF AS• "" THEN GOTO 115 ELSE GOTO 120 
120 P•8:T• (E-1 ) *18 + 90:N•8 
138 CLS 
140 GOSUB 3 90 
158 GOSUB 430 
168 PRINT @P ," >" ; 
170 PRINT@968,"FUEL:" ; T; 
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0 280 
278 IF PEEK (15368 +AD+P) >• 129 THEN GOTO 558 :REM MOON 
280 PRINT@P,".";: Q•Q+l 
298 PRINT@P+AD," >"; 
318 P• P+AD 
318 T•T-1: IFT<•8THENGOT0608ELSEPRI NT@965, T; 
328 AD•8 
331 FG•8 
341 REM* SPEED FACTOR 
358 FOR X•l TO E*18:NEXTX 
368 GOTO 198 
378 REM* SET STAR FIELD 
388 RANDOM 
398 CR•8: 
488 R•RND(18 ) +2:CR•CR+R:IF CR>1022 THEN RETURN 
418 PRINT@ CR, "* "; :GOTO 488 Program cont111uas 



STUDENTS - TEACHERS 
SVGINEERS - STATISTICIANS 

USE YOUR TRS-80 TO 

LEARN OR TEACH CALCULUS, 
ANALYTIC GEOM. & 

STAnSTICS 
WITH TWO VERSA TILE PROGRAMS 

DEVELOPED B Y DR. S.W. TURNER 

CURVP£.0T R~ly ploCJ ,_ly ony 

t»fi,.;J function in M~Y ex .JI qU«JrantL Simply type (n cJ.imi 

!unction uling st MKI¥d ~ IOtnvt. Uwr- CDntrols ,..,.,_ of 

A M'KJ )" ~t/y MJd prop'Wn f.t.I:J bot/t Uft, fl'rogntn 

option.lty ditpMYf vMift of M & y. {)rnJgn«J ro V6JPh1CIIIIy 

•-'"Mnlne limir.. mtwf'U'PIJ, dncontfnuftJft, MKJ mfl«:tion poJnn . 

E·~IIMt 101 insttvCt fOn • • • • • .••••. •••• •••• 116.,95 

CURVFIT 
nomi.Js up to 14th~ throug/1 • ,.,.,_no. of cJ..~ poinh 

( 160 pD. '"' 16k m.ch.J using method oiiHst SQUM"ft. D•t• 
poina nvy be input ;, .,.,. ord«. Progrwn compurn COI'Te

l•tion ~ff;c;.ntJ lor Ndl ~ of lit Mtd IM:14J~tn •II 

corr-.l•tion ca.fficiena lex NJY •l«tion o f bftt fit~ Abo intw

/)t()4tft ro pndicr MY ...-Mvft of X & Y biMd on PMI~ dn• 

pomrs. E•r corr«tfMtof.-,myHtors . . .. $ 16.95 

Boml'rov•m• F<N Only . . • . . . • . . . . •.. • . •• •.... $19.95 

Prt)fJ'¥UI Shif)l)«< On CMutte 
System R~~qu~ttmlttntt · 161(, LVII, MOD 1 

M•.t Ordot Ot Pnono 19041 897-374 I 

FL rtn~nts MJd 4~ sMn tu 
FrH Shlprt.,ll 

..... ,1 
t]t:f un:u,.naw 

-o• . .a.-•1 »111 

Tum your Micro Into an 
etectrornc and searlty 

controller with our new ... 
TRS-80 INTERFACE 

To order: 
Mncl$51 .15 

piUS s l.S 0 fOr 
sl'lt~ancl 

· hanCIIIftt ··-· "·"-'' ecldl'lo laa) 

TIII· IO SOft· 
•-clpedfy 
T ... W-1 

S1D Wlttl 
~Of 

lllcnl CAl--· 
to Dey Werranty 

AaHmbled a Tnllcl; 

ctMPUTII C.TIIU.ll - M .. Tl C.TIOl 
... •••-'"'**ICiurrilr-~ .. •- 1111 n••.u 111111111·10 r-_.,-ln. nw•te• 
c:eiiiiA .. A.I·IO-· --~WCMC8ohl ,_ ....... ~-.. , .. -................ ___ ,._ .. 

ctMPUTll ctiTIIUfl -IECUIIITY .... ___ .. __ fly..,__, .... _ ..... _ 
_,,_ ....... ral.-.-wlllteyeowtiiiYKMI•.A• 
• -,.rlii _ _... ... ,-..... - .WII-Iw-• ..., •• .....,,__.,.,ceo_.,....lntfllo._.. 

EAIY TO Ull- II Willi I TIIUI 
TllaiCIIIIrtl ll tiii·IO-. Ulilllltll "'""''* 011111-
........ ~. llriCIIIIIf1ICIIIAC-IIIw. .. _•lli-'tll 
""dlat ... llllicliM.. """IIiriCIIyioiiTIS. ...... IIliYtl~w 
Oiok1 .. 1tt111Kl w soy I 1111 ..... oof IIIII .... TTL ,.rt 

•AIUAl.CllltllllllliOfTWAM LIITIIU 
T11114l .. icCio I ,.-.. -lllllollow ... : 

l ... --...... *""· 
~~---· l'riYiRI ... -111 .. - . 
Ulilira ral ll• cllclc llr _., 

/1. ~·---ioclooNIII*Is•rce lillltot 

I~ IIITERFACE TECHIIOlO&Y "'m 
/ P.O.Box 585, Dfl Plaines. 1160017 
·- Phonel5121297·2265 

RLL IN THE BLANKBII 

~ fld oltho~ cumb•no""' INPU I st•-.s •nd t.rlm CM 
bl4rtlu .. r•blf!l 01 lc;wmJ dt~wn on r.~ setft'f'l of your 1 RS-60 
MocJt./1. A llow'S rou ro ~nter d~t~ more quiC kly wnh I~«~-

ron. 
C.illy ~~ to •nr l~ II BASIC P'Offlotn. 1M PKU, 

mcloxk< • ~mcllo~ l• nau.JIIf! ptOflr•m /01 cursor control •nd • 
''s.hrmnc f• st ptOCedure #01 re•dmt chr• #rom rM rv sueen. 

T~ lour ·•noWkeysarve f•nLJ.Jiic Nlfll'tfl po~-M•kes ~ 

fftlf'll <Uu lun. You·u wondl!f how you~ drd w'rhour ''·' 
M•c/'IIM l.tn8U4f' Cock IS rek>uU~ fOO U~ If w;rh •ny Sllf' 

memory .1nd'0t Of~ nvchme l•ftlu~ PIOfl'.lm w1rhovt 
moddic.ltl()() 

Pick.- J - Complete wrttt~ docu~t.lt fOn. .nsrrvct10n.s. 
~••mp~ .1nd PfOft.lm lt~llfll). I f9 95 

PK.k• 1 - Pkg. I plus proer•ms on Level II ussetff! S•\le 
•bovr 90 m1nut~ of f't'P'"«· 114.95 

Pock~ J-~ •• pod:.- 2 but wnh diskottt J16 95 

VISA •ndMASTERCH~RCE occeptod. Pl>oMororrs ...,lcomo. 
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1000 North Bitner R~ 
New Pillestine, IN 46163 317-161-6319 

NOW AVAILABLE 
FROM THE AUTHOR OF RADEX-10* 

ALL THE MODULES YOU HAVE BEEN WAmNG FOR AND MORE 
"THE UNIVERSAL DATABASE MANAGER (UDBM)" 

CUSTOM APPUCAnON SOFTWARE announces the first complete database management system for the TRS-eo· Radio Shack 
computer. The UDBM is complete with operators manual and is sold only under license agreement with the author, Ronald L. 
Lucia. The add on modules are available only to those persons who have a authorized (not bootleg) copy of RADEX-10, or the 
UDBM and NEWDOS by APPARAT. 

THE UNIVERSAL DATABASE MANAGER 

MENU 
1. CREATE A DATABASE 
2. MAINTAIN A DATABASE 
3. CREATE A REPORT 
4. RUN A REPORT 
5. PRINT FILE PARAMETERS (1-5) 
6. CREATE OR RUN SORT REPORTS 
7. SORT DATABASE 
8. RESTRUCTURE DATABASE 
9. INDEX KEYS (aoon nallable) 

10. INVOKE AUTO COPY 
11. END PROGRAM 

MODELl 

SitUS 
sn.es 
sn.es 
sn.H 
sn.es 

MODEL II 

S14i.H 
S14i.H 

aoon/enlleble 
aoon/avallable 
aoon/nallable 

1- 5. The UNIVERSAL DATABASE MANAGER (UDIIM) and Hs lour add on modules are compatible w~h any file CfNCed with AADEX-10. 
I . The SORT REPORT MOOUU givn you Che abiily 10 creace reports which soothe reco<ds o1 any AADEX·10 or UD8MIIIelly any KEY and any SUB KEY •nd prinl 
them on lhe repon. 
7. The SORT DATABASE MOOUU I)IYM you Che .otlty co sor1 the records ot any RADEX·10 or UDBM file •nd wrne those reco<ds onto • ,_file or~ those 
records 10 •n exilling file with the ume fileslrUC1ure as the source file. (Both the SORT REPORT •nd SORT DATABASE modules uu the 481< INFINITE BASIC INCI>.ne 
lanl)ual)e 10~ ot RACET COWUT!S.) 
I . The RESTRUCTURE DATABASE MOOUl.E gives you Che abilly co reed lhe recoras ol any AADEX-10 or UD8Irl lle and then wrHe Chose reco<ds onco anoctler file 
wi1h a di"etenc file SlrUC1U<e. lhus allowing you to ADO, DElETE, or CHANGE 'lll08 o1 a ~tabaM l ie without having to re-key- in the d8ta. 

C.A.S. 
P.O. BOX 1119 

PLACENTIA, CA 92670 
(714)~74n 

.... 435 

HARNESSED TECHNOLOGIES 
20 HAARLEM AVENUE 

WHITE PLAINS, NY 10603 
(91') MQ.2001 

TANSTAAFL CUSTOM SOFTWARE 
7136 BELITA AVE. 

ROHNERT PARK, CA Mtml 
(707) 864-1149 

"TAS·80 IS a trademark ol lhe Tanoy Cotpo<alion "AADEX·IO is • lt.,.,..rk ollhe lncer""t~l Jewelry Guild Inc. Celto<nie reliclenls add 8% ules lb. 
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THE MICRO CLINIC 

SYSTEM DIAGNOSTICS FOR THE MODEL I TAs.&o• 
THE FLOppY DOCTOR 2.2 
• Complete wfl te/re•d test•ng tor all 35 or .&0 Hac ._ 

duves 
• Tests aH controller func llons and status b• ts 

•nclud•no euo• repert~no 
• Tests d1111e motor speed and allo ws adtustment 

wh•le runn•no 
• Complete error tooo•no and summary tor 1 to .t. 

d r• ves 

MEMORY DIAGNOSTIC 2.1 
• WrlleiRead s~cuon rests e11ch address 260 t•mes per 

complete pass 
• Cnecks lor co ttec t retresn operation and true 

address un•queness 
• ' M1 WOtm· testeaecutes m.ch•ne code hom each 

address. ve11ftes eaecuuon 
• Complete " " 0' anatys•s •s per iOfmed when euors 

occur 

Both dleenMtlc• •re Mitten In z:eo machine c:ocM •nd c:an be run corlll-81y to "'"Y 
~ 8yae- ,.eleb611ty. COfftPiete lnetrvctkln manuel lncludM hlntll to troubl• 
•hooting. Supplied on dtMettelor • minimum tiK 81ngle dlell •y•e-. A mu•t lor 811 

-'ou8 dlell u-a. lncludlftg dlall retallera 8nd HrYice center8. · Tl.l TANOY CORP 

~214 1 ~ 1 PRICE 11t.t5 CA residents add 6 % Sales Tax. Add $1 .00 P/H. -

THE MICRO CLINIC • 17375 Brookhurst • Suite 114 • Fountain Valley , CA 92708 

U 1 I L I 1 Y S 0 F T W A R E 
FOR TRS-80 USERS 

~RIGOLD ASSOCIATES 
P, 0. BOX 20822 

HOUSTON, TEXAS 77025 

HOW AVA ILABLE FOR THE TRS- 80 IIASIC SEARCH AND REPLACE 

CHANCE., •••. Cha ne• • L\SlC ttne n~u ! roe one nwtber t o a nother, and r._o rdara &ASIC 
text accordin&ly . 

OOPLICATE . • . Ouplh~ate• a IASIC lin~ at anoth•r locat i o n wit hou t rec.yp t na. 
S tAJtCH •••• . . Se-a rc hes th.e res tdttnt &ASIC prosraa t o r every oc.curr.nce of a spectfhd 

ASCII ch.a rac.te r a trtna fro. 0 t o 240 c.b.ara.cteu toea , aDd s.c:reenprtnu •ach 
llne conta t nln& t hose c.Nrac t«-ra. 

Jlf.P1...ACI: ••••• Searc he.• ttt.- entire IASIC p r oa:raa a s • bo"e• th.n r~hcu the 1pec tft~ 
ASCII atdn& with .tnotber a tr 1n8 o f your chotc e vhic h c a.n be !roe 0 t o 240 
c h.a rac tera lon1 . Replac e a ll PRlST' a v lth LPitlN'T'a, r~va blank spac u , 
et c. . Chanae • take plac e on the • c. rH-n a nd In th~B pr oaraa vt.lle you va u ::h. 

ll'f ADDITION the c.~nd "LIST .. l• IIOdifted t o allow varhbla apeed fo rva rd and ba clutard 
sc r oll t na. 

