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EDITORIAL �
It isn’t really that hard to make it in 

today’s software market. Here are a 
couple of ways to do it. 

First, you must realize that a great 
number of TRS-80 owners honestly 
feel they have a right to any software 
they can lay hands on. Many also have 
an insatiable appetite for any program, 
even if they cannot use it themselves ›
it makes great trading material. 

Don’t try and write anything 
yourself. After all, it is too hard, you 
don’t have any good ideas anyway, 
and if you do, someone may steal it 
Besides, there are good software 
authors, and all you need do is figure 
how to cash in on their work. 

Set yourself up as a "Program 
Review Agent’’, or maybe as a 
"Software Library". Buy a legal copy 
of all the software worth having, make 
a list of it and offer it to your clients. 

Realizing that a large amount of 
what passes as software is bad, you 
can appeal to the common user 
complaint that you have to buy it 
before you find out it is no good. Sell 
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memberships in your organization for 
"X" bucks per head and offer them the 
chance to "look" at the software 
before they buy. 

If Joe Doaks in Podunk checks out 
one of your offerings and makes his 
own copy before returning it, there is 
nothing you can do about it, right? And 
you did not sell the software to him, 
did you? 

In the middle of the night. when you 
wake up, you know that this is exactly 
what you expected him to do, else you 
would have no reason to exist. Never 
admit to this in public. 

So there you have a way to do it. 
There is yet another way: 

Contact the original owner of the 
software you wish to sell. Negotiate 
any sort of license agreement with 
him - agree to all his terms. After the 
agreement is signed, go ahead and 
make and sell his software - and 
ignore the licensor completely . Also 
ignore all the terms of the contract, 
and sell as much and as quickly as 
possible. 

After some time, the licensor will 
void your agreement due to non›
performance (if he wrote it correctly in 
the first place). But now it is up to him 
to prove how many copies you have 
sold . He has to weigh the price of legal 
action against what he may be able to 
recover. You, of course, have kept no 
records and when he calls you are 
always "out". 

If you can live with yourself and can 
sucessfully dodge all your licensors, 
this is one way to do it . 

In case you are beginning to 
wonder - we do not condone either 
of the above methods. But this sort of 
thing is going on daily in the software 
industry. 

Right. wrong or indifferent, here is 
what may happen if it keeps up: 
Authors (and there are very few really 
good ones) are simply going to quit 
writing. Some already have. They are 
going back to bricklaying or welding or 
whatever they were doing before . If 
they stay in the business, it will be to 
write custom business programs for 
one customer and charge excessive 
prices, knowing full well that one copy 
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is all they can sell. 

After everyone has a copy of a II the 
present software, there will be little 
more . Users can then play Startrek till 
it comes out of their ears, or give up 
and learn tennis or bridge. 

The software industry may be going 
to hell in a handbasket. and if it does, 
personal microcomputing may well go 
with it . 

If that thought dosen’t bother you, 
then go ahead and take that "free" 
software - while there is still some to 
take. 

The fact that we create our own 
reality could not be more amply 
demonstrated than by this situation . 

----- - - -• • Mike 
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activities. The number one stumbling 
block and massive time-burner of the 
whole mess is simply keeping track of 
what's going on where, when, and at 

Leff81’$ to the Editot �

At the time I wrote HEXDUMP (80-U.S. 
Mar-Apr 80) all I needed was a plain 
memory dump, and it just didn't occur to 
me to provide an ASCII character display . 
However, the other day I was printing out 
a very long disassembly which wasted an 
awful lot of paper by trying to 
disassemble individual ASCII characters 
in tables as separate Z-80 instructions, 
and this letter is the result. 
The following quick modifications to 

HEXDUMP provide all printable ASCII 
characters for the machine code being 
dumped, in addition to the original hex: 
ADD the following instructions: 
255 AS$=" " REM CLEAR ASCII 

STRING 
375 REM GET ASCII CHAR IF 

PRINTABLE, OTHERWISE DIT 
376 IF ME } 31 and ME < 128 THEN 

AS$=AS$+CHR$(ME} ELSE 
AS$=AS$+" ." 

REPLACE the following instructions: 
110 CLEAR 100 
450 IF V$="Y"THEN LPRINT AS$ ELSE 

PRINT A$ 
CHANGE 430 by removing the ending 
" " ; in order to make room on the CRT 
display. This removes all blanks in the hex 
part of the dump, so you may want to add 
the following to put one blank in the 
middle: 
435 IF X=7 THEN PRINT " "; 

Louise H Frankenberg, Pasadena, MD 

Thanks for publishing the announcement 
of our club meetings. So now we have 
this problem -- our TRS-80 Group has 
outgrown the meeting room at the 
Bellaire Chamber of Commerce where 
we met for a year and a half, but people 
still keep coming to the old place. And so 
does the mail. 
To help visitors and members find the 

right place at future meetings, will you be 
kind enough to print the following? 
THE 80-USERS OF HOUSTON club 
meets the first Wednesday of each month 
at 7:30 PM. Anyone interested in micro­
computers - for personal or business use ­
is welcome. For the location contact Ben 
Taylor, (713) 664-5823. (3723 Purdue, 
Houston, TX 77055) 
Our former notice of the Group 

meetings gave the street address. So the 
Bellaire Chamber of Commerce has been 
getting lots of mail about little computers 
• and they do not like it! If your mailing list 
had "The TRS-80 Microcomputer Group 

of Southwest Houston" on it, you might 
revise the name and address. 

B C Taylor, Houston, TX 
(Nice to see you are growing! (Ed) 

I'm really getting a charge out of all of you 
jumping on the band-wagon about 
software pirates . The idea that someone 
would give a copy of a program away! 
Well I'll tell you guys something - if 
someone at a meeting gives me a 
program, I don't care if it sells for 7.95 or 
150.00, rm taking it! 
I'm fed up with all your magazines (or 

rags} printing the same stuff only a month 
later with a few char.ges. Do you think I 
like getting 5 different ones in the mail 
each month showing me 5 different ways 
of doing the same program? 

And how about purchasing a program 
from Softside only to see it free in 3 
magazines later . And that free book for 
going with Super Wayne's BO-Micro ­
well you get what you pay for (0=0}. 
I'll stop taking software when 1, copy 

machines are taken out of libraries. 2, you 
or any member of your staff gets rid of a 
Betamax for pirating movies. 3, any one 
of you stop tape recording music off the 
radio and 4, when any member of any of 
your families goes to a quick copy center 
to get 40 copies of sheet music for 
"church choir" instead of purchasing 40 
original copies at the music store. Get off 
your soapboxes and do a magazine - I can 
get sermons on sunday! 

Unsigned, Philadelphia, PA 
(Enjoy your copying, as long as there is still 
something out there to cop)!. Attitudes like 
yours will make authors turn to something 
else, and will eventually cause the quiet 
demise of home and hobby micro­
computing. After a few years you will find 
you have nothing to do with your expensive 
toy except play the same oldpirated games. 
over and over. I don't own a Betamax. don't 
use the copy machine at the librarv. tape 
music off the air and mv name is Mike 
Schmidt. what's yours?? If you honest/)! 
feel you have a just cause you could sign 
your name to your letter - or do you feel 
guilty about something? -Ed) 

I own an electronics shop, am manager of 
a pawn shop, and juggle half a dozen 
other semi-businesses and hobby 

what price. TRS-80 is slowly but surely 
relieving that workload - and 80-U.S. is 
nursing and goading me as I plug away at 
the keyboard. No matter what 
information I stumble across, I've needed 
to do some tailoring to get it to spit back 
results suitable to my picky applications, 
and 'tis a hell of a lot easier to work with 
information written directly for the TRS­
80 than it is to translate ideas from 14 
other breeds of machine. 

Wayne M Davis. Bellingham, WA 

Please accept my hearty congratulations 
on a most enjoyable and helpful Journal. I 
especially appreciate the "new" View 
from the Top of the Stack. Excellent. 

I am a theology professor at Inland 
Empire School of the Bible in Spokane. 
We use a 32K 2 disk system (Mod I} for 
mailing list and bookkeepping 
applications. I'm writing all the programs 
myself, and find helpful material in every 
issue of the Journal. Please .. keep it up! 
Bi-monthly is perfectly all right. It takes 
me about that long to absorb it all 
anyway! 

Bruce W Gore, Spokane, WA 

I would like to obtain information about 
interfacing a TRS-80 to an old model of 
IBM Selectric (Model 71 ). I would also 
like to know if any commercial interfaces 
are available for this purpose. If you or 
any of your readers have this information 
I would appreciate receiving it. 
N Vijayan, 1332 Notre Dame Dr. Davis, 
CA 95616 (916) 756-4955 

With a little bit of effort I've learned to use 
the numeric keypad by touch. This has 
been especially helpful for speeding up 
the entry of long data statements, i.e., 
some of the music and sound programs 
published lately. However, data input still 
requires a juggling act. With one hand on 
the keypad and the other hand for the 
comma key, a major benefit of the keypad 
is lost. 
This promptecl my search for a better 

way and I think I've found a solution . First 
I enter all the data statements in the 
program, but instead of using the comma 
between numbers I use the period 
(decimal point) on the keypad. I then 
enter the following temporary program 
using line numbers higher than those 
used for the data lines. This short routine 
will convert the periods in the data lines 
to commas. 
1 OOOY=PEEl<(16634)*256+ 

PEEK(1 G633} 
1001 FOR X=17134 TOY 
1002 IF PEEK(X}=46 POKE X,44 
1003 NEXT X 
Typing RUN 1000 followed by a list 
command will show the periods have 
been converted to commas. After 

(Continued on page 6) 
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Having recognized an emerging need 
to review software. Dick Clope launched 
his "80 Software Critique" to give us a 
chance to read some in-depth software 
profiles. impartially written as a software 
survival manual. He even got the 
approval and endorsement of several 
prominent sources in the industry. I sadly 
note that Dick will close down his critique 
after Issue 4, and this service to all of us. 
suppliers as well as consumers. will end. 

Recently a new "service" has been 
brought to my attention which proports 
to let the subscriber " ... try a Level II 
program before you buy it". This appears 
to be a "lending library" in disguise. A 
lending library is an activity which makes 
programs available to their subscribers. 
These "services" are not authorized to 
make programs available to a third party 
by program author. and tend. by their 
nature. to deprive the author of the 
program royalties to which he is entitled. 
This clearly is not contributing to the 
advancement of the industry. 

This will fill the greedy need of some 
subscribers to the "service". There are 
"Program-a-holies" who cannot see that 
there is a reasonable limit to how much 
software you actually need. 

There is not much incentive to 
develop software if there lurks in the 
shadow those who would deprive the 
author of the royalties they are entitled 
to. 

The industry has now reached an 
important crossroad. If something 
effective is not done to contain the 
efforts of those engaged in unethical 
activities in our hobby, it stands a good 
chance of going down the drain . If 
serious legal action becomes necessary 
to resolve copyright matters, the micro 
revolution may be squashed in the 
process. By creating hurdles sufficient to 
discourage any clearly questionable 
activity from thriving, we can enjoy the 
freedom to use our computers as we 
wish. 

After having carefully considered what 
lays before us, I propose a simple but 
effective plan to assist both the software 
author as well as the consumer. This plan 
would call on the authors to subsidize 
evaluations of their own products and 
fairly assess them in several areas using a 
1 to 10 scale. This assessment would 
cover the obvious categories of interest 
to a purchaser of the product and could 
take the following form: 
Name of program/name of supplier/ 
ease of use/instruction rating/descrip­
tion fits ad/can learn from it/instruction 
understandability/hardware needed/ 
etc... 

A one-line evaluation would cost 
50¢/program and would be objectively 
evaluated by people in various 
backgrounds who have no interest in 
ripping off the author. 

Tentatively, the ABS Quality Control 
Foundation will provide this service 
which will be subsidized by the authors 
themselves to have their programs 
appear on the list permanently and will be 
available to anyone interested in the list 
free by sending a self-addressed, 
stamped envelope. 

This proposal will need the support of 
every publisher, since this type of non­
profit service will require constant, 
visable exposure, notifying the readers of 
the existence of this service and how to 
take advantage of it. A few lines tacked to 
the bottom of the masthead as a standard 
practice is suggested. 

It is easy to see that a simple idea like 
this, after running for 6 months, would be 
effective because you could safely 
assume anyone doing business and not 
listed could have something to hide. 

Unethical is an antiseptic way of 
describing something we all 
acknowledge as being crooked, and it is 
only due to legislative oversight that it is 
not, in fact, illegal. 

If a critter has webbed feet, feathers, 
looks like a duck, waddles and quacks ­
I'm going to call it a duck! 

I welcome comments, criticism and 
suggestions regarding the above. 

Thomas Frederick 
PO Box 8297 

Ann Arbor, Ml 48107 

P .D . BDX 16355 
FDRT WORTH 
TEXAS 76133 
8171294-2510 

CORPORATION 
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introduces �

THE TRS-80* MODEL I SYSTEM DESK �
Recognizing the need for a 
completely integrated system desk 
for the TRS-80 Model I, Computer 
Business Systems introduces an 
operating console to eliminate the 
unsightly and confusing maze of 
cables, power cords, and switches to 
make the Model I an easier computer 
to use. Solid 3/.1" wood construction 
throughout with a beautiful walnut›
grain laminated finish that resists 
bums, mars, etc., it blends perfectly 
into any office or home decor. 

$399.00 
FEATURING 

� � Tum-key power up, provides security access and controls power up to all components. The CPU and all its 
attachments power up together, ready for processing. 

� � Built in cooling fan keeps disk drives, expansion interface, and CPU keyboard in optimal operating range. 
� � Built in power outlet strips ( 10 grounded outlets, UL approved) leave room for complete expansion of the 

Model I computer. One AC power cord (10 ft external of desk) powers all components. 
� � Removable top allows access to all cables, power cords, and electrical connections, but keeps them 

completely hidden from view and inaccessible to tampering. 
� � Holds the full compliment of TRS-80 Model I components: 

up to 4 mini-disk drives 
expansion interface 
keyboard 
CRT display 
2 cassette player-recorders 
almost any printer 

� � Built in and recessed "RESET" button extension eliminates fumbling with pens or pencils trying to restartyour 
system, yet does not attach to your TRS-80 in any way. 

� � Absolutely no modification whatsoever to TRS-80 hardware; your warranty remains intact. 
� � Forms may be fed thru printer from bottom ofdesk(ample slots are provided) orrearofprinter. lfprinteris not 

used, a matching filler is provided for slot in desk top. 
� � So compact the dimensions are the same as a nonnal desk: 60"L x 30"W x 29"H. 

FOR MORE INFORMATION CALL OR WRITE TODAY 

COMPUTER BUSINESS SYSTEMS �
329 South Highland Avenue �

Lombard, Illinois 60148 �
(312) 932-1344 �

·rRS.SO is a trademark of Radio Shatk. a Division of the Tandy Corporation 



* New Ptoducfs * �
LEARN TO COMPUTE 

Now available from Radio Shack is 
TRS-80 Level II Basic, a self-teaching 
guide for learning to program and use 
a Level II TRS-80 with no previous 
computer experience. This 351 page 
step-by-step manual is written by Bob 
Albrecht, Don Inman and Ramon 
Zamora. The authors believe that 
learning to program can be an 
enjoyable experience. The material in 
the book gets more challenging as you 
move through the chapters. The book 
is available from participating Radio 
Shack stores and dealers, priced at 
$9 .95 

QUILL DRIVER 

Quill Driver is a text processor for 
the Model I or II TRS-80 with at least 
one disk drive. OD both enhances 
capabilities of existing text processors 
and acts as a stand alone system. A 
50+ page manual provedes extensive 
documentation . Other features 
include commands for accessing 
alternate input files, right justification, 
handling problem formats such as 
tabulation and hanging indents, 
various forms of pagination and more . 
Thirty three commands in all. A 

transpos1t1on of PENCIL, BASIC and 
EDTASM text files to any one of the 
three file types . 

