


















Letters to the editor �

I just received the April issue. 
Several programs held my interest 
enough for me to stop everything 
and sit down at my Color Computer 
to try my hand at "programming" 
them onto a disk. 

The one that interested me the 
most was not listed for my computer 
but was for the Models I and III. 
Well, after having worked bingo as a 
volunteer firefighter, I could see 
where it could work for most 
charitable organizations. 

When I finished the article by 
David Busch called Basic Bingo, I 
typed in the program exactly as 
listed, then ran it to see how far offit 
was for my computer. Then I started 
dropping the lines that showed 
various errors and ran it again. 

Once I had done this, I llisted the 
program and started experimenting 
with the dropped lines, one at a time, 
trying a number of different 
combinations until, one by one, the 
dropped lines would not produce an 
error. 

Retyping the dropped lines was 
easy, compared to the process of 
elimination by trial and error, that 
evolved as I started at line 1. And as 
the subtitle said, "Let your computer 
do the work." Well, I did, with each 
line throughout the entire program 
listing until it seemed acceptable to 
me. 

King Solomon's Mine could not 
have held my interest more than 
being able to convert the program to 
a Color Computer, as I really got 
wrapped up in the project and did 
not stop until early in the morning. 

Should you desire to pass this on, 
here are the changes. It is no means 
perfect, but it gets the job done. 

The lines that I changed are as 
follows: Line 20 is changed to 20 AM 
= RND(75). Line 250 becomes 250 
TA= 64. Line 280hasTA=TA +128 
replaced with TA = TA + 64. Lines 
300, 310, 320, 330 were deleted and 
10 80-U.S. Journal 

340 is changed to 340 FOR X = 0 TO 
63. Line 350 is 350 SET (X,3,3) and 
360 is 360 SET (X,25,3). Note that we 
have added color to the display. Line 
385 is added as 385 PRINT @ 424, 
"PRESS B FOR BINGO". Line 390 
becomes 390 PRINT@ 481, "PRESS 
ENTER TO DRAW NEXT NO.". 
Line 400 is now 400 PRINT@ 10, "B 
ING 0 ".The following lines have 
new PRINT@ locations: Line 410 is 
@456, line 420 is @470, line 440 is 
@456, and line 450 is @470, line 490 
is @462, and line 500 is @462. Line 
470 IF A$=B$ RUN was changed to 
470 IF A$=B$ THEN RUN. Line 540 
is rewritten to be 540 IF INT(V/15) = 
V / 15 THEN ROW = INT(V/15): 
GOTO 560 and, finally, line 570 is 
changed to 570 P = (ROW*64 + 
COL*4). I hope that it will help your 
readers. 

Donald Smith 
Pittsville, MD 

Thank you, we appreciate the 
conversion and hope other readers 
will let us know about their success 
with other programs. ·-Ed. 

As luck, common brilliance, or 
pure serendipity would have it, I 
have made use of my versions of the 
string compacting techniques 
presented in the April issue by Terry 
Dettmann. I thought I would pass on 
my experiences in using them. 

If one increases the 'offset' you 
used from 127 to 192, the compacted 
string can be printed on the screen 
and it will appear to be 
uncompacted. Yet the string will 
have the length of the compacted 
version. This can save having to un­
c om pact a string in some 
applications when all the user wants 
to do is print it on the screen. You 
might also note that strings 
compacted with either offset value 
cannot be compared properly for < 
and>. 

Cameron C. Brown 

I use a slightly different method 
for converting integer month, day, 
and year each to a two byte string. 
Where you used: 640 M$ =RIGHT$ 
("00" + MID$( STR$(M0%), 2), 2), I 
use: 640 M$ =RIGHT$ (STR$( 100 + 
MO%), 2). 

In most applications, the 
approximately 16 percent improve­
ment in speed that my algorithm 
offers will be trivial, but in 
something like an inventory 
program where the date of each 
record entry is recorded, compacted 
and uncompacted, the difference 
might be of interest to your readers. 

J. N. Davis 
Sunnyvale, CA 

I have an application that I would 
like to use my Color Computer for 
and I'm having a problem getting it 
to work. I have a Color Computer 
with 32K and Extended BASIC. I 
want to hook up the computer to a 
color TV along with a video recorder. 
I was hoping to be able to use the 
color graphics at the beginning of 
home video productions. Also, I 
would like to use it for titles, so ifyou 
know of any scrolling or marquee­
type of programs, that would be 
helpful. 

Is it possible to play one video 
recorder on a TV, superimpose titles 
via the Color Computer, and record 
the combination with a second 
recorder? Any help would be 
appreciated. 

Rene' Cloutier 
Sandown, NH 

We don't have the answers here, 
but it sounds to us like an excellent 
idea. We see real problems with 
interference and are not sure how 
one could blank out the background 
on the Color Computer signal. TV 
stations do it all the time, but their 





Notes, etc. �

We are changing our name! The 
next issue you receive will be titled 
Basic Computing. We will continue 
to be The TRS-80 User Journal and 
are not making any changes in 
editorial direction or content. The 
problem has been one of 
identification. Bookstores seem to 
put us in the travel magazine 
section. Take one look at our logo 
and you can see why. We are also 
confused with BO-Micro and the new 
name should help clear that up. We 
plan on remaining just the way you 
know us, but with a name that more 
clearly identifies who and what we 
are. 

We are now on CompuServe. Well, 
not quite. After working on the 
November 1982 issue about 
telecommunications and following 
along with Don Stoner and the Com 
80 column, I decided to take the 
plunge. I am now a user and look 
forward to learning how it all works. 
My first impression is that of 
computerized CB's, but I see real 
advantages to being on the system. 

Bulletin Board 
More importantly for you is that 

we have arranged for 80-U.S. 
Journal to have its own bulletin 
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board. Just call 2061756-0448 and 
select the 80-U.S. Journal "Letters to 
Editor" section. The board is set for 
300 baud, 8 bit, no parity, and two 
stop bits. We will be accessing this 
number for your input, and it will 
contain recent corrections to articles 
and programs. There are even 
options for subscriptions or a 
complete index to articles. 

The board is run by Michael 
Freeman, her e in Tacoma , 
Washington and his was one of the 
earliest bulletin boards in the 
country. Mike is also the national 
representative for Corvus disks and 
TRS-80 interfacing. His help has 
been invaluable and we look 
forward to the board getting a lot of 
action. 

Corrections 
Before giving some corrections to 

listings, I would like to ask for your 
help. Every now and then we get a 
call or letter telling us that a 
program does not work. We can't do 
much with that information. Please 
let us know what kind oferror and in 
what line it occurs. Then we can go 
to work on the problem, if it exists. 
We want to help and you can make it 
easier by being more exact. Thank 

Cameron C. Brown, Editor 

you. 
"Right as rain", April 1983, page 

29, was missing the very last data 
statement. Please add line 1170 
DATA CLEARING AND COLDER. 
The diskette got slightly scrambled 
between the time we checked it and 
when we ran out a listing, sorry. 

"Color Computer Compiler", 
March 1983, page 111, put program 
lines 450 and 455 together. Be sure 
that line 455 is separate and not 
made part of line 450 as we listed it. 
This program was quite long and if 
you typed it in, you could have easily 
confused a 1 (one) with the letter I. 
Also, some of the very long program 
lines such as 425 had linefeeds right 
after the line number. Our typeset 
machine did that, don't bother 
entering them. 

Recent columns of "Exploring 
VisiCalc" included figures that gave 
a listing of the entries in a VisiCalc 
spreadsheet. The latter part of some 
of the figures had a section which 
began with just a'! '. That part gave 
the spreadsheet and cursor settings 
and are not formulas or labels to be 
entered. Your spreadsheet only 
requires the entries that begin with a 
> symbol. 

Bequest, a game we published in 





The Model 4 
State-of-the-art from the Tandy Corp. 

Radio Shack's Model 4 computer 
has been thesubjectofmanyrumors 
for quite a few months. I was able to 
work on one for a few hours and 
have had a chance to study the 
operator's manual and other 
documents. This report is based 
upon that brief experience with the 
machine. We will be giving more in­
depth information as we continue 
our work on it. 

Describing the Model 4's market is 
. difficult. It is a Model II in Model III 

clothing. It offers true state ofthe art 
and a definite upgrade for existing 
Model I and III owners. For new 
purchasers, it allows a flexibility in 
Operating Systems and configura­
tion that is way beyond anything 
that Tandy has yet produced. The 
Model 4 offers all the performance of 
the Lobo Max-80 or Apple Ile (except 
color) for a very reasonable price, 
backed with Radio Shack support 
and local service. The Model 4 is 
destined to be the standard Radio 
Shack computer for the next few 
years. 

The Hardware 
The Model 4 uses a 4MHz Z-80 and 

is expandable to 128K RAM. There 
are four selectable video modes 
(80x24, 64xl6, 32x16, or 40x24), 
upper and lowercase, and reverse 
video. The disk system uses 40-track, 
single-sided, double-density drives 
and the two disk version comes with 
a built-in RS-232. It has sound 
generation, three function keys, a 
numeric keypad, a caps key, and a 
control key. A high resolution 
graphics board option will be 
available and a 34-pin parallel 
printer interface is included. The 
computer is housed in one unit, like 
the Model III, is white, with a black 
and white video. A 64K, two-disk 
system sells for only $1999. 

Cassette System 
Until you add disks to the Model 4, 
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it is practically identical to the 
current Model III. You can purchase 
a 16K cassette version for $999. A 
64K upgrade is available for $149 
when adding disks to the unit or 
when going from 64 to 128K. The 
built-in ROM in the cassette system 
is identical to that in the Model III. 
This ROM should be able to identify 
48K of the 64K RAM addition, but 
not all of the 64K. 

The Disk Version 
Once disks are installed, the 

Model 4 becomes a new, RAM-based 
computer. TRSDOS 6.0, developed 
by Logical Systems Inc., is the 
standard opera ting system. 
TRSDOS 1.3, used when running in 
its Model III mode, is not included 
since it comes with all Radio Shack 
application software. The easiest 
way to view the machine is like this: 
Under TRSDOS 1.3 it is a Model III. 
Boot TRSDOS 6.0 and the ROM 

Cameron C. Brown, Editor 

switches out and it is a RAM-based 
Model 4. Owners also have the 
option of running CP/M 3.0, 
developed for Tandy by the Digital 
Research Corporation. It should be 
released soon. 

The disk-based system is 
expandable to 128K, which is bank 
selectable in units of 32K. TRSDOS 
6.0 supports full routing, device 
selecting, floppy and hard disk 
assignment. The current 5Meg hard 
disk for the Model III will work on 
the Model 4. By defining the devices, 
you can easily select any drive to be 
drive 0 for booting or mix and match 
5%" single- or double-density drives, 
as well as determine stepping rates 
and delay times. 

Job Control Language or JCL files 
are allowed and they are a key to 
effectively using many of the 
features of the Model 4. There is also 
filtering, spooling and other DOS 
operations. TRSDOS 6.0 includes a 
BASIC that is similar to MBASIC 
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5.0. Since the machine is RAM 
based, PEEKS and POKES are not 
implemented; their function is 
replaced by invoking supervisor 
calls (SVCs), such as those used on 
the Model II. Assigned ports are 
different than the Model Ill's. 