NEWCHO 11 • 1200 byt• .. chin• tan&u.IJe pro1 r ... Avail able on ca•••tt• tape fo r LEVE L II, l &K 
TRS- 80 ... chlnu a t $14.95 p h il $1.SO po•tage and handlln& (foreign o rd e r. $) . 00 PiH) . Teau rut
denl ll p lntu" add 90~ t•x. Sony , no cr~ ll c ard a . 

Tour TRS-ecfand Lin• Print•r XV or C•ntronicJ 737 
an eaally produu d~tation with thia typ•••t look. All you need I• 
PROP. Xotice how the letter• lnot juat the word•l on each line have been 
evenly spac:.c:t, rnulting in a profea•lonal, rather than • computerized appearanc.. 

If you have b .. n looking for an XBK-like EDXTOR and 
WORD PROCESSXNO tnt formatter, then you have be.! looiUng for 
SUBED:IT and SUBBCR:IPT .. , both baaed on CMS. 

AU aoftware Ia diatributed on dialcatte few 321: and 481: TJaHIO Model I ' a, 
Documentation and NmPl• pniQfama are Included. At J.eut one dlall drive Ia Meded. 

PROP tl9.95 
SUBEDIT + SUBSCRIPT tl9,,5 JJt' 

SPECX.A.LS Both Package• t34,J5 

IPrlcn Include ahippingl 

200ns 16K DYNAMIC RAMS $5600 

• Memory Expansion for TRS-80* Model l or II . EXIDY. HEATH-89. 
APPLE or New PET 

• No special tools requtred 
• These are premium quality High Speed (up to 4MHz) RAMS 
• An optional 1 year UNCONDITIONAL RAM Replacement Warranty is 

available for an additional $1400 

To Ordpr SPnd ChPc k or Morwy OrclPr to 

NBCC • 5717 Wooden Hawk • Burke. Virgima 22015 
TRS flO ' OwnNs add SJ 00 fo r two dop <;hunts 
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'II. STAT-BALL 'II. 

Baaeball Simulation 

~ SlAl · BALL "M. •s not 1n arcade ~ oame. bu1 1 
~etlens4~ 3 ~fl S\li1 .tiC.. blseblll SlmUlaiiOn 
~ IMI uses real .. ,e p.tchef .00 berter 1\.lhshcs to 
s"""-''ate g.ame play 

Outtng lhe oatne 12 periOfm.nce C118QOrtft are 
CQn"C)Uied Mld ()1011.,.0 Jot betters . 10 tof ptcners l'heM 
stats renec1 the ~~ s ~ oerlofm.nee ana Wll lotlow 
ClOSely a gqyer s actual aOIIIty S~ts may be 'lteWeO on a 
per g~me DHlJ 01 a.eoc tot many gamM 

Agor\lle wnen your DH1 gower n.uer oroos a routine 
fty t~ the uu• of v.c10ry when M Nfs 1 oeep lty owr the 
waM AJI ac-tiOn • ONc:rcea 11 tt r'\aC)C)enl to 100 len$101'1 anc 
e cCJtement 10 !NI engross.-.g g..me 

YOU RE THE MANAGER• S.lool your own "'*'!>. 
make alt ryoes ot tuOitit\WOnl eaJI your own strategy anc 
t.ve W'ltn 1111 P\ly mooern oCd tuTter, or m~.-:eo teams 

Thl• package conalata of 3 programa: 
(!) GAME 
(2) RECORDS (5oft5 14> 10 150 ployors 

1n10 1 4 calegOI'teS blsed 
on , ......... pertormat'ICe 

(3) WORKUP/EDIT 1Eillbl1011. edll. or"'" 
ptayers t 

f-ealures lnC:IuCJe 
• SOttta1e Of neaG to r-.eacJ comoele&IOn 
• Bauers ablltty ral.ngs .nc~ ouneng 

rwwung, ano I HOfl 
• PUChel lrt1ng IK'Of 
• 3 on~ anc oerton~Ne strategy 

""'""" • F lA 2'5 mM1 tOill ll 
• Pnnter QOI'IOn (32 c.nfl"' Of I'T'IOfe} 
• l OOQulity UIPO 
• Detat'-0 II"'$$IUCUOAS 
• ~RE£ 79 Puatn ano Ordes tof H IIM ,..,.y 

f-or 1>'011"10' at e1ass oeltvftry ~ 
~ 00 check or money OfO&t 10 

J L S SOfTWARE ~ 315 
p 0 Bo• 10385 

cn.c"'II. IM..,..ti0610 

IW8 pay shiOJp<ng and Mndltog) 

'flaoem.rk TANDY CORP 

ita, .SOFTWARE 

SE Search Entry 
Sf IS I Supel·fUI. IIM'II pu<poa IIIOfiiiiUOn ret""ll 

progr.., IOf tilt TRS-110 ' The - ol Sf 111 llllitllu. 
h till bo a lie IYI11111. a lllltclling •.a. 10 .._tory 
control. Of a.,...... earner . .....,_ 1111 -c~w~t ol 
llrgl .,_t, ot 1111111 ~. Sf tar1 bo yaur 11' ...... 

Wntt10 oo 180 "'-'- ....... Sf ~n 11111 ol 
thouunds ol cllaracl•• 11 a'"" -.dl. Sorn,le tomllllllil 
IIIII. chinga, ll rii!IO'ft dtlt llllnn. To - ell IOf .,,,.., 
up to 64 cllaract•• till bo combined nlargetsiOf ...,...,. 
ret,..ll. If occupon......, 4K; tilt rnt 11 stor~gt and 
t111 bo 11..cl on t• or tltlk. 

Tiltlttpt ..,_loo t61C IMI N. S£2.0. 11 124.95. 
,... tilt cti$k .. _ too DOS up lo 48K. SO.O, •s $49.95. 
The II"CI oncludn ,,. tloc-tatoon. 

Other TRS·80 lt8 ... Products 
COMPU·OIET · Woo11h1Lou Sv11em 

IMhav•o' Mod, Forecast . Dat1base 
MIHIVINT · M tntmallnventory Control 

1400 11tma. 161( level II 
IASICIO · Mtchtne longuage l/0 too BASIC 

Doll ond Prog•emato Tope or Otsk 

Please sene! 

SE:tOII-1 0124 ts 
SES.O{diskl O S411 ts 

' IASICIOU . S14 ts 

' COMI"U·DIETt.2 e S111.ts 
IIINIVINT:tO O S411.ts 
Addtltone1 lntO<metton 

Fla Res ecl<l4 '1o Salas Tax Total s __ ----
CI\ecO.IM oney O.oer VISA i MASTEACHAAGE 

Ctrd iiiO __ 

Name_ 
E•P D11e ---
Binklllo {M C) __ 

Address ____ ___________ _ 

~:100 

ita ... lnformetlon Technology Sy•t•m• 
POB 2687 Slf .. ota FL 33578 

18131366-0064 
' I RS 80 ' 'A lli!Otmdl• ot RAO•O Sh<e• • l•nov CO<DO'dh()<l 



421 REM* DRAW MOON 
431 X• 63 
U l fOR 1•1 TO 8 
451 PRINT @X , STR I NGS(I,CKR$(191)); 
461 X•X+63:NEXT I 
471 X•X+l 
481 FOR 1•8 TO 2 STEP -1 
491 PRINT@X,STRINC$.( t , CHRS ( 191 )); 
58 8 X• X+6 5 : NEXT l 
51 8 FOR Y•45 TO 47 :FOR X•126 TO 127:SET(X,Y ) :NEXTX, Y 
521 RETURN 
531 CLS:PRINTCHR$(23 ) 
541 PORI•lT0158:PRINT@RND (1818 ) ,"" B 0 0 M II • "::NEXT! 

:COT0698 
551 CLS:PRINTCHR$(23 ): FOR l•1TOl i: PRINT@272 , ""ISSION SU 

CCESFUL":FOR P1 •1 TO 58:NEXTP1 
561 PRI NT@272,CHR$ (38 ) : FOR Pl• l TO 51:NEXT P1 :NEXT I 
578 COTO 698 
611 CLS:PRINT: PRINT:PR!NT"SORRY BUT YOU JUST RAN OUT OF 

FUEL (SPACE IS TOUCH ISN'T IT)" : FORP6•1 T0911 1!:NE 
XT P6 : COTO 698 

610 COT0698 
621 CLS 
631 PRINTCHR$(23): PRI NT : PRINT:PRINT: PRI NT " ASTEROI 

D ADVENTURE" 
641 PORI•lT01288:NEXTI 
651 CLS: PRI NT:PRINT:PRINT : PRINT:PRINT"WHAT IS YOUR EXPE 

RIENCE LEVEL" 
668 I NPUT" <l - ADVANCED TO 18 BEGI NNER >";E 
671 I FE<l OR E>11 THEN CLS:PRI NT : PRINT:COT0661 
681 RETURN 
698 CLS:PRINT:PRINT "DO YOU UANT TO PLAY o\Co\IN?" 
711 A$•" " 
711 AS•INKEYS:IFAS•""THEN710 
721 ! FAS• "Y"TIIENRUN 
731 IPAS<> "N"THEN718 
741 CLS :PRJNT CKR$ (23):PRINT@2l O," THo\NK YOU" 
751 PRINT@336,"FOR PLAYING " 
761 FOR L•l TO 90 8 : NEXT L 
778 CLS : POR I•l TO 7:PRINTCHR$(23):PRINTP268, "ASTEROID 

ADVENTURE " :FOR Pl•l T0188:NEXT Pl 
775 IF 1•7 COTO 790 
781 PRINT@268 ,CHR $(30 ) : FOR T•l TO 70:NEXT T:NEXT l 
7 91 FOR 1• 1 TO l OI O: NEXT I: CLS 
818 CLS 
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Let Your TRS·· 
Teach You 

ASSEMBLY LANGUAGE 
T 1red ot buymg book alter book on usembly 
"~ programm1ng lind Stoll not know1ng your 
PO' trcim your I'UIH? 

REI\I1soFT proudly ilnnounces il more effi· 
CNIIlt WliY. using your own TRS·soe . to lellrn tile 
fundamentals of assembly language programmmg 
· ·at YOUR pace and at YOUR convenience. 
Our unique package. '' INTRODUCTION TO Till-tO 
AIIEMil Y P'IIOCillAMMINI' .. will prov1de you w~h 
the tollowmg: 
• Ten 45·monute leUons on au<loo Cllssettes 
• A dnver program to make your TRS·P video 

monrtor serve as a blackbollrd tor the mstructor. 
• A display progrllm tor each lesson to provide 

illustration and remtorcement tor what you are 
hearing. 

• A textbook on TRS·BO- Assembly Language 
Programming. 

• Step·by·step d:ssectoon of complete and useful 
routines to test memory and to gam direct control 
over the keybo¥d. video mon~or. ilnd pr1nt8f. 

• How to Kcess and use powerful routines 1n your 
Level II ROM. 

This course wlls developed and recorded by 
Joseph E. Willis and is based on the successful 
senes of courses lie has taught at Me1a Technologies 
Corporation, the Radio Shack Computer Centef , and 
other locatloor in Northern Ohio. The minimum 
systtfn required is a Level II . t6K RAM 

REMASSEM·1 onlyH8.85 

REMsoFT. Inc. -571 E. 185 st . 
Euclid. Ohio 44119 

(216)531 -1338 

lncludt Sl 50 lor sill~ •"" lllndli"'ll . 
01\oo rt\ldellls ICicl ~ 111% ules 1D 

,;70 

TRS·IO* IS I lrademltk of lilt f i nely Corp 

TRs-BCr Compatible 
''carbon less'' 

Continuous Statements 

small 
quantities, 
low prices, 
fast delivery 
Order as few as 500 
statements Imprinted with 
your firm name and address. 

Only$ 95 27 
NEBS 9062 Statements are 
software compatible with 
the TRS-80, Model 1, Level 
II, Accounts Receivable 
package 126-1555. 
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SPEED COLLECTIONS 
Product 772 OI.J.O.VUE• Envelope 

TI'1ND 1e • r,_ .. .,.. oe ""' - -k (3\ •x II\ ") eUmlnatn 
eo.. ~ oe ,,. T"""' Cot!>. envelope eddreaalng. 

Product 1012 - Size 6•x 6'1. • detached. Prices Include your firm 
name, eddress and phone In top section, plus your name only In 
lower section. Printed In black Ink. Available In single (white) or 
duplicate (white, canary) continuous sets. 

SINGLE DUPLICATE Product 772 
QUANTITY Product Product DU-O-VUE• 

9062-1 9062-2 Envelopes 
10,000 $192.00 $355.00 $138.00 
6,000 128.00 228.00 92.00 
-4,000 99.00 169.00 64.50 
2,000 59.00 99.00 36.25 
1,000 38.75 61.00 20.75 

500 27.95 39.95 12.25 

ORDER TODAY! MONEY-BACK GUARANTEE. 
FAST SERVICE BY MAIL or PHONE TOLL FREE 1 + 800·225·9550 
(Maas. residents 1 + 800-922-8560). It Is our policy to ship with in 
6 working days following our receipt of your order. 

r: ----------, Please ship: Date 19_ CODE 410 

I ___ 1012·1 STATEMENTS (Single) I 
I ___ 8082·2 STATEMENTS (Duplicate) I 

_ __ 772 DU·O.VUE- Enwelopes 

I ____ lnfonnetlon on conUnuoua checks and other I 
computer forma. 