The package also includes a driver 
which allows toggling between upper 
and lower I shift upper and lower case, 
a repeating key and other features. 
Lower case may be input whether or 
not user has a lower case mod. 
Formatted output may be directed to 
screen, printer or disk . The entire Quill 
Driver package is only $39.95 on 
diskette, and is available from The 
Alternate Source, 1806 Ada St., 
Lansing, Ml 48910 

program is also included to allow the 

PINBALL 

Acorn Software Products Inc., 
announces the release of PINBALL, a 
real -time, arcade game for the Level II 
16K TRS-80, written in machine 
language. PINBALL includes flippers, 
bumpers, rollovers, runs and bonus 
points. The space bar on the TRS-80 
releases the ball at various speeds 
under player control. Once in play, 
both the speed and acceleration of the 
ball depend on the contact with 
various features on the board, 
including the mysterious "Bermuda 
Square". PINBALL is priced at $14.95 
on cassette or $20.95 on disk. Acorn 
Software Products Inc., 634 North 
Carolina Ave SE, Washington, DC 
20003 (202)544-4259 
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ZOOM 3.6 

Is an electronic "black-box" that 
connects in between a Level llTRS-80 
(or expansion interface) and a CTR -41 
or CTR-80 cassette recorder. With the 
ready-to-run software supplied with 
it, tapes can be written and read in a 
special format at 3600 bits per second. 
No soldering or modifications are 
required . Zoom 3 .6 is wholly 
transparent to all XRX mods (and to 
any other signal processor connected 
to the cassette port), and to the 
CLOAD, CSAVE, SYSTEM, and 
PUNCH functions. All cables can be 
left plugged in permanently. For 
further information send a SASE to 
ZOOM! PO Box 3766, Nashua, NH 
03061 (603) 889-0901 

NEW GAME SOFTWARE 

Simulation Software announces 
the release of two programs for TRS-
80's equipped with Level II and at least 
16K of RAM. DUNGEON EXPLORER 
2.0 is an extensively revised single 
player game of fantastic combat 
adventure. A player tries to become a 
superhero by battling the vicious 
monsters within the Dungeon of 
Xanadu . The game features a 
streamlined game command input 
routine (using INKEY$), improved 
combat sequences, additional 
monsters and mapping graphics. 
COSMIC TRADER is a multiplayer 
game of interstellar trade. Up to four 
people try to amass a fortune by 
commanding their own star freighter 
in a quadrant consisting of nine star 
systems with nine categories of trade 
goods. Players must negotiate all 
transactions with alien merchants 
(the computer). Players must cope 
with sudden changes in the 
marketplace and in market prices. The 
user can adjust the game length to 
play for just half an hour or for an 
entire evening. Both programs are on 
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cassette and come with complete 
instructions for $12.95 plus $1 per 
order for shipping. Simulation 
Software, PO Box 1368, Warren, Ml 
48090(313)758 -0798 

SELECTRIC INTERFACE 

Kogyosha, the largest manufacturer 
of DC solenoids in Japan, announces 
production of the KGS-80 Keyboard 
Actuator. This new peripheral turns 
an IBM Selectric Typewriter. or its 
equivalent, into an economical, high 
quality printer for the TRS-80. In 
seconds, the KGS-80 is positioned on 
the keyboard, plugged into the 
expansion interface, or directly to the 
CPU using the interface cable. and the 
Selectric is ready to start printing all 
Level II print commands. No 
modification to the . typewriter is 
necessary, nor does the KGS -80 
require any software to operate. Cost 
is $599 .00, without the power supply. 
For more information contact Mark 
Nakanishi, Kogyosha USA Office, 179 
Riveredge Road, Tenafly. NJ 07670 
(201) 569-8769 

DOUBLER™ 

Percom Data Company has 
announced they have begun 
production of a double-density disk 
controller adapter for the TRS-80 
Model I computer. Using the 
DOUBLER™ a TRS-80 computer 
owner can now store almost four 
times more data on a five -inch disk ­

up to 354 formatted Kbytes. The 
DOUBLER™ adapter plugs into the 
controller chip socket of the computer 
expansion interface. No circuit mods 
are required . Price, for the 
DOUBLER™, DBLDOS™ - a TRSDOS 
compatible double-density operating 
system - and a utility for converting 
TRSDOS, Percom OS-80™ and other 
single-density files and programs into 
double density format, is $219 .95. 
Percom Data Co, 211 N Kirby, 
Garland, TX 75042 (214) 272-3421 

POWER LINE INTERRUPTER 

Electronic Specialists announced 
the introduction of the POWER LINE 
INTERRUPTER . Should AC line voltage 
be disrupted or exceed user 
selectable limits, the device 
disconnects power from controlled 
apparatus. Front panel controls 
provide UNDER / OVER voltage 
interrupt level selection and Power 
Reset. Other features include integral 
Spike / Surge Suppression and 
response delay to prevent false 
interrupts. Intended for specialized 
Micro Computer applications, where 
equipment is subject to periods of 
unattended operation, the POWER 
LINE INTERRUPTER will provide safety 
and protection for equipment as well 
as personnel. The unit can 
accommodate a 1 5 Amp resistive load 
or a 10 Amp inductive load. Model Pl­
15-0/ U, Over and Under Voltage ­
$142 .95, Model Pl-15-U, Under 
voltage only, $127.95. Electronic 
Specialists Inc., 171 South l\llain St., 
Natick, MA 01760 (617)655-1532 
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Answers appear on the TV screen . 
Some of the types of information 
expected to be available to VIDEOTEX 
users through such data bases as H & 
R Block’s CompuServe Information 
Service include: weather , sports, 
news. transportation schedules, 
stocks, commodities, classified ads, 
newsletters, library data , medical and 
agricultural information, mail-order 
ads, electronic mail and electronic 
banking. Both the TRS-80 VIDEOTEX 
software package for use with 
microcomputers, and the information 
terminal keyboard , will be sold 
exclusively by Radio Shack Computer 
Centers and participatir ’J Radio Shack 
stores and authorized retail dealers. 

CHATTERBOX 

The Micromint Inc announces its 
latest data communications product, 
the " Chatterbox’ ’. It is a unique 
packaging combination of the 
presently available COMM-80 1/ 0 
interface for the TRS-80 and an 
acoustic modem. This one box is all 
that is required to turn even a bare ›
bones 4K TRS -80 into a full 
timesharing terminal. The unit, priced 
at $259 .95 is available from The 

Micromint Inc., 917 Midway, 
Woodmere, NY 11598 (516) 374›
6793 

CPYALL 

Is a machine language program that 
will allow you to copy almost any 500 
baud tape . Most all TRS-80 owners 
have experienced the difficulty of 
loading cassette tapes not made on 
their own cassette recorder. While 
patience and experimentation with 
the volume control will usually lead to 
success. the process is very time 
consuming and frustrating . With 
CPYALL, you need to find that volume 
setting just once. After the program is 
read into CPYALL and verified, as 
many back-up copies as desired can 
be dumped onto your standard kind of 
tape . CPYALL displays an ASCII or 
graphic representation of every byte 
read in, verif ied, or punched out. This 
one program will copy almost any 
tape: Basic, machine language, data, 
source (from the EditorI Assembler), 
programs with special loaders and 
others. It requires Level II , 4K and up. 
Priced at $7 .00 from Byte Miser 
Software, 720 West Haven Blvd. 
Rocky Mount, NC 27801 

FLEX-FILE SYSTEM 

A new product, the Flex-File Page, 
provides a better way to file, store and 
protect your flexible disks. It is a non ›
glare vinyl page having pockets on 
each side to house two 8" diskettes 
plus a center pocket to store standard 
81/i X 11" sheets of paper, computer 
printouts or other documentation . The 
pages are three hole punched for 
convenient and economical storage in 
standard three-ring binders. Flex ›
File Pages are priced at $8 .95 for a 
package of 10 pages and are available 
from BIS, Inc .. PO Box 969, 
Brentwood, TN 37027 

NEWPATCH 

Using other software with Radio 
Shack’s new upper/ lower case 
hardware mod need not be limited by 
using NEWPATCH, from Lords. Cost is 
$20.00 provided on your DOS. The 
PencilC Mod allows use of pencil on 
the same hardware, and has 
additional features. Cost is $35 .00 
provided on customer’s original Pencil 
Cassette. (Not available for VTOS). 
Lords, PO Box 99, Port Angeles, WA 
98362(206)457-3064 

A 132 Char. Printer �
fQJ TRS-80 � $795.00 � �' 

The Super Brain (Emako 22) printer is one of 
the most co$t effective, feature-packed 
printers available: 

BiDirectional • 9 x 7 dot-matrix printhead 
9.5" adjustable width pin-feed carriage 
selectable printing 40, 66, 80, 132 ch/line 
100 million char. print-head life 
96 ASCII chars. (lower case) 

Suggested Retail Price $895. 
Bank Cards Welcome. 

LORDS CORP. 
P.O. Box 99 
Port Angeles, WA 98362 
Telephone (206) 457-3064 
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THELEAST 
EXPENSIVE PROSRAMB �

YOUCANBUY. 
Up to 77 high-quality programs for 
TRS-80, only $8! 

THE $15.50 COMPILER: 

TINY PASCAL �
FOR TRS-80 �

At last your TRS-80 can run Pascal too! The Chung/Yuen 
"tiny" Pascal is fully implemented for Level II TRS-80, 
16 K and up. You no longer need be left out of the growing 
group of Pascal users, because People's Pascal gives you 
everything you need to write structured Pascal programs: 

• tiny Pascal compiler • complete text editor for 
writing your programs • complete tiny Pascal mon­
itor • sample Pascal programs • u<>er's manual 
CI'RS-80 Computing issue 1:4) 

People's Pascal is both a powerful , structured language 
and "CPU expeditor". People's Pascal programs execute 
,at least four times faster than Basic, and often eight-times 
faster! Special functions open up the complete graphic 
' capability of TRS-80, You now have the means to write 
those dazzling, impressive, high-speed graphics programs 
that are great for games, plotting, statistics, etc. 

For the serious computerist, side two of People's Pas­
cal II (tape 6) contains a larger compiler and complete 
source to the compiler, written in Pascal! This means you 
can re-compile the compiler, making changes, adding fea­
tures, etc. (but this will take at least 36 K RAM and a solid 
knowledge of programming), 

With the complete People's Pascal operating system, 
you can save and load both source (Pascal) programs, and 
compiled programs, to or from cassette tape, This means 
that once you have de-bugged a program, you can save the 
P-code (compiled program) and thereafter, to run the pro­
gram, you need only load the super-fast P-cOde, 

Here is a partial list of People's Pascal features: 
recursive procedure/functions • for (loop) • case 
if/then/else • one-dimensional arrays • write • read 
constant • repeat/until (loop) • "peek & poke" • plot 
(graphics for TRS-80) 

DEALER INQUERIES INVITED 

People's Pascal 1 (tape 3) is written in Basic, 
implemented for TRS -80 by John Alexander of 
Berwick Australia. It compiles P codes more slowly 
and is harder to use than Pascal 2, but its P codes can 
be translated into Z80 native code and saved as 
System tapes . Pascal 2 requires that Pasca l be 
resident at run time-Pascal 1 does not. Other 
People 's Software tapes $8. 

TAPE 1 LEVEL 2 

Mortgage cal culations, Dow Jones Industrial , cash flow, inventory­
.change, California incom e tax, journal ledger (SK}. Joan amortization, 
perpetual cal endar, biorhythm, payroll , diet planning, speed reading, 
touch typing, sales receipt tally, decision maker, mail addressing, 
straight depreciation, double-declining depreciation, and revolving 
cha rge account. 

Also, math problems, queen, Star Trek I, numbe r guessing, wheel of 
fortune, World War II bomber, rock-scissors-paper, seek, Star Trek 
II , Red Baron , mini -Trek, strategy, pilot, battleship, "On A Snowy 
Evening", mas termind, ti c-tac- toe , grand prix auto race, capitals, 
etch sketch, hangman. Total programs: 34; Level 1 version available : 
24 programs . $8 . $8. 

TAPE 2 Some Common Basic Programs (lev. 2) 

Fully documented in Some Common Basic Programs by Lon Poole & 
Mary Borchers (Osborne & Associates , 630 Bancroft way, Berkeley 
CA 94710-or from CIE-$12.50 postpaid from CIE, via UPS, CA 
r esidents add tax (to $13 25)): 

Investment, future va lue regular deposits,; r egular deposits; 
regular withdrawals, initial, minim (for withdrawals); nominal 
interest, effective & earned· interest; depreciation rate, amount 
depreciation; salvage va lue; discount com' I pape r; loan principal, 
regular & last payment, remaining balanc e, term-loan; mortgage 
amortization; greatest common denom .· integer prime factors; 
polygon area; triangle parts; analysis, operations two vec tors ; radian­
degree., degree-radian convers ion ; coordinate, polar equation, 
functions plot; linear, curvilinear interpolation; Simpson's & 
trap ezoidal rules, Gaussian quadrature integration; derivative . 

Side 2-quadratic equa ti on, polynomial (Newton) & half-interval ­
search roots; trig polynomial; simultaneous equations; linea r 
programming; matrix addition, subtraction; scalar multiplication, 
inversion; permutations & combinations; Mann-WhitneyU test; mean, 
varia nce , standard deviation; geometric mean & deviation; binomial, 
P oisson, normal , Chi -square distr ibu tion; Chi-sq . , student's T· 
distribution tes t; F-distribution; linear corre lation coefficient; 
Iinear, multiple -linear, Nth orde r , geometric, exponental regression; 
system reliability; future projections; Federa l withholding taxes; tax 
depreciation schedule; check writer; recipe cost ; map check; day of 
'week; days between two dates; angle to metric; alphebitize $8 

TAPE 3 People's Pascal Development System 1 

Pascal 1 compiler -program development system . $15 .50. 

TAPE 4 LEVEL 1 

El ection returns, business percentage, ups and downs of business, 
index, inventory control, sales receipt tally, gas mileage, driving 
di stance, mixed monthly sales report, payrol 1, annual earnings, 
speech recording aid, and double·decl ini ng depreciation 

Al so, math problems, cash register, chase, snoopy, commander· 
in-c hief , Christmas graphic, air raid, balance scale, stock market, 
ti c-tac- toe and On A Snowy Evening. 

$8 . 

TAPE 5 LEVEL 2 
Memory test, mortgage payments, tension breaker, lineprinter· 
screen & vice-versa utiliti es, Federal incom e tax, election returns, 
business percentage, vaca tion planner , car pool(di sk). diet planning 2, 
mailing list(disk) and first aid. 

Alsospelling bee, Star Trek 3, mind bender, tachistoscope, chase, 
common factor, klingon capture, spelling practice , Hamurati, 
animals, Snoopy, cryptogram, starship, ants, Yesterday, and 
P ilot(disk)_ Pi lot is the language of computer-aided instruction (CAI) _ 

TAPE 6 People's Pascal 2 

P asca l 2 compil er-program developemnt system . $23.50 . 

TAPE 7 LEVEL 2 

Di sassembler, Pilot, roster, dropout , memory loade r , memory sort, 
inventory control, graph, land surveying, mi xed monthly sales r eport, 
shopping list, diet planning 3, loan progress chart, hex-dec imal 
conversion . 

