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EDITORIAL 

Operating Systems 
Coming from an interactive large­
machine background (many years using 
a DEC-10 with a powerful FORTRAN 
and System 1022, a superb data base 
management system, for moderately large 
volume financial applications), I was fair­
ly quick to move up from the essentially 
awkward and cumbersome drawbacks of 
TRSDOS 2.0 to the relatively clean, 
uncluttered, user-friendly (in the classic 
sense) , faster, and forgiving world of 
CP/ M 2.2 (we use Pickles & Trout) for 
all of our own work _ Virtually all others 
of similar background that I have talked 
with have done the same. 

One of the reasons we like CP/ M is its 
similarity to the more sophisticated 
systems we are accustomed to, just as 
many computer neophytes tend to prefer 
their first operating system to anything 
else, regardless of relative features. 
However, the overwhelming appeal of 
CP I M, UNIX, p-code, OASIS, and 
possibly others is that they are designed 
to run on many different microcom­
puters, some of which were intended to 
be repugnant to "foreign" operating 
systems. For example, we were able to 
run the Model II version (unmodified) of 
Pickles & Trout CP/ M on the Model 16 
as soon as it arrived without any hitches! 
And now, we run the Model 16 double­
sided-disk version of CP/ M in both the 
II and 16 without any modifications. In 
the long run (meaning a year or two), 
general acceptance of "mainstream" 
operating systems will be so great that no 
parochial systems will be able to survive 
into subsequent generations of com­
puters. This will mean that software 
developed under such limited systems will 
then be usable on only technologically 
obsolete hardware (though, of course, 
such hardware may be physically useful 
for many years to come). 

So, whether anyone likes it or not, we'll 
all be converting to one or another of a 
few "standard" operating systems before 
very long. And such a conversion should 
be complete before making any significant 
investment of time and money in software 
development, or the investment may be 
prematurely lost. 

There are many rumors floating around 
to the general effect that Radio Shack will 
be moving into "mainstream" operating 

systems (such as CP/M) for its serious 
computers (the IL 16, and the new 12, 
which is scheduled to be announced by 
the time you read this). What seem to be 
very reliable rumors have a primitive 
multi-user system (probably another 
Ryan-McFarland product) being offered 
free by Tandy to Model16 owners by late 
January, and a full UNIX-like system 
(Microsoft's XENIX, after all!) on 
February 15 at a cost of $750, including 
a C compiler and a mail system. Rumor 
has it that this full-scale XENIX will re­
quire 256K memory and a hard disk. 
Other expected 16-related multi-tasking 
product announcements are a compatible 
interpretive BASIC at $300, to be follow­
ed with a COBOL compiler at $699, 
Multi-plan at $350, FORTRAN, and 
PASCAL. Seven business packages are 
expected to be out in 16 versions by the 
end of February. Whether these rumors 
are true or not, I'm convinced that Tan­
dy rea~ly will begin ~o support standard 
operatmg systems, smce they must want 
to retain a significant share of the business 
market. Large companies are certain to be 
major users of serious business micros, 
and it is almost inconceivable that a large 
company would put hundreds of com­
puters on local networks and run them 
under TRSDOS. The options are far too 
limited. 

This issue contains a three-way com­
parison between CP/ M systems (Pickles 
& Trout, Aton, and Lifeboat). 
TRSDOSers will readily see that all is not 
perfect .in CP/ M heaven, but should 
recognize that there are, in the final 
analysis, just three paramount considera­
tions: (!)standardize, (2)standardize, 
(3)standardize . All other considerations 
are relatively unimportant. 

New publications 
We are planning two new publications. 
The first is a newsletter which we intend 
to introduce in February or March. It will 
provide up-to-date information for cor­
porate chief executives on the state of 
microcomputing hardware and software 
development, and will also provide 
reasoned speculation on its short-term (six 
months) and long-term (two years) 
prospects. We are negotiating for the 
services of one of the country's most ex­
perienced and successful magazine editors 
to assist us with this publication. Provi­
sionally titled Microcomputing Early 
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Warning Letter, it will be published semi­
monthly at an annual subscription rate of 
$250. 

