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letters 
you receive your paycheck? 

2. As these letters show, the user has to 
take a chance. There is no good way to see 
what you are buying before you pay your 
money, after which it may be too late. 
Vendors are reluctant to refund money, for 
the simple reason that the customer can 
easily copy the program and then return it, 
saying that it doesn't work, or he doesn't 
like it. 

Any scheme to satisfy both the author 
and the consumer would be appreciated. If 
you have one in mind, send it in, we will 
give it publicity and see how well it can 
stand up.} 

Help! I just purchased an old IBM 
Selectric typewriter with 1/0 capabilities. I 
am hoping to interface it to my Level 11 TRS­
80, and would appreciate hearing from 
anyone with some information on it and 
how it can be done. The machine has a 34­
pin connector, arranged in alternating 
rows of 9 and 8, and was previously used by 
Allegheny Airlines as part of their 
reservation system. Thanks for any help 
you can provide. 

Steven Greene 
6300 Rockhurst Road 
Bethesda, MD 20034 

.... much has been said about PASCAL 
being the "computer language of the 
future", etc., etc. It's a nice language, no 
question. But there are problems with 
implementing it on micros. PASCAL was 
never intended for an interactive 
environment, much less for a 
microcomputer environment; it runs most 
efficiently on monster machines with 
gigabyte memories and a batch queueing 
system. The two fullscale compilers 
available for the TRS-80 are hopeless 
memory hogs even though neither 
implements the full language; the UCSD 
system compiler leaves practically no room 
for user programs, and PASCAL/MT, while 
not using as much memory during 
compilation, is annoyingly slow. Unless 
someone can come up with an efficient 
compiler (or a way of implementing 256K 
memories on the TRS-80) PASCAL is 
simply not going to replace Basic as the 
micro language choice. 

R B Reyes, Ph.D 
Pittsburgh, PA 

I own a TRS-80 Level II with 16K 
expansion interface and 1 disk drive. 
Yesterday I went to the 3rd Personal 

Computer World Show held at the Cunard 
Hotel, Hammersmith, London. From one of 
the many stands there I purchased my first 
80-U.S. I couldn't wait to get home to start 
reading it so I began on the train and 
promptly went past my stop! 

I found your magazine very informative 
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and written in such a way that non­
technical idiots like me can understand it. 
There are many computer magazines on 
sale in the U.K., most of which are too 
technical. As a TRS-80 user I like to be able 
to read a magazine about that machine. In 
the U.K. one mainly reads about the PET! 

I visited the states earlier this year 
(Florida, to be precise) and among the 
wonderful things I saw out there I found a 
TANDY, (sorry, RADIO SHACK) computer 
store. We have them in the U.K. where 
everything is twice the American price. 
(Radio Shack operates under the name 
TANDY in the U.K.). We are well behind on 
what's new and items I saw in the store in 
Florida will not be on sale in this country 
until later this year. 

I was so impressed with your (magazine) 
that I would like to take a year's 
subscription. 

WR Luxton 
Romford, Essex, England 

"Notes" for the Sep/Oct 1980 issue tells 
how to install PEEK and POKE on the Model 
II. I have been wanting this ever since we 
purchased a Model II. There is a change 
that I had to make in the first of your 
patches to make it work for us. Some of 
your readers may have to make the same 
change. 

The patch as given in NOTES was: 

PATCH BASIC A=6771 F=C5CD2061 
For our system, I had to enter the patch 

as follows: 

PATCH BASIC A=6771 F=AFCD2061 
With this change everything is great. 
I would like to make contact with others 

who are using the Phase One Systems 
operating system called OASIS on a Model 
II. I find it makes our micro run almost like 
our IBM SYSTEM/34. 

Donald M Dealy 
EDP Director 

231 Washington Street 
S Attleboro, MA 02703 

(The change you mention was a typo on our 
part, and was listed in Corrections in the 
following issue. We only repeat it here 
because there was a large amount of 
interest in that change, and some may have 
missed the corrections given in the 
Nov/Dec 1980 issue. Ed) 

had to write and tell you how much 
appreciate your willingness to send me the 
NFL-PIX program and wait for the moneyto 
arrive afterwards. There aren't many 
places dealing in software that I know of 
that will do that. By sending it ahead you 
allowed me to get my scores into the 
program and not be three weeks behind the 
games. 

... I also have the Radio Shack 
upper/lower case modification installed in 
my computer, and that is the main culprit 
for why the NFL-PIX program will not print 
properly. After many hours of frustrated 

attempts to alter the program to print, no 
luck! ... After I had loaded the upper/lower 
case modification driver routine into the 
computer and then the NFL-PIX, it worked 
just fine and the printer is now able to 
receive the output. 

It seems that the character generator 
chip if not driven conflicts with the way the 
program takes characters from the screen 
and sends them to the printer. I hope that 
this will be of help to anyone who is having 
trouble with their system and the NFL-PIX 
program.... 

Bob Walters 
Eugene, OR 

I hope you can help me. I am looking for 
TRS-80 computer related perhipherals, 
including programming books, software, 
disk system, and a selectric style printer. 

Let me back up and introduce myself. My 
name is Thomas Martin, and I am a 
prisoner. For fifteen years I was deeply 
involved in electronic communications 
technology. Prior to my incarceration, I 
owned and operated a firm that designed, 
built to order and installed electronic 
hardware on pleasure craft. Unfortunately, 
I became involved in a crime of passion and 
there was a death. I am sentenced to life in 
prison. 

When I arrived in prison, I found the 
remnants of an electronics lab in the 
school. I was able to repair and renovate 
some of the equipment, but much of it was 
beyond repair, outdated, or outmoded. I 
was able to convi nee the school 
administration to buy a TRS-80 computer, 
but then the funds dried up and we have a 
computer and nothing more. 

My ambition is to set up a complete 
computer complex to teach other 
prisoners, particularly those with short 
sentences, the basics of computers so that 
when they return to society they will have a 
start in the right direction in a rapidly 
growing area of employment. 

Could you suggest anyone who might be 
able to donate, perhaps for a tax write-off, 
any of the equipment or supplies useful to 
the TRS-80? Your first reaction may be that 
the state should pay for state prisoners' 
needs. This is perfectly true. However, the 
state seems only interested in 
warehousing human beings; later turning 
them out into society on their parole date 
much worse than they came in. Prisoners 
must help each other. Individuals like me 
who have the intelligence, training and 
inclination to help must teach the deprived 
ones useful skills. Could you help me to 
help others? 

Thomas Martin 
State Correctiona I Institute 

PO Box 244 
Graterford, PA 19426 

(We'll start the ball rolling with a 3 year 
subscription to our Journal - anyone else 
want to help? Ed) 





Interface 

INTERFACE �
80-U.S. talks with Roger Billings of LOBO Drives International about the 
problems connected with producing hardware and software operating 
systems. 

In the Fall of 1979 Lobo Drives 
International designed an expansion 
interface that would revolutionize the TRS­
80 Model I market. The expansion interface 
(the Model LX80) would turn the TRS-80 
Model I from a home computer with a 
maximum disk capacity of about 356 
kilobytes into a mass storage unit capable 
of storing well over 40 megabytes, suitable 
for business use, yet priced below the cost 
of a standard business system. 

Unlike the TRS-80 expansion interface 
which allows the use of up to four single 
sided, single density mini floppies, the Lobo 
Drives LX80 allows use of up to four mini 
floppies, four 8" floppies (single or double 
sided) and multiple hard disks (5%," 8" 
and/or 14"), all at the same time! 

Included with the LX80 are two 
additional parallel ports, one being a 
Centronics printer port and the other an 
expansion/screen printer port. Also 
available as options are dual serial ports for 
the use with the popular printers and 
moderns. Thirty-two kilobytes of Random 
Access Memory can also be added. 

However, the hardware alone was not 
enough. A new operating system had to be 
developed to make the LX80 a reality. Many 
versions were examined, but none were 
suitable for the use intended. Thus, an 
unexpected delay occurred in getting the 
LX80 to the marketplace, until a suitable 
operating system had been created 
expressly for the LX80 which allowed full 
use of the hardware capability. 

80.U.S.: Since Lobo Drives is in the 
business of selling disk drives, why start a 
project with a controller such as the LX80? 