Al so Star Trek 4, states and capitals, battleships 2, spelling 
practice 2, number guessing, hangman 2, snark, slot machine , ciphe r , 
target, surround, adder, termites , lunar lander, multiplication 
exercise, five-in· a-row, Bas tem, and write. A number after a program 
indicates there are other si milar People's Software programs . Pil ot 
is the same as the disk pilot on tape 5, except runs on 16K tape systems . 

- $8 . . 

-CA Residents Add 6 per cent TAX ($8 .45 , $16.40 & 24 .88). Quoted Prices INCLUDE $.50 Shipping­



feature �

Adding New Functions and �
Commands to Le.,el II Basic �

If you are a Level II owner you have probably found one 
of the several limitations of the Basic interpreter, and 
have at least once wished for some new function or 
command which would make programming a bit simpler. 
You can make your wishes come true with an 
understanding of the ROM and a few lines of Z-80 code. 

In this article, we will explore some of the more 
important conventions and entry points of the ROM, and 
show how the user can use the Disk Basic RAM exits to 
add new and personalized language features. Two 
examples will be given here; one which implements a 
set of integer functions with a non -standard syntax, and 
one which implements a cassette tape merge command. 

The key to the ROM software can be found in the 
power-on initialization sequence which starts at location 
0, and which tailors the interpreter by initializing the 
reserved area of RAM between 4080H and 41 E5H. When 
the computer is operated without a disk (or BASIC2 is 
called from DOS READY), this sequence stores a number 
of RETurn and JUMP to 12DH (L3 error) instructions, thus 
ef'ectively 'turning off' the DISK BASIC functions . 
However, if the user understands the linking conventions, 
he or she can add their own functions by making use of 
these vectors . 

To gain an understanding of the linkages, one must 
decode the existing language elements, which assumes 
you know where to look. My search was long and quite 
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frustrating , ending by accident in success. The major 
problem with tracing out the ROM software was following 
the non -structured programming style mandated by the 
1 2K memory limit. This style includes such practices as 
jumping into the middle of an instruction to synthesize 
another one. 

The ROM can effectively be broken down into 5 
segments. The initialization routines are only called on 
power -up. These are the routines that load the Device 
Control Blocks, set MEMORY SIZE, and generally get 
things ready for BASIC. Some sections of the initialization 
are used during the execution of certain commands, such 
as NEW, CLEAR. and DIM. 

The second segment is the INPUT / COMMAND 
mon itor. This is the segment that issues the READY 
prompt, takes keyboard input, compresses the BASIC text, 
and stores it in memory. 

The third segment is the EXECUTION monitor. This 
section is entered by the RUN and CONT commands, and 
is responsible for keeping track of which line of BASIC text 
is being executed, and CALLing the appropriate keyword 
execution routines, along with general housekeeping 
chores. The execution monitor also includes the error 
invocation routines . 

The fourth segment is the actual subroutines to execute 
the various BASIC statements, and includes special 
sections to evaluate mathematical expressions. 
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Finally, segment five consists of the various 
subroutines necessary for execution. These include the 
special RST's, keyboard scans, video 1/ 0, etc. 

When a line of BASIC text is entered by the user 
(signified as a line of text vs. a command line by having a 
line number), it is compressed by the INPUT/ COMMAND 
monitor. Every BASIC keyword (see p. A l 15 in the old 
Level II manual, or pages E/ 1-E/ 2 in the new one .) is 
compressed into a one-byte code before being stored in 
the RAM text area. This step not only saves memory, but 
also speeds execution by allowing speedy decoding of 
these keywords at RUN time. 

These keyword codes are cleverly arranged in such a 
manner that their value may be used to decode the 
address of the corresponding execution routine from one 
of two tables. The first of these tables begins at address 
1822H, and represents the addresses of the routines for 
the keyword codes 80H-BBH. The relative position within 
the table may be arrived at by the formula (CODE#­
80H)*2+1822H. Throughout execution, the HL register 
pair is used as a sort of " program counter", so before 
control is passed to the execution routine, the HL is 
advanced to the next non-blank character in the text. 

The second set of keywords are those with code 
numbers BCH to D6H. These are functions that would be 
handled from within other commands. For example, TAB 
and USING are handled by the PRINT command . TO is 
taken care of by FOR, and most of the rest are handled by 
the expression evaluator starting at 2337H and worming 
its way through much of the ROM . A rather lengthy 

comparison table may be seen starting with address 
24AEH. It is because of this rather convoluted method 
that such strange statements as "A=B=C " will result in 
the variable A containing the results of the question 
"does B=C?" (A=-1 if B=C, and 0 if not) which can later be 
used in an expression such as "IF A THEN 50" . 

The third set of keywords are those that must be called 
from within another routine . The most common 
requirement for these codes (D7H-FAH) is they be on the 
right side of an equals sign, or similar syntax. CINT, for 
example, would cause a syntax error, while A=CINT(A) 
would not. In this case, the CINT routine would be called 
by the mathematical evaluation routine, not the execution 
monitor. 

The jump table for these secondary commands resides 
at address 1608H, and the relative address within the 
table is calculated using the formula (CODE#­
D7H)* 2+1608H. 

After completion of the requested function (which may 
require several other subroutines to be invoked), the 
command executor may ctioose orie of three return paths; 

1) Control may be passed back to the execution monitor 
with the mock "PC" (HL) updated to the next statement. 

2) The INPUT / COMMAND monitor may be invoked (as 
in CLOAD, NEW, and STOP). 

3) The error routine may be invoked. 

Control may be returned to the execution monitor by a 
simple return instruction . 

The INPUT / COMMAND monitor may be invoked by a 
jump to address 1A19H or a number of similar jumps. The 
INPUT / COMMAND monitor automatically checks to see 
if it was called as a result of a syntax error, and the EDITor 
is called if it was. 

The error routine may be invoked by loading the E 
register with the appropriate error code (the TRUE error 
code. not the "ERR / 2+ 1" code), and executing a jump to 
address 19A2H. The error routine automatically checks to 
see if an error trap ("ON ERROR GOTO ... ") is present, and 
forces a GOTO that line if so. 

If control is returned to the EXECUTION monitor it will 
check to see if it is a colon( :); in which case execution will 
proceed as though nothing unusual had happened which, 
in fact, is the case. If a colon is not found, a zero (which 
signifies the end of the line of text) is checked for. If one is 
found, several pointers are updated to the value of the 
new line number . Meanwhile, these 2 characters are 
checked to see if they are both zeros. This being the 'end 
of text' flag, if they are, control is passed to the 
INPUT / COMMAND monitor . If the next line is not the end 
of text flag, the monitor checks to see if trace is on 
(signified by the value AFH in address 411 BH), and 
displays the line number to thP. screen if so. 

After all this, the next text character is read, and 
compared to see if it is a valid command (greater than 
80H). If it is not, it is checked to see if it is a valid variable 
name (by the LET command), and execution continues 
with the mathematical expression evaluator. 

If it is a valid command, it is checked to see if it is within 
the range of 80H -BBH . If not, it is checked to see if it is the 
MID$ command, which can be modified by Disk Basic, 
and that is taken care of. If not, a syntax error is generated. 

If, after all this, the command syntax is valid, and we 
have passed all the tests, the formula mentioned above is 
executed, some further housekeeping is done, the return 
point ( 1D1 EH) is PUSHed onto the top of the stack, and the 
execution routine is called. Simple, right? 

Let us now look at some of the 'common subroutines' 
mentioned earlier . Some oi the most important of these 
make use of the Z-80's restart (RST) instruction to reduce 
the code requirements for the most frequently used 
routines . In Level II , these RST instructions are used for 
th e following : 

RST 8 is used to check for the syntax of the next · 
character in the text . On entry to this routine , the HL 
points to the text character to be checked, and the stack 
pointer (SP) points to the character to be compared 
against . An example of its use would be : 

LD HL,TEXT 
RST 8 
DEFB 28.-t 
; execution resumes here 

In this case, we want to make sure that the HL points to a 
28H. If the comparison is not valid (HL) '(> (SP), a syntax 
error is generated . If the comparison is valid , the contents 
of the (SP) are i·ncremented (to the correct return address), 
and the RST 16 is executed. 

RST 16 (1 OH) is used to advance the "PC" (actually tlie 
HL register) to the next non -blank text character. In other 
words, it skips spaces in the text . 
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RST 24 (18H) is used to logically compare two 16-bit 
unsigned numbers. The HL is compared to the DE, and the 
condit ion bits are set accordingly. 

RST 32 (20H) sets the condition bits according to 
which type of var iable is currently being worked upon by 
the interpreter. The contents of a special "expression type 
flag " located at address 40AFH are compared against 
03H. The flag contains a one-byte designator which 
describes the variable type, by representing the number 
of bytes required to hold the variable. These values, and 
the results of a RST 32 are: Condition Bits (F Register) 

Integer 2 bytes M C NZ 
String 3 bytes P c z 
Single Precision 4 bytes P C NZ 
Double Precision 8 bytes P NC NZ 

The manner in which the RST’s get to their final 
destination is via a rather roundabout tour of the ROM 
and RAM . Since the RST destinations are placed 8 bytes 
apart, it is difficult to get any meaningful code between 
them. Therefore, Level II uses the RST’s as vectors, which 
in turn lead to other vectors in RAM which can be 
changed by the user. The AST vectors and their normal 
values are: 

RST 8 4000/ 1C96 
RST 10 4003/ 1078 
RST 18 4006 / 1C90 
RST 20 4009 / 2509 

The remaining RST vectors normally contain RET 
instructions. Their Disk Basic values are: 

RST 28 400C / 4BA2 
RST 30 400F / 44B4 
RST 38 401214518 

By looking at the appropriate addresses in ROM and 
RAM, we can see that at address 8, there is a JUMP to 
address 4000H, and address 4000H contains a JUMP to 
address 1 C96H. It is worth knowing that the RST 28 is 
used quite heavily by DOS in the normal carrying on of its 
business. It is also handy to know that the RST 38 is the 
forced instruction during a MODE 1 maskable interrupt, 
which is what DOS uses for its heartbeat etc. 

Armed with this new found knowledge, one can use 
one of the available Z-80 disassemblers (such as Small 
System Software’s RSM, or Apparat ’s Disassem) to 

decode the logic of the individual ROM routines. Figure 1 
is a disassembled listing of the ROM resident portion of 
the USR command. We will explore its logic to gain an 
understanding of how the execution routine works. 

The first instruction is an example of how existing 
language features are expanded when Disk Basic (or 
Level Ill, etc.) are present. It is a CALL to the reserved RAM 
area set aside for future expansion by Disk Basic, and is 
initialized to a RET instruction by the Level II power-on 
sequence. 

The second instruction is the RST 16, which finds the 
first parameter of the USR argument list (this is the value 
ti.at will be passed to the USR routine if asked for). The 
third instruction invokes one of the special subroutines. In 
this case, it is the parenthesised expression evaluator. 
This routine will take a list of arguments within 
parenthesis and whittle away at them until what’s left is a 
pure number. That routine will save the results of its 
computations in a special area of RAM reserved for this 
reason, 411 DH-4123H. 
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After the argument is evaluated, a PUSH is executed to 
preserve the current "PC". Then 0890H is PUSHed onto 
the top of the stack to serve as the return address for the 
user’s machine language routine . Then the evaluated 
argument’s type flag is compared with that for a string, 
which requires special handling (CALL Z,29DAH). 
Finally, the stack is restored (POP AF), the DE and HL 
registers are exchanged, the USR address is retrieved 
from address 408EH (where, presumably, it was POKED 
before), and a JP (HL) is executed, passing control to your 
routine . (At power-up, this address is loaded with the 
address of the Illegal Function Call routine to prevent the 
whole world from going ape should a USR be called 
without first POKEing (or defining a USR) the address. 

When the USR program wishes to get the result of the 
argument, a CALL to address OA7FH is performed, which 
is the entry point of the CINT executor! The CINT routine 
tests the contents of the area 411 D-4123 to see if it is an 
integer. If it is not, the number is converted to an integer. 
In either case, the result is stored in address 4121 H, and 
in the HL register as a 1 6-bit signed integer. 

When the USR wishes to give a value back to BASIC, a 
jump to address OA9AH is executed, which stores the 
value in the HL in address 4121H and executes a RET 
instruction . If the user was careful in his stack usage, the 
RET will end up at address 0890H, which takes the value 
stored at 4121 and places it in the variable requested . 

For my test program, I wished to recieve a string valued 
parameter and to decode my own syntax. Forth is purpose 
I chose to use the ’& ’ vector. 4194H. After a few test 
programs, I observed that when a string expression was 
evaluated by the evaluator, location 4121 H pointed to a 
string describer whose first byte told me the length of the 
string, and the second and third bytes (in standard Z-80 
reverse format) told me the starting address of the actual 
string . 

Figure 3 is a listing of my test program called AEXIT, 
which implements, in 232 bytes. the following functions : 

� � Hex Constants 
� � Convert Hex String Value 
� � Load Word From Memory 
� � Rotate Word Left by Constant or Variable Count 
� � Exclusive or Word With Constant or Variable Mask 
� � Exchange Word Value at Constant or Variable 

Address 

The advantages of the machine language approach 
became evident after writ ing a few of these functions as 
BASIC subroutines. There can be a hundredfold increase 
in speed and a significant reduction in memory 
requirements by using this technique in a large software 
project without losing the advantages of a high-level 
language interpreter. The key is to choose a personal set 
of functions or commands which fit your particular needs 
and create an OBJECT tape which will be loaded as part of 
your normal power-up sequence. 

There are times when it is desirable to have the ability 
to decode a decimal number into its hexadecimal 
equivelant. The common subroutine at 1 E4AH will take 
an ASCII representation of a decimal number and will 
change it to its HEX value, and return that value as an 
unsigned 16-bit number in the DE. The limits are a 
positive number from 0 to 65529. 

Here is a partial list of the uses of the RESERVED areas 
of RAM. It should by no means be considered a complete 
listing, but should be used as a starting point in a search of 
the ROM software. 
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408E 
4096 
4093 
409A 
409C 

40AO 
40A2 
40A4 
40A7 
40AF 
40B1 

40DO 
40E6 
40F9 

40FB 

40FD 

40DF 

LOCATION (HEX) 

PROBABLE FUNCTION 

Entry address called by USR function . �
Used to build an "OUT (n),A" instruction . �
Used to build an " IN (n),A" instruction. �

Error code save area �
Output control switch, 0 means output to video, �
pos outputs to printer, neg outputs to cassette. �
Pointer to bottom of string space. �
Line number currently being executed. �
Pointer to beginning of BASIC text . �
Pointer to 1/ 0 buffer. �
Variable type flag. �
Pointer to highest usable memory address �
(protected memory follows) �
Pointer to top of string space. �
Points to statement currently being executed. �
Pointer to end of BASIC text and start of simple �
variables. �
Pointer to end of simple variables and start of �
array variables. �
Pointer to end of array variables and start of free �
memory. �
SYSTEM command autostart address. 