The power of the Model 4 becomes 
clear when you look at its operating 
system. The system comes with a 
terminal program called COM and 
other filters (utilities) such as 
MEMDISK and FORMS. MEM­
DISK allows you to load system and 
program files into memory and 
greatly increase operating speed. 
The FORMS command allows 
setting of lines per page, characters 
per line, page size, indents, and 
translation of characters. Its 
flexibility is indicative ofmost of the 
command set in TRSDOS 6.0. The 
library is extensive and very much 
like LDOS. An extensive directory 
command gives date of modifica­
tion, attributes, file size, and more in 
alphabetical order. The library 
command shows the following: 
Append, Link, Route, Copy, Device, 
Load, Set, Do, Remove, Filter, 
Rename, Lib, Reset, Attrib, Free, 
Auto, Purge, Build, Time, Create, 
Verify, Date, Debug, Dump, Forms, 
Setcom, Setki (keyboard filtering), 
Spool, Sysgen, and System. It is the 
kind of operating system that will 
make many programmers and users 

happy. 

Disk BASIC 
TRSDOS 6.0 is RAM based and 

cannot access TRSDOS 1.3 ROM 
subroutines. It has no cassette 
support and is strictly disk oriented. 
Many new commands are 
implemented, such as, RENUM, 
ROW, SPACE$, WHILE ... WEND, 
WRITE# and others. The following 
commands are not recognized by 
TRSDOS 6.0: CSAVE, CLOAD, 
POINT, CLOCK, CMD (replaced 
with SYSTEM), POS(N), RENAME, 
and VERIFY. 

For the BASIC programmer there 
are significant differences, and in 
converting programs over from 
TRSDOS 1.3 to 6.0 you need to be 
careful. Print zones are 20 
characters, not 16. Variable names 
can be up to 40 characters long, not 
just two. This demands that all 
keywords be separated by a space 
(e.g. DEF FN not DEFFN). Under 
TRSDOS 6.0 BASIC, the FOR ... 
NEXT loop is not automatically 
passed through once and then 
checked. The THEN on a 
conditional statement is required. 

When variables are converted to 
integers, they are rounded, not 
truncated. Under TRSDOS 1.3, 
TAB(4.5) would go to position 4, 
while under TRDSOS 6.0 it would go 
to position 5. Overflow errors, such 

TYPITALL �
The SCRIPStr Compatible Word Processor 

TYPITALL is a new word processing pro›
gram which is upward compatible with 
SCRIPSlr for the Model 1 and 3 TRS-80. 
TYPITALL includes features like these: as›
sign any sequence of keystrokes to a single 
control key. See the formatted text on the 
screen before printing. Send the formatted 
text to a disk file for later printing. Merge 
data from a file while printing. Send any 
control or graphic character to the printer. 
Use the same version on the Model 1 or 3. 
Reenter the program with all text intact if 
you accidentally exit without saving text. 
TYPITALL (disk only) ........... $129.95 �
Manual only (100 pages) ........ $25.00 �

SYSTEM DIAGNOSTIC 
Complete diagnostic tests for every 

component of your TRS-80 Model 1 or 3. 
ROM: checksum test. RAM : three separate 
tests. Video Display: character generator, 
video RAM, video signal. Keyboard : every 
key contact tested. Line printer: character 
test. Cassette Recorder: read, write, verify. 
RS-232-C Interface: connector fault, trans›
mission, framing, data loop, baud rate gen›
erator. Disk Drives: controller, read data, 
formatting, read/write/verify with/without 
erasing, disk drive timer , disk head cleaner. 
System Diagnostic ............ .. . $99.95 

TRS-80 MODEL Ill 
ASSEMBLY LANGUAGE 

A complete course in assembly language, 
written for the beginner. Basic concepts, 
the Z-80 instruction set, complete Model 
Ill ROM and RAM information, program›
ming examples, the disk controller, the 
TRSDOS 1.3 disk operating system, 
RS-232 -C interface. 

With the book you can also purchase 
Monitor #5, a comprehensive machine 
language monitor for the Model 1 or 3. 
Book only ....................... $16.95 
Book and Monitor #5 on disk . .�. . $29.95 

SMART TERMINAL 
The intelligent terminal program, with 

automatic transmission and storage of data, 
true BREAK key, cassette and disk files 
compatible with SCRIPSIr and Electric 
Pen cilN. Same program supports both cas›
sette and disk systems. 
Model 1 or 3 version ............ $74.95 
Model 2/12 (CP/M) Version .... .. $79.95 

SMALL BUSINESS 
MANAGEMENT SYSTEM 

�ORDER DESK: Enter orders, print in›
voices and mailing labels, recall invoices, 
automatically post sales to inventory. 

�BOOKKEEPING: Complete ledgers of 
income and expenses by categories. Enter 
or change data, print ledgers or summaries. 

�INVENTORY: Complete list of all pro›
ducts sold by type and selling price. 

�CUSTOMIZATION: Complete installa›
tion package for each business. 
TRS-80 Model 1/3 Version ..... $350.00 
TRS-80 Model 2 Version . . . . . . . $400.00 
Order desk & Inventory ........� $250.00 
Bookkeeping only ................ $150.00 

FREE Software Catalogue 
Add $3.00 postage & handling. �

New York residents add sales tax. �

Howe Software 
14 Lexington Road 

New City, NY 10956 

(914) 634 - 1821 
Visa and MasterCard accepted. 
•TRS-80 is a trademark of Tandy Corp. 
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26-1563 Scrtpslt I/ID 99.95 
26-1569 Enhanced Vlslcalc 199.00 
26-1580 Project Manager 99.95 
26-1581 Personnel Manager 99.95 
26-1582 Time Manager 99.95 
26-1585 Business Cbeckwriter 149.95 
26-1590 Super-Scripsit 199.00 
26-1591 Scrtpslt Dictionary 149.00 
26-1592 ProfUe DI + 199.00 
26-1594 Desktop/ Plan 80 199.00 

OTHER SPECIALS THIS MONTH 

DOS -:- ver 3.4 (The Friendly DOS) �
Only $99.95 �

APPARATS NEWDOS/ 80 ver 2.0 �
Only $1 i9.95 �

Top-quality Verbatim"' Diskettes 

Use VISA - Mastercard • Money Orders 
No Purchase Orders Please! 

Allow 2 weeks for personal checks 
Kansas Residents add 3.50/o Sales Tax . 

CALL TOLL FREE! 

1-800-835-0071 

Dealer Inquiries Invited. 

IN KANSAS: 
316 - 665-3611 

FORUM 80 

316-665-3985 

526 E. 4th 
HUTCHINSON, KANSAS 67501 

Model 4 

as division by zero, can now be 
trapped and a re recoverable. 
TRSDOS 6.0 performs dynamic 
string allocation and no CLEAR 
statement is needed. The CLEAR 
command is now used to save 
specific m emory locations for 
assembly language routines or 
drivers. BASIC statements can only 
be 249 characters long, the last six 
bytes are reserved for line numbers. 

Documentation 
The Model 4 disk operating 

manual is quite complete, but it is 
lacking in material on the 
Supervisor calls and other uses of 
TRSDOS 6.0. Some applications of 
JCLs are discussed, but the new 
owner of a Model 4 will have many 
questions about their use and 
utilities such as MEMDISK. It does 
an excellent job of discussing the 
enhancements and differences from 
Model III or I BASIC. For owners of 
other models of TRS-80, the 
appendices will be invaluable. The 
DOS manual is complete, but not as 
technical as what LDOS users are 
used to. Included is an introductory 
manual that is excellent. It takes a 
first-time user through loading 
BASIC, running a simple 
application program called Maillist 
and does a fine job of getting the 
novice on his way. Clearly, Radio 
Shack has thought about the end›
user and what questions he may 
have. There is also a small reference 
manual for easy look-up of 
command syntax and usage. 

Compatibility 
"I took it once on the Model I/III 

incompatibility and I won’t go 
through that again," said Don 
White, Model 4 product line 
manager. By inserting a Model III 
TRSDOS 1.3 disk into drive 0, it will 
act as a Model III. The built-in self›
booting ROM recognizes the Model 
III diskette and acts accordingly. 
The hardware is designed to include 
cassette 110 and Model Ill port 
assignments . It is only when you are 
running TRSDOS 6.0 or CP/ M 3.0 
that you are in a completely disk›
oriented system. Actually, that is 
not quite true. There is a TRSDOS 
6.0 program called TAPElOO which 
allows tape to disk, and the reverse, 
communication to a Model 100. 
Since the leader format on the Model 

100 is unlike the Model III, don’t 
plan on loading Model I/Ill tapes 
into TRSDOS 6.0. 

TRSDOS 6.0 includes a convert 
program, CONV, for moving data 
and BASIC ASCII files over from 
TRSDOS 1.3. Remember, applica›
tion programs written for TRSDOS 
1.3 have to be run under TRSDOS 
1.3, they will not run under TRSDOS 
6.0. Under TRSDOS 6.0, the 
formatting is different, so, TRDSOS 
6.0 can read 1.3 but TRSDOS 1.3 
cannot read 6.0. To use TRSDOS 1.3 
programs, you must boot-up with it 
in drive 0. In this way, all Radio 
Shack software will operate and the 
machine is completely Model III 
compatible. For most applications, 
there will not be a re-release of 
TRSDOS 6.0 versions. Radio Shack 
is working on 80-column versions of 
VisiCalc, SuperScripsit , and 
Scripsit that will take advantage of 
the new video format, but no release 
date has been set. 

Upgrades 
Current Model III owners can 

have their machines converted into 
Model 4s, but there are some 
differences. For $799, you get a 
complete board swap, 64K RAM (200 
ns), TRSDOS 6.0, a new keyboard 
and sound board, reference card and 
operator’s manual. The board swap 
is complete and your old Model III 
board and RAM is not returned. You 
do not get a new casing, disk drives, 
RS-232, or monitor. If you start with 
a cassette version of the Model 4, the 
first disk add-on costs $649, the next 
disk is $240, and the 64K RAM kit is 
$149. 

For new owners, the Model 4 offers 
a price-to-performance ratio that is 
excellent. For Model I owners, it is 
the complete improvement they 
have been looking for. For Model III 
owners, it guarantees that their 
software investment is not lost, and 
they can upgrade without having to 
purchase a complete unit. Model II 
users will feel right at home with 
T.RSDOS 6.0 and its RAM based 
outlook. Advanced programmers 
will find power and utility in 
TRSDOS 6.0. The use of CP/ M 3.0 
will open up a world of existing 
application software for many 
businesses. It is impossible for one 
machine to be all things to all 
people, but the Model 4 comes close. 
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19 Color Computer games �
from Radio Shack �
A review 

80-US received a large package 
from Radio Shack. Inside were 
many programs for review, ranging 
from Model II accounting packages 
to PC-2 engineering programs. The 
bulk of the material was for the 
Color Computer, and almost all of 
them were games. We decided to call 
in a true game fanatic, who happens 
to sell Ataris, for his evaluation. 
What better reviewer could there be 
than a man who makes a living 
selling a games machine? His 
evaluation is what follows. --Ed. 