=-==-=--=====~~~-1 HEADING TO N '""'n:D ON FOMIS: (PI- t~ or print) I 
~ Q~·~~n~~~~--.n----------------------------D-,----------- I 

I 
I 

cci1Aer~1: J 

I I'HONI 
H,.,., - .. to •u.~ IHtjlld,.....ty h'Oift -piMMlftiiiCiie: 

I~OIIGNAT\.IM L._ __ _ 
78 HeiMs SUM, Grol0t1.Mass. 01450 

• .....,...oi,.._~....,_SeNa. lnt.. 
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JOE COMPUTER• Present• Exclusive Software: 
IT'S FOOTBALL SEASON! ...................... 

A T1IS .,, ......., Ill ICan Pln'y's jiiiiUIIr Alllllt ..,..__ "'- .....,_ pNIIIct • 
.... will ............ ICCWICJ. Tilly .. ~~~u~~~~~c- ...... _.. 10 --~--. 
--........................... """',.. ............. 'l'liiiiiiJ pNIIIct, 
............... """' ........... ~ flf ... ""F.a.l mnlllnlll21111t 
.... Ctllgellllllll ClllllliniM .................. Ill 71..,.! Ed pnlglllll- .... 
.. ..intelt_ ..... OII~orelllk. v ... _.......,_,....,..,_..,_ 
er w.~-loA -.!. A -.1 Ill 4-S .... II ,_.. bllln p!tdlclonlft lllldlvt • you' re 
jllllln IIIMl l'roor CollgiFOIIIIIIIIwtll bltNpped U.P.S. OMIIIIIIIIW..,. dlyonllrllralv· 
ed. Order C.O.D. 11r pllanl. Sl.CIO lllulllbll c:t11r111: C.O.D. 111111111111 011 . 

... ,.... =--~Till~-~·~-:::::: ::::::::::::::::::::::::::::::: 
Clllll,.... ~ ~- .,... t.llll ......... --- - .......... .. .. ..... .,_. 

.. ...................................... ........ .... .... 
....... 7 • 5 
.......,, • gg· S...._1_..,..brl .......... ..._.llr C*lllllll'ilhlllOTM 
51*11 $fiii!M. Tllillll --..,..,... CIIWiuiJ "'- lll:llnll .., -- I _. ............ racingt,-nllr .....,._,.,.ln ......... ..,.. _ _ .,..........., 
.. __, pNIIIct 1IW WllflllllllliiY- ... IIIII tar_.. ....... 011 ,_ _.. hRI 
.. racing 1111111. Till- Cllr -'liCI ...... CM Ill ...... OIIIIWllll*- biMI. Till-. 
--mnllinll ~........,_Ill_., .... -IIIUC:tl-11111111 illlllnllllllln. Till ...... _..lelltailld,_tuniii11CIO_...,_,_ __ ...,.. .. _ . 
illg ~-($.50,._, tar_,. S1 .CIO till ..... ) . lnclllella 111111Y ..... IUCIIa
~- 11u11111e tor1. IIIII prlMer OUIIM. Ifi:IMII. • · Till_.. 1111J Ill onllred 111111*Y 
tarl*\lllltarS7.tsnetd. ,.., _ _..._,_ter:•._•....._• 
Clll1lllllr 1 .... ,., .,, TU-111. t.lll ....... .... ...... . ...... ...... . . . 
..... TU-11 .. ..... ............ . .......... ............ ........ .. ... . ...., ---1&: .... n. ........... Pln'y ll*fiQIIer! Tllllllgllllftm 111111111 
0111 cumnlr ...... lllllt,...,...... ................. ,..,...... -u. Oft 
....... Ill racinglO .... Tl• ..,.._. ... ..., WllflllllllliiYIIr_,.llnl ......... . 

~:==-.::.c;:-~-=:: -~: -~ ~ ....... ' ............. ... 
..... TU-IIt.lll) . .. . .. . . .. . .. -... .. ............ 111.11 

.,._ .... , 0 ..... ,..!.,._ .. -
-·TM?IIICU~--.... "-·· _,_ ICIIIICIIIIII_IO .. ,_ "'" 
rac:ift91111. TIIIIIIIIW wnt INjlr ldlnlilc tWy Ill "'- 1 S J' 18 MlllllltlO ....... pulllit, 
........... ~ tMIIII _..ellis. 1111111. Wly 1!11111 • ..., -.: plus tpiCill mull· 
p11 ,..,...... ~ .,..,._ A TCIIII Ainlll - wiMn dRIIIIIIIt. 
--a .. "" .... .. ................ ... ................. ....... ...... . .,,. 

+ 1.711'1M 
OMM'- ......... - .... ,...... .......... ,_, 

Pllonl Orders: Millt1213) 882·0514 So(-. Dllign Ulll l213) 374·4471 

22713 v:;'::; .. ~ ~:-~ 113114 "' 113 

'Gil OIIIIW ~ & GMIIIIing l'niOucU l'lllilillg lilt tar S3.CIO& rtr:IMMIIIIIItlllell iiMI 
Cali!. IW. IIICI6~ ..__ tTliS-10 Ill._.... TradiiiWII Ill T..., Corporllion 

M,•mon. ( 'hip.., J or Your 1 HS-HO' 

()'\1) $59. 95! 
Don't spend $150.00 at Radio Shack when you can install these 
prime, tested, guaranteed. ram chips yourself for less than half that 
price! 
Features: 

1) We guarantee all our ram chips! 
2) Comes with clear, easy lo understand,_ instructions! 
3) Chips will work in keyboard Of expanston mterface! 

Catalog #: 
Z701 16K Ram Clups for rlw TRS-80 ~rd .. ......... .... . .......... 59,95 
Z702 16K Ram Chips lor TRS.&O Expansion lnr .. if ....... ... ............ 59.95 
2708 Dip Shunts !0< Keyboard (requu-edl . . .. .. . .. .. .. .. .. .. .. .. . .. . .. .. 2.00 

Simutelc's Seruotional Best SeUers: 
MICRO-BEEP 

Micro-IIHp os a Simple sound devtce rhar operates oil your aux. plug from your caowne 
c.t)Je. Now you can have 10exprnsM. &ay to use. sound for ttn exceBm1 PfiCt-' 

Mx:r<>IIHp works 10111h Basic usmg simple commands' 
OUT2S5.4 • ON OUT2SS,O = OFF 

~• No E• tra Soft.-....! ~res t.-1 U 8a5IC or Otok S....C w• ,.'Of'k W1th 4K 
481<1 Comn complftdy anembled! (R~ tro.-IO< radio ball<rry} 
Cat.lotl•: 
2001 ~Beep Sound .............................. " ....... if • Oftly 1.5. 95 

/wlicro-IIHp .. betng UMd by TRS-80 a...-. ol ........ tho """'*1! 

• FREE POSTAGE AND HANOUNG • ,; 19 
Order 112000 Mcro-~ed Mod Makes Computn ~ Faster $29.95 
We accept ~lSA Master Charge Money Orders - Checks or {C O.D. $3.00 extra)~ 
Ol'dors ro: Simulelo. P.O . Bo• 13687-Z. Tuc-. IU 15732 

Name 

Address 
City -------- State ___ Zip __ _ 

l'1loM orclcn •dcomc 2• hours! 1•1 S .. ll., Sonwrek olfen a number ol other lone 
producrs espec111lly for TRS.&O's! S..nd lor "FREE" catalog. TRS-80 .. o TM o( RodJO 
Sllock. A Tandy C<YP ArizoM rHilknla Add 4'!i. .. 1ft lAX 

E ssssss 
ssss E 

Sellin• 80 Mlcroeoaapatln8, the only aaa)or )oarnallor the uaen ol the 
TRS-8o •, Ia a nre bet lor 8ettln8 the computer entbaalaat Into yoar 
atore. Once tbroap the door yoa can Hll blm an)'tbln8. 

We know "80" will make yoa money ... It'• the only •-zlne lor the 
TRS-8o • aaen and yoa know bow many ol tboae there are. So call today 
and Join the deal en who make money with "80". 

For Information on aellln8 80 Mlcrocompatln8, call 603-924-7296 and 
apeak wltb Clnnle Boadrleaa, oar Balk Salea Man .. er. Or write to her 
at 80 Mlcrocompatln8, Pine Street, Peterboroqb, NR 03458. 

• T ..... le a trade•ark el the Taad~ C:ei'Jt. 
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TWE BLJN~JNG ~U~5C~ 
MACHINE LANGUAGE ROUTINE 

FOF! TF!S-Bo"16K LEVEL II 

L O AOS I N BECON06 FF!OM CASSETTE 

I NTO LE SS Tt-tAN 1/liiK BYTES OF PROT ECTED 

MEMORYANOTI!S INTO ~OM I<EY SCAN • 

Customize Your Cursor: 
B!:LECT ANY CHARACTER OR GRAPHI CS B LOCK 

ANO WATCH IT BL.I NK I 

C HANGE AS O FTEN AS YOU L I KE, 

F EATU F!E& : 

o FAST F!EPEAT ING ~ KEYANO SPA C E BAA 

• INSTANT SWAP W I TH RES I OI!NT CURSOR 

e UNAF~ECTEO BY NEW O R R E:SET 

o WOFIKS IN COMMANO• EOIT· EXECUTE MOOES 

• KEV OE!IOUNCE 

LOWER CASE & GRAPHIC 
SYMBOLS GENERATOR KIT 

FOR TRS-80 .. CG 16 ... ... $64.50 

TRUE 
IC SYMBOLS THIN LINE GRAPHICS GAME SYM· 
BOLS TE.X TURED BACKOAOUNOS AND I.'ANY 
I.'ORE DE~.<O CASSETTE IS INCLUDED 
FULLY ASSEI.'BLED WI TH DET AIL INSTRUCTION 
FOR EASY INSTALL ATION 
REQUIRES ELEC T PENCIL TYPE L C I.'OD OR 
ORDER I.'EI.'ORY AND SWITCH KIT SI.'K FOR $18 50 

~ CaiOata s,,,.,., ,.,.,.,.,, ,; 214 

WardMeglc II 
Complete WORD PROCESSING 

designed specifically for 
The Radio Shack TRS-80 Model II Computer 

WordMagoc II' os a Word Processor desogned specofo· 
carry for 1ne Radoo Shack TRS.80 Model II Compuler • 

FEATURES INCLUDE: 
• Mailing List/Labels Generation 
•Automatic Merging of Mailing Data 
with Text Files to created " PER
SONALIZED" Form Letters 

•Automatic wrap·around In te~t entry 
•Margination, Paging, Complete Cur· 
sor Movement 

•Complete Editing Commands-Inser
tion, Global Substitution, Overwrite, 
etc. 

•Centering, Smooth Right, Left Justify 
•Table of Contents Generation 
•Automatic Page Numbering 
•Variable Form Lengths 
•Underlining 
•Line Numbering 

,....... ,.. .....,,._ r•soos a USIC,.,...,....,_ "* ~J 

_..., """""' .,_ - Ul. lt ... - ...... , 

CeiDela IJII...,I @ P.O. Ioa17144t 

San Diego, CA 12117 (7141272-2ee1 

• f. M . f A NO'W CO AP, 

SYNCHRONOUS DATA 
SEPARATOR FOR DISK USERS. 
SDS .. .. ... .. .......... ......... .. $24.50 
THE SYNCHRONOUS DATA SEPARATOR WILL 
EliMINATE 100~ OF THE SOFT READ ERRORS 
AND SPEED UP DISK ACC ESS TIME BY ELIMIN· 
ATING RETRIES BY THE DISK CONTROLLER 

THE SDS PLUGS INTO THE DISK CONTROL· 
LER'S SOCKET AND HAS ONLY TWO WIRES TO 
CONNECT NO TRACES HAVE TO BE CUT IT IS 
THE MOST RELIABLE AND ACCURATE DATA 
SEPARATOR AVAILABL E 

AODS250FORS &H CALIF RES AD06 ... SALETAX 
SENO CHECK OR MONEY ORDER TO 

G.P. ASSOCIATES ,;203 
P.O. BOX 22122, SACRAMENTO, 

CA 15122 (118) 312-G257 
TRS·80 IS A TRADE !.lARK OF TANOY CORP 

AT-80 ANNOUNCES 
A NEWDOS SPECIAL 

OOIRIO - Creates program lines 
of NEWDOS Dl A's, adding them to 
itself. Options include - Search, 
Re-search, Run, Hardcopy, Dis
play DIR's, Others. Stores up to 
175 DIR's. 32K/one disk. $23, 
w/demo. 

CAT - Tic-Tac-Toe with ran
domly numbered squares. FAST 
graphics. Human vs human op
tion. $12. 

FTDEMOIO - Displays the pro
grams, and the keyboard com
mands, from the NEWDOS/80 
Appendix A examples, WHILE 
executing the programs and com
mands and displaying results. 
Cycle through the five file types 
w ith only the enter key. $12. 

Disk only. Deduct $3 each for 2nd 
and 3rd program ordered. 