THE FOLLOWING ARE JUMP VECTORS 
FOR THE Liii COMMANDS 

COMMAND ADDRESS 

CVI 4152 �
FN 4155 �
CVS 4158 �
DEF 415B �
CVD 415E �
EOF 4161 �
LOC 4164 �
LOF 4167 �
MKI$ 416A �
MKS$ 416D �
MKD$ 4170 �
CMD 4173 �
TIME$ � 4176 �
OPEN � 4179 �
FIELD � 417C 

417FGET 
4182PUT 

CLOSE 4185 �
LOAD � 4188 �
MERGE � 418B �
NAME 418E �
KILL 4191 �
& 4194 �
LSET 4197 �
RSET 419A �
INSTR 419D �
SAVE 41AO �
LINE 41A3 �
(used by INPUT) 41A6 �
(used by USR) 41A9 �

THERE ARE ALSO THE FOLLOWING �
KNOWN RAM CALLS �

41AC Called just before ’READY’ is issued. 
41AF Operator keyboard input. 
41B2 Called after compression of BASIC text . 
41B5 MID$, if on left side of = 
41E2 Called by SYSTEM command. 
41C7 Called by RUN command. 
41DF Called by LIST and LUST. 
41CF Called by PRINT. 

During my search through the ROM, I have discovered 
some other interesting information. Perhaps the most 
frequently asked question is: "What is the format of an 
OBJECT tape?". The answer lies in the SYSTEM executor 
located at address 02B2H. An object file is actually one 
large continuous record on the cassette tape which 
consists of a header block, from one ton text blocks, and a 
trailer block which contains the transfer (autostart) 
address : 

HEADER BLOCK 

TEXT BLOCK 

TRAILER BLOCK 

126 Bytes of zeros, and an A5 sync 
byte+ one byte character "U" + 6 
byte name field, padded with 
blanks. 
one byte character "X" + one byte 
length of block + 2 byte storage 
address of block + one to 256 bytes 
of text + one byte checksum 
one byte character "X" +two byte 
transfer address 

The checksum character is computed by taking the low 
order storage address byte and successively adding each 
text character to that value, ignoring any overflow. Each 
time that a new text block is found, the byte at 3C3FH is 
EXCLUSIVE OR’d with OAH, which causes the’*’ to fla?h. 
This may be accomplished by CALLing 022CH. When the 
trailer block is found, the autostart address is stored at 
address 40FDH, and execution may be started at that 
address by entering the "/(ENTER)" at the second"*?". 

The SYSTEM command, like the USR function, can be 
used as a vector by appending the exit routine. The first 
instruction of the command execution routine is a CALL to 
location 41 E2H, which is initialized on power-up to a RET 
instruction. If one of the OBJECT blocks changes this 
address to a jump to a starting routine, the program will 
execute as soon as it’s finished loading, with no further 
operator input. 

An examination of the PRINT command at location 
206FH and its associated subroutines yield some 
interesting information . There is theoretically no 
limitation to the length or content of the cassette tape 
record which this command can create as. is implied in the 
reference manual. This means that one can write a 
SYSTEM tape file, or in fact any format file with a single 
BASIC program PRINT statement. 
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Many of you have experienced the problem of having to 
retype the same subroutine or block of text into BASIC 
programs. Some of you have also wished for a means of 
automating the generation of certain sequences of BASIC 
statements . To provide a solution to these problems we 
will use the CLOAD command as a model for a new 
command which provides the cassette tape merge 
function. 

The ROM version of the CLOAD command calls the 
NEW command as a subroutine which effectively 
destroys the text in memory. It next loads the address of 
the program buffer and enters the tape load sequence 
which loads RAM until 3 successive zeros are 
encountered, which signals the end of text. Having loaded 
the program buffer, it then changes the storage pointers 
within the text so that programs are fully transportable 
from Disk BASIC to Level II and vice versa. Studying this 
section also explains how such programs as TS HORT and 
Level Ill can reside in RAM BEFORE the BASIC text (In 
fact, you can put your routines there too, but that’s 
another story). 

The program text buffer is located by the pointer at 
40A4H and ends at a location described by the pointer at 
40F9H. The buffer is filled by a number of line blocks 
organized in a forward -chained list in ascending order of 
line numbers. The last block in the list contains only a pair 
of zeros, which is used at RUN time to signal the end of the 
program (the END command is a forced ending, but isn’t 
required). Each line of BASIC text has the following 
format : 
� � A two byte pointer to the first byte of the next line of 

text, in standard Zilog (low then high) format. 
� � A two byte line number in HEX (also in Zilog format). 
� � 1 to 240 bytes of text (although the Lii manual alludes 

to 256 as the max text line length, anything over 240 
characters long causes some truly wierd things to 
happen. Also, the keyboard input routine won’t let you 
input more than 240 characters .) 

� � A zero byte indicating the end of the line. 

The format of a CSAVE ’d tape is a simple type identifier 
(3 consecutive D3H characters), a one-byte filename, and 
the contents of the text buffer. 

Figure 4 is a listing ofthe MERGE command. Notice that 
it does not call the NEW processor and loads the location 
of the last line block into the current start of text pointer 
before going to the tape load routine . Th is action means 
that the text on the tape will be appended onto the end of 
the text currently in RAM . One thing to remember, 
though. Since the line number search routine which 
starts at address 1 B2CH only looks until it finds either the 
line number it is searching for or one with a higher line 
number, you must be sure that the line numbers of the 
program you are MERGEing are higher than any others 
already in RAM . Otherwise, they probably won ’t get found 
when you try to do your GOSUB. 

If you don’t have a copy of EDTASM or T-BUG you will 
want to copy the BASIC program shown in Figure 5 which 
POKEs the values of the merge program in RAM . 

By using the techniques mentioned above, you could 
write a SYSTEM format tape and/ or create any other 
sequence of BASIC program text statements using the 
compressed codes explained earlier in this article (see 
pages E/ 1-E/ 2 of the new Level II manual, or page 40 of 
the Sept-Oct 1979 issue of the Journal for a complete 
listing of the codes). One interesting possible application 
of this technique would be to generate a macro language 
for Level II that would incorporate a modifiable subroutine 
library capability . � 

27FE: CD A9 41 CALL 
2801: 07 RST 
2802 : CD 2C 2S CALL 
280S: ES PUSH 
2806: 21 90 08 LD 
2809: ES PUSH 
280A: 3A AF 40 LD 
280D : FS PUSH 
280E: FE OJ CP 
2810 : CC DA 29 CALL 
2813 : Fl POP 
2814: EB EX 
281S: 2A BE 40 LO 
2818: E9 JP 

Figure 1 

41A9 
16 
2S2C 
HL 
HL,0890 
HL 
A, (40AF) 
AF 
0 3 
Z,29DA 
AF 
DE,HL 
HL, (408E) 
(HL) 

CINT 
(GET 

0A7F: 
0A80: 
OA83 : 
0A84: 
0A87: 
0A8A: 
0A8D: 
0A8E: 
OA91: 
0A93: 
OA9S: 
0A98 : 
OA99: 

FUNCTION �
USR PARM ENTRY) �

E7 �
2A 21 41 �
F8 �
CA F6 OA �
04 B9 OA �
21 B2 07 �
ES �
3A 24 41 �
FE 90 �
30 OE �
CD FB OA �
EB �
01 �

RST 
LO 
RET 
JP 
CALL 
LO 
PUSH 
LO 
CP 
JR 
CALL 
EX 
POP 

(RETURN 
32 ENTRY 
HL,(4121) 
M 
Z,OAF6 
NC, 01\89 
HL,07B2 OA9A: 
HL OA9D: 
A, (4124) OA9F: 
90 OAA2: 
NC,OAA3 
OAFB 
DE,HL 
DE 

Figure 2 

USR VALUE 
POINT) 

22 21 41 
3E 0 2 
32 AF 40 
C9 

LD (4121),HL 
LO A,02 
LO (40AF) ,A 
RET 

10 ’ PROGRAM: STMERGE "STORE MERGE COMMAND" 
20 ’ BY JOHN R. HIND 
30 ’ � 411210 PICKWICK DR. 
40 ’ � RALEIGH , N.C. 27612 
50 ’ FUNCTION: 
60 ’ THIS BASIC PROGRAM WILL STORE THE OBJECT CODE 
7121 ’ OF THE MERGE COMMAND INTO THE TRS-80 LEVEL II 
80 ’ MEMORY 
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7ED9 2B 00370 DEC HL 
7EDA 07 00380 RST llZlH ; GET FIRST EXPRESSION CHARACTER 
7EDB 3EIZHZl 00390 LD R,0 ; NO NAME FLAG 
7EDD 2807 00400 JR Z,NONAME ; IF END OF STATEMENT 
7EDF CD3723 00410 CALL 2337H EVALUATE EXPRESSION 
7EE2 CD132A 00420 CALL 2A13H GET POINTER TD STRING VALUE 
7EE5 1R 00430 LD A, CDEl GET FIRST CHARACTER = FILENAME 
7EE5 5F 00440 NONAME LD E,R SAVE 
7EE7 AF 00450 XOR A ZERO 
7EE8 57 00450 LD D,A CLOAD FLAG =STORE 

00410 SEARCH FOR FILE NAME 
7EE9 0503 0121480 81 LD B,3 COUNT 
7EEB CD3502 00490 82 CALL 235H GET CHAR 
7EEE D5D::::: 00500 SUB 0D3H FILE NAME FLAG 
7EF0 20F7 005UZl JR NZ, Sl NO 
7EF2 10F7 00521Zl DJNZ S2 YES, THREE IN A ROW ? 
7EF4 CD3502 0121530 CALL 235H YES, GET FILE NAME 

00541Zl COMPARE FILE NAME IF REQUESTED 
7EF7 lC 0121550 INC E 
7EF8 lD 0121550 DEC E TEST GIVEN 
7EF9 2803 00570 JR z, NONE NO 
7EFB BB 1210580 CP E 
7EFC 2008 IZHZl591Zl JR NZ,NXTFIL ; NO MATCH, SKIP FILE 
7EFE 2AF940 0051211ZJ NONE LD HL, C40F9Hl ; PTR TO END OF PGM TEXT 
7F01 2B IZH2l511Zl DEC HL 
7F02 2B 00520 DEC HL MINUS 2 IS END OF LAST STATMENT 
7F03 C35F2C 00530 JP 2C5FH ENTER CLOAD LOGIC TO STORE 
7F05 323E3C 00540 NXTFIL LD C3C3EH),A ; FILE NAME ON CRT 
7F0'.:' 0503 0121550 El LD B,3 
7F0B CD3502 00550 E2 CALL 235H 
7F0E B7 01Zl571Zl OR A 
7F0F 20F8 00581Zl JR NZ, El 
7Fl 1 UZJFB IZJ0591ZJ DJNZ E.-,

..::. 

7F13 CD9502 00700 CALL 296H EDF, FIND NEXT SYNCH BYTE 
7F15 1801 0121710 JR Sl NEXT FILE NAME 

00720 INSTALL COMMAND 
418B 1210730 ORG 418BH 
418B C3D57E 00740 JP MERGE 
05CC 00750 END 05CCH 
00000 TOTAL ERRORS 
El 7F09 0055121 IZJ0580 
E2 7F0B 00560 00590 
MERGE 7ED6 00350 00740 
NONAME 7EE6 00440 00400 
NONE 7EFE IZJ0500 00570 
NXTFIL 7F06 IZJ0541ZJ 0121590 
Sl 7EE9 012148121 IZJ051121 1Zl0710 
S .-,..::. 7EEB 00490 1210520 

Figure 3 

00100 EXTENSION OF LEVEL II BASIC USING DISK BASIC & FUNCTION 
IZl0111Zl EXIT AT 4194H IN RAM 
00120 BY: JOHN R. HIND 
00130 4100 PICKWICK DR. 
00140 RALEIGH, NC 27512 
00150 
00160 FUNCTIONS IMPLEMENTED 
00170 HEX CONSTANT -> &H 7DF 
00180 HEX CONVERT -> &HC "7DC") 
00190 LOAD WORD -> &LC ADDR ) 
00200 ROTATE LEFT HEX CONSTANT COUNT 
00210 -> &R4CVALUE) 
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We can't stop improving and expanding the capabilities of your 
TRS-80®! By using SPECIAL DELIVERY with EXTRACT and either 
Electric Pencil® or Radio Shack's Scripsit® you can get even more 
out of your computer. From just or)e package, you will get all this: 

MAILFORM: Create MAILFILE: The Address Envelopes, unlimited 
ONLY complete name and ad­ insertion from address list and 
dress I ist entry led itor program More! 
written in machine language. 
Instant search on any field, EXTRACT: Take out information 
complete cursor control , just from MAILFORM, the ma­
fill in the form! chine language mailing list. 

Find the names you need by 
MAILRITE: Print letters written with Zip Code, Street Address, 

either the Electric Pencil ® or Gender, Age or any other way! 
Radio Shack's Scripsit<ID insert­
ing information from a MAIL­ SORT: In-Memory sort on an entire 
FILE into the letter for person­ address list using any field as 
alizing and addressing. You the key. This program can sort 
can send a personalized letter an entire list in a matter of 
to one person then a different seconds! 
personalized letter to a second 
person with true typist quality LABEL: Prints labels from MAILFILE. 
from your fine printer. Fea ­
tures: Indents, Underscore, CONVERT: Make MAILFILE from 
Bold Type, End of Page Stop, RS mail list. 

MOD II version available soon 
SPECIAL DELIVERY will run on your TRS-80®with TRSDOS )ID NEWDOS® or any 
other TRS®-like DOS. 

If you bought SPECIAL DELIVERY from us, send us the disk and we will update 
it to include EXTRACT for $25. If you haven't already taken advantage of our 
SPECIAL DELIVERY program, we'll send you the complete program including 
EXTRACT for just $125 (Disk). We can also send you the Electric Pencil®for $150. 

Software Etc ... 
1839 Chamberlain Drive 
Carrollton, Texas 75007. 
Phone Orders : (214) 492-0515 

Demand a Demonstration from your local Dealer or write for a brochure of our complete line of fine software. 





A Basic Z-80 �
DISASSEMBLER �

Bill Atchison �

Elwood, KS �

Here is a Basic Disassembler for 16K Level II and up. It occupies just 6K of 
memory, and will disassemble from 0000 to the top of memory. Formatted 
hardcopy is provided via the lineprinter - or you can view it on the video. Figure 1, 
below, shows how your screen should look. Note that it displays Hex, decimal and 
ASCII, as well as the Z-80 nmemonics. 

================================================================ 
Z-8121 DISASSEMBLER 

================================================================ 
HEX STARTING ADDRESS ? Ill ADDRESS IN DECIMAL : Ill 
HEX ENDING ADDRESS ? FFFF ADDRESS IN DECIMAL : 65535 
PRINTER ON-LINE (ENTER YES OR NO)? NO 
================================================================ 
MEMORY ADDRESS MACHINE LANGUAGE OPCODES 
HEX EC. 
12112100 
012101 1 
012102 
12112105 
012108 
01211218 11 

SCI! ECIMAL OP CODES 
243 
175 

T 195 116 6 
@ 195 0 64 
@ 195 121 64 

225 

EX OP CODES 
3 
F 
3 74 1216 
3 1210 40 
3 121121 40 
1 

-8121 MNEMONICS 
I 

XOR A 
P 121674H 
P 4012l121H 
P 4012l121H 

POP � HL 

Figure 1 

NOTE: 132-CHARACTER LINE PRINTER OWNERS MAY MAKE THE 
FOLLOWING CHANGES TO ALLOW THE INCLUSION OF A LINE 
FOR COMMENTS ON THE HARDCOPY: 

135 � ZQ$=STRING$(35, 95) 
160 � IFLP$="YES"THENLPRINT"MEMORY ADDRESS :",,"MACHINE LANGUAGE 

OPCODES :":LPRINT"HEX DECIMAL", "ASCII", "DECIMAL OP CODE", "HE 
X OP CODE", "Z- 80 MNEMONICS" 

3121121 � LPRINTZ$;" ";V,Wl$,W$,A$,M,ZQ$:GOT035121 

1111 ’***Z-8121 DISASSEMBLER BY WILLIAM C. ATCHISON 
2121 ’***REQUIRES A 16K LEVEL!! <AND UP ) BASIC TRS-80 
3121 ’***THIS PROGRAM LEAVES 10t< FREE SPACE TO LOAD PROGRAMS 
4121 ’***(MORE SPACE IN LARGER SYSTEMS! ! ) TO DISASSEMBLE. 
5121 ’***THE DISASSEMBLER WILL WORt< FROM X’ 001210’ TO X’ FFFF’ 
60 ’***IN MEMORY (0-65535 IN DEC I MAU. 
70 ’***FORMATTED HARDCOPY IS PROVIDED VIA LINEPRINTER � 
80 ’***NOTE : DON’T FORGET TO REMOVE REMARKS <:THEY USE MEMORY) ! 
90 CLS 
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Bob Liddil �

Now what do you suppose Captain Eighty 
is doing in the 80-U.S. ,Journal? For those 
TRS-80 enthusiasts who subscribe to both 
80-U.S. and 80 Microcomputing, an 
explanation is in order. Allow me to 
introduce myself. 