Lobo: Lobo Drives was known primarily 
for packaging disk drives (5%" and 8" 
floppies). At the time, the reason for getting 
into the controller market was that we felt 
the original manufacturers such as Apple, 
Tandy, and some of the S-100 people were 
not meeting all of the needs of the personal 
computer users. There were a number of 
people who had gone beyond games and 
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balancing their checkbooks and into the 
business of attempting to do serious 
computing work on their relatively small 
machines. We felt that getting into the 
controller business was a natural 
extension of what we had been doing .. The 
controller business has allowed us to put 
larger capacity drives into situations where 
people had needs for more computing 
power. 

80-U.S.: In choosing an operating 
system, what types of problems did you 
have in developing software? 

Lobo: If you will recall, at the time we were 
working on a controller board, the company 
was less than a year old. We started looking 
for somebody to do the operating system 
and frankly our experience was somewhat 
limited. That was a shortcoming on my 
part. Initially we did not investigate the 
total system needs as well as we should 
have. Our immediate problem was in 
finding people who were interested in 
getting involved with the Radio Shack 
operating system. Our conclusion was to 
go to the people who originally had written 
the Radio Shack operating system. We felt 
that putting this piece of hardware onto the 
Radio Shack Model I was going to be a 
difficult project, even for someone who 
knew and developed the existing Radio 
Shack operating system. Keep in mind, 
suddenly here was a piece of hardware that 
ran 5%" floppies, 8" floppies, single 
density, double density, and had a dual 
serial port option. So, to say that this 
problem would be complex was perhaps an 
understatement. 

80-U.S.: You originally told people that 
this product would be delivered in late 
January in production quantities (January 
of 1980). Obviously, you misjudged and 
failed to meet that. What problems did you 
encounter? What caused those delays? 

Lobo: We first initiated work in late 
October, 1979, at that point in time 
assuming everything worked we 
anticipated having an operating system 

going no later than mid December. The 
original intention was to take VTOS 3.0 and 
get that up and running on the interface. As 
the project developed there were a 
number of delays and frankly a number of 
those problems were the result of our lack 
of experience in this area. Still, by mid 
November 1979 we had good reason to 
believe we would have the operating 
system by the first of the year. At this point 
everything seemed to fall apart; one of the 
key individuals involved encountered 
major health problems in his family, and as 
time passed and the project developed it 
became evident that 3.0 was just not going 
to do the job. After evaluating a number of 
alternatives the decision was made to 
develop a totally new system. This was not 
an easy decision for us. We knew we had 
made commitments. We also knew it was 
possible to quickly produce a product that 
would not do the whole job. To make a long 
agonizing story short, we bit the bullet and 
went for the quality product. About the time 
the new operating system was fully 
underway, disaster struck again. We lost 
the key individual to a better job. 
Fortunately for us, the individual had a 
personal commitment to help us and as a 
result continued to work part time for the 
next three or four months. During this 
period we made many coordinating trips. 
Frankly, this was a very frustrating 
experience for everyone concerned; it's not 
that we weren't trying, it was just a 
question of not having enough time 
available. We had hardware ready to ship 
in January 1980, and we are only now 
beginning to see what we reallywantfor an 
operating system for this piece of 
hardware. 

80-U.S.: Having had this experience, 
what are you doing to see that it is not 
repeated? 

Lobo: Well, the first thing is not to become 
tied to a single supplier. We began several 
months ago to find other people who know 
not only the Radio Shack operating system 
(TRSDOS), but also know NEWDOS. We 
have made arrangements with two 
software houses to bring software in·· 
house although they remain independent 
firms. The two firms committed to working 
with us on a full time basis are Evans & 
Neal Associates of Albuquerque, New 
Mexico, and Galactic Software of 
Wisconsin. Galactic in particular has been 
working on the LX80 operating system and 
has already made a number of patches. We 
have had meetings in their facility to 
introduce them to the interface and 
demonstrate its full capability. In addition, 
we are working hard to improve the 
supporting documentation. Our ultimate 
objective is to fully utilize the hardware we 
have developed and doing that in 
conjunction with the software. We 
anticipated introducing software packages 
for the Model I, II, Ill, and that these 
packages will be available for use with the 
hardware. We are now committed to full 
time software support with established 
firms in the software business. 8 





Items At Random _________ 

ITEMS �
At Random �

The New Look 

We start the year with a new logo, a 
new cover, new layout, new size, 
printer and new additions to the staff. 
Our cover, which was constant since 
July 1979 started to fade with the last 
issue - from black to beige on the 
border. This issue the border is gone. 
The reason for changing the logo was 
that many were calling and asking "is 
this 80-us?" (as in "us" as a group). 
Our cover designer took one look and 
said he could fix that. There should be 
no doubt about it now. 

We have also moved from a 
newspaper press to a commercial web 
press. The subscription copies will be 
mailed directly from the press, which 
should shave a couple of days in 
getting the copies to you. We are 
excited about the whole arrangement, 
and hope you concur. 

Corrections to Nov/Dec 80 Issue 

In our lead story on page 17 we 
implied that the Model Ill has a built-in 
cassette. Not so, it should have said 
that the cassette port is built-in. 

In the "Let There Be Light!" article, 
on page 53, figure 1 indicates a 
connection between the 9 volt supply 
and the three resistors. This is no 
connection, the 9 volts are applied 
only to pin 7 of the 741 Op Amp. 

Table 2 on page 89 listed a whole 
string of 74L5 integrated circuits. 
These should all be 74LS series IC's. 
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Technical Editor lost 

Jim Crocker, who was with us for 
slightly over a year, left us recently for 
greener pastures. We wish him well in 
his new endeavors. View from the Top 
of the Stack, which Jim authored, will 

continue along the same lines. 

New Foreign Subscription Rate 

Effective the first of January 1981, 
the subscription rate for all foreign 
subscribers is increased to $30.00 per 
year. The increased size and weight of 
the Journal account for this. Also, 
foreign subscriptions are now for one 
year only. 

Model I Discontinued! 

Word has it that the Model I will be 
discontinued by the time you read this. 
Just what that means is uncertain. 
Will Radio Shack continue to sell 
software for the Model I? What about 
those 200 pl us thousand owners? 
What do they do? 80-U.S. will 
continue to support the Model I with 
programs and hardware articles. You 
simply can't expect that many people 
to dump a working system and move 
up to something else. 

Model Ill Came and Went 

Just before press time we received 
our 32K Model Ill with two drives. 
Further on in this issue we went on 

about how wel I it worked, etc. Sad to 
say, but the next day it developed a 
case of disk 1/0 problems, and is now 
resting peacefully at the repair center. 
In spite of that, it's still one neat 
machine, and you will be hearing 
more about it as time goes on. 

In this Issue 

Our feature articles are primarily on 
the measurement of ti me. We are 
happy to announce that the Calendar 
program works on all three TRS-80 
Models (so do a couple of others in this 
issue). 

A relative newcomer to the staff, 
Spencer Hall in this issue does some 
very interesting things with Basic 
Level II subroutines. See for yourself, 
on page 26. 

Files & Foibles is a tutorial on file 
structures. It starts out this issue with 
a look at sequential files and file 
buffers. This is a preliminary step, 
prior to getting into Random files, 
which will appear next issue. See 
page 110. 

Pete Carr takes us on a tour through 
the insides of NEWDOS80 and VTOS 
4.0. As promised in the last issue, this 
is an in-depth look at these two new 
operating systems. 

Every now and then your old editor 
takes pen in hand and writes. Such is 
the case on page 92. The Making of a 
Computer Program is a real life 
account of just that. Getting a big 
system program running and 
debugged is difficult and time 
consuming. (But darn, it was sure 
worth the effort!) 

How about estimating the man­
days required to write a computer 
program? Terry does a neat job on that 
with a program to estimate 
programming on page 78. Try it on 
something you have written recently ­
you may be surprised. 

Our 21 feature articles this issue 
make it the biggest ever. It's been a 
challenge getting it all together, and 
we hope you enjoy this type of mid­
winter madness. As always, tell them 
you saw it in the JOURNAL, and 
remember that nice days are made, 
not had. Mike 
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Expansion interface - gives 
your TRS-80 the disk capacity , 
it needs, and much, much more! 

LOBO DRIVES' new family of disk memory 
products provides you with a choice of memory 
capacities you need to effectively execute the 
complex business software you've developed 
foryourTRS-80*. LOBO DRIVES' selection of 
readily available, software compatible drives 
permits you to expand your inventory, payroll, 
customer list, and accounts receivable files as 
your business grows. 
And LOBO DRIVES brings you more ... a new 
plug-in expansion interface that provides an 
easy way to add hardware enhancements, 
communications capability, and programmable 
features ... and it comes with the LOBO 
DRIVES famous 1 year, 1000/o parts/labor 
warranty. 
Call or write for the complete LOBO DRIVES 
story. Find out just how competitively priced a 
family of high capacity drives can be ... 