NEWOOS $45 NEWOOS+ $95 
NEWOOS/80 $US 

Add 4'111 for MasterCardNisa 

AT-80 
3827 Dismount 

Dallas, TX 75211 
(214) 339-0498 

,;445 

II- 9ENEALOOY 
Compiling Roob and Br8nc:hea 
An extensive family trH system 

for the Radio Shack TRS-80 
64K 1-disk Modell/ 

STORES AND REVIEWS 1000 FAMILY MEMBERS' 
..-. datH, piKe~, mat1tal stat- CZ). relation· 
ehlpe (lethe<, mother, apou- (21, children (181), end 
tootnotH (21 
OUTPUTS complete F81Tlify 8ooks ol lnfo lor youtMlf 
end 01'*'. new and rewiNd P8Qe8 for F81Tlily 8ook 
recipients, Indica to n- end tllelr ID nurnbefs. In
dented lormtrt &ilenefetlon pedfQfM and dHcenclenl chart•. flat• or datH and footnotH, and bl-* end 
llfled-ln lorm1 to aof lc:ll Info. lns;lydtt oomll!!!!!!ntr... 
lndtaed 70 + DIQt mtnuaf. 

Ol•llette with m•nu•l $250.00 
Manual & ~m 811( BASIC ll•tmg. $50.00' 
M•nual a lone $25.00 • 

• applicable to.,.•~ di•••tte purehe•a 
Briel t1Ncrlptloll with ... mple llrifltoulf SI.OO 

s.nd e~tee• or mOfteY orrJer or call lor more delalll. 
John J. Armstrong • 
3700 Whispering Pine Rd. l478 ,;m • 
Mobile, AL 36608 • 

I Phone evenings 2051342·7642 
From the origlnal euthof ol Roott end &.fiChe• 
~ Computing magazine September 11179 

'T~ 11 a regill...:t trlldemlll< ol Tenoy COrp. 
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•fldfcDnoMJ~ -..c:ooooo.. ... . "' ,._.,.,_.IBM 
~tuc ......... 
.,. __ 

,; 1415 

18K MEMORY 
EXPANSION KIT 

FOR YOUR TRS·80, 
APPLE, AND S-100 

COMPUTER 

only$59 
• 200 Nsec Access. 375 

Nsec Cycle 
• Burned-In and Fully 

Tested 
• 1 yr. Parts Replacement 

Guarantee 
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m1crocomput1ng bookshelf 

3 IIC\\' IMMtl~s fntlll tl1e etllfttrs 
ttf 1~11 & l'tt &\\i~n~~••••l•••fi••tl 

•40 COMPUTER GAMES-BK7381 -Forty games in all in nine • r,, 1 1 ~ ~ 1 
different categories. Games for large and small systems, and ~~ 
even a section on calculator games. Many versions of BASIC ~~~ 
used and a wide variety of systems represented. A must for the .__ ..... .!::."::;,:~.._.,. , 
serious computer gamesman. $7.95. ------=-=~~J 

• SOME OF THE BEST FROM KILOBAUD/MICROCOMPUTING-BK731 1 -A collection of 
best articles that have recently appeared In Kilobaud/MICROCOMPUTING. Included Is material 
on the TRS-80 and PET systems, CP/M, the 8080/8085/Z80 chips, the ASR-33 terminal. Data base 
management, word processing, text editors and file structures are covered too. Programming 
techniques and hardcore hardware construction projects for modems, high speed cassette 
Interfaces and TVTs are also Included In this large format, 200 plus page edit ion. $10.95. • 

eUNDERSTANDING AND PROGRAMMING MICROCOMPUTERS - BK7382 - A valuable 
addition to your computing library. This two part text includes the best articles that have ap· 
peared in 73 and Kilobaud Microcomputlng magazines on the hardware and software 
aspects of the new microcomputing hobby. Well known authors and well structured tex t 
helps the reader get Involved In America 's fastest growing hobby. $10.95* 

Other Books 
•INSIDE LEVEL II-BK1183-For machine language programmers! This Is a 
comprehensive reference guide to the Level II ROMs, allowing easy utilization 
of the sophisticated routines they contain. It concisely explains set-ups, calling 
sequences, variable passage and 110 routines. Part II presents an entirely new 
composite program structure which unloads under the SYSTEM command and 
executes In both BASIC and machine code with the speed and efficiency of a 
complier. Special consideration Is given to disk systems. $15.95. • 

eTRS-80 DISK AND OTHER MYSTERIES-BK1181-by Harvard C. Penning
ton. This is the definitive work on the TRS-80 disk system. It is full of detailed 
"How to" information with examples, samples and in-depth explanations 
suitable for beginners and professionals alike. The recovery o f one lost file is 
worth the price alone. $22.50. • 

ePROGRAMMING THE Z-80-BK1122-by Rodnay Zaks. Here is assembly 
language programming for the Z-80 presented as a progressive, step-by-step 
course. This book is bo th an educational text and a self-contained reference 
book, useful to both the beginning and the experienced programmer who wish 
to learn about the Z-80. Exercises to test the reader are included. $14.95. • 

I 

-'~"~ I 
I 
I 

e LEARNING LEVEL II - BK 1175 - by David Lien . Written 
especially for the TRS-80, this book concentrates on Level II 
BASIC, exploring every important BASIC language capability. 
Updates are included for those who have studied the Level I 
User's Manual. Sections include: how to use the Editor, dual 
cassette operation, printers and peripheral devices, and the 
conversion of Level I programs to Level II. $15.95.* 

•THE BASIC HANDBOOK-BK1 174- by David Lien. This book 
is unique. It is a virtual ENCYCLOPEDIA of BASIC. While not 
favoring one computer over another, it explains over 250 BASIC 
words, how to use them and alternate strategies. If a computer 
does not possess the capabilities of a needed or specified 
word, there are often ways to accomplish the same function by 
using another word or combination of words. That's where the 
HANDBOOK comes ln. It helps you get the most from your com· 
puler, be it a " bottom-of·the·line" mic ro or an oversized 
monster. $14.95. • 

•u.., the order card In the back of thb magazine or Itemize your order on a separate piece of pape< and mall to 80 1'\lcroc""''"'ll"'l BookM>elf • Peterl>orougll 
NH 03458. Be sure to Include check or detailed credit card Information. No C.O.D. orders accepted. All above add 11.00 handling. Please allow 4-6 weeks 

!Of delivery. Questions regarding your Ofder? Please write Customer Service at the above address. 

FOR TOLL FREE ORDERING CALL 1·800-258-5473 

218 • 80 Mlcrocomputlng, October 1980 



. . -.., 
m1crocomput1ng bookshelf 

GAMES---
e MORE BASIC COMPUTER GAMES- BK 1182 - edited by 

\ 
David H. A hi. More fun in BASIC! 84 new games from the people 
who brought you BASIC Computer Games. Includes such 

• favorites as Minotaur (battle the mythical beast) and Eliza 
\ ~~ (unload your troubles on the doctor at bargain rates). Complete 

" with game description, listing and sample run. $7.50. • 

eWHAT TO DO AFTER YOU HIT RETURN-BK1071-PCC's 
first book of computer games . .. 48 d i fferent computer games 
you can play in BASIC . .. programs, descriptions, many illus
trations. Lunar Landing, Hammurabi, King, Civet 2, Qubic 5, 
Taxman, Star Trek. Crash, Market, etc. $10.95. • 
eBASIC COMPUTER GAMES-BK1074 - 0kay, so once you 
get your computer and are running in BASIC, then what? Then 
you need some programs in BASIC, that's what. This book has 
101 games for you from very simple to rea l buggers. You get the 
games, a descript ion of the games. the list ing to put in your 
computer and a sample run to show you how they work. Fun. 
Any one game will be worth more than the price of the book for 
the fun you and your family will have with it . $7.50. • 

e HOW TO MAKE MONEY WITH COMPUT~RS- BK 1003 -In 
10 information-packed chapters. Jerry Felsen describes more 
than 30 computer-related, money-making, high profit , low 
capital investment opportunities. $15.00. • 
e HOW TO SELL ANYTHING TO ANYBODY- BK7306 - Ac· 
cord ing to The Guinness Book of World Records, the author, 
Joe Girard, is " the world's greatest salesman." This book 
reveals how he made a fortune- and how you can, too. $2.25. • 

e FREELANCE SOFTWARE PUBLISHING - BK 1179 - by B. J . 
Korites. "This book is about money and how to make It by 
wri ting and sell ing computer programs," (author's foreword). If 
you have the ski lls to write a saleable program, you now need to 
acquire the ski lls to sell that program. This compact book com
prehensively covers the enti re publishing process and many 
aspects of software salesmanship. $14.95. • 

eTHE INCREDIBLE SECRET MONEY MACHINE-BK1178-by Don Lancaster. A dif
ferent kind of "cookbook'' from Don Lancaster. Want to slash taxes? Get free vacations? 
Win at investmen ts? Make money from something that you like to do? You'll find this 
book essential to give you the key insider details of what is really involved in starting up 
your own money machine. 95. • 

----BUSINESS 
ePAYROLL WITH COST ACCOUNTING-IN BASIC-BK1 001 -by L. Poole & M. 
Borchers, includes program listi ngs w ith remarks, descriptions, d iscussions of 
the principle behind each program, file layouts, and a complete user's manual with 
step-by-step instructions, flowcharts, and simple reports and CRT displays. Pay
roll and cost accounting features include separate payrolls for up to 10 com
panies, time-tested interactive data entry, easy correction of data entry errors. job 
costing (labor of distribution), check pnnting with full deduction and pay detail, 
and 16 different printed reports, including W-2 and 941 (in CBASIC). $20.00. • 

e SOME COMMON BASIC PROGRAMS- BK 1053- published by Adam Osborne & 
Associates, Inc. Perfect for non-technica l computerists requ iring ready-to-use pro
grams. Business programs, plus miscellaneous programs. Invaluable for the user 
who is not an experienced programmer. All will operate in the stand-alone mode. 
$12.50 paperback.· 

ePIMS: PERSONAL INFORMATION MANAGEMENT SYSTEM - BK1009-Learn 
how to unleash the power of a personal computer for your own benefit in this 
ready-to-use data-base management program. S 11.95. • 

•use the order card in the back of this magazine or Itemize your order on a separate piece of paper and mail to 80 1'\lcrocomputing Bookshelf • Peterborough 
i'IH 03458. Be sure to include check or det-'led credit cwd Information. i'lo C.O.D. orders accepted. All M>ove add SI.OO-'-'dllng. Please allow 4- 6 weeks 

for delivery, Questions regarding your order? Ple .. e write Customer Servke at the above address. 

FOR TOLL FREE ORDERING CALL 1-800-258-5473 
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TRS-80 
SERIAL 1/0 
• C.n tt~Put •nto basiC 
• Cen uaa LUST e'ld 
LPRINT to OUtPI;t or 
output continuously • 
RS-232 competibl • 
Cen be unci -.. VI or 
... thOut th ••1111'11011 
b~ • 0n boarc:IIWltth 
ealactebll baud rates 
of 11 0 150. 300. 600. 
1200, 2400. panty or 
no panty odd or avet\ 
5 to 8 date bots. 11\d 1 
or 2 stop btts 0 T R 
hne • Raquorea +5, 
-1 2 VOC • Boerd only 
51995PertNo 8010. 
Wlth perU $59 95 Pert 
No 8010A assembled 
579 95 Part No 8010 
C No connactort pro. 
111ded. eaa below 

-........ ,. ... -aoo• ·..... ,c.,.., -- . ,_., ... 

Pmtl addraa ..,., 
I1'ILAt.ccpy ano.oc:. erd 
legal-li;zl! reporu Aqust 
the tractor IMdth from 
1-3/4to9-1/2~ 
8 lwltCh·lei8Ct8blll 
forme langtta Pnnt 6 
or 8 ares I1Ch. Add 
the~ 
lUI dot~~ 
oown to prn bu. 
t oona. block letters, 
ctau.~~No. 
162172 5899.95. vN1 
IJ"'IIlhC8 optiCn ~ No. 
16217351~95 

GAME PADDLES 
&SOUND 

SYSTEM 
EXPANSION 

from 
LNW Research 

• Senel RS232C/20 
mA 1/0 • Floppy coo
trolar e 32K bytes 
rrerTO"t . Pwalel pmt
.,. port • Dual C85S8tte 
port • Raal-wne clock 
• &:r..l pnur bus . 
Orcoerd power lt.qlly 
• Solt_, competltlla 
• Solder mas Slit 
acr.n PC bawd end 
~Mar ITWUII. P.-t No 
LNW80 569.95 
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LEEDEX 
MONITOR 

... 
AN S-1 00 but ~tar-Motherboard for the 
TRS-00 Kot.. P.-t No HUH81 DLXK. $295.95 
A~P.-tNo HUH81DLXA.$375.95 

NOW! 
A FULL SUPPORT SYSTEM 

FOATRS-80 

e 32K of RAM • EPROM formware • Oosk 
corotrol • Date aCQU<Sli.IOt'l • P11n1 et 1/0 • 
Senal 1/0 • Plujl onto GPA'e Motherboard 
GPA'a qualoty desogn oncludee • 6-44 pon edge 
connectors • +5V, -5V, •12V. 12V external 
power aupp1y reQUinld • Active ta~I.IOn 
The Motherboerd Part No GPABO. oa oriy 
$149.95 

TAKE ADVANTAGE OF 
GPA-EXPANSION CARDS 

FOR THE GPASO 
Memory carda: Now v.oth Forv.n compilers 
1N811eb1e lor 'f04JI' TRS-00 lddot.onal expenKlfl 
memory • a mustl Card With lOCkett ody. Part 
Ncl GPAB01 ,5119.95 Card~~o~oth 16Kol41 16 
Dinemic A.m. P.-t No GPAB02. 5224 95 
Card With 32K ol4116 0ynemoc Ram. Part No 
GPA803. 5329 95 AI cards ~ equopped 
woth lOCkets to eccomodata 32K ol Ram 
EPROM firmware card. Put thole vaUIIlle 
s~ on fVomw-. Don't wa&ta tlm8 
loedonaand ~ tapea end cbka. For2708 
or27f6 EPROMS,PartNo GPABOB, $79.95 
Serial 1/0 card. H..-.·a wtlet you'va *" 
as~ong for a ful ANI tiiTIWlel ontarlece. With 
RS-232Cor20mA c..-r.ntloop lnput/ouqJUt 
c:apM~o c.. Prt No. GPAB07, S7995 
Parallel 110 Card. Controllln:bona on the 
out8lde worid montor end store rul tome 
event5 Two parelej ~potU Cop SWitct.s 
&elect potU 10-<541 Pert No. GPABOB. 
$79.95 

FLOPPY DISK 
STORAGE BINDERS 

DIGITAL 
CASSETTE 

5 moo each aode Box 
of 10 59 95 Part No 
C-5 

TRENDCOM 
PRINTER 

TRENOCOM 200. Pert 
No. TRC0200$49595 
Interface lor TRS-00. 
Pert No TBOA $49 95. 
For~IPnNo 
n:cAU. 57595 For 
PET. NO TRCP2, 
579 95 For Sca:cerer, 
TRCSR1 $4595 

SARGON: A Computer 
Chess Progrem 

Features the complete program that won the 
1978 West Coeat Computer Faora Tourna
ment Part No 00603- TRS-80 Level II 
Pert No 00604- Apple 11(24 Kl 519 9!5 

SPINWRITER 
MODELS !5!510 and !5!520 



• • • We have them All! 
All the Disks and Printers 
that interface to the TRS-80 

CENTRONICS 
PRINTERS 

Disk Drive for the 
TRS-80® 

Save over $100 
on Radio Shack Price 

Percom, Lobo, Vista 
Full compatible with expansion 

interface and TRSDOS software. 