The second is a monthly magazine, 
MainStream Microcomputing, which will 
debut in the spring. It will provide infor­
mation to help microcomputer users get 
into the "mainstream" of common 
operating systems, languages, and 
peripherals, and to help them remain in 
the best position to take advantage the 
new hardware and software 
developments with a minimum of inter­
generation conversion cost. Many of us 
believe that a new "generation" of 
microcomputers will be introduced every 
year for several years (perhaps 
culminating in 64-bit computer chips, 
multi-billion byte solid-state non-volatile 
memory, and flat screen, all in a com­
puter the size of an 8-1/2"xll" ring binder 
when folded shut). Subscriptions to 
MainStream will be $36 per year. 

Subscribers to two/ sixteen may subscribe 
to these new publications at the special 
discount rates of $170 and $24, respective­
ly, until March 1, 1983. 

Other new business 
Good furniture for microcomputers and 
terminals has always been hard to find. 
Most of the desks or terminal stations 
have sharp corners. Much of the furniture 
is not very sturdy. Ordinary desks are un­
comfortably high. 

We've recently discovered a line of fur­
niture that meets our specifications, and 
we've standardized on it. It's the Data­
Mate line by Maine Manufacturing Com­
pany. We like it so much that we've 
decided to sell it both here in Lancaster 
and to any subscriber who needs really 
good computer furniture at a reasonable 
price . You don't have to wait weeks for 
this furniture, as it will be shipped from 
the factory (in New Hampshire) within 
four days of order. We can't afford to 
carry large receivables, so we are giving 
a 15% discount for cash with order. See 
our ad in this issue for more details. We'll 
be happy to send you a catalog with more 
information. 

Games for the Model II and 16 have 
always been hard to find, and many users 
would like something to relax with at the 
end of the day or to show to their non­
computer oriented friends . We've been 
selling ST ARSHIP I for over a year, and 
its owners report great satisfaction with 
it. It's got some graphics, but its mostly 
strategy, albeit against a clock . Many 
users have expressed regret that there 
were no arcade-type games for the II or 
16. I'm pleased to announce that this pro­
blem is now overcome. 
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We are selling a set of five arcade-type 
games for the II and 16. They are written 
in RS interpretive BASIC without any 
fancy poking, yet they are faster than 
anything else like it that I have seen. 
These are products of a new venture, 
"Maryland Model II Games," and the set 
sells for $29.95. This is MM II Games first 
venture into game sales, but I understand 
that if these achieve acceptance there are 
more waiting in the wings. From my 
viewpoint, these games range in difficul­
ty from fairly difficult to nearly impossi­
ble. However, I've seen a high-school stu­
dent appear to master them all. Send us 
$29.95 (or we'll take your phone order on 
VISA or MasterCard) , and we'll send you 
a disk and documentat ion postpaid. 

New products received 
Two new accessory products for II and 
16 micros have been received recently. 
The first is an orange video tube produc­
ed by Langley-St. Clair . It can be install­
ed with basic tools and comes with com­
plete and clear installation instructions . 
It takes about an hour to install, and 
perhaps one to three hours more to ad­
just (allowing time for high voltage bleed­
off). 

The main virtue of this tube is that it is 
flicker-free , but many people also prefer 
the esthetics of the orange tube. I per­
sonally prefer the orange tube to the white 
tube that came with the II, but I much 
prefer the resolution of the 16, flicker and 
all, to the II with the orange tube . 

We've heard from one subscriber who in­
stalled a Langley-St. Clair tube in a 16 and 
likes the flicker-free result much better . 
He says that the resolution is also just as 
good as ever. 

The decision to buy such a tube will be 
based on very personal preferences rather 
than any sweeping logic that applies to 
everyone. The orange phosphor tube 
costs $89.95 (a green version is available 
at $79.95, and anti-glare versions of each 
are available for $10 more). If the flicker 
gives you eye fatigue in long sessions at 
your micro, one of these tubes is probably 
worth the price. Some will find the orange 
or green colors more soothing or just 
more esthetically pleasing. 