My game rankings are purely 
subjective, and may be slightly 
slanted since I get to see the magic 
graphics that are available on the 
video machines from Atari, Coleco, 
and Mattel. The machines from 
Tandy hold their own against the 
video game competition, and are 
much more useful. 

Table one gives a breakdown of all 
the cartridges as judged in various 
categories. Enjoyability is my 
measure of the game's longevity or 
ability to be enjoyed over a period of 
time. Graphics is a measure of both 
animation and image quality. 
Sound is based on how often there is 
something to hear and whether or 
not it becomes abrasive. Fun is 
pretty self-explanatory, as judged by 
a now reformed Pac-Man fiend who 
currently crazes Star Raiders. 
Complexity is a measure used to 
weed out the sophisticated from the 
younger kids stuff. Don't be 
discouraged by the number of "fair" 
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ratings. To me, fair is just that, 
nothing spectacular , nothing 
terrible. Now, on to the games. 

Monster Maze is an imitation of 
the arcade game Berzerk. Its 
objective is to guide you through 
rooms populated with evil monsters 
trying to kill you. 

Castle Guard is a fairly original 
game in which one or two players try 
to destroy each other's castle by 
bouncing a magical fireball (sent to 
earth courtesy of Merlin the 
Magician). 

Shooting Gallery, the county fair 
favorite. Shoot the moving targets 
but don't waste precious bullets. 

Polaris, another arcade look-alike, 
is a Color Computer version of 
Missile Command. Destroy the 
ICBMs and protect your coastal 
cities. 

Poltergeist, the first in the "see the 
movie, play the computer game" 
trend for Radio Shack, challenges 
you to rescue little Carol Ann from 
the evil poltergeists. You have to 
maneuver through three different 
series of obstacles. 

Project Nebula, Radio Shack's 
answer to Star Raiders, is a pale 
imitation of the legendary Atari 
program. But Atari computers were 
designed with Star Raiders in mind 
and they have certain hardware 
advantages in playing this game. 
Project Nebula is a space mission in 
which you have to destroy aliens in 
as little time as possible. All the 
while, you have to conserve fuel and 

Pat Perez, Tacoma, WA 

protect the star bases. 
Bustout is a Breakout twin, but 

better than the original. Bounce the 
moving ball to remove bricks from a 
barrier. Gravity options improve on 
the original. 

Microbes was formally called 
Color Meteoroids and was reviewed 
in the February 1982 issue of 80-US 
Journal. It puts the player inside a 
human body, battling diseased cells. 
It is the game Asteroids, 
repackaged. 

Roman Checkers is Othello, or 
Reversal, played on an eight-by­
eight grid. You try to get as many 
pieces on the boardaspossiblewhile 
at the same time blocking your 
opponent. This game can involve a 
strategy as deep as that in chess. 

Popcorn has the player 
maneuvering a series of baskets in 
order to catch falling popcorn 
kernels. It gets hectic, but is always 
fun . 

Clowns and Balloons has you 
moving a trampoline to keep a clown 
in the air (and alive) so he can pop 
the balloons that are passing by 
overhead. 

Space Assault is a space invaders 
replica . It is more challenging than 
the original. Your goal is to blast the 
invaders and protect the earth. 

Wildcatting is an original game 
that has players searching for oil. 
Beware of dry holes, they cost 
money. In fact, even holes with oil 
may not pay off due to drilling costs, 
and taxes. Play J.R. Ewing without 
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Ratings are P (poor). F (fair ). G (good). E (excellent ). K (keyboard alone will work). Jthe fa mily problems. 
M ega-Bug is a Pac-Man 

derivative. Your "mouth" is moving 
through a large maze, all the while 
being chased by eight unnamed 
in sects . Only a part of the maze is 
seen, through a moving m agn ifyl'hg 
glass; everything else is s mall, but 
legible. 

Sands bf Egypt is a co nstantly 
a nimated and graphic adventure. 
You see where you are goin g as well 
as moving ce nery . If thirst b comes 
a problem you even see your own 
grave. Th e ch a ll en ging puzzle 
makes this a top-rate adventure. 

Raaka-Tu, Pyra\n id 2000, a nd 
Bedlam a re text-only adventures. 
Raak a-Tu h as yo u leading a 
Him alayan expedition to find a 
missi ng tribe. P yramid 2000 is a 
stan d ard find-the-treasures 
adventure. This one uses the great 
pyra mids of Egypt for its locale. 
Bedlam h a yo u trying to e cape 
fro m a bizarre m Jntal institution. 
The maze is different each time you 
pl ay. 

Color Cubes is a microcomputer 

(joystick required). D (disks required). N (not offered in this game). 

NAME 

Monster Maze 
Castle Guard 
Shooting Gallery 
R:>laris 
Poltergeist 
Project Nebula 
Bustout 
Microbes 
Ranan Checkers 
R:>pcorn 
ClONns & Balloons 
Space Assault 
Wildcatting 
Mega-Bug 
Sands of &Jypt 
Paaka-Tu 
Pyramid 2000 
Bedlam 
Color Cubes 

CAT# Price l 
26­
3081 29 .95 F 
3079 29.95 G 
3088 29.95 F 
3065 29.95 G 
3073 34.95 G 
3063 39.95 F 
3056 29.95 F 
3085 24 .95 G 
3071 29.95 F 
3090 24.95 E 
3087 29 .95 G 
3060 29 .95 G 
3067 29.95 F 
3076 34.95 G 
3290 29.95 G 
3311 14.95 F 
3310 14.95 F 
3312 14 .95 G 
3075 29 .95 E 

2 3 4 5 6 7 

G F G l F J 
E F G 1-2 G J 
E F F l F J 
F F G 1-2 G J 
G F G l G J 
G F F l G J 
F F F 1-4 F J 
G F G l G K,J 
F F F 1-2 G K,J 
G G E l G J 
E G E l G J 
E G G l G J 
G F F 1-4 G K,J 
F E G l G J 
E N G l G K, D 
N N F l G K 
N N F l E K 
N N G l G K 
E N E l E K 

version of the famous Ru bi k's Cube. 
You try to solve th e cube on your 
video screen. Seeing a three­
dimensional cub e o n a two­
dimensional video takes getting 
used to, but a handy keyboard 

overlay is provided for the weak of 
heart. 

All in all, no real dogs in the 
bunch . Not a ll appealed to me, but 
my tastes in computer games a re 
uniq ue. 

••weERE DID ALL �
THE MONEY 

TALLYMASTER offers a new, powerful, 
easy· to-use way of summarizing and ana­
lyzing budge ts and expenses. It 's designed 
for personal a nd small business use by peo­
ple who need quick a nswers to the question, 
"Where Did All Th e M oney Go?" 

Like most PROSOIT products, "TALLY­
MASTER" originally was developed just 
for our own use. To find out why our expen· 
ses ke.p t rising, we looked for a quick and 
easy way to categorize our bills. The check 
registe r gave too much de tail, and with 
"VISICALC", it was hard to just add new 
numbers a t random. 

TALLYMASTER takes a simple, com­
mon-sense approach lo organizing a nd 
summarizing expenses and sales. Up 
to 702 categories can be defined. As 
numbers are added lo them, new to­
tals are shown instantly. It's like 
having a room full of calculators, 
all in easy reach. Totals can be sor­
ted, reports printed, and disk hies 
combined. 

TALLYMASTER's handsome documen­
tation has a step-by-step tutorial, with dozens 
of examples and illustrations. We've even 
included live sample disk files for you. 
Whether you're managing a home budget or 
business expenses, this program can give 
you better understanding and control. It 
helped us, an d it can help you. 

TALLYMASTER is available for the 
TRS-80 Models I and Ill (48K) and the 
IBM Personal Computer (128K). The 
TRS-80 version is just $79.95. The IBM 
version, with functional keys and an 
extra-fast sort, is just $129.95. 

Dept B • Box 560, No. Hollywood. CA 91603 

(213) 764-3131 
Toll-Free order lines: 
(800) 824-7888 oper 577 

Terms : � VISA, MC, CHECKS, C.O. D., or even cash - No P.O.'s . Please add $3.00 shipping/handling 
in U.S .A., $5.00 to Canada, $15.00 overseas. For C .O.D. please add $2.00 in U.S . only, add 
6 V2 % sales tax in CaWorrtia, we ship within one day of receiving orders. 
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Keno 
Why go to Nevada for a casino game? 
Models I/Ill 

There is a story that the popular casino game called 
Keno is descended from an ancient Chinese lottery 
which the emperors used to finance the Great Wall. 
Whether that's true or not, the game does have an 
oriental flavor. Although it appears childishly simple 
and easy to beat, it is based on a complicated system of 
probabilities and payoffs which insure that the house, in 
the long run, will be the winner. 

In the short run, anything can happen. One attraction 
of this addictive game is thata bet as small as $2 can win 
$50,000. Such a win is far from likely, but it is possible. 

This program, called Keno, simulates the game as it is 
played in Nevada. It is written in Level II BASIC and 
requires at least 16K of RAM. 

The Casino Game 
In the mechanics of play, Keno is similar to that old 

standby, bingo. In a large bowl, there are 80 numbered 
balls. Before the game starts, each player obtains a 
"ticket" printed with the 80 numbers. He then marks 
from one to fifteen spots (i.e., the numbers he wants to 
bet on). 

After marking his spots, the player submits the ticket 
at the Keno desk and places a bet, called the ticket price. 
He receives a duplicate ticket in return as a receipt. 
Usually, the minimum bet is $1 if ten or fewer spots are 
marked, and $2 for eleven to fifteen spots. The maximum 
bet is typically $500. 

Any number of players may submit tickets for a parti­
cular game (and the more, the merrier for the casino). 
After a predetermined interval, the Keno desk closes and 
the game begins. The balls in the bowl are thoroughly 
mixed and then twenty of them are drawn in succession. 
As each ball is drawn, the number is announced and it is 
also lit up on a large display board which looks like the 
Keno ticket. 

Meanwhile, the player compares his ticket to the 
drawn numbers. He wins if a certain minimum count of 
his spots are among the drawn numbers . The more 
numbers he "catches" the greater the payoff. Since there 
are 120 possible combinations of spots and catches, the 
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casmo makes available a leaflet containing a payoff 
table. 

Playing Keno 
Playing Keno is similar to the casino game. At the 

beginning, you are presented with a graphic Keno ticket 
and asked to enter your spots. As each spot is entered, it 
is marked on the ticket with parentheses. A "spots 
marked" display keeps a running count of thenurnher of 
spots entered. The program will not accept i.nvalid 
entries, such as spots out of range (less than one or 
greater than 80), spots already marked, or more than 
fifteen total spots. The only alphabetic characters it will 
accept are the commands "S" (start), "P" (payoffs), and 
"E" (erase). 

The erase command removes all marks from the ticket 
and resets the spots marked counter to zero. You would 
use it if you found that you had made a mistake or 
decided to change the ticket. 