NEW Digital Innovations 
Drive -complete w / case and 
P.S. Your choice of Shugart or 

MPI (40 track) drive 

A 

Fan~a~~~ $349 
2·Dnve Cable .................. $24.95 
4-Drive Cable .................. $34.95 

!Add $6 for shipping and insurance I 

CORVUS 10 megabyte hard 
disk for Mod. I or II 

ONLY$4795 

ESCON CONVERSION 
FOR IBM SELECTRIC 

Complete w m;croprocessor controller and 
power supply Factory bUilt. User ;nstalls 
solenotd 8Ssembly or rt can be done at Escon 
factory at nommal cost. 
Parallel vers;on / TRS.SO. $575 Only $514 
TRS-80 Cable lspectly Mod I or Ill . . .. $25 

(Add S6 for sh;pp;ngl 

PER COM 
ELECTRIC CRAYON 

List $249.95 ONLY $229.95 

RADIO 
SHACK® 

"':~~:~~® ~=!~~ 
Radio Shack warranty ~ 

through Rad;o Shack stores 

10o/o off on Mod lend Mod II 

Mod I, 4K, List $499 ...... OUR PRICE $449 
Mod I Level 2, 16K, List $849 .......... 764 
Mod II w / 64K, List $3899 ..•....•.••• 3499 
Expenslon;lnterface with 0 RAM .. . .. $269 

-

Paper Tiger. ust $995 •. $895 
w/ graphics option, ;net buffer. $1194 . $989 
TRS-80 cable . . . . . $ 45 

(Add $7.50 lor sh;pp.ng and ;nsurance I 

OKIDATA PRINTER 

MICROLINE 80 
9x7 dot matnx, 6 or 8 hnes per ;nch, pnnts 132 
columns uStng compressed pnnt Pnnts block 
formatted graphics as displayed by TRS 80. 
u lc, fnct1on feed (pnnts from roll I or w;ll feed 
standard 9 '">" p;n feed fanfold paper Uses 
Centromcs style parallel mterlace, plug com· 
pattble wnh all TRS 80's Ltst $949. 

OUR PRICE 
ONLY $649 

Adjustable Tractor Feed Option ...... $99 

NEW 730 wlfnct;on and tractor . ONLY $679t 
m (TRS-80 Line Pnr. II. LIS! $1245 •.•.. 949• 
n9 w / tractor, List $1350 ...•...•...•. 1049• 
702 120 cps, bi-{lirectional, tractor, VFU 1995 
703 180cps, bi-{lirect;onal, tractor, VFU . 2395 

' same as Lme Pnnter I !same as Line Prtr. II 
!Shipping for 730 and 737 $7 50. Other models 
sh;pped lre;ght collectl 

NEC SPINWRITER™ 

A fantastic 55 cps letter-quality printer 
A fantastic value ... Call for Price ! 

Tl-810 w senal i parallel ;nterl lou tper 
forms Lme Pnnter 1111 . 
List $1940 (srupped fre;ght col.l $1735 

CP/ M OPERATING SYSTEM 
for Mod I CP M 1 4, LISt $145 $129 
for Mod II CP/ M 2.2. L;st $170 • . $149 

Sh1pp;ng $2 50 
Complete line of CP J M software available 

at d;scount pnces Call us I 

TPM a d;sk operating system wh;ch 
runs CP / M compattblo programs, wntten 
spec;flcally for ZBO basod systems more 
efficient and less expens;ve than CP / M· 
List $79.96 specify Mod I or Mod II 

OUR PRICE $59.95 
Printers for TRS·80 requ;re Level l I mach;nes. Printer cables extra. Call lor price and order number. 

Pnces ;n th;s ad are for prepa;d orders. Charge cards and C O.D 2% h;gher. Deposit may be required with C.O.D. All pnces subject to change and offers 
subtect to Withdrawal w;thout notice. Rad;o Shack and TRS 80 are trademarks of the Tandy Corporation. CP/ M is a trademark of D;g;tal Research 

- WRITE FOR FREE CATALOG - • 

MiniMicroMart, Inc~~ • 
1618James Street, Syracuse, NY 13203 (315) 422-4467 TWX 710-541-0431 
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74l$ Orcler by Cot No 999 ond rypt 

74LSOO 33 74lS74 $ 99 74l SI61S3 n 74lS2SH 99 
74lSOI 29 74l$75 S 59 74LSI62SI 19 74lS2SIS 66 
74Li 02 49 74LS76 S 44 74LS 163$t IS 74LS2S9SI 99 
74L$03 29 74lU3 S II 74LSI64 SI 15 74LS260S 66 
74l$04 49 74LU 5 Sl 15 74L$165$t 69 74lS261 S2 50 
74LS05 35 74LU6 S 99 74LSI66$3 95 74LS266S 66 
74LSOI u 74LS90 S 59 74LSt51S t 29 74LS273U 25 
74LSOt l9 74lS92 S 75 74LSI69 $3 33 74l$275 $4 95 
74LS 10 U 74lU3 S 75 74LS 170$2 25 74L$279S 49 
74LSII l9 74L$t5 S It 74L$173 SI 25 74LS213SI 75 
74LSI2 l9 74LS107S 55 74LSI74SI 10 74LS29JJI 99 
74LSI3 S 55 74lSiot S 55 74LSI75S 99 74LS295SI 99 
74LS14 Sl tO 74LSII2S 55 74LSIII $2 50 74LS211St 10 
74L;I5 S 35 74LSt13 S 55 74LSI90S 6t 74LS324S1 75 
74LUO S 21 74LS114S SS 74l5111S1 15 74LS365 S 99 
74LS21 S 39 74LSIU S 55 74LS192S 99 74LS366$ 19 
74L$U S l9 7'LSIU SI 15 74l Sit3SI 15 74l S367S 99 
74lUI S n 74LS124SI 55 74LSt94SI 15 74LS361S 99 
74LS27 S 55 74U125 S II 74LSI95$1 IS 74LS373S3 25 
74l521 S U 74UiliS It 74LS191 S 99 74LS374S4 50 
7'LS30 S 31 74U132S II 74LS II7SI 99 74LSJnU 25 
74W2 S 16 74LS13U I 25 74LSU I Sl 99 74LS371St 69 
74LS33 S II 74LS13ts 99 74LS240UIS 74l.S316S n 
14LS37 S 39 14U145S199 74LS241S2 95 74LS393Sl 25 
74Llll S 5I 74LS147 S2 t5 74LS242SI 95 74L$395$t 99 
74U40 S 33 74LSUI S It 74L$243SZ 95 74LS399SZ 95 
7'll42 S II 74LSI53 S It 74LUU S3 25 74LS424Sl Z5 
74l$.47 S II 74LSIS4 S3 50 74LS24S SS GO 74LS670 U 25 
74LSU S It 74LSIS5$ 99 74LS247 S II l t LSts S1 t5 
74U51 S 39 74l$151 SI 25 74LSZ41S 91 IILS91 S1 9S 
74LSS4 S l9 74LSIS7SI 2S 74LSZS ISI 99 I1LU7 S1 t5 
74LW S SS 74U151SI 41 74LS253 S 99 IIL$91 $1 95 
74LS73 S U 74U t10 S 99 74l5Z51S2 ZS 

m·s Orclor by Cot No 999 ond Type 

7400 s 3 TU S 11 74101 s ~5 74111 s 19 
740t s 3 7U 6 " 74 111 $119 Htn s 77 
7402 S 35 7447 116 74120 s " 74119 Sl U 
7404 su 7441 77 74121 s 44 74110 s n 
7405 su 7450 20 74tt2 s 50 7411t SUI 
7406 s 39 7451 50 74123 s 52 74112 Sl 99 
7407 s 39 7453 50 7412S s 52 74114 $199 
7401 $ 35 74S4 20 74126 s 49 HilS Sl 99 
740!1 s 35 7450 21 74132 s 69 74190 St 19 
7410 s 35 7470 u 74141 s 77 74191 Sl 19 
7411 s 39 7472 29 74143 S3 33 74192 s 77 
7412 s 49 7473 36 74145 S7 77 74193 s 19 
7413 su 7474 49 74t41 St 29 74195 s 59 
7414 S66 747S 49 74 150 s .. 74191 s .. 
7416 s 45 7476 s 31 7415t s 59 74197 S II 
7411 s 29 7479 S3 tt 74153 s 59 74191 $1 49 
7420 s 35 7410 s so 74155 s 49 74119 S1.49 
7422 su 7411 s 91 74156 s 99 74221 $1.99 
7423 su 7413 s 59 74157 s &3 74251 s .77 
7425 s 31 HIS s 15 74150 s 77 74273 $1.10 
7426 s 39 7415 s 35 74161 s 79 74271 S2.95 
7427 s JS 7419 S1 66 74162 s 79 74219 s .12 
7430 s 35 74!10 s u 74163 s .sa 74365 s .69 
7432 s 39 749 1 s .59 74164 s .. 74366 s .69 
7437 s 39 7492 s 45 74165 s .. 74357 s .69 
1431 s 39 7493 s 45 74166 Sl 29 7436& s 69 
7440 s 20 7495 s 65 74110 Sl 59 74393 szso 
7441 $ 77 7491 S .IS 74113 $1.09 UH szso 
7442 s 49 74100 Sl 59 74174 s 19 1797 S2 25 
7433 s 69 74107 s u 74175 s 71 

ANADEX 
DP9500 I DP9501 PRINTERS 

loe• ''""' A~Uc!u ' two low <0$1 ~~ogn Plf10r"""'-1 Pf"''II'S 
dO<"}"'td lor ., ~· oncluC "9 --o ~ ~~t•S!lt 
gr-S~ty Boi•-'SIUhlfti9 WWtprOIIIIQI "' 
111 ~,.., •e o i)ICUI'rCy of 6:.0"" loon Clttnteo tnMXters• 
f % CNIXIII' ASCII M1 "'4h rer u se OtSandi!JS dollooe 
.. odin CW"""'9 o. clortetror>ll Wll snono:s~ ~ W~song 

lOg< Ao,llsiiOOt "'~'ft It oiCIOf leeo lorms contrOl horllont• 
•'ICI •II'Ial ~ and 011111 liP 11 b .. coooes hsy •r' II'IX"'9 
" •~ ~~~<• RS ?32 will or '"''"" 10011 ~u 

The DP9500 stilt tiiOttt ""t<~ you riQu••• mos: f.,..,,"'' 
1no ocu- gtiO'I>ts Suet lilt....., 1 9 a 9 cn ... or.r• lo<t 
0110 132 CG~u<M• or • 7 ' 9 10111 lor 175 CG~urnns "'"""' 
peeo t:.O 200 CPS 1'>1 3~ b\ 

The DPII501 ..-,lor o••o••u •PilOt tons lilt 11 • 9 
Ill' WI! 1)100u<H -0 gtochtS lfii'OOVf. ' Ofl tn 1J7 

cotu,.. d t"e 7 • 9 ciiM.a< Itt Ioiii tn ?20 colutMs oro..:es 
~ .. olf'!t.m '1'•'*"' por~1141 fk.l" maces 0()!1-f'! ... t 1crv4C 
aro 220 v-c 1 • EorOPU" use 1\1 3~ lb\ 
Cot No . 2551 DP9500 printer 
Cot No . 2552 DPI:.OI printer 
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ELE T NICS INC: 
19511 BUSINESS CTR. DR.

1
DEPT V9 

NORTHRIDGE, CALIFORIA 91324 
Send For Your Free Fl r Today! 