To order or get more information contact 
Langley-St. Clair Instrumentation 
Systems, Inc., 132 West 24th Street, New 
York, N. Y. 10011, (800) 221-7070. 

Boot Error Eliminator 
The second new product is a Systems 
Enhancement Engineering Boot Error 
Eliminator (SeeBee). This is strictly for 
Model lis which require terminator plugs 
when an expansion bay is not plugged in 
(generally, those purchased before about 
April, 1982). 

The problem with these earlier lis is that '\ 
if you boot the system with the expansion 
drive(s) turned off, the disk in drive 0 (or 
A if CP/ M) is usually severely damaged. 
With the SeeBee unit installed, the expan-
sion unit may be left off during all single­
drive operations. It can be turned on or 
off anytime without damage to the drive 
0 disk. (Of course. you shouldn't turn any 
drive off or on while it has a disk in it, 
even though the probability of damage to 
the disk is slight.) The prototype model 
we have works perfectly . 
The SeeBee is a tiny unit that plugs into 
the disk expansion port of the II. The ex­
pansion unit ribbon cable is plugged into 
the SeeBee. 
I think this is a much better solution to 
the problem than the $69 .95 Radio Shack 
Automatic Control Power Strip (26-1429) 
listed on page 42 of Microcomputer 
Catalog No. RSC-8. Using this power 
strip, it is still easi ly possible to boot with 
the expansion bay off and damage your 
drive 0 disk. Another alternative (but ex­
pensive) solution is to have Radio Shack 
modify your II so that it meets the newer 
specs . There is apparently no standard 
price for this mod, as I've heard estimates 
of from $120 to $300 from various Com-
puter Centers. ~\ 
In my opinion, all users of older Model 
lis, especially those who must use clerical 
personnel to boot the machine, should get 
a SeeBee as cheap insurance against the 
dreaded boot error. 
The SeeBee costs $59.95 plus $3.00 ship­
ping from See, Inc ., P.O. Box 40215, In­
dianapolis, IN 40215, (317) 844-8817. 
If you order one of these products, please 
let the seller know where you heard about 
it. 
New Service For 9-Track Tape 
We've just learned of a firm which will 
convert from tape to diskette or vice­
versa. They can handle 9-track 1600 BPI 
EBCDIC or ASCII tapes with block sizes 
of 80 to 2048 characters. Diskettes may 
be for Model II or Model ITT and may be 
in either CP/M or TRSDOS format. Tape 
to tape processing may be done to allow 
transfer of larger block sizes, and fast 
turnaround is available. For more infor­
mation, contact Warren Glimpse & Com­
pany, 105A Orinoco Street , Alexandria, 
VA 22314, (703) 836-6800. 
NewsNet 
We're not on the wire yet, because we 
haven't had the time to produce abstracts 
of our issues. However, we expect to have ~ 
the current and prior issue on the wire by 
January 31. All subscribers should have 
received a 4 page insert with this issue ex­
plaining how tq. get validated for this ser­
vice. Many subscribers will find other 
publication~ on NewsNet which can help 
them in their business . 



REVIEW OF CP/M VARIANTS 
LIFEBOAT, PICKLES & TROUT, AND ATON 

Robert P. VanNatta 
222 South First Street 

St. Helens, Oregon 97051 

By now, surely everyone knows that 
CP / M is the operating system for 280 
based microcomputers. Yes , even Tandy 
knows this . 

It is no accident that the TRS-80 II/16 line 
of computers is among the best perform­
ing CP/ M computers on the market. 
When the Model II became ava ilable in 
1980 at $3899, it had the best price­
performance ratio on the market. Times 
have changed a bit in the last three years , 
and now, of course, it looks a bit over­
priced even at its recently advertised price 
of $2999. The point of this article, 
however, is not to berate Tandy for fail ­
ing to cut their prices fast enough to keep 
up with the competition but rather to 
discuss an outs tanding feature of the 
Model II /16 that Tandy refuse~ to discuss 
publicly, i.e. the ability of the Il /16 to run 
CP / M. 