The payoffs command switches the display to a payoff 
table which shows the amount you win for any given 
number of catches with any number of spots marked. 
The amounts shown in the payoff table are for a 
minimum bet of $1 or $2 as applicable. Naturally, the 
amount you win is proportional to the amount you bet. 
For example, if you bet the minimum $1 on a four-spot 
and catch three, you would win $4. Ifyou had bet $2, you 
would have won $8. Incidentally, the payoff table is 
identical to that of a major Nevada casino. 

By repeatedly hitting ENTER, you can scroll through 
the payoff table from one spot to fifteen spots. Hitting 
"l" returns you to the Keno ticket, with all previously 
marked spots still shown. 

When you enter the start command, you are first asked 
for your bet. If you simply hit ENTER in response, the 
minimum bet will be used. After the bet is entered, the 
twenty numbers are drawn in succession, about one 
second apart. As each number is drawn, it is marked on 
the ticket. If the number is not a catch, it is marked on 
the ticket with a pair of bars. If it is a catch, the entire 
number is whited out. Meanwhile, two displays below 
the ticket keep count of how many numbers have been 



Keno �

drawn and how many catches have occurred. 
The drawing sequence is as random as the Level II 

RND(X) function, and the statistics of catches for spots 
marked match the theoretical odds very closely. 

When all twenty numbers have been drawn, the 
results are displayed, showing the original ticket price, 
the winnings, if any, and the net gain or loss since play 
began. Hitting any key will begin a new game. The 
original spots are not automatically erased for the new 
game, so you can replay the same ticket by entering "S" 
for start. 

The Odds of Keno 
After a few games of Keno, you may begin to wonder 

what the true odds of this game are? What is the best 
ticket to play? Is there a real chance of coming out 
ahead? 

Some of these questions may be answered with the 
short program called Keno Odds. This program 
calculates the theoretical probabilities of all spot/ catch 
combinations. 

I won't try to define the probability here. A formal 
definition would require too much explanation, while an 
informal definition would likely be misleading. How­
ever, I do need to explain the numerical evaluation of 
probability so that the results of the program can be 
understood. 

By convention, the probability of an event can be 
expressed as a number between zero and one. A 
probability of exactly one means absolute certainty ­
the event will always occur in every trial. For example, 
in Keno, the probability is one that all twenty numbers 
drawn will lie between one and 80. A probability of zero 
also means certainty, but with a negative emphasis ­
the event will never occur in any trial. In Keno, the 
probability is zero that a particular number will be 
drawn twice in a row. 

Of course, the interesting probabilities lie between 
zero and one. A probability of .25 means that ifthere is a 
very large (technically, infinite) number of trials, the 
event will occur in twenty-five percent of the trials. 

Suppose that I mark a one-spot Keno ticket. As the 
Keno Odds program will display, the probability that I 
will catch the single spot is .25. The probability that I 
will not catch the spot is .75. Notice that the two prob­
abilities add up to one. This should make sense because 
there are only two possible outcomes to the game: I catch 
the spot or I don't. That one of these two events will occur 
is a certainty. 

Suppose that I play just four, one-spot games. Can I 
definitely say that I will catch the spot in one game and 
not catch it in the other three? No, I can't. lfthe number 
of trials is small, probability is "grainy." Only if the 
number of trials is very large will the probability values 
definitely be borne out. Nevertheless, if you're wagering, 
a good bet is that I'll catch the one-spot just once in four 
games. 

An interesting thing to do is to compare the prob­
ability table with the payoff table in the game program. 
For example, according to the payoff table, if I catch a 
one-spot and I've bet the minimum $1 , I win $3. The 
probability is that (in the long run) I will catch the one­
spot just once in every four games. Therefore, for every 

$4 I bet, I can expect to win $3. As it turns out, this is 
typical of the expectation for tickets with any number of 
spots. Ifyou multiply the winnings for each catch by the 
probability of that catch and sum them all up, you find 
that you can expect a return of from sixty-nine to 
seventy-five cents on the dollar (in the long run). 

Interesting Observations 
Your best chance of winning the $50,000 limit on a $2 

bet is by catching thirteen spots out of fifteen marked. 
The probability of that occurring is 2.06771E-08, which 
corresponds to one chance in 483,626,681. (If you ever hit 
it, would you write and let me know?) 

The best ticket to play to have a chance of winning 
something, and maybe keep you playing, is the four­
spot. The total probability that you will catch either two, 
three, or four spots to win is .25895. 

The ticket on which you are least likely to win 
anything is the eight-spot. The total probability that you 
will catch a winning number of spots is only .020834, or 
one chance in about 48. 

Arguably, the best all-around ticket to play is the 
fifteen-spot. The total probability of winning something 
is .125006, which is third best, after the four-spot and six­
spot. However, playing the fifteen-spot puts you in line 
for the big money wins , which is the only way you can 
expect to profit from Keno. 

The Odds Program 
The odds program itself is based on a rather 

complicated algorithm which I won't attempt to explain 
or prove. It is here on an "as is" basis without any sort of 
warranty, and I don't advise anyone to risk real money 
on the basis of it. 

Because the algorithm uses the slow LOG(X) and 
EXP(X) functions in an iterative loop, it is quite slow. 
When you run it, the first result will not appear for about 
seven seconds. The entire program takes about twenty 
minutes. 

Ifyou have a line printer, you can get a printout just by 
changing all of the PRINT statements to LPRINT. 

The table produced by the program has four columns . 
Column 1 is the number of spots marked. Column 2 is the 
number of catches for which probability is calculated. 
Column 3 is the probability of that number of catches 
with that number of spots marked. Column 4 is the 
cumulative probability - that is, the probability that 
you will catch either the current number of spots 
calculated, or more. 

Program Listing for Keno 

10 REM ******************** 
20 REM * KEN01 * 
30 REM * OJPYRIGHT 1982 * 
40 REM * BY * 
50 REM * STEVE RICKMAN * 
60 REM ******************** 
70 REM VER. 1.0 4/4/82 
80 REM 
90 REM 
100 REM INTRO 
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For everyone "Who’s tried �
to top the MX-80, bad ne"Ws. �

We just did. �



The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now. 
FX-80: Son of a legend. 
The new Epson FX-80 is far more than just 
<loo-dads added on to last year’s model. It’s 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it’s fast: 160 CPS. And dean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 
With the new FX-80, you aren’t limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9xll matrix can be added to the FX-80’s 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally’s Gothic" or 
"Tom’s Roman" just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don’t need a new alphabet, the RAM 
functions as a 2K data input buffer. 
Who knows graphics better than Epson? 
Nobody, that’s who. And if you don’t 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don’t. For exam›
ple, not one, not two, but seven different dot 
addressable graphic modes are program 

selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots›
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers . 
Hard-to-beat hardware. �
The FX-80 has all the hardware features �
you’ve come to know and love on the MX �
Series: logic seeking, bidirectional printing, �
the by-now-famous disposable printhead, �
and more. �

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper .. . 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you’re printing forms, the FX-80 
has a feature you’re gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 

Be the first on your block. 
We’d be willing to bet that the FX-80 - like 
the MX-80 -- will have its share of imitators. 
Don’t be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you’re there ... ask them to 
show you how it works with our computers. 

EPSON �
EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 
Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 
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110 REM 
120 CLS:PRINT @472,"K EN 0 !"; �
130 8$="* ******":PRINT @406,S$;:PR �
INT @534,S$; �
140 FOR K=l TO 4 �
150 GOSUB 1390:PRINT CHR$(23):GOblJB 1390 �
:PRINT CHR$ (28); :NEXT �
160 PRINT @960,"":FOR K=l TO 5:PRINT:NEX �
T 
170 PRINT @256,"KENO IS A GAME OF WCK A 
ND INTUITION ��� II 
180 PRINT:PRINT "IN A I:DWL THERE ARE 80 
NUMBERS. YOU MARK A CARD WITH FROM" 
190 PRINT "l TO 15 OF THESE NUMBERS. YOU 
R CHOICES ARE CALLED �srors � � �� 
200 PRINT:PRINT "AFI’ER YOU PIACE YOUR BE 
T, 20 NUMBERS ARE DRAWN FRCM THE BOtJL." 
210 PRINT "IF YOU ’CATCH’ ENOUGH OF THE 
NUMBERS DRAWN, YOU WIN .��UP TO" 
220 PRINT "$50,000." 
230 PRINT: PRINT II ��� o:MPUTER MJNEY I OF c 
OURSE! II 
240 REM 
250 REM FILL ARRAYS & INITIALIZE 
260 REM 
270 CLEAR 250:DIM L(80),D(80),B(80),P(l5 
,15),P$(13) :Z=l 
280 FOR J=64 TO 576 STEP 64 
290 IF J=320 THEN J=384 
300 FOR K=3 TO 62 STEP 6 
310 L(Z)=K+J:Z=z+l:NEXT K,J 
320 FOR J=l TO 15 
330 READ E 
340 FOR K=0 TO E-l:P(J,K)=0:NEXT 
350 FOR K=E TO J 
360 READ PB:P(J,K)=PB 
370 NEXT K,J 
380 FOR K=l TO 13:READ P$(K) :NEXT 
390 RANIXJM:C=0:TI’L=0:FOR J=l TO 80:D(J)= 
J:NEXT 
400 REM 
410 REM ST.ARI’ GAME 
420 REM 
430 PRINT @960,"HIT ANY KEY ’ID ST.ARI’ THE 

GAME ���GOOD WCK! "; 
440 GOSUB 1360 
450 GOSUB 490:GOID 560 
460 REM 
470 REM TICKET’ GRAPHICS 
480 REM 
490 CLS:PRINT @0,STRING$(23,131);" K * 
E * N * 0 ";STRING$(24,131); 
500 FOR J=0 TO 640 STEP 64:PRINT @ J,CHR 
$(19l);:PRINT @J+63,CHR$(19l);:NEXT 
510 PRINT @641,STRING$(62,176);:PRINT @3 
21,STRING$(62,140); 
520 RETURN 
530 REM 
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540 REM TICKET’ ROUTINE 
550 Rl!M �
560 FOR J=l TO 80:PRINT @L(J),J; �
570 IF J<l0 THEN V=2 ELSE V=3 �
580 IF D(J)=0 PRINT @L(J) , "(";:PRINI’ @L( �
J)+V’ II) II; �
590 NEXT J 

1 S 1600 PRINT @704, "ENTER spar ��� ENTER T 
1 E10 START, TO ERASE, 1 P’ FOR PAYOFFS" 

610 PRINT @832, "srors MARKED:"; C;CHR$ ( 31 
) ; 
620 I$=118l 11 :I=VAL(I$) 
630 PRINT @896,CHR$(29);:INPUT I$ �
640 IF I$="E" FOR J=l TO 80:D(J)=J:NEXT: �
C=0:Gar0 560 �
650 IF C>l0 THEN MIN=2 ELSE MIN=l �
660 PR$=STR$ (MIN) 
670 IF I$=11S11 PRINT @896,"ENTER BET, $"; 
MIN;" TO $ 500 (DEFAULT IS $";MIN; II)";: I 
NPUT PR$: PR=VAL( PR$) : IF PR<MIN OR PR> 500 