354 S. Fairview Ave. 
Goleta, CA 93117 
805/683-1576 

"CAN YOU REALLY AFFORD 
INTERNATIONAL TO PAY LESS?" 

Quantity discounts available-
Dealer inquiries invited 
,----------------r’R-21 

Yes, I want to know more about LOBO Drives II and what they can do for my TRS-80. Send me 

I information on: 

I 0 5 1 /4-in. Floppy drive 

I D 8-in. Floppy drive 

I Single sided 
Double sided 

I Name_

I Company______________

I Address___ 

City State 

I Phone No 

I If dealer, provide resale no. 

L_ 

I 
0 �8-in. Winchester hard I 

disk, 1 O Mbyte drive 

O �Double density 1 
expansion interface I 

I
I 
I 

Zip 

1 

I 
_J 

*TRS-80 is a registered trademark of Radio Shack. a Tandy Company 





New Products 

Duel-N-Droids Compiler for level II 

ACCEL2 is a new compiler for Level II 
announces the debut of DUEL-N-DROIDS, 

Acorn Software Products, Inc. 
TRS-80 Basic+ Disk extensions, developed 

a new sound and graphics game by Leo in Britain by Southern Software and now 
Christopherson, for the Model I Level II being marketed in the United States and 
TRS-80. The program features two Canada by Allen Gelder Software. It is a 
androids who square off against each other true doubly-optimising compiler producing 
with swords in both "practice" and "tourn­ extremely compact machine code 
ament duels. The player controls his translation of selected Disk Basic 
android with four keys, causing it to statements and functions in Integer, Single 
maintain defense, back off, or attack. Each and Double Precision and String variable 
win moves the rank of the player's android types. ACCEL2 has six diagnostic 
one level up the Duel-N-Droids scale. In the messages and a set of local/global 
practice duels, the player manually compilation options to increase 
controls his android while the computer compatibility with subject programs and to 
controls the other. In the two types of control output code growth. It's compile­
tournament duels, the machine controls time routines are self relocating and 
both androids, matching the player's occupy 5120 bytes while the run-time 
against either equally or randomly ranked component takes only 1024 bytes, making 
androids of its own. DUEL-N-DROIDS is the powerful compilation process available 
priced at $14.95 on cassette or $20.95 on to even 1 6K non-disk machines. Output 
diskette. Dealer inquiries should be can be saved to disk or tape. The run-time 
directed to Acorn Software Products, Inc., routines can be included with the derived 
634 North Carolina Ave., SE, Washington, code without royalty fees being required for 
DC 20003 (202)544-4259 further sale. ACCEL2 is supplied on 

cassette with a booklet of instructions and 
examples, and sells for $88.95 from Allen 
Gelder Software, Box 11721 Main Post 
Office, San Francisco, CA 94101 

Olympic Decathlon Disk Drives 

TRS-80 Interfacing 

The Blacksburg Group has introduced 
Book 2 in the series TRS-80 Interfacing. 
Written by J A Titus, C A Titus and D G 
Larsen, this 254 page book (No 21739) is 
available for $9.95 plus $1 .00 shipping 
from Group Technology Ltd., PO Box 87, 
Check, VA 24072 (703) 651-3153 

217311 

Microsoft Consumer Products 
announced Olympic Decathlon, an exciting 
skill game for personal computers based on 
the Decathlon athletic competition. The 
program encompasses ten events 
including the 100 meter dash, long jump, 
pole vault, discus throw, shot put, 400 
meter dash, 110 meter hurtles, 1500 meter 
run, high jump and javelin throw. Available 
on either cassette or diskette for the TRS­
80 Model I. Retail price is $24.95. 
Microsoft Consumer Products, 400 108th 
Ave., NE, Suite 200, Bellevue, WA 98004 
(206) 454-1315 

80 EPROM Programmer 

A 14 page booklet is available which 
provides complete product description of 
the 2708, 2516, 2716 and 2732 EPROM 
programmer for the TRS-80. The booklet is 
also a complete do-it-yourself instruction 
manual for the home builder. Complete 
with schematics, parts list (including 
supplier's addresses), and software 
listings. The software is human engineered 
and the menu driven display requires no 
programming experience. EPROMs may be 
duplicated or new data entered from 
cassette system tapes. The 80 EPROMMER 
will function with or without the expansion 
interface. Easy construction and low parts 
cost (under $50 including power supply 
and ribbon cable) make the $9.95 postpaid 
booklet a valuable investment. Software on 
cassette tape and parts kits are also 
offered. If the booklet is bought for product 
description, its purchase price can be 
applied to the $129.00 purchase price of 
the completed and tested unit. The 
booklet "80 EPROMMER" is available from 
Graves Manufacture and Service, PO Box 
306, Lake Bluff, IL 60044 

AEROCOMP, Inc of Dallas, TX has 
introduced a new line of disk drives 
incorporating the best features in mini­
floppy drives on the market. The MPI bare 
drive·· was selected as the heart of the 
system. AEROCOMP disk drives 
incorporate a highly stable, solid state, dual 
power supply for long service life. The 
single-headed models (40-1 & 80-1) are 
"flippy", a very important feature which 
allows the use of both sides of a diskette by 
flipping it over - cuts media cost by 50%. All 
drives are fully assembled and 100% tested 
at the factory, and are complete with 
attractive silver sheet-metal enclosures. 
For complete information and pricing 
contact AEROCOMP, Inc., PO Box 24829, 
Dallas, TX 75224 (214) 337-4346 
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Time is a basic concept that deals 
with the occurance of events. Time is 
elusive, it flys by when you are having 
fun and drags when you are bored. It 
makes summer seem like a whole year 
when you are young, and months 
seem like weeks when you are 
involved in anything interesting. Time 
is a universal "gentleman's 
agreement." Without it there would 
be chaos and disorder. 

Just what time is, is a question that 
begs for an answer. Saying that time is 
measured by the movement of the 
earth around the sun doesn't answer 
the question. The very fact that we say 
"measured by" indicates that it is 
something else that is being 
measured. It is time that is being 
measured by clocks, the movement of 
the planets and the decay of 
radioactive material, but what is time? 

If time is a basic concept, then could 
we change our concept and actually 
live longer? Longer than what, some 
number of years? Years imply time, 
and so we are caught up in a circle, no 
matter how you think of it you are 
making reference to time. It is odd that 
such an ill-defined concept should be 
so important in our lives. 

Think of how many computers are 

bought because they are faster than 
another. Racing exists because one 
horse or car may be faster than 
another. New airplanes are built and 
sold on the premise that they can get 
you from here to there faster than a 
previous model. 

We take time for granted. Once each 
year we get together to raise hell and 
drink champagne and celebrate the 
passing of yet another year. We still 
don't know what time is. 

80-U.S. is not terribly hot on 'theme 
issues," the kind that Wayne, David 
and the others do so well. But in this 
issue we have a theme of sorts. The 
theme is not on time, but on the 
measurement and conversion of time. 
On the following pages you will find a 
calendar program (with Anatomy by 
Dr. Bahn), a day of the week routine, a 
days between dates routine and, as 
part of another article (A Functional 
Subroutine Library) you will find a 
routine for conversion to Julian dates. 

Although none of these routines 
will tell you what time really is, they 
may help you measure the concept of 
time in the only reality we know. 

May the year 1981 be as rewarding 
to you as the last year was to us! 

The Editors 

80-U.S. JOURNAL Jan/Feb 1981 15 







Anatomy of the Pro ram 
(A Calendar Maker) 

R C Bahn 

1. �INTRODUCTION 
This program is designed for printer output: the 

"Android" figure is first printed, this is followed by a 
calendar of a designated year. 

The program is written in seven modules. Each 
module has essentially one entrance and one exit. 
There are no GOTO statements which direct the 
program flow to another module. Module 1 is the 
initialization module and extends from line 10 to 
line 90. Module 2 is the mainline program and 
extends from line 130to line 350. Module 3 extends 
from line 360 to line 410. Module 4 is a subroutine 
to determine the number of days of the month and 
extends from line 420 to line 480. Module 5 is a 
subroutine which determines the month of the year 
and extends from line 490 to line 510. Module 6 is a 
subroutine to print the "Android" and extends from 
line 520 to line 610. Module 7 is a subroutine to 
generate the string variables necessary to print the 
"Android" and extends from line 620 to line 700. 