$183.00 

The rwllon·s best M111ng home video entertain 
ment center Is he re I Currently supporls a hbrary o f 
32 game cartrklges wit h over 1500 game vllrlallons 
ancl options. Now you c an enjoy a ll the fun and ex· 
c ltement of on arcade In your own home whenever 
you wish. T errlflc fOf petty e nlertelnment, clovelop· 
lng coord inat ion and deKterlty, education. or )usl 
plain !amity fun. Comes wllh Interchangeable 
loystlck and paddle controllers, special c ircuits 10 
p rotect hOme T.V .• and ATAAI'S rea lllllc " combat" 
game with 108 variat ions and o ptions. ATAAI'S real 
!aile sound affects and c risp, bright colora make the 
home video c enter your number one entertainment 
choice . 

CAT 110. 
2375 
2206 
ZZ07 
ZZOI 

OfSCNPTIOII 
ATAIII ...... o VIMI System 
llltriotC...Itlllr·Piir 
P- CNt-·Piir 
Joysttck c--·Piir 

Wl 

·--2"-
2 Ill. 
2111 

I'M:f 
113.00 

19.95 
19.95 
19 95 

2376 
23n 
2371 
UTI 
2311 
2311 
2312 
2313 
2314 
2315 
2315 
2311 
2311 
2319 
2390 
13tl 
2392 
2393 
2394 
2395 
2396 
2317 
7500 
2509 
lilt 
li34 
2U5 
li36 
2537 
2631 
2639 
2640 
2653 
2554 

ATARI GAME CARTRIDGES 
St••lllf 
IIKkJKk 
S,.ct W01 
s ..... ll4 
Slollhc
Otllw 
Slol ~11 
v .. Olf•~~~<• 
lfukoal 
c..,.. ...... 
Stru t RKI1 -loshtNI 
fMINI 
kwloot 
SkJ*nr 
fN Willi NIHIIIIfrS .... , .... s.,.,_ 
c ..... 
IIKktar•
VoMo c .. u 
Spactlo•-• 
Adn"'"'' 
lofy 500 
Homa.o tao- 1 ... 
Codurnttr 
flag C•ptoro 
AIISnlotttc 
Hoot "'d StOft 
M>ftiature Gol1 
Hangm•n 
Tic TK Tot 
CkCUI 

I 11. 
6 II. 
I 11. 

'" 'll. 
Ill 
In 
ill 

II 
II 

" II 
II 
II 
II 
II 
II 
II 
IL 
II 
II 
II 

" II 
II 

" 611 
6 II . 

'" 6 01 . 
I or. 
6 or 
I or. 
'01. 

11.50 
11 15 
12.15 
1295 
1115 
1950 
19. SO 
19 50 
19 so 
19 50 
19 50 
19 50 
II SO 
II SO 
lBO 
19 so 
1115 
19 50 
2S 00 
2S 00 
31 95 
31 95 
2&00 
2$00 
37 so 
19 so 
19 so 
19 so 
19 50 
lBO 
19 50 
117S 
19.50 
19.SO 

Note: Not lor use with ATARI Programmable Computers 

SSM M868 $135 
8K STATIC 
RAM BOARD 

6.r< b)'IS Dy 8 0.•1 fw t ~t'f"IO t0m1:lrttt -. ·~ 
8085 0110180 llooS~ ICh-'HSd'got.--1 4'- lla•H 
•~> t ... 11868 I • •e t• O 4~ OOol•O 01 or>t ~ -0 In 
Olllt"'f"l ·~ iiOCII~ • • 1,. 1 • •y to fOWl •••"'9 
1011• ¥1 ~ -as UI.A N PO<otr 21l02 RA I,! S 
-~· at 2 or 411 HZ -,. ·~ ., ·~ a.•ea ......,..,, 

s 

Cot No O.aerr'lllll Plicl 
' 1400-A 4501s tl S13S 00 
'1400·1 2501s l l $147 :.0 

t401·A 450os I & I $209 00 
t40t.l 250os 1 & I Sl2S 00 

'1402 loiiOOIIf s Z3 7S 

SSM 081 
VECTOR JUMP& 
PROTOTYPind CARD 
$41.25* 

stwt'~' Oi'" ,... 

·cot No 1429 Oatl• S4t 25 
Col No 1430011 I & I SIS 00 
Col No 1431011 ~~~·-· $3200 

Call Toll-Free: USA (800) 423-5387 
In California: (800) 382-3651 

Local & Outside USA: (213) 886-9200 



SSM CBl-A 

8080 CPU BOARD 
Just ackl an 110 bOanl and 1rs a COITII)uter' 256 bytes of on 

bOard RAM . W1th opt1011 IOf 2K of on bOard PROM Includes a 
power-on . preset rump circu1t. and MWRITE IS available. allow· 
ing use without a tront panel There· s a parallel mput port w1th 
status. an.S AlP contrOlled acklress1ng or PfiOM '" 2K blocks 
vectOf fU111C1 on 2K oncrements. RAM on 256 byte oncrements . 
RAM on 256 byte oncrements . onput port tor addresses 0 - 3t on 
clecomal $159 kit •c.t Nl . 1Q3 CI1·A kll 
•c.t MI. 1U1 Cll-A lllr ...... ~ 

Allows lilt onciUSIO<I ol ~< '"IOfiNI""' liiiCI • CUI• on · 
Clta coele., llltlorm ol Cl&l Sl•..-ls "'I"'" 1"\progr..., In· 
c!uCIH 11 -....: User SOO<•Ioe< uo lei """ """"'oc ono 
"'"" or - olpl\l onlor,_..,, 10 01 """' C... oe -
SOO<•he I) Clll/--,: Se.rcftts '" SIOCk ;ore.s liiiCI 
rii)Ofls cost I VIIut q..,l~y . I<UI ••"'" by une ~em . •nO gr liiiCI 
Ioiii. 8}...., ~ ~·es currenl Sloc:k leYtt ~n51 
S~~Krlltd r1101Cier goinl. liiiCI dosollys oil ,.,. ~oms on ,_ ol 
rooreler ~.,Ill Mn411ovt reoreler '"IorlNt.., 4)-.; Usn 
lltlllrlf"1 hie numbers r-1"'9 lilt 01111< on ooll<ft l'lo CUI• 
coon Ill storlcl llevNis loOt n.trnn •no numOers on groups o! 
24 ......... -...: Sl«k loots c• n oe U1ltG by lote numOer 10 
,_ memory '"'"'INI""' 11 IIIII _. ..... llr; Slores liiiCI 

"'""" .,.., hom cur "' cur 11 1111 c-..: UpdMH 'lal• 

:::-... .... liS-Ill!, 1M.- $14" 

PROGRAMMA 
DATA IASI MANIKMMENT 5 
$4t" 

An e~s y methOO ot Cft ;!ft1'19 <Uti hilt~ tlrtO s.tor•.ng 1~.., a~' 
rnemm y tor future uY AJIOws you 10 S*Ofe ~ mMII(tuL.ue ddla 
lor ,.,.,.,., produc1MCy. and tnoeloly or oncoroora1e VOU' own 
rOUI.,.S Uses RM!oo Slo«k s TRSIJOSI BASIC 1.1ncJ"'9" 
Cet No. 21• TRS-10 L2. 11« 

Allows you lei product ,.,..""0 hSI$. lorms. ,.,go numoeos o! 
orogonll ccwrnponderoce elc A cto.lrotltr ·oroenrt<J -d pro· 
cessorrg sySI"" prOVI(JinQ ,.,.,.,., h- liiiCI somplrcrty on 
"'"-ng ol I••• Eorrnorwn lilt neeo lor -d hyo"""'""'' 
or urr"9f r•ur•s Lone !or..,.,o~~q 0\ llont oiUiorNIOU:l l In· 
str1 - · Of r- ony 1CXt uso~~q somoot keyl>oo!C corn· -til ... 1»1 ....... l11l2,1M.- .... s • .• 
til ... 1SJI.I TII-II, l1 I U, 111 . .. , I u. 114UO 

Crt~~t your own subfCMI!rnts. assembler source 1~. CUll 1-------------------1 
hits. liiiCI FORTRAN rom Fully cornpMoblt ""h TRSOOS. 1111 ...., .,. CP/M 
FORTRA~ t-"" un -- I ?()C) 1onH per monutt 011 I I .--..v 
Slfl9lt PHS Also gtntr•n • Mty symOoloc losto~~q ot "'" $149" 
met-llft9UJ91 91""- Uocro usemtrlt< acceptsliO oe>· 
coon •nd ..._,, cornootte Intel mntlllo metro ~«••Y Lonk· A hlt·Ototnttd dO\k -•rng sysrem 1"" provides • conrnron 
rng - provodts 1 Vllrt!Y of tll)il)olrtoes. exec- by._, st1 o! utrr~oes lor pr09fJm CIMtoomtni ..O opetOtoon l fttoe are 
ol NSY comrnliiiC!Iines liiiCI switches. Any nurnller ol progr~~ns sox buoll ·in cornrn~nds . plys u!Milies tilled in lrorn dosk Runs"" 
""Y be loodtd Wllh tvst one tQIM\Jnd. Text- r_, « · "•not •• 1611 or memory 1"d one doSk drove Comotete w~h " ' 
cess. knt Ofrtnltd Only lilt iol)rlly rOUI'"CIS requwlcl to run I ,.,....,s CP/ M os 1 "9'SSe<IO Ir-k or ')ogrtol research 
Qll1oCul¥ FORTRAN progrn ,_ 01 - Ollore t•ecutoon c.t No. 1171 TJIS.IO L2. 11« wllhlo 
Noro ·SIIIICSIIO 110 Ill-S lor Utft Logoc UM"N...- ""Y 01 

wrrntn SIMC)I rfyong l'lo ~ ol,..,l«rng non·-0 tltvoces 1--------------------1 
to TltS·IO FORTRAN progrns $115 
Ce1 No. 1141 Til .... L2.12t( wllhlt VIUIITIM 515 SIIIU 

-PAOGA---AMMA--------41 5~ • OW.ttas 
• DoubM DeftaJty 

TIEUfM • SmgM :sltl«< 

$14
ft • ,..,..,, lor com,.,;,.l ertd ,.,._., epplicettOIIs 

Col... ......... '"' .. .. ,. "' 
n47 t.11 - 1u.o1 •10 sauo 

The rnoSI CDf1ljiMte COfiWII<lnoutoons lor lilt TRS·IO. ~ur· na 11 .._ 111M 111-11 ...... a_. $1$.M 
rllq Host toriiC)Utlf Turns your TRS·IO- i lo-t"""'. 1141 11 ... 111M 111-11 ........ $13 .• 
lr- SINtt Tt<m~ Ooi<M _,., TRS·IO or rNonh...,. 
t--t ''\I'"' hom VOU' IRS·IO Stno/ roc-IIASIC pr~ VIUIITIM 5n 511~ 
grns liiiCI CUt• AllOWs t•CIIJII9Iol progr...,s ...,. OhOnt Iones '10 - lOX 
1-requ•ICII ()perJte • ser,.. pr'"'" leSI your modem ~ 

liiiCI RS13?. liiiCI rnuch rnortr Coml)ltte wrth ,.,..,.,.."""""' • Certified twice, 77 Ired• 
on ltllplloM communoutoons. • Single 1/rled. double 1/ded 
til ... ZU7 .,._. ll, HI ....... - 2.1, IUU • Bulll·ln huO proleclor ring 
....,., ...,. IIMIIo • For cril/ul dele -//ulions 

Introduction to 
TIS-IO GMPHICS 
Bob Albrect and Don Inman 
0rot of lht ~t ouiS!Andlng UOOOooloe< 01 rllt SINII cornoutlf oS 
lilt ill>llrty IO provotlt QraQI>oUI CUt• OoSOIJY' 1ft. lor-ly cost 
lhouYnCJs ot c:ton.-r~ Ttws ~ ptOVtOH ~ tws<: •ntroauchon to 
grOQftO( oroqr....,ng u!otng dOzens ot ruo eumples wnoch run 
oro rht RJdoo Slo«k TRS·80 Comouter Tilt book oegoos ""h 
C>osoc concept lrne drJWW>g. lht<1 ltiels lht ruoer to rnore awn· 
oltatd Qe01'1e1roc SIIAOOS """""9 logure _,....., liiiCI Ollltr 
rnort MIY..-.ct<J IOOICS r.o ~llrNio<S os rtQu•eG llul '" un· 
llt<SI....0"'9 o! IIAStC ~uigt •S usu...c A I RS·IO Comoutt< 
1or ruM•nQ tumptts 1\ tK.QI'M"'tnoed bu! concett~s wto1 ~Y' 
lo most low tMI """'P'lltl \ wolh goit>hrcs t olj)olbo.,ots ( 11~ 

~~. 2144 $1.95 

1D1 ltl- 171 .. 1 lll-ll . ... 
ms ,,.._.,.. 111-11 ....... ..... 
UJ2 1llotii, IIIM tH-11 .......... ... 