PRINT @896,CHR$(30);:Gar0 660 ELSE 940 
680 IF I$= 11 P11 GOSUB 780:GOSUB 490:Gar0 5 
50 
690 I=VAL(I$):IF I<l OR I>80 PRINT @896, 
"HUH?":GOSUB 1400:Gar0 610 
700 IF C=l5 PRINT @896,"15 sror LIMIT":G 
OSUB 1400:Gar0 610 
710 IF D( I)=0 PRINT @896, "ALREADY MARKED 
":GOSUB 1400:Gar0 610 
720 D(I)=0:IF I>9 THEN V=3 ELSE V=2 
730 PRINT @L(I) ’II ( 11 

; :PRINT @L(I)+V ’ II) II i 
740 C=C+l:GarO 610 
750 REM 
760 REM PAYOFF TABLE 
770 REM 
780 CLS:PRINT @25,"PAYOFF TABLE" �
790 PRINT @74,"PAYOFFS SHOWN ARE FOR MIN �
IMUM TICKET PRICE. II �
800 FOR J=l TO 15 �
810 IF J>l0 THEN MIN=2 ELSE MIN=l �
820 PRINT:PRINT J ; "SPOTS-$" ;MIN; "TICKET" �
830 PRINT 11CATCH11 

, 
11 PAYS" �

840 FOR K=0 TO J �
850 IF P(J,K)=0 THEN 870 �
860 PRINT K;TAB(l2);:PRINT USING"$$#### �
#,";P(J,K) �
870 NEXT K �
880 PRINT:PRINT TAB(30)"<ENTER> TO CONTI �
NUE, 1 TO RETURN"; �
890 GOSUB 1360 :A=ASC(A$):IF A=49 RETURN �
ELSE IF A<>l3 THEN 880 �
900 NEXT J:GOID 780 �
910 REM �
9 20 REM DRAW & TALLY �
930 REM �
940 CTCH=0:CF=0:W=80:PRINT @704,"srors M �
ARKED: II ;C;TAB(23) "DRAWN: ";0;TAB(40) "CAUG �
HT:" ;CTCH;CHR$(31); �





Special section: low-cost ideas for your computer 

Lowercase and more 
Lowercase your Model I and more for $4.98 

Model I only 

Did you ever have the feeling that your TRS-80 was 
hiding something from you? Ifyou did, you're right. The 
Model I has the built-in power to display lowercase 
letters and thirty-eight other symbols. With a little 
effort and $4.58 in parts, you can see and use these 
hidden characters. 

I must give credit for the initial idea to Dennis Kitsz 
and his outstanding book, The Custom TRS-80. I built 
the lowercase modification from his book, but it didn't 
work. Most likely, this was due to the dead gate on Z25 
that he warns you about. Although it didn't work, it did 
let me see the "special control characters" briefly 
mentioned by Mr. Kitsz. I decided that I had to have 
those special characters, so I redesigned the circuit. 

Theory 
The Model I was built with one bit of video memory 

missing. This modification fills in that missing bit but 
lets you determine, via a switch, whether or not the 
computer will see the restored bit. 

Originally, the missing bit was formed by NORing 
together the bits adjacent to the absent one. With the 
added SPDT (single pole, double throw) switch in one 
position, the missing bit is still formed by combination. 
In this mode, the added bit can be written to, but not 
read. When the switch is in the other position, the 
computer can read the bit you have added. The added bit 
is now independent of the bits adjacent to it. By using 
this setup (see Figure 1), the modification can be made 
invisible to the computer, thus eliminating possible 
problems with program incompatibility. 

Construction 
This project requires only two parts in addition to 

some wire. Any thin, single-strand wire will do. I used 
24-gauge. The most important is the 1024Xl bit static 
RAM (generic code 2102). This can be bought at Radio 
Shack (cat. no. 276-2501) for $2.79 or less. You will also 
need a SPDT switch. I used one taken out of an old 
calculator. You can use an old one of your own, or buy 
one from Radio Shack (cat. no. 275-613) for $1. 79. I tried 
this Radio Shack switch in my computer and it works 
fine. 

The next step is to open up your computer (an action 
that voids the warranty). Taking it apart is easy. Just be 
careful. Lay your computer, keyboard down, on a clean, 
spacious work area. Remove the black screws, noting 
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the position of each. Turn it over and take off the top 
piece. 

Locate the wide cable at the lower left of the keyboard. 
Be very careful with this cable. It tends to fail when 
stretched or bent sharply. Carefully tilt the keyboard 
upright and remove the grommets beneath it. Being 
careful not to bend either board, lift the entire assembly 
out of the bottom plastic piece. Fold it open so that the 
keys of the keyboard and the components of the main 
board are on top. Rotate the assembly to make the 
keyboard closest to you and put it down on a flat surface. 

Piggyback 
Find Z45 on the main component board in the corner 

nearest the power LED. The "Z45" refers to the chip 
directly to the right. This is where you will piggyback 
the static RAM. 

Take your static RAM and locate pins 11 and 12 (see 
Figure 2). Carefully bend these pins at their widest point 
so that they stick straight out to the side. Place your chip 
on top of Z45 with pin 1 closest to where "Z45" is printed . 
Press down enough on your chip to make the two chips 
touch. Except for pins 11 and 12, the pins on your chip 
should lightly touch the corresponding pins on Z45. If 
not, bend the pins on your chip inward slightly until 
they do. 

Warm up your soldering iron ofno more than 30 watts. 
Using thin, rosin-core solder, you are going to connect 
the matching pins (except 11 and 12) of Z45 and your 
piggyback chip. When soldering this, you should try to 
flow solder from the pins on your added chip to the solder 
at the base of the pins on Z45. Be careful not to overheat 
the chip with your soldering iron. Use sufficient solder, 













Low-cost �

the hot terminal of miniature jack E. 
Solder a wire from the bottom terminal of switch SWl 

to the hot terminal of the external speaker jack D. 
Solder a wire from the ground terminal of miniature 

jack E to the ground terminal of the middle miniature 
plug B. (This is the only part of the whole procedure 
which is counterintuitive. If you solder the ground lead 
from the jack to the ground terminal of the correspond­
ing (top) miniature plug, you get feedback over the 
external speaker while in the audio mode.) 

Now, put labels on top of the box. I positioned my 

switches so that in the CLOAD mode both switches are 
down, in the MONITOR mode both switches are up, and 
in the AUDIO mode the bottom switch is down and the 
top switch is up. Correct settings are indicated by one­
letter abbreviations on black label tape (Figure 2). 

Once you have the box assembled, plug it into your 
recorder, plug in the three jacks from the keyboard, and 
plug in an external speaker (RS cat. no. 40-1247 is 
perfect), and you are ready to go. No more pulling plugs 
when you want to hear something from your TRS-80 . . . 
just flip those switches and you're ready. 

Electronic watchdog �
Monitor sounds with your TRS-80 
Model I 

Did you know that there is a watchdog inside your 
Model I? 

Without any exotic wiring or expensive hardware, you 
can attach your computer to a sonic monitor, your 
cassette recorder, and to an audio alert, your hi-fi set, to 
produce a system that detects an intrusion and sounds­
off loud enough to frighten almost any burglar. Nor is 
that all. The system also has features not found in any 
but the most advanced commercial systems. And, all of 
this in less than 1,000 bytes and only 13 lines of BASIC. 

The TRS-80 sits quietly in your empty house or 
apartment, using the cassette recorder's built-in 
microphone to listen carefully for any sound. Sound in 
the room might indicate an attempt to break in, or that 
someone is already there. When the computer detects a 
sound, it sends an audio signal to your stereo, which 
then amplifies it into an ear-shattering alarm. The 
program also displays a message designed to further 
frighten an intruder, if he or she gets close enough to 
read the screen. 

After sounding the alarm for two minutes, it goes back 
to the listening mode. The program keeps a record of the 
number of times the alarm was activated so that when 
you get back home you'll know whether to count the 
spoons or not. A brief time delay is provided between the 
detection of a noise and the alarm. This allows you to 
deactivate the system when you get home (press 
BREAK). 
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Listing 1 contains the source code with a standard 
machine language sound-generator routine embedded 
in a DATA statement. This code is placed in a string in 
statement 100 and the string's address is POKED into 
the location required by the USR function. 

Lines 30 and 40 set up the screen and go into 
"listening" mode. When a sound is detected through the 
cassette port via INP(255), statement 40 transfers 
control to the "alarm" routine in lines 60 through 80. 
After a brief interval set by variable WT (in seconds), the 
alarm sounds. The sound can be changed by setting 
different values for variable SS. With SS at zero and AT 
(the number of alarm cycles) set to 100; you get a nice, 
loud, two minutes of a "whoop" alarm. The sound 
produced by SS=l 1111 is much shorter however, and AT 
must be set much higher to get a long alarm. 

Setting up the recorder is simple. The black plug goes 
into the cassette "EAR" jack as usual. Do not use the 
small, gray, motor-control plug. Remove any cassette 
and hold your finger inside the mechanism where the 
left rear of the cassette would normally go. There's a 
small lever there that you have to hold back while 
pushing down the "RECORD" and "PLAY" keys 
simultaneously. There is no danger to your finger. This 
process will start the cassette motor running and you 
can then remove your finger. 

For the audio alarm, the large gray plug has to be 
input to your stereo, via the microphone, "AUX", or 
"TAPE" jacks. You will probably need an inexpensive 





Low-cost �

(SS):NEXT: GOl'O 30 : 'RESEI' 
90======= SET UP SOUND GENER 
ATOR 
100 FOR K=l 'ID 28:READ X:TI'=TT+X:A$=A$+c 
HR$ (X) :NEXT:X=FRE(A$): I=VARPTR(A$): IF 'IT 
<>3424 THEN PRINT"DATA STMI' ERROR":S'IDP 

110 Sl=PEEK(I+l):S2=PEEK(I+2):POKE16526, 
Sl:POKE16527,S2 
120 DATA 205,127,10,77,68,62,9,105,211,2 
55,45,32,253,60,105,211,255,45,32,253,13 
,16,238,62,8,211,255,201 
130 RETURN 

A simple sensor input for Model I �
A simple sensor input switch 

Model I 

Could you use a simple, inexpensive remote sensor 
input for your Model I? With this easily-installed 
modification to your keyboard, you can have an input 
that has automatic debounce and is simple to program. 
All that is required is that you solder a pair of wires to 
any key position and connect it to a switch or relay. The 
ROM's keyboard scan does the rest. By using the 
INKEY$ command in your program, you can detect 
when the switch or relay is closed. 

Installation 
Figure 1 gives a physical view of the modification, and 

Figure 2 gives the schematic view. Prepare the ends of 
about one foot of twin lead wire, such as that used by the 
small earphone for a transistor radio, by stripping about 
one eighth of an inch of insulation from each of the four 
wires and tin them with solder. Disconnect the keyboard 
from all external connections. Turn the keyboard upside 
down on a towel. Remove the screws holding the two 
halves of the case together. Hold the case together and 
turn it right side up. Remove the top half of the case. 
Gently lift the top circuit board up and forward . Do not 
strain the cable at the lower left connecting the two 
circuit boards together. Rest the top circuit board on a 
stack of towels, key side down. 