The program uses several types of BASIC 
statements. If you are not already familiar with 
BASIC, review the use of the following statements 
or symbols: CLS, REM, CLEAR, DIM, DEFINT, IF, 
THEN, ELSE, GOSUB, RETURN, FOR, STEP, NEXT, 
CHR$, MID$, STRING$, VAL,=,+,) I <,INT, LPRINT, 
PRINT@, PRINT USING, INPUT. The more complex 
computer concepts which are important in this 
program include the FOR-NEXT loops in lines 150›
350 and lines 520-600; subroutines in lines 360›
410, 420-480, 490-510, 520-610, and 620-700; 
concatenation of string variables illustrated in line 
60 and 500; unpacking of string variables illustrated 
in lines 500 and 510; subscripting of string 
variables illustrated in lines 630-700; and the use of 
logical IF statements illustrated in lines 270,310, 

370, 430, 440, 470, 580. 
Finally, in problems concerned with integers such 

as dates in a month, the ordered number of a month 
in the year, or the year itself, divisibility by certain 
numbers such as 4 in leap years, and 7 as in days of 
week provides crucial information. For example, 
commonly leap years are exactly divisible by 4. 
Exact divisibility by four (a leap year) could be 
determined in a computer program by making Y=INT 
(YEAR/4) and then testing whether YEAR=4*Y. If 
there had been a remainder in the division, the 
equality test would have been false. If the 
remainder of the division were zero, the equality 
test would be true and YEAR would be in fact a leap 
year. This type of logic is employed in lines 380, 
390, 400, 440. 

Two related calendar problems remain for your 
solution. Given two dates: determine the elapsed 
time in years, months, weeks, days. Given a date, 
determine the day of the week. Both of these 
problems have significant practical applications in 
business. 
II STRING VARIABLES 

A$ Graphics block "80US" defined in line 630 and 
used in line 590. 

A$(1) Subscripted variable containing binary (0, 1) 
data for graphics output. 

8$ Blank graphics block defined in line 630 and 
used in line 580. 

0$ Packed list of the possible dates in a month 
defined in line 70 and used in lines 270 and 
310. 

FM$ Format of LPRINT USING statement. Defined 
line 80 and used in lines 280 and 320. 

H$ Format of LPRINT@, USING statement. 
Defined in line 90 and used in lines 200 and 
210. 

HOR$ The output header defined in line 60 and used 
in line 110. 
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HW$ Listofdaysoftheweek. Defined in line80and �
used in line 220. �

J$ Temporary storage of A$(1). Defined in line 570 �
and used in line 580. �

M 1 $ Temporary storage of left hand month. Defined �
in line 180 and used in lines 200 and 210. �

M2$ Temporary storage of right hand month. �
Defined in line 180 and used in lines 200 and �
210. �

MN$ Packed list of months defined in line 500 and �
used in line 510. �

MY$ � Name of month. Generated in line 510 and �
returned to the mainline program. Transferred �
to M 1 $ and M2$ following GOSUB 490 in �
lines 180 and 190 respectively. �

Ill NUMERICAL VARIABLES 
A Used in line 50 in DEFINT statement. 
D1 Day of month defined in line 230 and used in 

line 270 
D2 Day of month defined in line 230 and used in 

line 310. 
DM Day of month defined in line 460 and 470, 

returned to mainline program and used in line 
230. 

E1 Indexing variable defined in line 260 and used 
in line 270. 

E2 Indexing variable defined in line 300 and used 
in line 310. 

l,.J,K Loop indices used in lines 240, 260, and 300 
respectively. 

LP Indexing variable used in lines 430, 440 and 
470. 

MB � Outermost loop index of mainline program �
used in line 150. End of loop occurs on line �
340. �

MC Indexing variable used in line 160-190, 230, �
370, 380, 430, 460, 470 and 510. �

w � Ordered number of day of week, defined in �
lines 380-400, returned to the mainline �
program and used in lines 160 and 170. �

W1 � Temporary storage of left hand day of week, 
defined in line 160 and used in lines 260 and 
270. 

W2 � Temporary storage of right hand day of week, 
defined in line 170 and used in lines 300 and 
310. 

y Input variable for year, defined in line 120 and �
used in lines 160, 170, 200, 210, 440. �

YC Temporary storage of year, defined in lines �
160 and 170 and used in lines 370 and 380. �

z Used in line 50 in DEFINT statement. �

IV LINE BY LINE COMMENTARY �
10-90 Module #1; initialization. �
10-40 Graphic program header. �
50: 1 � Clear memory and save 2/3 of memory for 

string variables. 
50:2 � Define all variables (A-Z) as integers. 
50:3 Reserve space for A$(1). 
60 Concatenate (add) string variables to form the 

output header. 
70 Define the possible dates in the month. 
80-90 Define output formats (FM$,H$) and define 

days of week (HW$). 
100-350 Module #2, mainline program. 
100-130 Clear screen, print screen header and prompt 

for keyboard input of year. 
140 PRINT Android 
150-340 PRINT calendar. 
150 Set up loop (MB) to start at 1, end at 12 with 

interval jumps of 2. This loop will actually end 
when MB=11. 

160-170 Find day of week for left hand and right hand 
months of calendar output. Note increment of 

180-190 

200 

210 
220 
230 

240 

250 
260 

270 

280 

290-320 

330:1 

330:2 
340 
350 

360-410 
370 
360-400 

420 

430 
440 
450 

460 
470 
490-510 
500 

510 

520-610 
530 

540 

550 

560 

570 

580-590 

600 

620-700 
630 
640-700 

MB in line 170 for right hand month. This 
adjusts for STEP 2 in line 150. 
Find month of year for left hand and right hand 
months of calendar output. 
LPRINT left hand and right hand month and 
year. 
Print on video screen months and year. 
LPRINT the days of the week. 
Find number of days in month for right and left 
hand calendar display. 
Set up I loop for maximum of six lines of output 
per month. 
Print left margin offset. 
Set up J loop for seven days in a week in left 
hand display. 
Compute date and extract from D$ with the 
MID$ statement. Note leading blanks in D$ 
defined in line 70. 
Print date in left hand calendar display. Note 
use of semicolon to indicate continuous 
printing on line. 
Repeat process outlined in lines 260-280 for 
right hand calendar display. 
Terminate printing with blanks. Note absence 
of semicolon. Next printed characters will 
occur on a new line. 
Terminate I loop. 
Terminate MB loop. 
Return to Master Input. To escape from this 
program press the BREAK key. 
Module #3, "day of the week" subroutine. 
Adjust MC for months later than February. 
Compute W, day of week for Gregorian 
calendar. 
Module #4, "number of days in the month" 
subroutine. 
Go to line 450 if the month is not February. 
Set leap year Flag (LP) to zero or one. 
Define M$, the packed number of days in 
successive months. 
Find correct number of days within M$. 
If the month is February, adjust for leap year. 
Module #5, "month of the year" subroutine. 
Define MN$, a concatenated string variable 
containing names of months of the year. 
Extract from MN$ the appropriate name of the 
month by use of MID$ statement. 
Module #6, "Print Android" subroutine. 
Initialize printer, move paper ahead 3 lines. 
CHA$ (138) is a graphics character. 
Define A$, B$, and A$(1). Note A$ and A$(1) are 
different variables. 
Set up loop to use the 14 string variables 
stored in A$(1). 
Skip a line; there are five tab positions per one 
printer line. 
There are twelve zeros or one in each of the 
string variables stored as A$(1). A loop is set up 
(J), to examine each one of them. They are 
stored temporarily in J$. 
If J$="0" then a blank graphics block is 
printed. If J$="1" then the "SOUS" graphics 
block is printed. Note the semicolons following 
LPRINTB$ and LPRINTA$. Subsequent 
printing will occur on the same line with no 
skipped spaces. 
Terminate loops. CHR$(13) is a carriage 
return. 
Graphics data subroutine. 
Define A$, B$, and A$(1). 
Define remainder of A$(1). Note twelve 
characters per variable. These variables are 
used in lines 550-600 to generate the Android 
figure. 
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A �
Day of the �
Week/Days �

Between �
Dates �

Program �

This program works "as is" on 
Models I, II, and Ill. 

Here is a short program that will 
give you the total number of days 
between any two dates (within 
limits) or the day of the week for a 
given date. 

The total days calculator 
subroutine was inspired by a 
routine in the Texas Instruments 
SR-56 calculator handbook. The 
day of the week subroutine was an 
original creation by the author, who 
wishes to remain unknown. 