I am Captain Eighty. Software Super 
Hero and man of disguises. I also act as 
Woodfern and Boldword, investigative 

reporters, and the Software Secret Agent. 
For the first six months of 1980 I authored a 
combination software review and general 
commentary on the TRS-80 support 
industry through a slick and well oiled 
magazine called 80-Microcomputing . 

Now, through the kindness of Mike and 
the staff at 80-U.S., I will be allowed to 
express my opinions and observations in a 

Th e TRS-80 Model Ill 
is here! 

Look for coverage of this important 

Development in the November­

December 1980 issue of 

The 80-U.S. Journal 

(on you• local oews stand about 25 Oct 80) �~� 

�-�-�=�_�,�=�-�=�.�.�.�.�_�=�~�-�_�.�.�.�.�.�~�~�-�-�-�-�~� / 
A::W ---------­

new environment. Naturally, the opinions 
expressed will be mine, and not necessarily 
those of the 80-U.S. Journal. 

And now, The Software Secret Agent 
digs into a huge sack of programs 
submitted for review. 

Without a doubt the world of 
ADVENTURE has been rocked by the new 
Scott Adams offering, Ghost Town. Scott 
has really gotten down to business with 
this, his ninth in a series of microizations of 
the popular mainframe cult rage. GHOST 
TOWN deals, as the name suggests, with a 
western theme. No history is implied or 
needed. 

The location descriptions are vivid. The 
puzzle scenerio is tough but not impossible, 
and this one upstages all but one or two of 
Al's earlier ADVENTURES. Style, Wit, and 
ease of delivery, Scott's trademarks, are 
more pronounced here than ever before. 
ADVENTURE cultists will recieve a much 
anticipated fix, and newcomers to 
ADVENTURE will delight in the treat that 
Adams, the acknowledged Grandmaster of 
Compu-novels, has produced. 

MYSTERY MANSION, an ADVENTURE 
WORLD production, is Greg Hassett 's 
newest entry into the highly competitive 
ADVENTURE market. Mansion is a high 
speed, machine code program that 
incorporates all the features ADVENTURE 
lovers expect, blinking cursor, 'HELP ', 
'SAVE GAME', plus some plot twists that 
can leave the player chagrined with their 
simplicity. Though a bit thin in the storyline 
department, MANSION leaves the player 
with the feeling of having been entertained 
whether he wins or loses the game. The 
ADVENTURE WORLD programs are not so 
widely distributed as ADVENTURE 
INTERNATIONAL so you might have to ask 
for MYSTERY MANSION. 

From a tiny little company in WARREN 
MICHIGAN called SIMULATION 
SOFTWARE, comes an entry into the 
densly populated space gaming market. 
Called COSMIC TRADER, it incorporates 
some features I really like . Usability is one . 
Nothing gripes me off any more than 
plunking out fifteen dollars for a program 
only to have to spend hours decoding 
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TRS-80 Video Screen 

$29.95 �
plus $3.00 handling and 

Prevent eyestrain, reduce glare from overhead 
lighting. Unit comes completely assembled and 
mounts on your Video without tools or 
adheasives. Available in three colors: Yellow. 
Smoke or Green. Please specify color when 
ordering. 

postage 

Order yours Today! �
Please specify color �

Gives your computer 
a professional 

distinction! 

NILETRONICS 
10771 Anahim Drive 

Richmond, B. C. 
Canada V7A 3C6 

unintelligable charts and number clusters. 
COSMIC TRADER is simple without being 
moronic . It allows the buying and selling of 
commodities on an intersteller basis with 
price dickering taking place on each 
planetfall. The bargaining routine brings 
back memories of pleasant hours of 
arguing with TEMPLE OF APSHAl'S 
innkeeper. though COSMIC's not quite so 
penny conscious. Fuel economy and 
pricing is a consideration. as well as 
pirates. and a Galactic patrol which 
sometimes pops up unannounced to be 
met with hot laser blasts from trigger happy 
skippers. 

Up to four people can play COSMIC 
TRADER. a situation I put to test with three 
small boy baseball players who'd never 
seen a computer before. They understood 
the game within minutes and after an hour 
of play had thrashed me so badly I had to 
withdraw to save face. I could see 
enjoyment written all over their faces . 
There is no higher recommendation 
available for software as far as I'm 
concerned . 

DUNGEON EXPLORER 2.0, a second 
entry from the fledgling SIMULATION 
SOFTWARE, is aimed at the virgin 
DUNGEONS AND DRAGONS market. This 
market is dominated by the beautifully 
documented AUTOMATED SIMULATIONS 
line whose DATESTONES OF RYN and 
MORLOCK'S TOWER so far seem pretty 
much unchallenged. 

DUNGEON EXPLORER 2.0 does not go 
out of its way to provide loads of plotline or 
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complexities . It is aimed at the Fantasy Role 
Player who incidently happens to be a 
computerist . The program will roll a 
combatant for you (handy) in D&D style or 
will accept your low level character when 
you input him. Once inside the dungeon. 
single letter commands. INKEYed, provide 
directions , combat, and object 
manipulation. All the elements of Fantasy 
Role Playing are provided . Magic swords, 
enchanted armor , chests unopened, 
flagons of elixer. are just some of the 
possibilities . Combat features a hair trigger 
fight or run command that can be deadly. 
Resurrection is never assured . 

Personally, I never tire of slaying Ores 
and Bugbears. One character created in 
2.0 went on to a short but glorious career in 
other Dungeons and Dragons worlds. For 
its $14.95 price tag it returned a hundred 
dollars in playing pleasure . 

The above fine examples of imaginative 
and well written software represent a mere 
drop in the bucket compared to the locally 
produced, locally marketed programs that 
never seem to find their way into the 
national market. It seems that Joe average 
programmer is content to sell fifteen copies 
of his work to his local STOP and SWAP 
computer center, or give it away free of 
charge in the one for one exchange market. 

At a recent user's group meeting in 
Boston, I sat in on a discussion on 
computer cryptography, led by a high 
school youngster, that was awesome in its 
intellectual scope. If this prodigy is an 
example of Amer ica 's computer youth , 

then stand by for the explosion . His 
presentation was brilliant . 

I wonder how many well written and 
marketable programs are sitting on their 
author's shelf for lack of publisher, or 
worse , how many are sitting in envelopes 
in the large software houses, unreviewed, 
or bogged down in red tape, while the 
market, ever in motion, passes them by. 

Getting author, publisher, and buyer 
together has been a problem ever since the 
cave man ULGH first submitted a 
manuscript on dinosaur broiling to the Cro­
Magnon Press. But I wonder if a self 
publishing effort isn 't sometimes more 
appropriate than eleven to fourteen 
months of waiting in limbo because some 
publisher didn 't have the manpower to 
review and produce it. Or worse , be broke 
because some fly-by-night ripped it off. 

I think the market has unlimited 
possibilities for someone who writes well, 
be he 13 or eighty nine. And with 
advertising prices as low as $98. for a sixth 
of a page ad in a major TRS -80 oriented 
publication, the excuse of no national 
market demand is no longer valid . 

So come on, major producers! Get off 
your duffs! There are people out here that 
want new programs! There are stores who 
want to stock theml Don't let your 
submissions die on the vine. Let's go 
authors! If you produce and advertise a few 
on your own, you ' ll find your name pulled 
out of the pile of incoming mail. And after 
all, isn't meeting the public 's demand for 
quality software what it's all about? • 
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BUSINESS SOFTWARE �

FROM COMPUTER SYSTEMS DESIGN INC �

FOR MODEL I AND MODEL II �

OPEN ITEM ACCOUNTS RECEIVABLE $240.00 
Edit - flags customer number errors, gives correction 
option. Sales Distribution - Distributes each department 
total. Customer Journal - Lists each invoice for each 
customer . Statements - Pre-printed or blank statements 
may be used. 
ACCOUNTS PAYABLE $240.00 
Edit - Flags vendor number errors, gives correction option . 
Cash Requirements (Journal) - Lists all payable vendors. 
Suspended Journal (Unpaid Journal) - Lists unpaid 
vendors . General Ledger Distribution - Distributes 
General Ledger totals. Check Register - You just key the 
first check number. Checks - Check stub includes 
information on invoice date, gross and discount amounts. 
Complete with check protection and aged payables. 
PAYROLL $240.00 
Edit - Flags employee number errors, gives correction 
option. Journal - Year-to-date totals for gross, W / H, FICA 
and vacation. Deduction Summary - Totals of individual 
deductions . Deduction Register - By employee deduction 
type. Check Register - Check stub includes year-to -date 
information for employee W -2 forms. 941 Quarterly 
Reports - Federal $, State $, FICA$, Quarter $, Hours. 
GENERAL LEDGER (interactive with A / P) $240.00 
Edit - Flags account number errors, gives correction 
option . Summary Leager - Month's debits and credits. 
General Ledger - Complete detail list. Income statement ­
Up to four levels of totals . Balance Sheet - 1 or 2 page 
control, print control. Department Statements 
Maximum of 99 departments. Schedules - Supporting 
lists of any detail accounts. Input Sheet - Working trial 
balance . 

FROM GALACTiC SOFTWARE LTD 

MAIL/FILE SYSTEM for Model I $99 .00 
Under constant sort, both by name and zip. Retrieve by 
any combination of up to 19 user codes . Format your own 
labels or use standard format. Supports an 11 digit 
alphanumeric zip code. Provision for a "message" line. 
Very complete user oriented documentation . 600 records 
per non -system disk, 300 records with system disk. 
Simple editing throughout . 32K and one or more disk 
drives required . Name rotate, tab listing and more! 
MAIL/ FILE SYSTEM for Model II $199.00 
Has all the features of the Model I system above plus a 
machine language sort, 2500 names per disk, "word 
processor" type input editing. 64K single drive required . 

NEW! 
EDITOR-ASSEMBLER (EDAS 4.2) $229 .00 
Complete Zilog Editor-Assembler featuring Global search 
and exchange, assemble to disk or direct to memory, 
direct linkage with DEBUG or RSM II . .Jump to memory 
with automatic return , and text block move . Executes 
SYSTEM commands and even remembers filespecs . 

GAMES SOFTWARE 

NEW! 
@119 REPEAT AFTER ME by James Talley $9 .95 
Challenge your memory with this unique new game! Based on the games 
"Simon" and "Einstein'', this new game has surperb animation ann 
SOUND. Five levels of difficutly make this game for all ages. 

#118 CAT2 / XFR by Don Fielding $24.95 
A disk directory program that will read and organize your directories on an 
index disk. Available on disk only, with doucmentation, requires 32K 2 
drives and NEWDOS 

#107 Owl Tree by James Talley $9.95 
Can you fill the Owl tree with Owls by shootinfj out the Bats? Easy? 
Caref ul, when you shoot a bat it scares away owls! With ani mated 
graphics and Sound. 

�~ �1�0�9� The Great Race by Scott Carpenter $9 .95 
Try to finish this 600 mile race before your opponents. or be for e they stop 
you with flats. wrecks etc . The computer plays too With sound. 

�~�1�1�1� Lying Chimps by Roy Groth $9.95 
fl1e old game of " I doubt it " or " Li ar", only you play w ith lour cheating 
!'1111nps. Animated graphics and sound 

i1 113 Concentration by Richard Taylor $9.95 
The game of concentration . Prizes change places every game. With 
exce llent sound effects! 

#110 Scramble by Richard Taylor $9 .95 
A word game for two players Use your words or the computers words 
With sound and an excellent scoring routine . 

Ii 103 Snake Eggs by Leo Christopherson S14.95 
Thi s version of 21 has ta lking snakes w ho argue w ith each ot11er. Try to 
avoid scrambled eggs. they lose r 

t1 108 TRS-80 Opera by Richard Taylor $9.95 
A suund extravaganza! Hear the William Tell overtu re in intricate detail 
and clear sound Contains four other operat ic selections. 

u112 Challenge by Richard Taylor $9.95 
Guess the hidden phrase. but if you guess vowels wrong you lose 10 
µ01nts With sound. for 2 players. use your own phrases or the comuters . 

11106 Beewary by Leo Christopherson $14.95 
Brill iant graphics and fantastic sound enhance th is cha lleng ing game 
matching a persistent bee with a cu nn ing sp ider in a duel to the death! 

111 04 Lifetwo by Leo Christopherson $14.95 
Conway's game of Life at an astounding 100 generations per minule! Plus 
Leo 's "talking" animated creatures playing lhe Battle of Life in one 161< L2 
program 

�~ 105 Cubes by Leo Christopherson $9 .95 
u1ves the solution to .. Instant Insa nity '"' 0t numbered blocks. Watch lhe 
computer try all th e possible comb ination s 

11 102 Android �~�J�i�m� by Leo Christopherson $14.95 
Tlie TRS -80's first animated. and most popular. graphics game w ith 
Sllll lld . 

All game software except CAT1 /XFR is on 16K L2 
cassette. Orders filled within week of receipt and sent 
postpaid, first class. Any malfunctioning program will 
be replaced free - no cash refunds. BEEWARY will not 
function properly when placed on disk using DOS 2.2 
or 2.3. It will work with 2.0, 2 .1 or NEWDOS. 

Dealer Inquires Invited 

Use the order card in this issue, VISA and MasterCard 
orders welcome. Call (206) 475-2219. 

80-U.S.SOFTWARE �
3838 South Warner Street Tacoma, WA 98409 �



�~� TRS-BO*Owners 
�~�a�v�e on Equipment & Software!..____ 

Percom Mini-Disk Systems Inexpensive Color Graphics: 
Th ese Percom mini-disk 
systems store more data, 
are more reliable. Access 
times are fastest possible 
with your Expansion Inter­
face . Heavy duty power 
supp lies run cooler, last 
longer Low noise· three­

wire ac power cord is safer . Enc losures are 
finished in compatible silver enamel. Prices: 
TFD-1oorM (40-track, 102 Kbytes/side) 

One-Drive Add-On . $ 349.95 
Two-Drive Add-On 69945 
Three-Drive Add-On . . . . . . . 1049.95 

TFD-200™ (77-track, 197 Kbytes) 
One-Drive Add-On . . 634.95 
Two-Drive Add-On 1268.95 
Three-Drive Add-On .. 1903.95 

Percom upgrade PATCHPAK™ 

An advanced easy-to-use disk operating wstem that 
works with Level II BASIC commands . Resides in only 
7-Kbyte of memory. May be extended indefinitely with 
disk-resident utilities. Supplied on 5" disk with exam­
ple programs: $29.95 with instructions. 