Looking down on the circuit board, you can see the 
keys labeled. By each character, there are two solder 
connections. These connect the key switch to the circuit 
board. Solder one end of each of the two wire pairs to 
these solder connections. .Examine the soldered 
connections for solder bridges and shorts. 

Solder the other two ends of the wire pair to the 
miniature jack. Drill a hole in the top half of the case on 
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Figure 1 - Physical connection. 

Miniature Jack 

A 
Keyboard 

the rear, flat portion above the cooling slots. Mount the 
jack in the hole. 

Gently lift the circuit board on the towel and carefully 
fold it back into place. Replace the top halfof the case. Be 
careful that the LED power indicator goes into the hole 
on the top half of the case and that no wires are being 
pinched by the case. Hold the case together and turn the 
keyboard over. Replace the screws. Replace all external 
cables and turn the computer on to insure proper 
operation. 

Hook-up 
Use a cable with a miniature plug on one end (RS cat. 

no. 42-2434 will do) and a switch or relay on the other 
end. Although the keyboard is buffered, it is best to keep 
the leads under six feet. For longer leads, use a relay as 













Low-cost �

Next, I took a flat file and filed a notch 1116" deep by 
21/.i" on the opposite side top edge so that when it is 
placed face down over the Disk-80, the cable to CPU fit 
through without hitting the cover. The notch must start 
about l " from the edge. One could a lso add notches for 
other peripherals if so desired . 

I spray painted the exterior of the box with Krylon 
#1403 dull aluminum enamel. This paint, while not 
perfect, is a pretty good match to th e Radio Shack silver 
gray. When it dried, I placed the box face down over the 
Disk-80 after having hooked up all of the cables. I h ad 
to put a twist in the cable to the CPU so that it hooked up 
properly. Next, I set the monitor on top of the box and , 
voila, I h ave a very neat arrangement at a total cost of 
$5.23 including paint (which I hardly used at a ll). 

The sweater box looked so neat that I purchased a 
second one and cut out a 31/.i " X 101/ 2" cutout on one of the 
long sides starting l " from the left end. I placed it face 
down , put the cover on the bottom and I had a first class 
printer stand for my Epson MX-80. The paper stores 
neatly under the box and since the box is clear, you can 

Printer stand showing cutout 

easily see th e quantity of pa per rem aining. Most printer 
stands of this type are $20 to $30. I figure that my 
frugality has saved me upwards of $40, which I can 
spend on other goodies. 

ROM remedies 
Fix your ROM paks so you never lose BASIC 

Color Computer 
Robert Grater, Santa Clara, CA 

Figure 1 - Shows the inside of the ROM Pack and indicates the �
single trace to be cut. �

The Radio Shack Color Computer is a very powerful 
computing package for its size. When teamed with a 
Line Printer VII and Color Scripsit it becomes a great 
word processor. 

One of the bothers with using the ROM Pack 
cartridges, such as Scripsit, is that, to preven,t possible 
<:artridge ROM da mage, the computer h as to be turned 
off before insertion or removal of the cartridge. This 
causes some extra steps if you write a BASIC program 
to, say, address a letter you intend to write with Scripsit. 
Well, there is a way around all this! 

I had written a program to pre-address the first sheet 
on fanfold paper with the address and fold ma rkers so it 
could be folded and inserted in a standard window 
envelope with the address showing through. This 
allowed me to start my letter using Scripsit on the next 
sheet, and when done, fold them all along the markers 
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Typos 
Scan your programs for bugs 
before running them 
Models I/Ill 

A bug in a program will remain undetected by your 
TRS-80 until it tries to execute it. I type in enough 
programs badly enough to often find a program 
crashing hours or days after I started using it. If you've 
ever spent tedious hours entering data, or been on the 
verge of defeating the necromancer only to be unfeel­
ingly informed of a syntax error, you know frustration. 

This program can help. It actively searches BASIC 
programs for errors. If you leave out the colon between 
NEXT and RETURN, drop a parenthesis, or order the 
computer to PLINT, TYPOS will catch it. It works with 

, the formal qualities of statements, not their sense, so 
1 some typos will escape it, as will logical or structural 
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mistakes. 
Listing 1 is TYPOS. It is about 850 bytes long and 

doesn't require much overhead. It is used for keyboard 
work. ENTER GOT065432. The program will ask where 
to start checking. It passes over lower numbered lines, 
then begins. It stops when it reaches a line numbered 
65000 or greater. If it finds an error, it will inform you, 
finish checking the present line and then break. You can 
correct the error(s) on the spot, ENTER GOT065432 and 
take up where you left off or just CONT. 

TYPOS is slow. It takes about45 seconds to skip to the 
150th line of a program. A 12K-byte program with 150 
lines and no remarks takes about 35 minutes to check. 

Listing 2, PTYPOS, is a set of alternate lines for 
TYPOS that directs the output to a line printer. The 
printer option doesn't stop until it reaches a line greater 
than 64999. TYPOS and PTYPOS can be merged when 
and how the user desires. Cassette users who don't use 
merging techniques can create two programs and load 
their choice before entering their programs. The printer 
option is even shorter than the keyboard option, about 
800 bytes total. 

Line 65452 is the PEEK value subroutine. It returns 
the value stored at an address or computes and returns 
the value stored at a pair of addresses, depending on the 
value of UH. 

The rest of the program is a rather simple-minded 
sieve. A look at the internal codes for BASIC keywords 
will make most of the program clear. One or two points 
might seem momentarily obscure. A line is one or more 
statements. Statements are separated by colons and 
statements, with one exception, need a command (:: is 
acceptable, but I don't count it as a statement). A 
statement containing only a function, PEEK(A) or 
STEP-1, is defective, as are most statements containing 
two commands. 

More specific considerations are: 16548 and 16549 
contain the address of the first BASIC line, the first two 
bytes of a line contain the address of the next line, the 
next two bytes contain the line number of that line, a 
value of zero is placed at the end of every line but the last. 
Again, ELSE puts a colon before itself, TAB absorbs the 







How to chart your company’s fortune �
without spending one �

It’s a fact. Asingle chart or graph can tell you instantlywhat it 
takes hours to interpret from printouts or other raw data. 

ow, with Strobe Graphics Plotters and Software, you can 
create superb hardcopy graphics directly from your computer. 
And youcan do it for a fraction of the cost of most other 
systems. 

The Strobe System transforms complex data into dynamic, 
colorful visuals with a few simple 
commands from your computer. 
Charts and transparencies that 
once took hours to produce are 
plotted within minutes. Informa›
tion can be presented as bar 
charts, pie charts, curves or iso›
metrics using a variety of colors, 
character styles and symbols. And 
with a resolution of 500 points per 
inch, the Strobe plotters match 
or surpass the quality of plotters 
costing thousands of dollars more. 

You can also save and modify your graphics through Strobe’s 
menu-driven programs. A broad selection of software- includ›
ing programs that plot directly from VisiCalc*and Supercalc** 
files-is now available. 

When the Strobe Graphics System is interfaced to your com›
puter, an 8Yzxll inch sheet of paper can speak anyone’s lan›
guage-visually. Visit your local dealer and learn how to start 

charting your fortunes today. Be›
cause a perspective on the present 
can also be your window on the 
future. 

Mountain View, CA 94043 �
Telephone 415/969-5130 �

The Strobe GraphicsSystem , • v,.,ca1rna1rademarko1v;.;corp 

"" Supercolc 1s a trademark of Somm Corp Seeing is believing 
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operation is totally automatic. As 
the program operates, it provides a 
screen display of what is being 
processed. Assuming the printer is 
on, the graph is automatically 

= SEPTEMBER• OCTOBER• = NOVEMBER• = DECEMBER• 
produced. Several examples that 
illustrate the quality of the printout 
are shown in the sample graphs. 

Features 
The Datagraph programs provide 

several significantfeatures. You can 
choose the title, axis labels, size of 
the graph, horizontal and vertical 
scaling, and twelve types of line 
format. You can �~ �r�e�a�t�e� your own 
new symbols (a truly delightful 
process) through an edit routine. 
This routine is available through the 
main menu program and you can 
also view the disk directory on 
Model I/III non-TRSDOS systems. 
The programs have an auto-scaling 
feature that creates the graph scale 
necessary for the , information yet 
the user can place maximum and 
minimum limits on the axis scales. 
The enhanced features, which now 
are really standard features on all 
current diskettes, provide extended 
graphing abil ity , including regular, 
relative, and superimposed bar 
graphs. Lastly, you can choose to 
produce graphs from only selected 
portions of your spreadsheet. 

Im pressions 
To sum it up, the programs work 

and the graphs are quite attractive. 
Once I became familiar with the 
product, it always produced results 
and was relatively easy to operate. I 
found the advertised "75 page 
manual" very unfriendly to use and 
it contained a number of spelling 
errors. Many of the 75 pages were 
used to present copies of printed 
graphs. I believe that this space 
could be better spent with more 
detailed and comprehensive 
explanations of how to use the 
product. In my opinion, the manual 
should be rewritten at a more 
elementary level and organized in a 
more logical fashion. It should 
include a very specific instruction 
session that uses one of the sample 
programs in connection with 
VisiCalc and Datagraph. It would 
also help to spread out the 
information presented on each page. 
Finally, it would be nice to have a 
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CATALOG�
* ANY DISK * 

REGARDLESS 
OF DOS, DENSITY 
OR TRACK COUNT 
IN SECONDS ... OR 
YOUR MONEY BACK! 
The Arranger is a very fast 
100% Z-80 machine language, 
self contained master disk 
catalog filing program that 
automaticall y records di sk 
name, date, density, DOS, free 
space, track count and data 
type in seconds on almost 
anything! 
*_*_*_*_*_*_* 

With the Arranger you can: 
* Catalog 250 disks- 44 files 

(double density) 
* Find any program in 30 �

seconds �
* Sort 1500 files in 40 seconds 
* Sort by extension orwildcard 
* Single or multiple drives 
* Scan files starting at any point 
* Search by wildcard 
* List or print files alphabetically 
* Add �or update your disks in 

seconds 
* Rename disk at any time 
*_*_*_*_*_*_* 

The Arranger is total ly inde­
pendent, complete with its own 
backup function. We believe 
the Arranger to be the finest, 
fastest, easiest to use disk 
catalog filing program available 
and the least expensive. 

Single Density Model 1 or 
Double Density Model 1/111 

$29.95 
New! ... Special Offer . .. A 
Double Arranger ... Two Ar­
rangers on a Flippy Disk for 

only $39.95 
VISA-MC �

Order Toll Free �
1-800-692-5235 
In California Call 
1-213-873-6621 

CDC �
13715 VANOWEN STREET �

VAN NUYS, CA 91405 �

Data graph �

section at the end of the manual that 
contains hints for the advanced 
user. 