10 REM * * * * * * * * * * * * * * * * * * * * * * * * 
20 REM * * * DAYS BETWEEN DATES/DAY OF WEEK * * * 
30 REM * * * * * * * * * * * * * * * * * * * * * * * * 
40 CLEAR100 �
50 CLS:REM * * * * * MENU/SELECTION* * * * * * * �
60 PRINT" DAYS BETWEEN DATES AND DAY OF WEEK" �

) 1170 PRINT" ( VALID BETWEEN 1 JAN 1801 THROUGH 31 DEC 2099 �
80 PRINTSTRING$C60,61):REM *DRAWS EQUAL SIGN LINE* �
90 PRINT 11 ENTER 1 FOR DAYS BETWEEN DATES" �
100 PRINT 11 ENTER 2 FOR DAY OF WEEK" �
110 PRINT 11 ENTER 3 TO QUIT" �
120 PRINTSTRING$C60,61) �
130 PRINT: INPUT" YOUR CHOICE"; X �
140 IFX=<00RX=>4THENGOT0130 �
150 ONXGOT0170,260,640 �
160 REM * * * * * * * DAYS BETWEEN DATES SECTION * * * * * * * 
170 INPUT"ENTER FIRST DATE CMM,DD,YYYV)";M,o,y 
180 GOSUB530:GOSUB330:K=D1 
190 INPUT"ENTER SECOND DATE CMM,0D,YYYV) 11 ;M,o,y 
200 GOSUB530:GOSUB330 
210 T=D1-K:T=ABSCT):IFT<>1THEN220ELSE230 

<11220 PRINT"THERE ARE ;T1 11 > DAYS BETWEEN THESE TWO DATES. 11 :GOTO 
240 

230 PRINT"THERE IS (1) DAY BETWEEN THESE TWO DATES" 
240 PRINT:PRINT 11 PRESS <ENTER> TO CONTINUE":INPUTX:GOT050 
250 REM * * * * * * * * DAY OF WEEK SECTION * * * * * * * * 
260 M=01:D=01:Y=1801:GOSUB330:K=D1 
270 INPUT 11 DAY OF WEEK FOR WHICH DATE? <:MM,DD,YYYV)";M,D,Y 
280 GOSUB530:M2=M:D2=D:Y2=Y:GOSUB330:T=D1-K 
290 Q=T/7:W=INT(Q):Q=Q-W:Q=Q*100:Q=INT(Q):Q=Q/7:Q=INT(Q):GOSUB4 

40 
300 PRINT 11 FOR THE DATE GIVEN, THE DAY OF THE WEEK IS - ";B$ 
310 INPUT 11 PRESS <ENTER> TO RETURN TO MENU 11 ;:GQT050 
320 END 
330 REM * * * * TOTAL DAYS CALCULATOR SUBROUTINE * * * * * * 
340 D1=(Y*365)+D:L=M 
350 IFM<=2THEN390 
360 L= (Lit•=. 4) +2. 3 
370 L=INHU 
380 D1=D1-L:Y=Y+1 
390 M=C(M*31)+CY-1)/4) 
400 M=INT<M):Dl=Di+M 
41121 IFV=1900THEND1=D1+1 
420 RETURN 
43121 END 
440 REM * * * * * DAY OF WEEK SUBROUTINE * * * * * * * * * 
45121 IFQ=0THENB$= 11 WEDNESDAV 11 

46121 IFQ=2THENB$= 11 THURSDAY 11 

470 IFQ=4THENB$="FRIDAY" 
480 IFQ=6THENB$= 11 SATURDAY 11 

490 IFQ=8THENB$= 11 SUNDAY" 
50121 IFQ=10THENB$="MONDAY" 
51121 IFQ=12THENB$= 11 TUESDAY" 
520 RETURN 
530 REM * * * * * UNREAL DATE TRAP * * * * * * 
540 IFM<=0 OR M>=13THENCLS:PRINT"UNREAL MONTH!";M;o;Y;:GQT0630 
550 I FD=0 OR D> 31 THEN CLS: PR I NT II BAD DAY ! II ; M;D; y; : GOT0630 
560 IFD=31AND01=40RM=60RM=90RM=11 >THENCLS: PRINT"THERE ARE NOT 

THAT MANY DAYS IN THAT MONTH!":GOT0630 
570 IFY<1801 OR Y>=2100 THEN CLS:PRINT"YEAR OUT OF RANGE"M;D;Y; 

:GOT0630 
580 IFM=2ANDD=>30THENCLS:PRINT 11 FEBRUARV DOES NOT 

HAVE THAT MANY DAYS!":GOT0630 
590 IFM=2ANDD=29ANDY=1900THENCLS:PRINT"NO FEBRUARY 29TH IN 1900 

! II :GOT0631ZJ 
600 IFM=2 AND D=29THEN Z=Y/4 
610 IFZ-INTCZ)C>0THEN CLS:PRINT"THERE IS NO FEB 29TH IN THAT YE 

AR!":GOT0630 
620 RETURN 
630 FORX=1T02000:NEXT:GOT050 
640 CLS:PRINT"BYE FOR NOW":STOP 

20 80-U.S. JOURNAL Jan/Feb 1981 



A Functional Subroutine Library �

If like many TRS-80 programmers you are beginning to 
notice you need the same piece of code in a variety of 
programs, building a functional subroutine library may be 
your salvation. 

When I first received my Level II TRS-80 I hurriedly 
began constructing programs. After a short period oftime 
I came to realize that frequently I was doing many of the 
same tasks over and over. I developed some standard 
subroutines to do many of these things, but to really get 
any use out of them I had to know at the beginning of a 
program that I would need them. This is due to the fact 
that CLOAD in Level II clears memory of any existing code 
when loading a new program. Then I ran across a short 
note on how to merge two programs using the CLOAD 
command in the July 1979 issue of Radio Shack's 
Microcomputer Newsletter 1• This simple six step 
process provides the basis for really beginning to get the 
use out of subroutines no matter when you realize the 
need for them. 

If we combine this helpful hint with some coding 
conventions and procedural guidelines, we stand a good 
chance of substantially reducing the keying required to 
get new programs developed. This technique will also 
reduce the testing time necessary to become operational. 

In establishing any library of subroutines it is 
imperative that coding and documentation standards be 
developed to avoid later frustration and disappointment. 
Some guidelines I use are: 

1. All subroutine line numbers start at 30000 or higher. 
When developing a program I keep line numbers below 
29000. This guarantees that I will always be able to 
merge any subroutines into my program since they 
always have line numbers greater than the receiving 
program. 

2. All subroutines begin with a remark statement 
specifying the function. 

3. All subroutines are reached by a GOSUB command 
and are designed to be closed. This means that they have 
only one entry and one exit point and that all variables are 
initialized and controlled within the routine. 

4. A standard sheet of information about each sub­
routine is created when it is stored on the library tape. 
These sheets are used as a reference when deciding to 
incorporate routines into a program. 

To give a more concrete example of how such a library 
of subroutines could be constructed I have developed the 
program which follows this article. This program was 
written based on an article in Computerworld by R A 
Cornish 2 • The article described a series of assembly 
language routines for translating Gregorian dates to 
Julian dates and translating Julian dates to the day of the 
week. 

David RPepple 
Bexley, OH 

I have written the routines in Level II Basic and built a 
simple mainline program which prompts for a date, 
validates it, calls the Julian date subroutine and the day of 
the week subroutine, and then prints out the day of the 
week and the Julian date. 

To begin constructing your own subroutine library 
follow these simple steps: 

1. Enter and test the program which follows. After it is 
operational, save the entire program. 

2. Remove the mainline logic of the program which is 
not to be part of your subroutine library by deleting the 
lines up to but not including 30000. 

3. Now save the remaining code on a new tape which 
will be your subroutine library. Since it is necessary to use 
both of the subroutines to obtain day of the week, I 
suggest that both be saved together, and named "DATE". 

4. Write up a subroutine description sheet as shown in 
Figure 1, and file it with the tape. 

You now have the first subroutine for use in future 
programs. Other subroutines you may wish to develop 
include a vertical histogram, a large character generator, 
a linear regression routine and an X-Y coordinate graph. 
As your library gets larger these subroutines will become 
the building blocks of your future programs. 

Just in case you missed the July 1979 issue of Radio 
Shack's Microcomputer Newsletter the six steps to merge 
your subroutines with a program already in memory are: 

1. Make sure the program to be merged (the one on 
cassette) has line numbers that are larger than the line 
numbers of the program located in memory. 