CIRCLE J Software 
Two extremely useful utilities for Percom's OS-80™ 
DOS: 

1. Machjne Language Save/Load Utility. On 5" disk 
wi th bonus patch program that allows RS Renum­
ber Utility to run under OS-80"' . $14.95, with in­
structicns. 
2. �~ - Adds NAME SAVE and NAME 
KEEP commands to OS-80"·' Use one set of com­
mon data with two or more BASIC programs. A lso 
runs under Radio Shack DOS. On 5" d isk, with 
instructions. $14 95. 

ZBOZAP 
Super fast machine language disk modification utility. 
Read , Write , Display, and Modify sectors; remove 
passwords; apply patches. fi xes; make backups and 
much more. On 5" disk with instructions: $29.95 

100% machine language word processor .. . 
SPECIAL DELIVERY (by Software Etc.) �
Use MAILFORM to create name and address lists: EX­�
TRACT to find names by ZIP. address. gender, age, etc . �
SORT 10 sort an enti re list on any field in seconds Print �
personalized letters written with either the Electric Pencil+ �
or Scripsit' using MAILRITE Prints labels from Mailfile cre­�
ated under MAILFORM Runs under Percom's OS-80™, �
Radio Shack's TRSDOS' $125 (disk) �

How to Order �
Order by calling Access Unlimited toll-free on 1-800-527-4196 t . �

�~�a�~�~�?�~�s �p�~ �1�,�~ �0�b�~�~�c�i�f�i�~�e�r� �~�~�~�~�r�~�k �.�'�~�!�r�o�~�i�d� �~�'�;�1�:�~�:�~� �~�~�e�~ �1 �~�1�~�e�~ �~�:�:�~�~�e�~�t�~�6�6� 
orders w1!h 25% deposit Sorry. we cannol accept personal checks. We pay sh1ppm9 
and ;nsurance charges on orders over $1 00000 Add approiuma!e insurance and 
snipping charges lo< under $1 .000 00 l11n doubt about lhesect1arges . ask wnen you 
call m your Ofder Texas residents include 5% sales tait Minimum Older $20 00 Allow 2 
10 4 weeks tOf del!veiy t lexas residents call (214) 494-0206 

the Percom Electric Crayon™ 
Spectacular multicolor graphics. sharp 2­
color alphanumerics with your TRS-80'. a �
color tv and the Percom Electric Crayon'"· �
Up to eight colors. Resolution with fu ll display . �

.memory (6 Kbytes) is 256 X 192 picture ele­
ments Microprocessor controlled, the Elec­
tric Crayon™ is not only a full color graphics system but also a 
complete. self-contained control computer with a dual bidirectional . 
parallel 1/0 port - provision for second dual port Interface the 
TRS-80' via your Expansion Interface or Printer Cable Adapter. Sup­
plied with 1 Kbyte display RAM, EGOS'" operating system and 
comprehensive users manual with example programs $249.95 
Optional TRS-80' interconnecting cable: $24. 95. 

• 
Percom's Speak-2-Me-2™ 
Give your TRS-80* the gift of speech 
Texas Instruments' Speak & Spell- is the voice of 

your TRS-80' computer with this clever interface 
module manufactured by Percom Your own 
Level II BASIC programs announce. com­

mand. implore with sentences and expres­
sions formed from Speak & Spell's- voca­
bulary. The Speak-2-Me-2™ PC module 

installs i(l the battery compartment of your 
Speak & Spell" Power is supplied from an 

ordinary calculator power pak. Comes with in­
terconnecting cable (for TRS-80' El or Printer 

Cable Adapter) . operating software and users 
manual : $69.95 (Speak & Spell · not included) 

Games People Play 
Far out! 
Scott Adams' Adventures (disks): 

Adventure Sample $ 6 95 
Adventure 1-9 . 14.95 
Adventure 1 & 2 24.95 
Adventure 3, 4 & 5 39 .95 
Adventure 6 & 7 24 95 
Adventure 6, 7 & 8 . 39.95 

The Galactic Trilogy (disks): 
Galactic Empire $19.95 
Galactic Trader . . 19.95 
Galactic Revolution 39 95 

Space is this hunter's domain (disks)· 
Sta•fleet Orion $24 95 
Invasion Orion . 24 95 

Space Battles - from Adventure (disk)· 
Super fast, real-time war game with exploding missiles. fu ll space 
ship control : $19.95 

Space Invaders - by Level IV (disk) . 
TRS-80' machine language version of Apple 'Super Invaders'. 
Sound effects: $19.95 

Far in! 

Disk System Interconnecting Cables 
Improvement over RS cable design places drive O. which includes 
the cable termination: at the end of the cable to eliminate the reflected 
noise of an unterminated cable. Better data integrity Prices: 

Two-Drive Cable $24 95 
Four-Drive Cable 34.95 

Power Line Filter 
115/250 V, 50-400 Hz. Instructions included for easy installation in 
standard mini-box chassis: $19.95 

Minidiskettes 
1ODisks in a convenient plastic organizer box $34.90 
Single Disk 3.49 

Disk Drive ID Tabs 
1" x 1-'!.'' self-adhering plastic drive identification tabs Compatible 
silver with engraved black drive number. Two tabs (Nos. 0, 1 ): $2 50; 
three tabs (Nos O. 1. 2) $3 25: four tabs (0, 1, 2. 3) : $4 50 

ACCESS UNLIMITED 
315 N. Shiloh· Ste. 01 ·Garland, TX 75042 

(214) 494·0206 
P11ces and s1:ieclf•ca110as s:ibtcel to change w1UnLJt norice 

TM trademark ol Percom 03ta Comµany. Inc trademark ol Texas Instruments Corporation 

• RADIO SHACK and TRS-80 are trademarks of Tandy Corporation trademark of Michael Shrayer Software. Inc. 



Now, PEEK and POKE should be a permanent part of your 
Basic . The syntax for the PEEK command is : 

operatorPEEK(argument) 

DISABLE PASSWORDS ON MODEL II 

There comes a time now and then when it is necessary or at 
least desirable to get around the passwords on a disk. NEWDOS 
had done this for Model I. but nothing has been done for Model II. 
Now. here is a way to do it for your Model II. 

Since this fix consists of four patches. we recommend you 
build a "DO" file (we chose the name FIX) which consists of the 
following : 

PATCH SYS1 / SYS A=262D, F=28, C=18 
PATCH SYS4 / SYS A=221F , F=20, C=18 
PATCH SYS4 / SYS A=22BO, F=28, C=18 
PATCH SYS5 / SYS A=24C1 , F=28, C=18 

When you DO this file , these four patches will (as far as we can 
determine) completely disable all password checks in TRSDOS 
1.2. This is true for OPEN. KILL and for any level of password 
protection . 

PEEK AND POKE FOR MODEL II 

For those of you who haven't noticed yet, Basic on the Model II 
is almost the same as that on the Model I. But why no PEEK or 
POKE? Here is a way to fully implement both PEEK and POKE . 

First, a couple of warnings: There are a total of eight patches 
required for this mod. All eight must be entered, or the results 
can be disasterous. Use a be1ckup disk, and neatness counts. This 
modification replaces the OCT$ and NAME commands in Basic, 
and if for some reason you need either of these commands, you 
should not perform these patches . 

1. Make a fresh backup copy of TRSDOS 1.2 
2. Execute the "Disable Password on Mod II" (see the 

preceding note). 
3. BUILD (see pages 2 / 13 · 2/ 15 of your TRSDOS manual) a 

file which reads as follows : 

PATCH BASIC A=6771 F=C5CD2061 C=CD903CD5 
PATCH BASIC A=6775 F=C5CDOC66 C=E72CCD9D 
PATCH BASIC A=6779 F=E741 E753 C=3CD112C9 
PATCH BASIC A=28FB F=CE414D C=D04F4B 
PATCH BASIC A=5A77 F=CD3D4E C=C37D67 
PATCH BASIC A=677D F=E3011 EOO C=CDOA447E 
PATCH BASIC A=6781 F=09444D C=C3A93A 
PATCH BASIC A=2A05 F=CF435424 C=D045454B 

4 . When you are satisfied that there are no errors in your file. 
"DO" tha• file (see pages 2/ 38 · 2/39 of your manual). You 
should see "PATCH IS DONE" eight times . If for any reason you 
see any kind of error message, make note of which one of the 
patches caused it (i .e ., was it the first one, the fifth , etc.). Any 
error will cause that patch not to be executed, and that one will 
have to be entered by hand from TRSDOS READY. 

Where opPrator may be a variable = statement, PRINT statement, 
etc. Argument is the address you want to PEEK at, and it may be a 
numeric constant, hex constant. numeric variable or formula and 
must be enclosed in parenthesis. 

If the address you wantto PEEK at is greater than 32767 (7FFF 
hex). the address must be computed by the formula : 

-1 * (65536 -address) 

Thus, address 7FFF hex may be looked at by using PRINT PEEK(· 
32768). Note that address FFFF hex translates to -1 using this 
method. Using a hex constant such as &H8000 bypasses all this. 

EXAMPLES OF PEEK 

A=PEEK(,J): PRINT PEEK(&H5000): B=A+PEEK( -45) 

The syntax for POKE is : 

POKEargument.operator 

Where argument is the address desired, and is developed 
exactly the same as the for PEEK. except that parenthesis are not 
required. Operator may be either a numeric constant, variable or 
expression, so long as it is in the range 0-255 (0-FF Hex); and 
must be separated from argument by a comma. 

EXAMPLES OF POKE �

POKE A ,B POKE 14938,22 POKE &H900,A% �

POKE PEEK(A+ 1)* 256+PEEK(A).ASC(MID$(TR$,G%,1)) �

Using PEEK and POKE carefully allows the use of such 
techniques as string packing, program chaining without losing 
variables and many other useful functions . 

r FIELDing Made easy for Mod I or 11 
Random file processing is often a real problem since each 

variable in a field must be individually identified and set up. Most 
programs do this with a long list of FIELD statements that 
allocate space to them one at a time . Have you ever wished you 
could do this with a FOR-NEXT loop? You can. consider this : We 
have 30 identical variables in an array. each of which needs to be 
fielded with four spaces in the data file . If the array is A$(1) 
through A$(30), you could use: 

FIELD #1.4ASA$(1 ).4ASA$(2).4ASA$(3), . ... and so on 
until all 30 items were listed. Wouldn 't it be much simpler to use: 

FOR 1% = 1 T030: FIELD#1, (1%-1 ) * 4AS DUMMY$, 
4ASA$(1%):NEXTI% Not only is it easier, it works. 

\ SCREEN DISPLAYS for Model I or II 

.4 Screen displays are what people see most of when using al,p ogram. If the display is amateurish, the user will think the 
program is also amateurish . To dress up a request for user input it 
is handy to have the screen indicate the size of the field (how 
many characters are allowed). One nice way is to define two 
strings : DT$=STRING$(X, 160):BL$=STRING$(X,28) The 
first string will put a string of X graphics blocks on the screen 
(160 is the lower left hand block on the Mod I and a blank on the 
Mod II). The second string backspaces the cursor X spaces 
without erasing . 

To set up for entry. simply position the cursor where you want it 
with a PRINT@. PRINTTAB or whatever, then use: PRINT 
DT$; BL$; (the semicolons are important!). This statement will 
print the string of graphics blocks and then backspace over them 
without erasing them . You can use some routine to input the 
desired information assured that your allowed data field is well 
marked. 

Some notes on this technique . First. it is not necessary to 
define several strings of different lengths for different length 
fi elds . Just use the MID$ command to print whatever length is 
desired. Also if you use the INPUT command to get the data in. the 
computer will print a question mark and a space prior to inputting 
the data . This will have to be allowed for . Also. 160 is not the only 
character you can use. any valid character will work as well. 
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�~�·�"�o� SIMUTEK 1-••... �
�-�.�.�~� COMPUTER PRODUCTS •o �

THE COMPANY THAT SELLS IT'S FANTASTIC SOFTWARE �
ALL OVER THE WORLD, NOW BRINGS YOU GREAT BARGAINS �

ON TR5·80 COMPUTERS AND PERIPHERALS �

Disk Drives ready to plug in and fully compatable 
with TRSDOS or NEWDOS. Full 90 day 
warranty!!!!!! 

All Drives fully tested and ready to run 

MPI Single Drive ....................... 365.00 
MPl's can operate 8 times faster than Radio Shack's 
and will handle 35 or 40 tracks!!! 

Percom Single Drive .................... 379.95 
Percoms handle 35 or 40 tracks plus you may use both 
sides of a diskette!! Best buy!! Save$$ on expensive 
Diskettes!!! 

MPI Dual Drive ........................ 565.00 
This is like having 2 drives yet uses only one 
Diskette!! Use one side as drive 0, the other side as 
drive one!! (Save $435 compared to 2 RS Drives!!) 
Save$$ on expensive Diskettes too!! 

4 Drive Cable .......................... 39.95 �
2 Drive Cable .......................... 24.95 �
10 PK Diskettes ........................ 39.95 �
NEWDOS+ ............................ 99.95 �
TRSDOS 2.3 +Manual ................... 19.95 �
TRSDOS Manual Only .................... 4.95 �

Microsofts Basic Compiler - Special - 179.95 
Requires 48K. at least 1 Disk Drive. 2 Disks preferred. (Regular price 
199.95 - Save $20.00!!I 

�A�L�L�T�R�~�S�O�C�O�M�P�U�T�E�R�P�R�O�D�U�C�T�S� 

10 - 15% DISCOUNTS!!! 

FULL RADIO SHACK WARRANTY ON ALL TRS-80 PRODUCTS!!!!! 

Includes 4K L V 1's , 16K LV ll 's, Expansion INT'S, Model ll 's, Disk 
DR's , Line Filters, RS Software, Printers, Paper, Computer Books, and 
any other Radio Shack products! 

TRS-80 16K MEMORY CHIPS - ONLY 69.95!! 
Instruction & Jumpers for Keyboard 2.50 extra. Free Shipping. 

SIMUTEK'S MICRO SPEED 

Upgrade your slow TRS -80 (1 . 77 MZI to a 2.66 MZ machine!!!! Easy to 
install! Shuts o ff automatically during disk or cassette 1/0. By far the 
best on the market! Only $29.95. Free Shipping. 

SIMUTEK FANTASTIC GAMES PACKAGES!!! 
Five (51 Great Programs in Each Package!!! 

Package 1 Space/Wars Package 6 Finance/Amort. Loan+ 

Package 2 Board/ Artfi Package 7 Backgammon/Speed 

Package 3 Educ. Artist Read/Yahtzee 

Package 4 Life / Lander Package 8 Pinball W/Sound! 

Package 5 Horse Race/Ameba Kill! 

• Packages come with complete instruction books! • �
• Packages on cassette 14.95 packages on disk 19.25 • �
• Free Shipping on Simutek Software Packages!!! • �

WE ACCEPT VISA, MASTER CHARGE, MONEY ORDERS, PERSONAL CHECKS, (C.O.D. $5.00 Extra) 
Send Orders To: SIMUTEK 

24 HR. HOTLINE (CREDIT CARD/C.O.D.I 
P.O. Box 13687 (6021 886-5880 

Tucson, AZ 85732 Technical Questions or Daytime OrdersAddress --------------­
(602) 885-7026City ------ State ___ Zip ___ 

Order ---------------- C.C. # _____ Exp. 