DISII I DISKETTE DIIVE 
MAD ClEANING KIT 

$4t.ft 
$14.ft 
$4U5 

l')rs ~ene dllvt ne~s tteUtlf QefiOCIIC matntenttnte ta u~re 
etlocrtnl and error lote OQifOIIOfl Untoke o!lltr peupheral 
devocts lilt reiel l wrolt toead{S) on dlsk droves are ealremety 
dollocutt lo cit'" WlthOU1 p,~rtoally doSolssemtoMg lilt un~ Bur 
~ •nth ~kfs <1 1Sk drrve ht~ c~n•ng l111t tot user 
c.an t'e~r~ lhtw McHo re.ctt ~.c)s 1111 ru\1 rn•nutes' Av~ l.,D e 
101' be>tl'l ~ ·r. o~.na a "'~ ~·"oe .mo oouo•e Slc:ted ~ 
comolete .. ~hI oliO cte•nong o ,. , 4 01 orCS 8~ cleM1•n9 soru 
1oon .ono ,.,Y pour dosoen>e< W1 t? 01 $JO 
Ce1No.241t . ...... 
Cet No. 21M • .,. .. clllkette 

H088YW0Rllt ELECTRONICS INC. 
19511IUSINESS CTR. DR. DEPT V9 NOITHRIDGE, CAliF 

,....2J 

• Av•rl•b'- .n C.sselle or O.s••rr• 
Sa1oon II "-dS, st•tn ~!"~ o~ ~l'' V.'h.tn !.e'tl ng u-D tne tnl!O 
.. e u ~tt ., c:.un u-o d .. C: oo• n loe'1 anc uqru oe·a· r choo~mo o1 

"lO\E~ lN cornou1tt ClSD ol\ '; tne '.eve rn 'tt l'l1(fl fl ~~ mm~,,9 

~s 1hr movn. lh.'tl " •s conlempl.:f1mQ and lhel'l diSVL.:t,s I~ 
lllOVt ,, t'lds ch(r.;.en 11 come~ wl1h "t,tn{_,Wf.d boOII. o' open.ng 
n,.. es IBJ d I 1 ewe'S or "''I\ K'<1 a W«ld! hml morte 11'\df A I~ 
q,)YY'f n\0\ 'Or o .t\1!1~ A r"') rruv ~some re o 
til... ........ ...... 
2112 .... u 1llc- .... 
ZIQ a_. L 2 .. c- I " · 
23$2 .... l2 111 .._ • u . 
UU .,... L Uti DitU!It I u . 

TAS-80 and APPLE 
16M MEMOIY ADD-ON 
$5510 
Ewery1h•ny rou flt!ed 10 UC)(JIIH1e ~01 sySiem' lnctudts 4 IMQeS 
o1 ~ l ustrated .nsttuchons Comc)te1e w•lh RAM 's .tnO Off!' 

orogt anWlleQ ~~~ No ~'~<ll too's ftQulfe<J' WI 4 01 
til .......... 
11M ,_ •• llt'fiiMIIIIIil 
11MA '--· £.,_- ............... 4111711 
11- ,_ TII-II E.,. _._ ......... - 411171 
11iK A-1 
lUll niDY 

r:::; ~ • 40 contacts (2 x 20) 
IUWUIHJ!I!!!II • .01 " spacing 
For ellpMSiool or me1n Uftlt. WI. 4 oz. $471 

c.• No. 1110 2 for S9 

• Fat levttl II meclrln 
• PfO!frtHa 8 lnpuls end 8 oulpuls 
• Plu<JS drreclly lfiiO your TRS-«1 