2. Look at the contents of locations 16633 and 16634 
using PRINT PEEK(16633),PEEK(16634). Write down the 
numbers you see there. 

3. If the contents of 16633 is 2 or greater, execute the 
following statements: POKE 16548,PEEK(16633)-2 and 
POKE 16549,PEEK(16634). Then go to step 5. 

4. If the contents of 16633 is 0 or 1, execute the 
following statements: POKE 16548,PEEK(16633)+254 
and POKE 16549,PEEK(16634)-1. Then go to step 5. 

5. CLOAD the program from cassette. Then execute the 
statements POKE 16548,233 and POKE 16549,66 

6. LIST, RUN or CSAVE the merged program. 1 

Here's hoping that future articles are going to begin 
using such routines in their programs so we can reduce 
some of the drudgery associated with every new program.

• 
1 "How to Merge Two Programs Using the CLOAD Command", 
Microcomputer Newsletter; July 1979; page 2 
2 ''TGIF Algorithms", Cornish, R A Computerworld; June 11, 
1979; In Depth/29 - In Depth/32 
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SUBROUTINE LIBRARY SPECIFICATION SHEET 

SUBROUTINE NAME DATE CONVERSION 

DATE CREATED 12/31/79 CLOAD NAME DNI1E 

TAPE NUMBER 20 TAPE LOCATION 010 

BEGINNING LINE NUMBER 30000 ENDING LINE NUMBER 40170 

PASSIVE MEMORY SIZE 250 

PURPOSE OF SUBROUTINE This routine is designed to convert 
Month, Day, Year into Number of Days, Year by entry at 30000. 
A second subroutine will determine the day of the week based 
on the previous output by entry at 40000. 

RESERVED VARIABLE NAMES 

LABEL PURPOSE DESCRIPTION 

JULIAN D.ATE 
MO INPUT Month (01 - 12) 
DY INPUT Day (01 - 31) 
YR INPUT Last two digits of Year (00-99) 
DAYS OUTPUT Result of Julian Date conv. 
p WORK 
Q WORK 
R WORK 
B WORK 

DAY OF THE WEEK 
DAYS INPUT Use for calculation of day 

of the week 
YR INPUT Use for calculation of day 
DW OUTPUT Subscript for the day of the 

week 
DY$( OUTPUT Description for day of the 

week 
Zl WORK 
Rl WORK 
Q2 WORK 
R2 WORK 
Q3 WORK 
R3 WORK 
FD WORK 
Q4 WORK 
R4 WORK 
FI WORK 

Figure 1 
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PROGRAMMING TECHNIQUE----------------------­

a character to repeat or the time in 
seconds for which you wish to 

9 Z-Subroutines 

Spencer Hall 

0 CLEAR 500: GOTO 10 
1 Z=(64-LEN(ZT$))/2:PRINTTAB(Z)ZT$:RETURN 
2 Z=960+(64-LEN(ZB$))/2:PRINT@Z,ZB$;:GOSUB6: 

RETURN 
3 PRINTSTRING$(64,ZC$);:RETURN 
4 PRINTSTRING$(64,CHR$(ZG));:RETURN 
5 PRINT@64*(ZL-1 ),;:RETURN 
6 PRINT@64*ZP,;:FORZ=1 T0(14-ZP):PRINTCHR$(255): 

NEXTZ:PRINT@64*ZP,;:RETURN 
7 FORZ=1T0345*ZS:NEXTZ:RETURN 
8 PRINTTAB(18)"TO PROCEED TOUCH SPACE BAR" 
9 Z$=1NKEY$:1F Z$=""THEN 9 ELSE RETURN 

Whether you are a bewildered 
beginner in Basic or an old China hand 
in assembly language, I promise that 
the nine Level II Basic statements 
above will delight your heart. I call 
them "Z-SUB's" for a variety of 
reasons which I will go into later. For 
now, let's just say that the letter "Z" 
suggests the lightning speed with 
which they do some very useful and 
exciting things on the screen. 

These are things which the 
bewildered beginner in Basic...who 
has just mastered CLS and 
PRINT...doesn't expect to do for a long 
time. 

Here is the magic which each one 
performs: 

1. Places the text of any line you 
write in the exact center of the current 
line. 

2. Places any text in the exact 
center of the bottom Ii ne of the 
screen ... where it will remain until it is 
written over or erased with CLS. 

3. Displays a full 64 character line 
of any character you choose. This is 
useful when you want to create a line 
of hyphens or possibly asterisks to use 
as decorative patterns on the screen. 

4. Displays a full 64 character line 
of any ASCII graphics symbol you 
choose. Look at page C/6 of your level 
II Manual for a catalog of all the 
patterns you have available. You 
simply tell Z-SUB 4 which one you 
want...by the three digit· number 
shown on page C/6. It's very simple, 
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as we will explain in a moment. 
5. Places the next line of text (PRINT 

statement) you write on the line of 
your choice ( 1 _ thru 16, of course). 

6. (My favorite) Erases everything 
on the screen below a line of your 
choice and starts your next PRINT 
statement at the top of the newly 
erased space. 

7. "Freezes" the screen and prints 
the message: "TO PROCEED PRESS 
(SPACE) BAR." 

7. "Freezes" the screen for any 
number of seconds you choose. 

8. "Freezes" the screen and prints 
the message:"TO PROCEED PRESS 
(SPACE) BAR." 

9. "Freezes" the screen without 
printing the above message. 

The best part of all this is that you 
only need to write these statements 
once. Copy them now and record them 
on tape. Whenever you set out to write 
a program in the future simply load 
them into memory first and then 
proceed with your program beginning 
at the traditional statement 10 
starting point. When your program is 
RUN, statement 0 jumps over these 
one line zingers and begins execution 
where you want it to. Then, whenever 
you want to call forth this power, you 
can do so by simply writing a 
statement six characters long! There 
is one small catch to this claim, of 
course. You must furnish either a text 
to be centered, a line to which to do to, 

"freeze" the screen, etc. If anything in 
the above puzzles you, Figure 1 will 
tell you exactly howtodothesethings. 

If you are already impressed by the 
power of these one line subroutines, 
you haven't seen anything yet. We 
have just begun to describe their 
power. Now let's look at the full 
potential of each. 

Before we do, however, here's a 
word about how the Z-SUB's got their 
name. The old vaudeville and 
burlesque comedians who later 
became the radio comics (and still 
later the standup comedians in night 
clubs) had a repertoire of short lines 
that were complete jokes in 
themselves. They could be slipped into 
a routine "ad lib" when things were 
dragging. Several, delivered one after 
another, were a sure way of thawing 
out a cold audience. The profession 
called these little life savers "one line 
zingers. 

So I gave these invaluable pieces of 
programming the same name. It's a 
name suggestive of their value, and 
also a reminder of the fact that they 
are subroutines complete in one 
statement. 

This name also suggested to me that 
the various arguments they require 
should all involve the letter "Z." This 
guarantees that there will never be 
any confusion with a variable you 
might name in your program ... if, that 
is, you stay away from the "Z." That's 
an easy rule to remember....but be 
sure to remember it! 

SUB #1: CENTER TEXT - This is 
expecially good for titles. Use it right 
after CLS in a one line statement thus: 

xx CLS:GOSUB 1 

Where, you may ask, is the 
ZT$="(text) statement which makes 
this line work? The answer is that it is 
back at the beginning of your program. 
This is the only line you are going to 
want to center in this particular 
program, but from time to time you are 
going to want to head each one with 
this title. The line shown above ... and 
nothing more...will do it for you, with 
or without the CLS statement as you 
wish. Pretty elegant, yes? Of course, 
you can cliange what is centered at 
any time simply by rewriting the ZT$= 
statement before saying GOSUB 1. 

SUB #2: CENTER TEXT AT BOTTOM 
OF SCREEN - Nearly everything we 
said above goes for this one too. When 









CAPTAIN 80 

Here's Captain 80, Software Super 
Hero, strapping his seat belt for a flight 
into the unknown reaches of outer 
space. I have all the necessary items 
required for space travel but, like all 
good astronauts I must go down the 
checklist. 

Space suit. Check 
Flashlight, suitable for use in 

vacuum. Check. 

Canteen containing one quart of 
Kool-Aid. Check. 

Book: "One Thousand Ways to Say I 
Want My Mommie." Check. 

Teddy Bear. Check. 
TRS-80 and one copy of Super Nova. 