Shipping and Handling $15 extra on all drives, printers, computers, expansion int's. All other shipping $5 extra. 
TRS·BO is a trademark of Radio Shack, a Tandy Corporation. No charge for shipping Simutek Software!!!! 
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Programming Languages 
TR Dettmann 

About 12 years ago, Professor Nicklaus Wirth at ETH in 
Switzerland (That's the Eidgenossische Technishe 
Hochschule in Zurich, Switzerland) became dissatisfied 
with programming languages for teaching . 

FORTRAN was the major language being taught at the 
time. FORTRAN was, and still is, a versatile and useful 
language. But, it is easy to develop bad habits that make 
programs hard to write and debug. Also, because of it's 
flexibility, FORTRAN could be written very haphazardly. 
This created a whole generation of programmers who had 
to muddle through without really knowing how to 
program well. BASIC has the same disadvantages . 

In order to teach logical program design and 
construction, Professor Wirth used his experience with 
the language ALGOL, then very popular in Europe, to 
write a new language aimed specifically at teaching . That 
language was PASCAL. 

Practicing programmers have avoided PASCAL. for 
years since they were already familiar with other 
languages and did not like some of it's features. But 
PASCAL found believers in the universities where it was 
used primarily for teaching. 

Experience showed that students who learned PASCAL 
first, had little trouble learning to program in FORTRAN, 
BASIC or other languages, since they had learned correct 
logical techniques. Students who learned another 
language first had some trouble learning PASCAL since 
they had to "unlearn" bad habits. True or not, I once heard 
that Professor Wirth, who is still teaching, refuses to take 
graduate students who have learned to program in 
FORTRAN or BASIC since they have been damaged by 
their backgrounds. 

As knowledge of PASCAL spread slowly out of the 
university community, interest began to increase. A 
PASCAL user group was started and now has its 
headquarters at the University of Minnesota Computing 
Center. The University of California developed what has 

come to be known as "USCD PASCAL" , a special one user 
form of PASCAL Special interest groups have also 
started to foster the use of PASCAL. No accurate figure is 
available on just how many systems have PASCAL 
available, but at least 60 different systems can run it and 
that number grows daily. One magazine article called it 
the "BASIC of the futu;e" and "PL/ I, done right" . Let's 
see how PASCAL works, and see if we agree. 

PROGRAMMING IN PASCAL 
Programming in PASCAL is different from what you 

have learned in BASIC. The language forces good habits 
and gives you capabilities that BASIC just does not have. 
Let's look at how we can write programs in BASIC and 
PASCAL to do the same thing in the same way. 

Consider this simple Level II program in BASIC: 

10 REM IS YOUR NAME TERRY? 
20 PRINT "WHAT IS YOUR FIRST NAME";:INPUT 

A$ 
30 IFA$="TERRY" THEN 40 ELSE 60 
40 PRINT "HOORAY TERRY. YOU HAVE A NICE 

NAME" 
50 STOP . �
60 PRINT 'TM SORRY ";A$ �
70 PRINT "YOUR PARENTS GAVE YOU THE �

WRONG NAME" 
80 STOP 

This simple program uses string handling, input and 
output, and decision making in it's eight lines . How would 
this be written in PASCAL? 

PROGRAM WHATSYOURNAME; �
(*IS YOUR NAME TERRY?*) �
VAR NAME: STRING; �

BEGIN (* PROGRAM *) 
WRITE ('WHAT IS YOUR FIRST NAME?'); 
READLN(NAME) 
IF NAME = 'TERRY' THEN 

BEGIN(* THEN CLAUSE *); 

(Continued on page 42) 
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AUTHORIZED 

TRS-8 ® 
Dl!!AL.ER A301 

10% �
DISCOUNT �

Off 
List 

26-4002 
64K 1 Drive 

$3499.00 

COMPUTER SPECIALISTS 

26-105616K Level II System with Keypad.$700.00 
26· 1145 RS·232 Board.. . .. . . . . .............. . ..... B4.00 

26· 1140 "O" K Interface.... .... .. . . ....... ... .... 254.00 

26·1141 "16" K Interface... .. .. . ..... . . . .•.•• .. .. . 3Bl .00 

26· 1142 "32" K Interface....... . ... .. . . . .. .•. .... 508 .00 

26· 1160 Mini Disk .. Drive 0 . .... .. . . . . .... . . . •.. . . .. 424.00 

26· 1161 Mini Disk · Additional. ... . . . .. . .. •..• ..... . 424 .00 

26· 1154 Lineprinter II. .. .. .. .. . .. . .. .. .. . .. 720.00 

26-1156 Lineprinter Ill..... . . . .. ...• .•.......... 1799.00 

26-1157 WP50 Daisy Printer . . . . . . . . . . . . . 2670 .00 

26· 1180 Vaice Synthesiser . . . .. . . . .. . ........ .. 339 .00 

26·11B1 VOXBOX... . . ... . 145.00 

26· 1104 Factory Upper/ lower 

Case Modifoction Installed.. . 90 .00 

26-1605 Scrips it · Tape .. . . . . . . .. .. . 60.00 

26-1563 Scrips it · Disk . . . . . .. . .. . 85 .00 

ALL OTHER R.S. SOFTWARE �
FURNITURE, STANDS, CABLES �
AND ACCESSORIES DEDUCT �

15% �
DISCOUNT �

Off 
List 
26-1054 

4K Level II 
$527.00 

INTERNAT' IONAL 

Plug Compatible Lobo 5114 
Dr ives - $375.00 

10% FROM CATALOG PRICE 

c:enTRDnlCS 
Fast 100 CPS Centronics 
730 Printer - $675.00 
Text Quaiity Centronics 
737 Printer - $850.00 

MllllCR �
Model I Basic Campi Ier . $195.00 �
Model II Basic Compiler . . . . 395.00 �

Novation Cat Modem .. $159.00 
CCA Data Management 
System...... ... ........ 72.00 
Adventure Games 
Games 1-9............. 14.00 

�~�B�A�S�F� �
10·5 'I• Diskettes . $45.00 �
10-8 Diskettes . . . 47.00 �

Versatile Lobo Interface, 
8" Drives and Hard Drive. 

Call For Prices 

8 Acorn 
Software 
Products, Inc. 

GAMES: 

Alien Invasion........ .•• .... $9.00 
UTILITIES: 
System Savers > . . .. . . . . ... . .. 14.00 
EDUCA TION 

Language Teacher .... ..... ... 18.00 

1-800-841-0860 Toll Free Order Entry �

No Taxes on Out Of DOWNTOWN PLAZA SHOPPING Cl;:NTER Full Factory Warranty 
State Shipments 115 C SECOND AVE. S.W. on All Items Sold. 

CAIRO, GEORGIA31728 
Immediate Shipment (912) 377-7120 Ga. Phone No. largest Inventory 

From Stock. In the S.E. U.S.A. 
*TRS-80 Is a registered trademark of tho Tandy Corp. 
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WRITE ('HOORAY TERRY,'); 
WRITELN('YOU HAVE A NICE NAME') 

END (*THEN CLAUSE *) 
ELSE 

BEGIN (* ELSE CLAUSE *) 
WRITE('l'M SORRY');WRITE(NAME); 
WRITE('YOUR PARENTS GAVE YOU ' ); 
WRITELN('THE WRONG NAME') 
END (* ELSE CLAUSE *) 

END. (* PROGRAM *) 

Several th ings stand out in the two programs. First, the 
PASCAL program is longer. This is somewhat artifical 
because of the way the program is generated. Two, the 
logical structure of the PASCAL program is laid out by the 
way the program is indented. BASIC could be indented, 
but look at most programs and you will find they are not. 

From the programs above, we can see some natural 
similarities. First. it is easy to see that 'PRINT' in BASIC is 
the same as 'WRITE' in PASCAL. Next, 'INPUT' in BASIC 
is the same as 'READ' in PASCAL. There are some special 
features to notice. " WRITE(A)" in PASCAL is the same as 
"PRINT A; " in BASIC (the semicolons after each PASCAL 
statement are separators like the ENTER at the end of a 
line in BASIC). To get the same effect as "PRINT A " (prints 
the value of A and goes to the beginning of the next line), 
PASCAL uses the extra characters "LN " , for example, 
WRITELN(A), which I always think of as " write line" . Read 
works the same way. 

IF-THEN-ELSE statements are more interesting. In 
BASIC, we usually skip to another line to handle our 
choice because we can't get any more than 255 
characters on a single line. In PASCAL, we are not 
restricted to a single line for anything . PASCAL treats 
everything between a " BEGIN " and and "END" as one 
statement. Think of the " BEGIN" and "END " as left and 
right parentheses that work for program statements. 

With BEGIN-END pairs. we can put blocks of 
statements together and place them anywhere in a 
program where a single statement is legal. This means 
we do not have to jump around the program to do several 
steps. You can also see that since a PASCAL statement's 
end is marked by a semicolon, it is not necessary to keep 
statements on a single line. You can put a PASCAL 
statement on several lines to make it more readable . 

Two statements which are probably a bit different from 
any you have seen are "PROGRAM" and " VAR" . The 
"PROGRAM" statement is used to identify the program 
by name. In this case. I have called my program by a long 
name just to show that such a name is legal. 

The "VAR " statement is for variable definition . Unlike 
BASIC, there are no predefined variable types. You have 
to identify the names of any variables used in the program 
and define their type such as integer, string, or real with a 
"VAR" statement. This may seem to be a bother at first, 
since in BASIC you do not even have to worry about the 
variables until you actually use them. But this is one of the 
best features of PASCAL. By insisting that you identify 
your variables. you have to decide what variables and 
types you will use and list them. 

Have you ever tried to figure out what variables were 
being used in a complex program so you could add 
something to it? PASCAL make it easy. PASCAL also 
checks the program to make sure you do not do stupid 
things like setting apples equal to oranges . 

Speaking of apples and oranges, the " VAR " command 
lets you define apples and oranges in your program! The 
"VAR" statement: 

VAR FRUIT (APPLE.ORANGE.PEAR); 
defines the variable FRUIT and lets it take on only three 
possible values. namely; apple, orange or pear. You can 
then use this definition in your program, for example, you 
can test : 

IF FRUIT ='APPLE' THEN .... 

The ability to set up variables directly in terms of the 
problem you are working on makes PASCAL more useful 
than any other language now available. 

PASCAL has some very unique advantages that make 
you wonder why you ever took up BASIC to start with . 
More important. you can develop PASCAL programs as 
independent units. 

In BASIC, you have to keep track of your variables 
throughout your program and be careful to keep the first 
two letters of every variable different . In a very complex 
program, you could generate a hundred or more variables 
this way. You might also be forced to use other than the 
best variable name for the job because something too 
similar was already used. 

This shows up even more when you try to modify 
someone 's program. First you have to find out what their 
variables are and then use them only in ways that do not 
conflict with the rest of the program . This can be nearly 
impossible at times. 

In PASCAL, when you develop a subroutine (called 
either a function or a procedure), it is totally independent 
of the rest of the program to whatever extent you like. If 
you define a variable called "X" in the main program. it is 
available to all procedures called by the main program, 
unless that procedure defines it's own variable "X". So 
you can put together procedures now and not worry about 
whether the variables conflict, they will not if all of the 
variables are defined within a procedure. 

To pass values to a procedure. you are allowed to put 
them as arguments in the statement which calls the 
procedure. For example : 

INVERT(MATRIX) 

Invert is a procedure which has been defined for the 
program and MATRIX is a variable array of values that has 
been defined in the program which calls INVERT. 

SUMMARY 
This only scratches the surface of what PASCAL can do. 

It has every capability that BASIC has and more. 
Procedures, functions , structured programming, long 
variable names, and so many other features that a full 
manual would have to written to describe them all. 

If the idea of PASCAL wets your appetite, you could use 
someone else 's. In particular , if you have access to a 
larger computer system, many of them now feature 
PASCAL. You could buy either the full system, or a " Mini ­
PASCAL" system . 

Would I recommend PASCAL as a programming 
language? Definitely! It is not hard to learn and it teaches 
you good habits. I find that since I started programming in 
it. I now do much more of my program design in it. no 
matter what language the system will be written in. I do it 
because my ideas are more easily expressed in PASCAL 
than in BASIC or FORTRAN . I even do my initial design for 
Assembly routines in my own pseudo-PASCAL. 

Learning PASCAL is an advantage for today and it may 
be essential in the future, as systems get larger and 
larger. PASCAL or languages like it will probably 
dominate the programming field in the years to come . 

• 
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number two is initialized with a new 
memory size by the sequence of linesSystem/ Command 350-400 of the source. First 40B 1 H is 
loaded with IKBD - 1 (this actually setsThe 1 1th in a series on Machine Language Applications 
the memory size), next, the DE is 

Phil Pilgrim lo aded with the hexidecimal 
equivalent of negative 50, and this 

A Split Personality for TRS-80 value is added to the HL. This new 

Picture this You're deeply involved 
1n a game of Flaming Starcruisers. 
You're about to blast another Thingon 
Buzz-bomber to Kingdom Come when 
the phone rings . " Hey, kid, this's your 
Uncle Ralph . Whatcha doin'?" 

" Well , I. . " 
"Good! I'm glad you're not busy 

Listen, I iust got this great line on a 
new house 'Ya still got that mortgage 
loan program?" 

"Uh-huh .. " 

" Great! 'J ust wanna make a few 
calculations. Aunt Edith and I 1..vill be 
over in a few minutes . Bye!" 

"(Expletive deleted.)", you mutter, 
walk over to the machine, and hit 
(BREAK). If only you could afford TWO 
computers, things like this wouldn 't 
be a problem , huh7 Well , there is 
another solution The No-Hardware 
Second Computer . The principle is 
this In BASIC there is an area in RAM 
containing pointers and sundry other 
information defining BASIC's entire 
computational environment . 
Combined with the screen contents 
and stack pointer , they are all you 
need to know to resume execu tion of a 
program where you left off, assuming 
the program and its variables are left 
intact. By saving thi s information and 
setting up another environment for 
using BASIC in a different part of 
memory , you can have two programs 
resident at once and switch between 
them just by swapping environments 
between BASIC RAM and a save area . 

The program shown here, SPLIT, 
does just that . Once activated, it gives 
you entirely independent program 
areas 111 memory and the means to 
move between them . If you're involved 
in a long computation and need to run 
a short progrnm, hold down the SHIFT 
key , hit (BREAK), and the "other 
BASIC " is ready Do what ynu have to 
do, hit (SHIFT-BREAK) aga in, and the 
first program resumes execution 
where it left off, with the original 
screen contents restored . You can do 
anything in either BASIC you wish -­
including CLOAD 's and CSAVE 's -­
without affecting the other (be careful 
with POKE' s, of course). The only 
catch is that available memory for 
each is reduced cons iderably. 

What 's happening here? To 
understand this we need to look at a 
typical BASIC memory map with a 

larg e chunk of memory reserved with 
MEMORY SIZE . (see Figure 1) 
Location 40A4 points to the beginning 
of th e BASIC program area, and 
location 40B 1 points one byte below 
prot ected memory. By changing these 
two pointers to point into protected 
memory and reinitializing BASIC, we 
can define the alternate environment 
th erein . Figure 2a shows the situation 
with SPLIT activated and BASIC in 
environment one; Figure 2b, 
environment two . Whenever (SHIFT­
BREAK) is keyed, the environments 
are swapped. 