No" y01.1 un use 'fOUl fRS 80 •s • dog.IJI 0001 ioe~ ourg1• r 
.owm I10"Mf ~ heautncy counltr loglll Oommer Cld<k 
room tome ,..~ 10 "'""' • 1tw0 Comes luty ~sserblt<l ano 
~~~ Use'' ¥tnlh Of w•thout the e•u-1n~10n •nttt1M;t' 'l.Jra pac" 
onchJdes onslrucl..,s. aQOiouhons. o;;ornple cvcuots. arlO"""'"' 
o<oqr;orns Woth gower SUPPlY WI ~ lbs 
c.e No. 1Ge2 

SEND FOR 
FREE FLYER 
FEATURING • • • 
PaiJe .-.ner Od9t ot 1mpress,...,e \Idle ol lt'lt' d t ptOdut l!. lr 

c.tu<kO 1n ttyPt a1e lomOOitf s ttmt•nals Ot\~. dHvtS Pf•nlers 
~tll('l m,Hty IT'IOI'e eteclro,vcs pellpM,t,tl~ lh.ll (,itfl ~ «JtmensiOO 
lo your Pt!ISOO;tl compult ny We also sloe~ c·ompulented (f..lf1\eS 
.tn(l toys <tOPhC.etiOil bcM,ds a lil19f! ~e'Khon ol ton-.o•ehe,~l'lf! 

so' • are ete<:ttO"' s bOOh t'Kt•otucs p..;4'1:'t •nl~.tl~ t1f 

cu1ts P C &. so!Oefmg .Ktes.s.oue~ ilnd mucl'l muth more 

FO< ell yow etectrOfliea' Of hollbytal"a nMda. cit· 
cle out lie- sw.lce ,_.,.,Of wrlle/ptlone ua lor 
your''" llluatreled llyer locley! 

HOW TO OIDEI 
_ ... ,11 ... ........... -. ... .... 
-.., .. ctotct. ............. c.u . ..... ... 
• .,.,.... olole -=-1.,.,._ U.l . $$ .... .__ 
-- - ................ Mil m: 1tr C.l.l. 1111 cllltt" "- ttltl lotllw. 

...... IIIM:U.A. 
ltwetit W.SUI1tr ... Zk ... 41C _.,...,_._ 
ar. Mil sa.za .., .. 2 ... 1111 11e ..., ...,_ .. ....,.--.:,.. 
..... Mil $3 ...... 2 ..... lie - _, .. 
ar. Mil s11.n .., .. 2 • · '""' st.• .... _, .. 

- , ............ " ..... lltl ... ,....... .. .,.. ...... '""'· --~~~-~""""a.-• ....., IIIIIs. lHU, ......... IIIiaf....,. 
~ ,.....,........, .-s. -·-· 
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TO ORDER CALL TOLL FREE 

1·800·321·2037 ILTMI INCORPO~~~:~ CALL COLLECT (216) 566-9130 ••s.ao...,~=·:;,~':,"'C:,~ = 
THE CHESTERFIELD BUILDING • 1101 lEAST 12TH STREET, SUITE 222 • CLEVELAND , OHIO 44115 

MODEL I .. . $69.95 MODEL II ... $99.95 
lntroducmg the latest addrhon to MTC's famrly of data management systems. AIDS-Ill. NO 
PROGRAMMING . easy to use. COMPLETE PACKAGE mcludmg demonstration applrcatron . 
documentatron and MAPS-Ill (see below). 

• Up to 20 USER-DEFINED FIELDS of erther numenc· or character-type 
• CHARACTER-type fields may be any length (total. up to 254 characters). 
• NUMERIC-type foelds leature automatrc formattmg. roundrng. decrmal alignment and 

valldatron 
• Full feature EDITING when addrng or changrng records 

ENTER FIELD (tan"t type-on more ch~r~cters than specofredl 
BACKSPACE (delete last character typed) RIGHT-JUSTIFY FIELD contents 
DELETE FIELD conlents SKIP FIELD (to next or prevoous held) 
RESTORE FIELD contents · SKIP RECORD (to nut or prevoous record) 

• SORTING of records rs MACHINE CODE assrsted 
200 RECORDS (40 characters) m about 5 SECONDS. 
ANY COMBINATION of frelds (rncludmg numencs) wrth each l reld rn ascendrng or 
descendmg order 

• SELECTION of records for Loadrng. Updating. Deleting. Pnntrng and Savmg rs 
MACHINE CODE assrsted 

Specrfy up to 4 CRITERIA. each usmg one of 6 RELATIONAL COMPARISONS. 
LOAD or SAVE selected records using MULTIPLE FILES. 
Example Select records representrng those people who live m the state of Col· 

orado. but not rn the crty of Denver. whose last names begrn wrth ··F"" 
and whose mcomes exceed S9000 00. 

· E•ample: Select records representing those sales made to XYZ COMPANY that 
exceed S25.00. between the dates 03/ 15 and 04/ 10. 

MAPS-Ill (M!C AIDS PRINT SUBSYSTEM). rncluded at no charge. 

• COMPATIBLE wrth AIDS-II data fries arod AIDS subsystems 
• Move up from AIDS-II and EXPAND to 20 f reld capabrhty WITHOUT REENTERING 

DATA 
• AIDS· II (Model I or II ) owners may UPGRADE FOR ONLY S25.00 

' WARNING' Hus program •s wronen on BASIC and can be losted on the normal manner 
Modol teatoon of program code os NOT RECOMMENDED due to ots eatreme compltaoty 

AIDS 
CALCULATION SUBSYSTEM (CALCS) 
MTC's moat popullr AIDS lllblyDm. Ult tor 
report ...-atlon lnvolvlnc baalc: lftlfliDulation 
o4 numeric data. Prints --~ IIMdl In 
tlttld, columnar r.port lorrMt. IUtDmatlcalr 
pner_.tq column hlecllnp, ..... end (op
tlllnlll1) lndentMion. Feltures hill! OS-III Mle(. 
t1on c....- end t111 cr.- a linlle ....-t 
from m4J1t1Pt llln. Provides the additlonll 
CIP8bMiits "' - ·apeclfied .,.._ torw.d 
COIIIIIUtltion& columnar IUbtDUII. columnar 
toUfs end -·defined ~(allows 
multiplicltlon. cllvlaion. addition. end subtree· 
tion o41Wd values end conatantsl. FNtura m., 
be Ullld in comblnltion. Far eumple, the 
Clltulation "' a -.defined QUintitJ/CDit col
umn m., lim~ be liad by lbelf. Ullld 
• l*'t Dl a .,.._ tarw.d comput.ltion end • 
l*'t o4 e1tt1er (or bottl) • columnar IUDtotll or 
columnar total. U• !of ec:countlrw. inventory. 
finlndll end othef' IUMric·t.ed" intormation 
~-
MTC CALCS ................ ... S 24.95 
For Model II ................... S 39.95 

Applrat, Inc. introcNc:es 

NEWOOS/80 
~It's ... ...._,~ to NEWDOS+ 
II here! Thil II not ., enNnced wertion Dl 
NEWDOS. but 1 completetr new product. 
Simpllfild DOS commlnCII t111 be lnDntly ••· 
ec:uted from BASIC. - within I p!'IJII"IIII, 
wittlout dilturbinl the midlnt code. s,ltlm op
tions. Midi • ~ protection, numbel'" end 
bile "' cllll driwet. IR£AI( key enll*ldiubll 
end lowerc.e rnodificaion ...,.nition. (Ill be 
quldllr end Ulil1 thlnpl. Five new rlndom· 
ICCftl 1111 tnJel lllow record lencth• o4 up tD 

•
••••••••••••••••••••••••••••• 4096 b,tn. end no FIEL.Dinrl! A powerful CHAIN lec:My IIDwa lleybolrd INP\J''f"l to be reid from I 

dill! file. An improwd RENUMBER lldlitJ I*· 

NEW the MAGIC WANDrM NEW 
SPI!CIAL I •..••••••.. S 288.85 

the moat powerful, moat flexible, most reliable. moat useable word processing softw1re 
available for 1 CPIM• bned TRS-808 model II. 

MAQIC WAND™ can do more work In leas tlma with high quality than 1ny other J)l"oduct you 
can buy. 

The command structure Is simple. logical and complete. The progr~ms 1re crash-proof and 
completely reliable. 

The system Ia supported by what users say Ia the best user's manual ever produced lor 
microcomputer software. 

FEATURES 
• Full acreen te•t editing • Up to 128 variables 
• Full text formatting commends • Conditional commands 
• Merging with external date Illes • True prQ9()rtlonal spicing 

QUOTES FROM THE June, 11180 Mlerocomputlng article "Super Word Proceaeora" by Rod 
Hallen 
"Of all the word processors I have used (and that Includes a dozen or more). the Magic Wand 
Ia the moet versatile. The Wand hu almost all of the features of other proc .. aora, plus many 
new onet of Ita own. It measures up to even the word·proceaalng software running on the 
largest mainframe computers." 
... " Magic Wand Ia an outstanding example of the new 1-la of software that are being 
written lor the amall bualneaaman. althOugh I can' t Imagine a bualnna of any size that 
couldn't use software of this quality." 

MAGIC WAND • will also oper1te on Outs baaed ayatema 
· will operat.e on 18k but we recommend 32k for adequ1te oper1tlng memory 
· Ia available on ~'I• and 8 diakettea 

IIAQIC WAND Ia a copyrighted program by Small Buainna Application• Inc .. T~ Ia a 
registered tnldemartl o f Tandy Corp., CPIM Ia a regiatered trademar11 of Digital ReiNrch Corp. 

mib &rCIUPS Dl .ut-u to be~~ =lm code. Diskettes m1y even be 
de n1ted 11 AUN -ONL Y! Fe1turea 111 

+ uti11tiH (SUP£ RZAP 3.0, -'c.) end 
much more! One MTC teclwlicll stiff membel'" 
llid Nv1nc NEWDOS/80 II "bettw thin Ml" 
(Jou'l hive to judp lor rourMII!). Includes 
110-PIIe instruction rllltiUII end MTC QUE 
Clrd. 
NEWDOS/80 .. .... ............ S 149.95 
CAlL REGARDING OUR NEWDOS+ UPGRADE 
PRICING. 

Tr.,ster PROGRAMS and DATA 
from MODEL I to MODEL II 

TRAN-SEND 
$4995

byMTC 
Aequll'es MODEL II n MODEL I with disk & 
RS-232. Simple to use. not 1 kit · nothinc else tc 
buy. Complete with custom Clble. ~·1• & 8" flop
pies, Instructions. May be used over phone lines. 
Custom Cable only ..... . ..... $19.95 
Su11MIIt lllf u~oe wolh Rodoo Shac:k' 111n~teo P<Oil~or(ACI 0131 

* PRODUCT PREVIEW * 
Generll Businesa Srstem lor Model II 
This product will be ' 1111-luture. ~ f..': businesa srstem. with lulr fttllrlted 

11 Ledpr. Accounts Receivable end Ac· 
counts PIPI*. A Payrolaubtrstem d be ad· 
ded .... 



THE TOOLBOX 
DISTRIBUTORS OF TOP QUALITY DISKS, DOS & DATA MANAGEMENT SYSTEMS 

PROGRAMMING 
TOOLS SAVE Any 3, 

$49.95 
Single sided. Single density. Soft-sectored 

DISKETTES For Model II ... . .. . ... . S 74.95 
--------------.~-----------..:..:...=....1 Verbatim 5

1
/ ,-inch 

SIFTER ..... .. . .... . ... . ... . $19.95 $ 2495 
For Model II. ..... .. ..... . ... $29.95 
Twelve in-memory hilh·IPMd sorts tor 1111 in any 
BASIC protrlnl: ltMiie, non-Wble, withlwlthout Box of 1 0 

trouble with RANDOM FILES! With MTC'1 Uill. tor numeric or ltrinc dlta. Random file 
Ta~~t•·DrhMn Accela Method (TDAM) you'l never Sort included. Some sorts written in machine Quantity 10 Bores . . .. .... .. ...... . S23.50 

FIEI.DiM apin. No ~ 'of code. lncludel sort IUIII'outinel. demo protrlnll 
. files 11 required. tnMrt the fOAM .net inltructlonl. Relotlte 11 needed with H1rd-sectored ( IO·holel. Bo1 ol 10 . .... .. S26.95 

"intlf'DI'etltr" into .ny BASIC protrlm .net type in REBUILD. Require~ pre~~r~mminc experience. 8-inch FlOPPIES 
sUtementsdetcribine the intoriNtion ...., _____ ..;._..;,_ _ _:_.....;,. __ _..,.. Sin&le·density. Bo1 oliO .. ....... ... ... S29.95 

TDAM doH the rHt! Reads .net SHRINK $19 95 Double-density. Bo1 of 10 . . . .. . .. .. . . S39.95 
.net records of IIIJ type (ewn tom· ' ' '' .... . ... ' . . . . . . . . PLASTIC LIBRARY CASES 

DATE field into 3 bytes!). Future~ For Model II.· · · · · · · · · · · · · · · · 529·95 s•;. · h 8 · h d·-~ S3 oo 
autcNftlttic file buffer allocationlctealloution. Malin Every Byte Count! Malle procr11111 o-~nc or ·•nc •-ette uw · · · · · - · · · · · 

bufferina. IUb-record blockina/de- lllllllr .net f..._,! Combines linll & removes un- FACTORY FRESH. ABSOLUTELY FIRST QUALITY 
end handles up to 255 fleldl per record. neeaury code includint r-kl. without alter· Minimum order 1 bor NO order limit! 

end Complete with inc protram operation. T~ reduce~ pro-
IIK!'run..,.... end demo pro- lflm m 25" to 40". ·---------------

-N.rM"moMII~r-nce. --------------~ .. Complete for Model I with all utilities 
SUPERSEDE · · · · · · · · · · · · · · · $19.95 Plus exclusive MTC QUE card! 
ForModelll .. .. .. .... . .. .... $29.95 NEWDQS + 
A "mull have" for the proteulonll pre~~rammer 
or the Mriou1 amateur. Probablr one of the 
&rutnl time--• .,aillble. Write pre~~rama in 
ahorthand · thlllle v.-ilbll -. · ,_,ate $ 6 9 9 5 pr01r1m documentation · UM with REBUILD end 

~~:-----------~~\:MI==~LE~to:~:·::~:pr:ot~r:'"':':f'~::~~one~::- JI byAp~rat 
REBUILD .. ...... · .. .. .. · .. · $19.95 MINGLE·II ......... .. .. .. ... $19.95 40 TRACK VERSION $ 79 95 
For Modell! . .............. . . $29.95 F Model II s .. .. . .. .. . . 
Reor 

· tor or . . . . . . . . . . . . . . . . . 29.95 
11111Ze protrlml addina PfOirlm code. indudel REF, RENUM, SUPERZAP. EDITOR/ 

...._, entution. readability. Much more thin sim· Merae up to 14 lile5 (Protram or Dlti) into I ASSEM .. DISASSEM .. DIRCHECK, end more! This 
pie renumberina. R..-rge &roupl of~~ siftale file. Dlti files miJ be IMI'Ied in IICendina i1 the Ofiainal NEWDOS with a1 of Applrat'1 utility 
within 1 protram - aut~atic:ally -~, or detcendint sequence with the orderin& blsed pre~~ram1. lncludlle1tluaive MTC QUE (Quick Ullf 
reterentn to line number~ . \he with on I uwr-~P~tified C~Pifiton field. A very han· Education) card. 
SUPERSEDE end MINGLE for m~rimurn effect. dJ ut~ity tor consolidatinc dlta files. MTC QUE C.rd only .. . . . . . . . . . . . . . .. $1.50 

let Your TRS-80!' Teach You 

ASSEMBLY LANGUAGE 
DISK 1/0 TECHNIQUES 

REMSOFT dDIII it aaain! REMDISK-1 is 1 concile. 
t..,..Uted aupplernent to REMASSEM-1. Pacbp 
conalsta of two 45-minute leuon1 on audio tallet· 
tn. and diapiiJ pre~~rams pro~ illustrltlon 
end reinforcement. Providel apec:ific tradl end 
sector 1/0 techniqun, end ~~quentialend random 
fie acceu methods end routinel. 

REMDISK·1 ..... .. ... . . .. .. . $29.95 

Let your TRS-~ Teach You 

ASSEMBLY 
LANGUAGE 

REMSOFT'1 unique P«klel. " INTRODUCTION 
TO TRS-80' ASSEMBLY PROGRAMMING" in
cludel ten 45-minuteleuonl on audio tlllettH. 1 
dilplly PfOirlm for e~eh leuon providin& ilu1tr• 
tion & reinforcement. and a telt booll on fRS-80' 
Assembly Lquace Pre~~rammina. Includes uw
ful routinH to Ktfll keyboard. video. printer .net 
ROM. Requirn 161< · Level II. Modell. 

REMASSEM-1 . ..... ........ . $69.95 

The perfect supplement for your 
NEWDOS + , from IJG, Inc. 

"TRS-80 DISK AND 
OTHER MYSTERIES" 

by Harvard C. Pennington 
132 PillS written in PLAIN ENGLISH P«ked with 
HOW TO information with detlb. eumples and in· 
depth e~P~anations. Recover loll lilel .net diret· 
tories. rlt'nove file protection. mike BASIC pro
&rlnls unlistable. How to uw SUPERZAP. recover 
lr~ DOS errors .net MORE! 

TRS·80 DISK ..... ...... .. .... $19.95 

All products WE ACCEPT • Add $2.50 for 

MOST ORDERS QUANTITY shippinc& IUM.,.teed for • VISA 
repUcemertt only. SHIPPED DISCOUNT handl' 

Prices, Specifications & * * * • MASTER CHARGE * • $2.00 "'lxTRA 

Offerincs subject to 
WITHIN ONE INQUIRIES • CHECKS tor C.O.D. 

chance without notice. BUSINESS DAY INVITED • MONEY ORD£RS • Ohio residents 
• C.O.D. add 5 '/z"' sales tar. 

TO ORDER CALL TOLL FREE 

I 
1·800·321·2037 

,..uo IH OHIO CALL COLLECT (216) 566-9130 
• INCORPORATED 

ILTDI 
THE CHESTERFIELD BUILDING • 1101 EAST 12TH STREET , SUITE 222 • CLEVELAND , OHIO 44115 
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When It Comes To 
TRS-80 Add-on Memory . •• 
LOBO Has 

It All. 
LOBO DRIVES manufactures d1sk dnve sub
systems designed to prov1de TRS-80 ' users 
with a w ide selection of low-cost. h1gh-speed. 
efflc1ent. mass-storge capabilities Every 
LOBO DRIVES Memory System IS thoroughly 
tested and burned-In to assure reliability and 
carnes LOBO's un1que one year 100% 
parts/labor warranty 

Expans1on and enhanced 
capabilities are key words an 
ach1evang full ut11izat1on o f your 
computer system LOBO 
DRIVES complete line o f 
TRS-80 compatible d1sk dnve 
subsystems 1s the Ideal. cost 
eflect1ve way to prov1de the 
expanston capabilities you 
need to meet your system 

growth reqUirements 

' TRS·80 IS a traclemark of Rad<O SINICk 
A r anoy Company 

TRS-80 MODEL II 

LOBO DRIVES makes 
expanding your TRS-80 
Model II very very easy 
Now you can add more 
lloppy d1sk memory at less 
cost And. LOBO can prov1de 
you w1th up to 40 MBytes of 
fixed d1sk W1nchester technology storage 
capacaty that as completely software 
compatible to your Model II 

• Model 800.850 8-mch dual Floppy 
Systems 

• Model 1 850 Dual FloppyfFaxed Dask 
Memory System 

MODEL 1850 DUAL 
FIXED/FLOPPY DISK MEMORY 

SYSTEM 

LOBO DRIVES has combmed a 5 or 1 0 
MByte Wtnchester technology hxed dask and 
1 6 MByte double-saded. double-denslly 
floppy dask dnve an one cabanet The unaque 
controller can accommodate two dual un1ts 
Now you can have the speed and reltabil1ty of 
faxed d iSk. w1th bualt-1n floppy back-up 

• 5 or 1 0 MByte Fixed D1sk Capac1ty 
• Up to t 6 MByte Floppy D1sk Capac1ty 
• Winchester Reliability 
• Software Compatible 

MODEL 800/850 DUAL FLOPPY 
DISK MEMORY SYSTEM 

Complete w1th styli7ed cab1net, power 
supply controller. anterface. and cables. the 
Model 800/850 Dual Floppy D1sk Memory 
System IS the Ideal way for the seraous user 
to expand h1s d1sk-based TRS-80 

• Up to 3 2 MBytes Capac1ty 
• S1ngle-s1de Sangle or Double Densaty 
• Double-S1de Sangle or Double Dens1ty 
• Complete Software Compatab11ity 
• Hagh Speed Access Tame 

MODEL 400 51!4-INCH FLOPPY 
DISK MEMORY SYSTEM 

A low-cost. hagh performance software
compatible Floppy Dask for TRS-80 Model I 
users 

• Up to 220 KBytes Capacaty 
• Sangle/Double Densaty 
• Soft Sector Format 
• 298 Msec Access Tame 

MODEL LX80 EXPANSION 
INTERFACE 

LOBO DRIVE's new Model LX80 expans1on 
Interface enhances system performance by 
expandang d1sk storage capacat1es beyond 40 
MBytes. add1ng a second senal port and 
factl1t1es for an addattonal 32 K RAM The 
LX80 permats you to ach1eve the max1mum 
expans1on capabilities of your TRS-80 

• Connects Darectly to Keyboard 
• Two Seraal Ports (optaonal) 
• One Parallel Expans1on Port (standard) 

• One Parallel Centronacs" 
Pranter Port (Standard) 

• Supports Double Densaty 
5'/• and 8 1nch Flopp1es 

• Separate Port for 8-anch 
Flopp•es 

• Swnch fo r Overnd1ng 
Keyboard ROM 

• Separate Port for Fixed 
Dask Dnves 

MODEL 950 DUAL 
FLOPPY/FIXED DISK 
MEMORY SYSTEM 

LOBO combanes the out
standang capab1ltt1es of the 
latest technological break 

through 1n dask dnves. the 
Shugart Technology 5 ·;. -anch 
Macro Wanchester hxed dask 

drave wllh the proven 
reliabtlity of the Model 

400/450 Floppy Dtsk an one 
easy-to-use cab•net 

• The Storage Capaclly of 16 double-
Sided double-densaty Mana-Fioppaes 

• Bu1l1-tn Floppy Dtsk Back-up 
• 1 70 Msec Average Access T1me 
• Sealed EnVtronmenVW1nchester 

Reliabili ty 

,V()f£ L•m •eo A.-a<~at '•"' ""'fall '980 

Se<? your nearest dealer, call or wnte for the t;omplete LOBO DRIVES story 
hnd out JUSt how compet•t•vely proceo a quahly dnve can be 

~B 
drive 

I NT E RNAT I ON A L 

..... 15 

935 Camino Del Sur 
Go le ta, Califo rnia 93017 
(805) 685-4546 
Telex· 658 482 
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STARTER KIT 
EXATRON STRINGY FLOPPY FOR THE TRS-80 

Recommended 1nitial purchase: 

Eutron Stringy Floppy $249.50 
40.00 
15.00 

9.95 
5.00 

SPECIAL PRICE FOR THIS STARTER KIT 
Sales Tax (California only) 

$299.50 
3 Wafers each: 5', 10' , 20', 50' 
Bus Extender, 2·for-1 
ESF Machine Language Monitor 
Wafer Orgamzer 

$319.45 

Shipping and Handling 5.50 

TOTAL 

For more information see the current Exatron Stringy Floppy Owners Association Newsletter in Microcomputing. 

If you have MlV qu11t1ons .t.Gut ttle product, ebout Eutron, or 
ESFOA, pte- catt the Hot line. Add,_ letters to ESFOA, 3559 
Ryder St., Santa Clare, CA 95061. 

Strinty Floppy 11 • tTedemerit of Eutron Corporation. 

HOT LINE CFor Cells Outs1de CAl 800-538-8559 

• exa ron 
~x.:ell~nce in electronics 

3555 Ryder Street • Santa Clara, California 96051 
(408) 737-7111 
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