Check. 
Hotline to the Deity in charge of 

space men at war. Check. 
Prepare to blast off. Check... No... 

Wait a minute... 
Momm ieeeeeeee. 
SUPERNOVA, from Big Five 

Software is a fine, fun, program. Its 
graphics work is smartly done, 
competent and realistically true to its 
"drop in a quarter" arcade cousin. The 
opening display is a dazzling 
starburst that stretches TRS-80 
graphics to its limits. The game body 
display is multi-movemental, the little 
meteors scurry hither and yon, 
dutifully fragmenting when touched 
by the high intensity laser fire laid 
down by your ship. 
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There are aliens for the more 
energetic targetiers. One of them 
shoots back with the most realistic 
lightning bolts I've ever seen. Wait a 
minute. He's shooting at me? Captain 
80 calling New Chicago. Get me out of 
here!! 

11The shark burps as he 
munches the rest of the 

boat" 

That's better. Here's Captain 80 
enjoying the tranquil sea breezes of 
Salachi Bay. I'm aboard a medium size 
fishing boat searching for a Great 
White Shark. THE TERROR OF 
SALA CHI BAY from Lakefront 
Software or SHARK ATTACK as it is 
billed by Adventure International and 
Soft Sector Marketing (its two 
principal distributors), is a primative 
dot to dot search program not unlike 
the old Hunt The Hurkle. But there the 
similarities end. The movements are 
INKEYed arrows for ease of operation 
and the interaction messages are 
entertaining. But don't try passing this 
one on to your fifteen year old. It is 
designed specifically for the little 
ones. 

TM 

Bob Liddil 

We are leisurely floating on Salachi 
Bay. There is a munching sound 
corning from the back of the boat. OH 
NO! IT'S THE SHARK! I dive overboard. 
While the shark is dining on our 
$40,000 fishing boat, I swim ashore. 
There is a cave up ahead and a house 
beyond it. From behind, I hear the 
shark burp as he snacks on the last of 
the boat and glances my way. DARN! 
Just when I thought it was safe to go 
back to my computer.... 

Now where am I? The note inside my 
mailbox says: "Welcome to Zork." 
ZORK? Oh yes, the Underground 
Empire, Personal Software's smash 
new disk Adventure. Good, maybe I 
can get some gold or something. 

I went into the house through the 
front. It was dark and my computer 
warned me of the presence of Grues. 
Grues have sharp teeth and consider 
adventurers to be a delicacy, says my 
Zorkian encyclopedia. Quickly I typed 
PRAY FOR EARLY SUNRISE, followed 
by GO WEST AS FAST AS YOU CAN 
BOGGIE. Since Zork accepts multi·· 
image commands, it executed my 
orders gracefully. Safe. Now for a little 
exploration. 

ZORK has undertaken the task of 
providing the best of traditional 
adventuring combined with the kind of 
imaginative descriptions and lavish 
vocabulary normally reserved for big 
memory systems. It succeeds greatly. 



Down in the caverns of The 
Underground Empire, and armed with 
an elven sword of no small magical 
ability, I discovered a dam, holding 
back a large lake. Being the curious 
knave that I am, I entered a control 
room full of colored buttons. I love 
button pushing. I have died from 
button pushing so many times that I 
am enshrined in the Button Presser's 
Hall of Fame. Naturally, I began 
pressing buttons, pulling levers... 

I drown in a swift rush of water and 
am reincarnated into the upper 
Zorkian forest. Everything has been 
stolen from me. But I shall press on. 

There is a helmet on my head, a 
control stick in my hand, and more 
dials and buttons in front of me than I 
have ever seen before. I wonder 
what's happening. 

"F-15 niner four five," says a voice 
in my ear, "you are clear for launch in 
seven seconds - good luck." 

I know where I am. I am in Instant 
Software's JET FIGHTER PILOT, part 
of their new Flying Circus game disk 
package. I am in big trouble. Of all the 
air flight simulations available, this 
one is the toughest even for a grizzled 

veteran of computer combat. 

The launch sequence consists of 
trimming movable flaps, setting 
brakes, spinning turbines, ignition, 
fuel, throttle, afterburner, stick pitch, 
read thrust, LAUNCH! 

Once airborne you have full F-1 5 
armament capabilities with which to 
attack the enemy, radar, launch 
computer and ... hold on, I smell smoke. 

The AIR TRAFFIC CONTROLLER 
from Creative Computing's 
Sensational Software tenses as he 
hears my terse mayday. 

"Control, this is F-15 Niner Four 
Five, reporting fire and engine failure, 
altitude, three five zero, speed seven 
hundred, heading two four niner. I'm 
over the city, I'll stay with the plane 
until we're over the open water." 

"Roger Niner Four Five, we have 
you on radar, don't stay with her too 
long. Good luck." 

I set the controls for level flight. The 
plane is beginning to fall apart. Ah, 
there's the ocean. Cut throttle, set 
flaps, drop speed brake, lower wheels, 
pray, push ejection button. Hmmmm, 
that's how I got into this in the first 
place. 

The plane arcs downward into the 
ocean and I swing peacefully from 
The Software Exchange PARACHUTE 
program sinking softly toward a new 
piece of software, I can't make out the 
title. Wait a minute! My luck must be 
changing. I'm falling into INTERLUDE! 
Now where is that checklist? 

The preceding exercise in fancy 
represents just a few of the hundreds, 
nay, thousands of programs that are 
available to enrich your TRS-80. They 
are possible because you, the 
software consumer, are rejecting the 
philosophy of swapping pi rated 
copies. There is a trader in 
Massachusetts, who includes on his 
"have" list, the complete library of 
Greg Hassett Adventures. When the 
pirates stoop so low as to steal 
education fund money from a fourteen 
year old, then it is time we all put a 
stop to them once and for all by saying 
NO to their advertisements, and 
initializing a campaign of letter writing 
whenever we get their addresses to let 
them know how we feel about them. 
Anyone wishing to reply to this radical 
opinion, which is mine, may write to 
Captain 80, Box 66, Peterborough, NH

• 

These Penny-Pinching Programs Help �
You Beat High Energy Costs! �

Designed for Home and Commercial Use 
Here's your chance to put the wraps on ENERGY CONSUMPTION lets you 
staggering energy costs. ENERGY monitor and manage fuel use for 
AUDIT helps you inspect any maximum cost efficiency. This 
home, analyze your findings combination will mean more 
and make fuel-conservation dollars in your pocket in 
investments that result in these uncertain times. 
big savings. 

1. Energy Audit 2. Energy Consumption 
Whether you're a home owner or involved in an energy-asso­ Take the guesswork out of energy consumption and conserva­
ciated business, this is a "must" program in accurately deter­
mining heat loss. This program creates a computerized model of 
any dwelling. It will describe what's needed, where it's needed 
and the estimated costs to make a building an energy miser. Re­
quirements: TRS-80, Level II, 16K; Expansion unit with at least 
16K for disk-based version; 1 mini-disk drive; a compatible 
DOS and an optional printer. Order No. 0052 RD, disk, $75.00 
or 0089R, cassette, $49.95. 

tion. This program keeps utility bills for a 5-year period. 
Records precise amounts used and costs for natural gas, water 
and electricity. Keep track of energy costs, examine seasonal 
fluctuations and evaluate conservation efforts you've under­
taken. The soaring cost of fuel requires careful energy manage­
ment. This program can make you a tight-fisted professional! 
Order No. 0132R $9.95. 

InstantSoftware• �
PETERBOROUGH, N.H. 03458 

THEY'RE EASY TO ORDER ... 
• See Your Instant Software Dealer, or 
• Call Toll-Free 1-800-258-54 73. 
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OMNI-KEY: The Utility for Mere Humans �
Mere humans. Sounds insulting, doesn't 

it? But the fact is, our computers tower over 
us in one principal virtue. Patience. They 
can await input for days on end without 
becoming bored. They can digest DATA 
statement after endless DAT A statement and 
not once complain of the tedium. They endure 
our most serious blunders with aplomb. And 
we humans? We curse the monotony of pro-­
gram entry, mutter at our clumsiness with 
EDIT, and rail at Tandy for their %#&! %! 
inadequate keyboard. Aargh! Computers are 
supposed to relieve this tiresome aggrava­
tion, not intensify it! Why doesn't somebody 
do something? 

We have. We wrote OMNI-KEY. And if 
you had OMNI-KEY, your programming would 
not only be less tiresome, but more produc­
tive. How? Well, when was the last time these 
little annoyances got under your skin? 