I did not try to list or dissect the 
programs. They do, however, make 
extensive use of strings and there 
are periodic delays for "garbage 
collection." While the manual makes 
humor of it, I knew it to be 
unnecessary. Upon discussing it 
with the company, I was advised 
that a short patch is available to 
eliminate those delays. There 
appears to be sufficient error­
trapping and I only noted one minor 
problem on one of the edit screens 
with the screen rolling forward. The 
company indicated to me that they 
were already aware of it, but that I 
was the first user to point it out. 

There are two further program 
enhancements (after re-writing the 
manual) that I would suggest to 
further improve the product. First, it 
should be possible to create "pie 
charts" and second, to create, and 
edit, the Graphform file (containing 
the graph creation information) 
without going back to VisiCalc. But, 
neither of these suggestions are 
meant to detract from the usability 

of the program as it is. 
Despite my criticisms concerning 

the written documentation, for the 
Model I/ III owner who wants to 
transform VisiCalc files to 
attractive, printed, graphics; this 
program must be considered. It is 
reasonably priced and the pictures 
are worth it. It opens up new 
frontiers i n communicating 
information. That is what we are 
trying to do, isn't it? 

VisiCalc™ VisiCorp. DIF™ 
Software Arts, Inc. PrismTM Integral 
Data Systems. 

Datagraph is available for 48K 
Models I I Ill. Dual disk systems are 
preferred, but it will run under single 
disk systems that do not use 
TRSDOS. The package currently 
works under TRSDOS 1.3, TRSDOS 
2.3, NEWDOS, NEWDOS/ 80, 
DOSPLUS 3.4, and LDOS 5.1. The 
package sells for $79.95, or $89.95 for 
the Color Plot version. Contact 
Mi cro Software Systems, 1815 
Smokewood Aue., Fullerton, CA 
92631 or call (714) 526-8435. When 
ordering, be sure to specify printer, 
computer model, and DOS. 
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TRANSFORM YOUR VISICALC™FILES INTO HIGH-RESOLUTION CUSTOM �

GRAPHS ON YOUR TRS-80™COMPUTER AND GRAPHICS PRINTER. �
ELECTRONIC WORK SHEET 
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HIGH RESOLUTION - 60 >: 72 
data Points/inch . LARGE DATA 
CAPACITY - 1000 lnput Data 
Points per graph. * SELECTABLE 
GRAPH SIZES - From 1" sq. to 7" 
�~�:� 24" * STANDARD DATA SOURCE ­
Plots Data from VISICALC or 
USERS OWN PROGRAMS using t h e 
OIFTM Standard Format . * GRAPH 
F EATURE SELECTION - Fi 11 out 
Pre-formated Form on VISICALC 
screen or in users own program.
* MINIMAL ENTRY REQUIREMENTS ­

Enter on 1 y name of Dataf i 1 e and 
loc ation therein of data to be 
plotted. t MULTI P LE FUNCTION 
GRAPHS - Plots over 10 Data 
Sets per graph. DATA SYMBOLS 
symbo l shapes . * DATA 
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SOFTWARE �
DEALER �

OR ORDER �

DATAGRAPH: 
$79.95 �

Available in COLOR �
On IDS Prism' " Printer: �
COLOR PLOT Version �

$89.95 
-· Plots data with user composed USER REQUIREMENTS

INTERPOLATION - connects data points; with user­
composed 1 ine shapes . * LINE/SYMBOL L I BRARY - P l ots each Data Set COMPUTER 
with differ-en t line/symb o l shape chosen fr-om 12 line libr-ar-y . * GRAPHICS PRINTER: 

• TRS-80 MODEL I 48K
CUSTOM LINES AND SYMBOLS - Has inter-active s c r-een-g raphics pr··ogram • MX-80 GRAFTRAX, OR GT+for- composing symbol shapes. * AUTO SCAL I NG - Selects s c a l e values • TRS-80 MODEL III 48K 
fo..- ease of graph interpr-etation. Use..- adjustable Mantissa Tab l e . * • LNW80 48K • MX-100GRID SELECTION - Prints selectable number of vertical and horizontal 
grid l ines. *CALENDAR SCAL E - Optionally pr i nts names of mo nth on DOS • LINEPRINTER VIII , DMP 200hori.:ontal scale. * CURVE SELECT I ON - P lo t each d a t a set with Li n ­ • TRSDOS 1.3, 2.3 
ear-, Stair-Step , or Bargraph curves . * OPTIONAL MIN/MAX VALUES -
Ewten ds graph beyond the v a l ues of the Data Sets. DATA SET • NEWDOS, NEWDOS/80 • NEC 8023 A-C, C.ITOH 8510 
DESCR I PT I ONS - Prints �t�e�~�:�t� descriptions of each Data Se t in gr-aph • DOSPLUS 3.4, LOOS s.1 
legend . * TEXT ENTRYS - Pr-ints gr-aph �t�i�t�l�e�~� a>:is labels, and date on • IDS 460/560, 480, 801132 
graph . *USER FRI ENDLY - Checks validity of inp ut data and disp lays DISK DRIVES 
cause of e..-..-or-s. * COMPLETE DOCUMENTATION - Comprehensive 75 page · • SINGLE DRIVE (NOT TRSDOS) • OKIDATA 82/83 
Users Manual with e>:amples covering data preparation, graph fea t ur-e • DUAL DRIVE (PREFERRED)
entry, composing lines and symbols , and technical notes. ++OTHER VERSIONS IN DEVELOPMENT 
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In the chips 
More uses for a byte and a tour 
through ROM and RAM 
Model I/Ill 

Last month we left you stranded in the wasteland 
between memory address 12287 (2FFF hex), last byte of 
the ROM and 15360 (3COO hex), first byte of screen 
memory. We had just looked at the keyboard matrix 
between 14337 (3801 hex) and 14464 (3880 hex) with the 
help of a short program to scan these addresses. I won't 
apologize for leaving you in this lonely place. Ifyou have 
the inquiring mind typical of someone who is attracted 
to personal computing, you have probably been using 
our little monitorto explore otherparts ofmemory. Some 
apology is in order for taking from February to now to 
prepare you for writing machine language programs. 
Believe me, it was really necessary. Would it help to 
know that next time we will be writing ourfirst machine 
language program? Yes, this month's trip through the 
rest of memory is the end of our basic training. (No 
pun! This isn't a course in BASIC.) 

For now, let's get on with our field trip through 
memory. In case you missed the last installment, we're 
relisting the monitor again (Listing 1). It has been 
modified for some difficult terrain that we'll be crossing. 
If you have your copy of this monitor, it's a simple 
matter to add the new lines which are numbers 15 and 55 
and all those from 170 upward. The listing contains 
remark statements (no need to copy them!) to identify 
the changes. This is the vehicle we use to take our trip. 

RUN it, for now without lines 15 and 55. It will ask for 
a start address. Respond in decimal, specify about 0.5 
seconds to hold each address, and away you go. Stop it 
with any key. Start it with any key. While it is stopped, 
press "A" to change the starting address, hold time, or 
both. Also while it is stopped, press "N" to see the integer 
stored in the present and next oncoming addresses. 

Before we leave the 12288 to 15359 wilderness, let's 
look at the only other valid address in this RAMless 
arena. Start at 14310 (37E6 hex), or lower, and creep up 
on 14312 (37E8 hex). If you don't have a line printer, or 
have it turned off, you will see only 255. This address is 
the launching pad for any ASCII byte you careto send to 
the line printer. (To a line printer, any byte is an ASCII 
byte because it's a message to a human being.) Put a 
byte in this address and it goes onto eight wires of the 
parallel printer cable, or it's intercepted by the RS-232 
serial driver. In either case, its destination is the buffer 
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of your printer. This heavily used address is also the line 
printer's mailing stop for messages back to the 
computer. When it is busy putting letters on paper, it 
places a 128 in this address (bit 7 high).This is a "Do not 
disturb" sign. While it is there, the computer patiently 
loops, waiting for a chance to output more bytes. 

It's high time we explained the words "loop" and 
"buffer". From the time your computer is turned on, the 
microprocessor is busyreading addresses and switching 
bits in response to pulses from the "clock". It simply 
can't stop because electrical current continues to flow. 
When pauses are needed to allow you to do something, 
the machine code must go around in circles, testing for a 
chance to exit its loop on each trip around.Without such 
a test programmed into the loop, the poor 
microprocessor just goes around and around forever, at 
least until the power is shut off. This is the dreaded 
"infinite loop". 

A buffer is simply a specified series of addresses in 
which to store bytes. In the computer, these are specified 
by an address number. In the line printer they are 
addresses in the printer's memory chip, visible only to 
the printer and completely unaccessible by the 
computer. 

With a line printer you can have fun with address 
37E8 hex. Exit the monitor with BREAK. With your 
computer on-line, type the following while in command 
mode: POKE 14312, 65: POKE 14312, 13. Now press 
ENTER. This executes the two BASIC commands. The 
first puts the ASCII byte for capital A (65) in the print 
buffer. The second POKE puts the ASCII for a carriage 
return and a linefeed (13) into the buffer. That is, for 
most printers, a signal to empty the buffer. The result? 
You get the letter A printed (and anotherwasted sheet of 
paper!). 

You may want to try this little program: 

10 FOR B = 65 TO 90 
20 POKE 14312, B 
30 NEXT 
40 POKE 14312, 13 

The loop from line 10 through 30 puts the twenty-six 
capital letters of the alphabet into the print buffer and 
line 40 tells the printer to empty its buffer. 
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Before leaving this address, try doing a PRINT PEEK 
(14312) when the printer is off. You get 255, because 
there is nothing there now.Now do it with the printer on, 
but off-line. Do it once more with the printer on and on­
line. Note these last two values. Their hex equivalents 
will be very handy when your machine language 
programs test address 37E8 hex to see what's going on 
in the line printer. 

We've already said that addresses 15360 (3COO hex) 
through 16383 (3FFF hex) wired or "mapped" to 
positions on the video screen. They are equivalent to 
PRINT@ addresses 0 through 1023. Try POKEing some 
ASCII values into these addresses from command mode, 
e.g. POKE 15704, 97. If your computer has a lowercase 
modification, this will put an "a" near the middle of the 
screen. Otherwise, you'll see a capital "A". 

From 16384 to the start of BASIC, which in Level II is 
17129 (42E9 hex), lies a scratch pad which is used by the 
machine code in ROM to make all kinds ofnotes to itself. 
Entries to this area are made by the ROM when the 
ENTER key is hit after the MEMORY SIZE (or MEM 
SIZE) question has been answered. 

There are a number of"whereto go next" instructions. 
These are used by machine language programs to 
modify the behavior of the ROM. Machine code in ROM 
is written to periodically visit these addresses whil e it is 
executing a BASIC program or responding to BASIC 
commands. They normally contain the machine 
language equivalent of RETURN (which is decimal 201, 
or C9 hex), known in source code as RET. Thus, nothing 
at all happens as a result of this microsecond diversion. 

The next two bytes are left vacant. By changing one of 
these addresses to 195 (C3 hex), which is the machine 
code equivalent of GOTO, known in source code as JP, 
and adding the LSB and the MSB in the next two 
addresses; it is possible for a machine language 
program to kidnap the system off to code at a totally 
different location. 