To use SPLIT, key it into the 
EDTASM • as shown. 32 or 48K users 
sho uld use MEM32K or MEM48K, 
respectively, in the ORG pseudoin ­
struction The comments give the 
decimal equivalents of each ORG . 
Disk users, of course, should change 
th e END to END 402DH . Make an 
obiect tape and power up BASIC. Disk 
users shou ld have the program on disk 
as a / CMD file . Load the program, and 
th en load BASIC. In either case, set 
MEMORY SIZE to whatever size you 
need for the "first BASIC" . Anything 
left over that isn't actually used by the 
SPLIT program itse lf will be allocated 
to the "second BASIC" . Be sure to use 
a number at least 300 bytes less than 
the deci mal eq uivalent of your ORG . A 
few thou might be better , but it 
depends on how much room you will 
need in the second environment or 
how much you can spare from the 
first. For 48K NEWDOS users, a 
MEMORY SIZE of 45263 (assuming 
default of 3 disk files) nets a free space 
of 18386 for both "BASIC 1" and 
"BASIC2" . Level II users should now 
load their SYSTEM tape and hit 
" ; (EN rER)" to activate it (Disk Users 
hit " / " and the starting address of 
th eir particular memory size). The 
screen will flicker, and BASIC will 
again be READY . - - BASIC number 
one that is . 

During that flicker quite a lot 
happens First, beginning with SPLIT, 
the screen, BASIC RAM , and the stack 
pointer are saved in the save area. 
Next, the screen is cleared and 
location 40A4H is changed to point 
into the beginning of reserved 
memo ry . Meanwhile, IKBD is 
temporarily inserted into the keyboard 
calling seq uence. Finally, BASIC 

value is loaded into address 40AOH, 
which in effect CLEARS the customary 
50 bytes of string space . The CALL to 
1B4DH sets up other pointers such as 
stack pointer, end of BASIC text, etc. 
Then, BASIC, having initialized itself, 
calls the keyboard routine, looking for 
user input. But IKBD responds . First it 
plugs SKBD, the switching routine, 
into th e keyboard calling sequence, 
then swaps environments by a CALL 
to CHANGE . Finally it returns to BASIC 
number one by a JP into BASIC's reset 
sequence, 06CCH , thus completing 
the setup. 

From thi s point, SKBD will examine 
everything keyed in and pass it on -­
except (SHIFT-BREAK). Encountering 
this, it CALLs CHANGE and returns 
with a zero. But because CHANGE 
swaps th e stack pointer, SKBD is 
actually returning from the previous 
call to IKBD -- that is, back to BASIC 
number two. A subsequent SHIFT­
BREAK will swap environments again 
and return from the call to SKBD back 
to BASIC number one . And so it goes, 
back and forth . One additional note on 
CHANGE. Because one or the other 
BASIC might be using the display in 
the 32-character mode, it is necessary 
to restore this, too . Luckily BASIC 
keeps track of what mode it's in with 
th e byte at 403DH. Outputting this 
byte to port FF does the trick. 

There you have it; a "second 
computer" in your garage for the price 
of a maga zin e. Perhaps some 
enterprising person will figure out a 
way to use the interrupts in DOS to 
actually make BAS IC run two or even 
three programs at the same time. But 
for now, get busy and help Uncle 
Ralph with those mortgage 
ca lcu I at ions. 

*Special note to T-BUG users. Note 
the use of the pseudo-op "DEFS". This 
can be thought of to mean " DEFine 
Space" . Nothing actually gets put 
there, but it does set aside the 
memory space for later storage. In this 
case, the 3 areas that are set aside by 
the " DEFS" command are VSAVE, 
which stores a copy of the VIDEO 
RAM; BSAVE, which stores the BASIC 
pointers for memory limits, etc.; and 
SPSAVE, which stores the stack 
pointer . In rnost cases (this one 
included), it won't make too 'Tluch 
difference to the T-BUG 'er, but it is 
so mething to be aware of . 
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3COO 
Video Memory #1 

3FFF 
4000 
4014 Restart Vectors 

3COO 
Video Memory 

3FFF 
4000 Restart vectors
4014 
4015 Keyboard DCB
401C 
401D Video & Printer DCB 's
40A4 

BASIC Environment40Bl 
�4�2�E�~�7�-�1�-�~ �-�-�-�-�-�-�-�-�-
42E 8 
42E9 

Zero 

BASIC Program 
Variables 

& 

Stack 

Strings 

Protected Memory 

Figure 1: Regular BASIC Memory 
Map 

78A4 IZllZ1100 MEM16•< 
B8A4 00110 MEM32K 
F8A4 1110120 MEM48K 
4016 00130 KBO 
78A4 00140 
78A4 21003C 00150 SPLIT 
78A7 113379 00160 
78AA 010004 1110170 
78AD EDB0 00180 
78AF 211040 00190 
7882 lll1CB02 00200 
78BS EDB0 00210 
7887 ED73FE7F 00220 
7888 COC901 1110250 
78BE 2AB140 00260 
7BC1 23 00270 
78C2 3600 00280 
78C4 23 00290 
78C5 22A440 00300 
78C8 2A1640 00310 
78CB 22F278 00320 
44 

3COO 
Video Memory #2 

3FFF 
4ooo --R-es_t_a-rt_ V_e0-_t-o-rs____ 
4014 ---- ··--------­
4015 Keyboard DCB401C 
401D Video & Printer DCB 's-40A4 
40Bl- BASIC Environment 11242E7 --
42E8 Zero 
42E9 -------- ---·--

BASIC �P�r�o�1�~�r �a �m� Il l 
& VarL1bles 

Stack #1 -------------
Stl'ir;p;s Il l 

-·- ·-- �- �~ �~ �-�-�-

.._ 

BASIC Program 
& Variables 

Stack #2 

Strings #2 

#2 

IKBD 
SKBD 
CHANGE 
VSAVE 

Video #1 (Saved) 

BSAVE � Video & Printer DCB 's 
BASI C Environment #1 
(Saved) 

SPSAVE Stack Pointer #1 (Saved) 

Figure 2b : � BASIC Memory Map 
for Program #2 

;30884 
;47268 
;53552 
;KEYBOARD DEVICE ADDR. 
;ORIGIN FOR 16K MEMORY 
;GET START OF SCREEN ADDR. 
;GET ADDR. OF SAVE AREA 
;AND NO. OF BYTES 
;SAVE SCREEN 
;1ST ADDR. OF BASIC RAM 
;NO. OF BYTES 
;SAVE IT, TOO 
;SAVE STACK POINTER 
;CLEAR SCREEN 
;GET MEMORY SIZE 
;+1 
;MUST BE ZERO 
;+1 
;SAVE AS PROGRAM POINTER 
;GET OLD KBD DEVICE ADOR. 
;PLUG IT INTO $-$ 
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IKBD 
SKBD 
CHANGE 

EQU 
EQU 
EQU 
EQU 
ORG 
LO 
LD 
LD 
LDIR 
LD 
LD 
LDIR 
LO 
CALL 
LD 
INC 
LO 
INC 
LD 
LO 
LO 

4015 Keyboard DCB401C 

�!�~�l�~� _ Video & . Printer DCB's 

�:�~�~�~� 
1 

BASIC Environment #1 

42E8 Zero 
42E9 

BASIC Program #1 
& Variables 

___l_Stack #1

i Strings #1 

BASIC Program #2 
& Variables 

Stack #2 

Strings #2 

VSAVE 
Video #2 (Saved) 

BSAVE � Video & Printer DCB's 
BASIC Environment #2 
(Saved) 

SPSAVE Stack Pointer #2 (Saved) 

Figure 2a: BASIC Memory Map 
for Program �#1 

78A4H �
0B8A4H �
0F8A4H �
4016H �
MEM16K �
HL,3CIZJ0H �
DE,VSAVE �
BC, 112124 �

HL,4010H 
BC, 42E8H-401DH 

(SPSAVE),SP �
01C9H �
HL, C:41ZlB1H) �
HL �
(HU,0 �
HL �
(40A4H),HL �
HL, O\BD) �
(S•<BD+1), HL �



78CE 21E578 00330 LO HL,IKBO ;AODR. OF INITIAL KBO 
7801 22 1640 00340 LD (KBO),HL ;SAVE AS NEW •<BO DEVICE ADDR 
7804 2B IZJll.)350 DEC HL ;-1 
7805 22B141ll 00360 LO (40B1H),HL ;ESTABLISH NEW MEM SIZE 
7808 11CEFF lll!Zl370 LD DE,121FFCEH ;-50 DECIMAL 
78DB 19 00380 ADD HL,DE ;ADD <SAME AS SUB 50) 
78DC 22A040 00390 LO (4QJAIZJH),HL ;EST" 5© BYTES STRif\IG SPACE 
'78DF CD4D1B lll!Zl401Zl CALL 1B4DH ;SET UP OTHER POINTERS 
78E2 C3CC06 00410 JP 06CCH ;RE-ENTER BASIC 
78E5 21F178 lll0421Zl H<BD LD HL,SKBD ;CALLED JUST ONCE 
78E8 221540 00430 LD O<BD), HL ;FINAL NEW •<BD DEVICE ADDR. 
78EB CD!7.l479 012l440 CALL CHANGE ;SWITCH BACK TO OLD BASIC 
78EE C3CCIZl5 12l01.i.5(2) JP 12l5CCH ;"RESET" OLD BASIC 
78Fl CD00l2l!Zl 0045(2) Sl<BD CALL $-$ ;CALL OLD l<BD ROUTINE 
78F4. FEIZll 001".1.70 CP QJ 1 ; BREAI< l<EY HIT? 
7BF5 C0 00480 RET NZ NO: JUST RETURN 
n=:F7 �3�~ �1�8�0 �3�8� 00490 LD A, (3881ZJH) ;SHIFT f<EY DOWN? 
7t1Ff:) E501 00500 Al\ID 12l 1 ; (IF USER HAS CONTROL �f�~�E�Y�)
78FC EEQll 00510 XOR 01 ; (REVERSE BIT)
7BFE Cti'J IZHZJ520 RET NZ NO: RETURN A 1 FOR BREAK 
78FF CDIZJt.i79 lZHZl530 CAL.L CHANGE YES: CHANGE ENVIRONMENT 
791Zl2 AF (2Jf2l54.0 XOR A ;RND RETURN A ZERO 
79!ZC C9 !Zl!Zl550 RET 
7904 2l003C 00550 CHANGE LO HL,3C01ZlH ;GET VIDEO ADDR. 
7907 113379 00570 LD DE,VSAVE ;RND SAVE AREA ADDR. 
790(.1 01 �t�~�H�?�.�l�l�Z�l� �i�'�. �1 �.� 00580 LD BC, 1024 ;Al\ID BYTE COUNT 
7900 CD2979 00590 CALL SWAP ;SWITCH 'EM 
7'31!Zl 21 :LD4.0 IZJ!Zl500 LO HL, 401DH ;GET BASIC RAM ADDR. 
79 13 01CBl2l2 005 UZJ LD BC,42E8H-412l1DH ;AND BYTE COUNT 
7':3lE CD2':379 00520 CALL SWAP ;SWITCH 'EM 
791 ':;) Cl 00530 POP BC ;POP RETURN ADDR. 
791A ::::AFE7F 00540 LD HL, (SPSAVE) ;GET OLD STRCI\ POINTER 
791.D EDT::FE7F 00550 LD (SPSAVE),SP ;SAVE �N�E�~�J� !IP 
7921. F9 0!Zl550 LD SP,HL ;RESTORE 
79?2 �:�!�.�P�.�~�m �4�0� 1Zl071ZH2J LD A, (40:3DH) ;GET 54/32 CHAR. FLAG 
7'::i25 o::wF· 00710 OUT (QlFFH),A ;FIX UP SCREEN 
7':327 cs 00720 PUSH BC ;RETURN ADDRESS ONTO STACI< 
792r:: cg 00T:::0 RET ;AND RETURN 
7929 1A 00740 SWf'.-)P LD A, C:OE) ;A=(DE)
792A EDAIZl 00750 LDI ;(DEl=(HL):HL=HL+1:DE=DE+1:BC=BC-1
7'32C 28 00750 DEC HL ;GET OLD HL BACI< 
7920 77 00770 LD C:HL),R ; (HU=A
792E 23 00780 INC HL ;NOW rn< TO INCREMENT 
7':32F ER:2'37':3 00790 JP PE, SWAP ;LOOP BACI< IF BC NOT EQUAL 121 
7'.33::: C9 00800 RET ;ELSE RETURN 
0400 00810 VS AVE DEFS 1024 ;SCREEN SAVE AREA 
li'J2CB 00820 BS AVE DEFS 42E8H-·401 DH ;BASIC RAM SAVE AREA 
IZHi'l02 008:::0 SPSAVE DEFS 2 ;STACf\ POil\ITER SAVE AREA 
7FFF 00B40 Mf\END EDU $-1 ;JUST TO CHEC.< END OF PROGRAM ADDR. 
7f)A4 00850 El\ID SPLIT ;AUTOSTARTS AT SPLIT 
001Zllll0 TOH.:\L ERRORS 
BE=>AVE 7033 (2H2l820 
CHAl\IGE 7904 00550 �0�0�4�1�"�.�~�0� 012l5312l 
If\BD 78E5 00420 0033(2) 
f\BD 401 5 00130 00310 00340 00430 
MEM1.51\ 78A4 fZJ01012l 001412) 
MEM32f\ B8A4 m01 rn 
MEM481\ F8A4 001 212) 
Mf\END 7FFF 0081".1.0 
Sf\BD 78Fl �l�Z�H�Z�l�l�~�5�1�2�l� 00321Zl 0121420 
SPLIT 78A4 00150 00850 
SPSAVE 7FFE 00830 01Zl220 00540 00550 
SWAP 7929 00740 00590 00520 01ZJ790 
VS AVE r:r:;3 00810 tzl1Zl150 00570 
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------

RS-80*interlaci
alternatives••• 
Featuring the Quality Engineering and 
Manufacturing of THE MICRO MINT 

�~�C 0 MM 8Q • FULL 8-BIT PARALLEL PORT 
• • RS-232-C SERIAL PORT {up to 19,200 baud) 

• UP TO 16 UNITS CAN BE CHAINED TOGETHER 
. • TRS-BUS CONNECTOR FOR FUTURE EXPANSION 

"' • CONNECTS TO KEYBOARD OR E.1. 
• INCLUDES TERMINAL SOFTWARE 

ONLY $179.95 

• FULL 8-BIT PARALLEL PORT 
• RS-232-C SERIAL PORT (up to 19,200 baud) 
• ACOUSTIC MODEM ·- 300 BAUD 
• TRS-BUS CONNECTOR FOR FUTURE EXPANSION 
• CONNECTS TO KEYBOARD OR E.I. 
• CAN BE CHAINED TOGETHER WITH COMM-80 
• INCLUDES TERMINAL SOFTWARE 

ONLY $259.95 

• DISK CONTROLLER (up to 4 drives) 
• DATA SEPARATOR INCLUDED 
• INCLUDES 16K OF RAM 
• PROVISION FOR AN ADDITIONAL 16K RAM 
• TRS-BUS CONNECTOR FOR FUTURE EXPANSION 

ONLY $299.95 

ALLOWS TRS-80 TO CONTROL AC APPLIANCES 
CABLE AND CONNECTOR FOR TRS-80 KEYBOARD ORE.I. 
WORKS WITH THE POPULAR BSR X-10 SYSTEM 

e INCLUDES BASIC LISTING FOR CONTROL ROUTINE 
e LEVEL II MINIMUM SYSTEM 

ONLY $109.95 

ALL INTERFACES ARE RADIO SHACK HARDWARE AND SOFTWARE COMPATIBLE. 
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