KKey BBounce. OMNI-KEY eliminates it. 

Repetitive Keying of the Same Character. 
OMNI-KEY has autorepeat. Hold any key 
down, and it repeats about eight per second. 

Typing Out Common Keywords. OMNI-KEY 
lets you assign BASIC keywords to the 
SHIFT-letter keys. Type SHIFT-P, for exam­
ple, and you get PEEK(, or whatever you've 
made that key represent. 

Repetitive Keying of Similar Phrases. Have 
you typed "DATA x, y, z ENTER" one too 
many times? OMN 1-KEY's macro key types the 
repetitive stuff with a single keystroke. You 
just fill in the blanks. In fact, it's possible to 
enter hundreds of DAT A statements in a row 
without typing line numbers, "DATA", or the 
commas! OMNl·-KEY's unique macro pause and 
macro repeat make it possible. And you pro­
gram the macro key any time and any way (up 
to 80 characters) you see fit. 

The "What's on the right of the cursor ?11 ED IT 
Mode. Come on. You don't need to put up with 
this half-blindness when editing a program. 
If the statement is listed on the screen (even 
a multi-liner), OMNI-KEY lets you edit it in 
place and in full view with its movable cursor. 
And you don't need any fancy commands to do 

it, either. To insert characters, just type 
them -- the lines will shift to accomodate 
them. Deletions are even easier -- just hit the 
CLEAR key. Need to move a statement? Just 
edit the line number! It's that easy. 

Separate Drivers for Lower-case, Printers, 
Video Display, etc., etc. OMNI-KEY has its 
own lower-case driver and shifting built in. 
But the real beauty of the beast is what you 
can add to it. If you can use the Editor/As­
sembler, you can write your own OMNI-KEY 
modules. OMNl--KEY has a configuration mode 
which reads your specially-assembled SYS·­
TEM tapes and merges them with the 
OMNI-KEY functions into one single load mod­
ule. OMN 1-K EV, in its standard and custom­
ized forms is equally at home with Level II or 
Disk BASIC, and you don't even have to set 
MEMORY SIZE to use it! Just enter BASIC, 
LOAD or CLOAD OMNI-KEY and RUN. It 
activates itself, reserves its own memory, and 
waits in the background until needed. Pretty 
simple. 

Simplicity. That's the power of 
OMNI-KEY. It's simple, it's easy to live with, 
and it lets you, the programmer, do what you 
do best. Program. Without the tedium, with­
out the aggravation, and, best of all, without 
spending a lot of bucks. At only $23, 
OMNI-KEY has got to be the best deal going! 
And if you're a mere human, that's something 
to think about. 

OMNI-KEY cassette for TRS-80 Model I, 
Level II and Disk BASIC, instructions, 
postpaid to any U. S., Canadian, or Mex­
ican address. 0 thers are F. 0. B. Port $23 
Towensend. VISA and Mastercharge are 
welcome. Dealer inquiries are invited. 

DISCOVERY 
y 

SOFTWARE co. 
P.O. Box 464 Port Townsend, WA 98368 



PROGRAMMING TECHNIQUE---------------------­
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Sarne time ago I wanted to sort a list of names and save the 
alphabetized list on a tape cassette. Sorting with a Basic program 
was slow. And, recording and reading back the sorted list with 
PRINT#-1 and INPUT#-1 statements was slower yet. 

To solve this problem, I wrote three machine language routines 
and then imbedded them in Basic strings so they could be used as 
part of any program. The three routines are: 

STRING SORT ROUTINE - re-orders the elements of a string 
array into ascending alphanumeric order. 

TAPE WRITE ROUTINE writes out an entire string as a single 
record. 

TAPE READ ROUTINE - reads back records written by the tape 
write routine. 

All three routines are designed to process a single dimension 
string array. Except for the amount of storage space available, 
there is no limit to the size of this array. The two demonstration 
programs accompanying this article give the machine codes for 
the routines and show how to use them. The routines are written 
for the Model I TRS-80 with Level II Basic. 

String Sort Routine 

The string sort routine utilized the commonly known "bubble 
sort" technique. Sorting of the array is accomplished by 
exchanging the "pointers" that point to the individual string 
elements. If the array contains one or more null (empty) strings, 
they will be placed at the end of the list. The routine will sort 200 
random length (1 to 25 characters), random data strings in 
approximately 15 seconds, or 400 strings in about 72 seconds. 

Tape Write Routine 

The tape write routine writes out an entire string c:irray in one 
operation. Prior to writing any data it computes the total number 
of bytes (characters) in all of the string elements. It then writes 
out this number followed by the byte count for each string. When 
this is done, it writes out a special "check byte" followed by all of 
the strings followed by another special "check byte". The check 
bytes are used when reading the data back in. The routine will 
write out two hundred, 30 characters strings, in approximately 
100 seconds, or about nine times faster than PRINT#-1 would. 

Tape Read Routine 

The tape read routine is designed to prevent the user from 
clobbering his/her program. It does this by making two checks 
before reading the data. It checks to make sure there is enough 
storage space (by using a CLEAR n statement), and it checks to 
see if the size of the array (into which the data is being read) is the 
same as when it was written out. In addition, unlike the other two 
routines, the tape read routine returns a value to the Basic 
program when it is finished executing. This value is referred to as 
the Return Code, and has the following meaning: 

Return Code 0 Indicates everything went OK, no errors 
occured. 
Return Code 1 - Indicates that either the dimension of the array 
when the data was written out is not the same as the array into 
which it is being read, or it means that incorrect or garbage data 
was read from the tape. 
Return Code 2 - Indicates insufficient string storage space. 

If a return code of 1 occurs, the array into which the data is 
being read may contain all, some or none of the expected data. If 
the return code is 2, the entire array will be empty (contain null 
strings). 

(Note to machine language programmers: Before reading the 
tape, the tape read routine executes the Level II ROM 
instructions which compress the string storage area. This makes 
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the maximum number of consecutive memory locations 
available which in turn, allows all of the strings to be read as if 
they were a single block of data.) 

lmbedding a Machine Language Routine in a Basic String 

The basic procedure for imbedding a machine language 
routine in a Basic string is as follows: 

1. Provide a "dummy" string, large enough to hold the machine 
language routine. Example: 

ZS$="123456789123456789 etc" 

2. Include the decimal values of the machine codes that 
comprise the routine in one or more DATA statements. The 
machine codes must not include 0 or 34. 

DATA 227, 10,43,70,etc 

3. Write a routine to read the machine codes and store them in 
the dummy string: 

10000 L=VARPTR(ZS$) 
10010 J=PEEK(L+1) + 256 * PEEK(L+2) 
10020 FORl=JTOJ+122 
10030 READ K:POKEl,K 
10040 NEXT I 

Once the machine codes have been stored in the dummy string, 
the DATA statements and the statements to read and store the 
machine codes may be deleted from the program. 

Executing a Machine Language Routine 

To execute a machine language routine, first tell Basic where it 
is with statements like this: 

K=VARPTR(ZS$) 
POKE 16526,PEEK(K+1 :POKE 16527,PEEK(K+2) �
Where ZS$ is the string that contains the machine codes for the �
routine. Then execute: �

X=VARPTR(A$(0)) �
V=USR(X) �

Where X is the value needed by the routine and Y is the value �
which it returns (if it returns one). In our example, which is based �
on the string sort routine, X represents the memory address of �
the first string in array A$. Y represents a dummy variable since �
the sort routine dosen't return any value. �

Sort Demonstration Program 

This program reads the machine codes that comprise the string 
sort routine and stores them in the dummy string ZS$. Next, it 
generates string B$ which contains 255 random data characters. 
It then uses this string to fill array A$ with 201 random length, 
random data strings. These strings are displayed as the array is 
being filled. The strings in array A$ are then sorted by executing 
the string sort routine. The sorted strings are then displayed to 
show that they have indeed been sorted correctly. A message is 
then displayed asking the user to delete the data statements and 
the statements used to read and store the machine codes, and 
then to re-execute the program. 

Tape Write/Read Demo Program 
This program reads the machine codes for the tape write and 

read routines and stores them in two dummy strings ZW$ and 
ZR$. Next, it fills array A$ with 51 random length strings and then 
records this array on tape by executing the tape write function. It 
then executes the tape read function which reads the data back 
into array B$. If an error is detected while reading the tape, it 
instructs the user to rewind the tape and try again. If no errors are 
detected, it verifies that the data read back is the same as when it 
was written out by comparing the contents of the two arrays A$ 
and B$. e 
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