This code modifies the behavior of the system. It may 
execute a debounce routine, a shift from upper to 
lowercase, or anything else the programmer desires. 
Ending with the C9 byte send it back to the system as if 
nothing had happened. These so-called "exits" were 
written into the ROM for this very purpose. Their 
intended use is conversion of the ROM to operate a disk 
system. For this reason, they are known as DOS exits. 

Many machine language programming efforts on the 
TRS-80 require a knowledge of where these exits are. 
You can see the DOS exits, as we have just described 
them, by running the monitor from 16812 through 
16868. 

Another group of exits, the disk exits, can be seen from 
16722 through 16811. These already contain a 195 (C3 
hex), which, as we have said, means JP or GOTO. Read 
the next two bytes with your "N" key. Unless you have a 
disk system activated, the address is 431 in ROM. Disk 
exits respond to the Disk BASIC reserved words. The 
code at 431 (IAF hex) in ROM writes the L3 ERROR 
message, naturally! 

A whole book could be written about what is stored in 
this scratch pad. You'll need to know a lot about this 
area when you write machine language, but it will be 
better to talk about these things when you are ready to 
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use them. For now, read address 16548 with your "N" 
key. That's where the ROM stores a BASIC program 
when you write or load one. In Level II this is 17129 
(42E9 hex). If your system uses a different starting 
address, you'll find it in LSB/ MSB format at 16548. 
Using the "N" key, you can read the following 
information at these addresses: 
16561 The end of BASIC memory. This is the top ofyour 
system unless you've answered MEMORY SIZE? with 
something besides ENTER. 
16544 The lower limit of string storage. This is fifty 
bytes lower than the previous number unless you've 
CLEARed more space. 
16633 The start of numeric variable storage. This is 
three bytes beyond the end of the BASIC program. 

Now, add lines 15 and 55 to your monitor (assuming 
you already have the lines from 170 on) and RUN it. 
You'll see the entire BASIC vocabulary appear on the 
screen, a word at a time. The number preceding each 
word is the byte, called a token, which is stored in place 
of the actual word. 

They are being loaded into matrix W$ for use by the 
monitor to interpret the BASIC area of RAM. Where did 
they come from? They are not in our program. 

The program found them between addresses 5712 and 
6177 in ROM and simply moved them up. Use the 
monitor to examine the string storage area whose 
location we've just shown you how to find. There they 
are, sitting there ready to be put on the screen when the 

monitor needs them. 
RUN the monitor from an address three or four bytes 

below the start of BASIC (the numbers you found in 
16548 and 16549). That's the monitor itself, being listed 
address by address, with bytes representing the 
reserved words properly decoded. The jump of five 
addresses every once in a while happens when the 
monitor "sees" a new line. The zero is the end of a line. 
The next two bytes are the address of the next oncoming 
line. The last two bytes that make up the jump are the 
current line number in LSB/ MSB integer format. 

Start the monitor about ten addresses below the start 
of the variable table you found at addresses 16633 and 
16634. You'll come to the three zeros which identify the 
end of a BASIC program. 

,Just one more important point. String storage is atthe 
"top". BASIC tosses strings up and they stick to the 
ceiling. If you have a machine language program stored 
at the top ofmemory, and haven't protected it by placing 
an address below it in 16561 and 16562, it's just too bad. 
BASIC will wreck it with a string or by building a stack 
up there. We'll talk more about stacks later. 

Are you ready to write some machine language? 
Here's a question to test your wits. We said that the 
reserved words appeared in ROM between addresses 
5712 and 6177. Run your monitor and look at them. 
There they all are, lying there beheaded. Why? What is 
odd about the byte representing the first letter of each? 
We'll discuss what is going on next time. 

The "LC" Co8')iler provides a 
substantial subset of the C 
programming language with: en 

>en 
0 en 

o Integer subset of C; has 
access to floating point 
ROM routines via functions 

o All statements supported 
except: SWITCH-CASE, GOTO, 
TYPEDEF, STRUCT, UNION. 

MISOSYS MISOSYS MISOSYS MISOSYS MISOSYS 
::!: 
en 
>en 
0 en 
::!: 
en 
>en 
0 
�~� 
::!: 
en 
>en 
0 en 
::!: 
en 
>en 
0 en 
::!: 
en 
>en 
0 en 

o All operators except "- >", 
". ", SIZEOF, (TYPENAME). 

o Standard I/0 redirection 
with device independence. 

o Input using FGETS or GETS 
functions support JCL. 

o Dynamic memory management.
o Sequential files open for: 

READ, WRITE, and APPEND. 
o LC Generates Z-80 EDAS-IV 

source code as output. 
o Z-80 "source" libraries in 

ISAM-accessed PDS files. 
o Compact, one-line compiler 

invocation for easy use. 
o Compiled programs run on 

both Model I and Model III 
o IN/LIB accesses graphics 

and LOOS entry points. 
o LC/LIB includes: FPRINTF, 

PRINTF, ALLOC, FREE, SBRK, 
and String functions. 

le LDOS,Version 5. 1 is the Ultimate in Operating S: 
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> 
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�~� l[)lJE SJ, �~� 
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Support Package you create character sets usable 
from any and all applications. Create character 
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comes supplied with 7 character sets. Print Mod3 
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from your keyboard. Invoke underlining! Written 
by K.A.Hessinger & S.A.Loomer. GRASP: $50+$2S&H 

:E 
en 
>en 
0 
�~� 
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XREF, and more than 200 
pages of documentation. 
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MISOSYS - Dept. 5U 
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-<

EDAS, Version IV is the most en 
fantastic absolute address s: 
as semb 1er, bar none! I t has: en 
o Assemble to disk or memory O 

from multiple source files en 
nestable to FIVE levels. (ii 

o �Assemble conditional code S: 
with IF, !FLT, IFEQ, IFGT, 
IFDEF, IFNDEF, IFREF to 16 en 

o �l�~�~�~�!�~�t�f�~�t�~�e�~�~�~�~�L�~�~�-�~�~�~�~�~�E� �~� 
subroutine libraries saved en 
in ISAM-accessed structure S: 
to resolve references left en 
undefined (requires PDS). 0 

o One-level � MACROs support �~� 
parameter substitution by en 
pas it ion and by keyword. S: 

o �Local labels in both MACRO Ci) 
expansions & PDS searches. O 

o �Supports+, -, *, /, .MOD. en 
.AND., .OR. , .NOT. , . XOR. -< 

o Constants �can be declared en 
as base 2, 8, Iii!, & 16 or S: 
string, with more than one en 
value on a single line. �~� 

o 15-char � labels including -< 
special chars: @, ?, $, en 

o Extensive �cross-reference S: 
utility & EQU generation. Ci) 

o Enter �source in upper case 0 
or lower case. Line editor en 
has COPY, CHANGE, and MOVE (ii 

o Pseudo-OPs LORG, COM, PAGE S: 
TITLE, SUBTTL, SPACE. 

Model 1/111 for LOOS: $100 Ci) 
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Add $4 S&H + 4% VA tax. (ii 

:ESASOSIW SASOSIW SASOSIW SASOSIW SASOSIW SASOSlllll SASOSlllll SASOSIW SASOSlllll SASOSlllll SASOSlllll SASOSlllll 

54 80-U.S. Journal 



_______________________ In the chips 

Program Listing for In the Chips 

10 C.."'1.S 
15 CLEAR 1000:GOSUB 170 

*** NEW *** 
20 PRINT:INPUT"ST.ARI' AT WHAT ADDRESS";A 
30 PRINT:INPUT"HOID EACH ADDRESS HOO MAN 
Y SECONDS";S 
40 IF A>32767 THEN .A.=A-65536 
49 *** "B<l92" IN LINE #50 CHANGI 

ED TO "B<l28" *** �
50 B=PEEK(A):IF B>31 AND B<l28 THEN B$=C �
HR$(B) ELSE B$="" �
55 GOSUB 350 �

*** NEW *** 
60 PRINT A,B,B$,; 
70 FOR J=l TO 345*S:NEXT 
80 Z$=INKEY$:IF Z$="" THEN 130 
90 Z$=INKEY$:IF Z$="" THEN 90 
100 IF Z$="A" THEN 20 
110 IF Z$="N" THEN 150 
120 IF Z$="S" THEN 30 
130 .A.=A+l 
140 PRINT:GOI'O 50 
150 PRINT PEEK(A)+256*PEEK(A+l); 
160 ooro 90 
169 I *** ALL THE FOLI...OWING LINES ADDED 
*** 

Are you tired of searching the latest magazine for 
articles about your new Color Computer? Wt1en was tt1e 
last time you saw a great sounding program listing only 
to discover that it's for the Model I and it 's too complex 
to translate? Do you feel that you are all alone in a sea of 
Z-80's? On finding on ad for a Color Computer program 

170 DIM W$(122) 
180 WI=0:.A.=5712 
190 I=l 
200 X=PEEK(A)-128 
210 W(I)=X 
220 .A.=A+l:I=I+l 
230 IF .A.=6177 THEN 300 
240 X=PEEK(A) 
250 IF X<l28 THEN 210 
260 FOR J=l TO I-1 
270 W$(WI)=W$(WI)-tCHR$(W(J)) :NEXT 
280 PRINT WI+l28;W$(WI) 
290 WI=WI+l:Gal'O 190 
300 BA=PEEK.(16548)+256*PEEK.(16549) 
310 BZ=PEEK(l6633)+256*PEEK(l6634) 
320 PRINT"HIT ANY KEY TO CONTINUE" 
330 Z$=INKEY$:IF Z$="" THE;N 330 
340 CI..S: RETURN 
350 IF A<BA-2 OR A>BZ THEN RETURN 
360 IF B=0 THEN AD=PEEK(A+l)+256*PEEK(A+ 
2):IF AD<BA OR AD>BZ THEN RETURN ELSE GO 
TO 390 
370 IF B>l27 AND B<251 THEN B$=W$(B-128) 
: fil."'TURN 
380 RETURN 
390 FOR J=A TO A+4:PRINT J,PEEK(J) :NEXT 
400 A=A+5:GOI'O 50 

Color �C�o�m�p�u�t�~
;. 

�~� 
�~� 

�~� 
00 

did you mail your hard earned cash only to receive a 
turkey because the magazine the ad appeared in doesn't 
review Color Computer Software? If you have any of 
these symptoms you 're suffering from Color Computer 
Blues! 

But take heart there is a cu re! 

It's COLOR COMPUTER NEWS. 
The monthly magazine for Color Computer owners and only Color Computer owners . CCN contains the full range of 
essential elements for relief of CC Blues. Ingredients include: comments to the ROMS, games, program listings , product 
reviews , and general interest articles on such goodies as games , personal finances, a Kid's page and other subjects. 

The price for 12 monthly treatments is only $21 .00 and is available from : 

�f�.�_�r�A�~� �~� REMarkable Software 
�~�f�A�~  "� P.O. Box 1192 �'\G Muskegon , Ml 49443�11 

NAME ____________________________________�~� 

ADDRESS ____________________________________ 

CITY ----------------------------- State__Zip____ 

Allow 8-10 weeks for 1st issue. 80 us 
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