CP/ M Is An Operating System 
Rumor has it that about half of the Model 
lis produced are "inflicted with" CP ! M. 
Contrary to other rumors (no doubt 
originating in some Texas cowtown), 
CP ! M is not a disease that is spread by 
the California fruitfly. Back in the dark 
ages, before CP / M became a word in the 
English language (and a trademark of 
Digital Research), the letters were 
understood to stand for "Control Pro­
gram / Module ." Actually, CP/ M is an 
operating system dating back to the days 
when Tandy was selling horse blankets 
and CB radios (circa 1974) . 

The concept of exactly what an operating 
system is is not the easiest thing to grasp, 
particularly if you are not a programmer. 
Stated crudely, the operating system is 

the program that gets you from the point 
where the computer says " Insert 

Diskette", to the point where you are 
ready to load an applications program. 
(This point is identified by A> under 
CP/ M and the words TRSDOS READY 
on Tandy operating systems.) Stated 
technically, an operating system is the in­
terface between the hardware and the ap­
plications program. Stated figuratively , 
an operating system is to a computer as 
a steering wheel and gas pedal are to an 
automobile. 

The beauty of CP / M is not so much in 
its brilliant organization but rather in its 
standardization . After all , the first con­
cern wilh a plug is tha t it fit the socket. 
Questions of whether it is brilliant or not 
are of strictly secondary concern. A 
misunders tood concept surrounding 
CP/ M is that it is not as standard as 
everyone assumes . Much has been writ­
ten about the "standard face" of CP/ M . 
This is the face that lets you load and run 
a variety of programs that may have been 
written on one brand of computer to run 
on quite a different computer. 

Obviously, all computers that run CP/ M 
are not the same, and if they are made to 
look the same, someone has to do some 
fancy footwork. This fancy footwork is 
called the BIOS . The BIOS is the Basic In­
put/Output System, which is, by defini­
tion, hardware-dependent. "Hardware­
dependent" is a fifty cent word that simp­
ly means the BIOS must be custom writ­
ten for every brand of computer. 
Machine-specific code to support the disk 
drives and printer ports are examples of 
items in the BIOS. 

CP/ M Must Be Customized To Each 
Computer 
The next myth associated with CP ! M that 
needs some attention concerns the actual 
product sold by Digital Research It is 
pretty well understood that Digital 
Research is the source of CP/ M. What is 
not understood is that Digital Research 
only markets the kernel of CP / Mi it does 
not ordinarily furnish the BIOS. The 
responsibility for writing the code to hook 
up CP / M to a particular computer is the 
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responsibility of some third party. In 
most cases, the hardware manufacturer 
will either write the BIOS, or else he will 
contract with a software house to write 
the BIOS for his computer. The result is 
then marketed with the computer as its 
operating system. This arrangement nor­
mally works quite well as the hardware 
manufacturer has control over the BIOS 
and can assure that the hardware features 
are implemented in a reasonable fashion 
and can, if necessary, make appropriate 
hardware adjustments. 

In this sense, the situation with the Model 
II / 16 is quite unusual. Since Tandy 
refuses to publicly acknowledge the ex­
istence of CP/ M, they have obviously not 
undertaken the responsibility for writing 
a BIOS to implement it. 

BIOS Gives Computers Their Personality 
Tandy's cop-out has resulted in several in­
dependent software houses writing BIOS 
for the Il / 16 computers . Since this work 
has necessarily been done without the 
help or even cooperation of Tandy, the 
BIOS writers have had to guess at the 
features that ought to be implemented, 
and have likewise had to guess at the best 
way to get from here to there. The dif­
ferences in the implementations have 
necessarily influenced the ultimate per­
sonality of the computer, with the result 
that the II / 16 tends to be a schizophrenic 
computer. A Model Il /16 running under 
Lifeboat CP/ M is quite a different com­
puter from one running under Pickles and 
Trout CP/M . It is different still if it is run­
ning under ATON CP/ M . 

The Versions 
The goal of this article is to discuss these 
personality variations . Pickles and Trout 
CP/ M and Lifeboat CP/ M have both 
been around since early 1980. ATON 
CP/ M gained attention in 1982. I first ac­
quired Lifeboat CP/ M in about March of 
1980 and have used four or five different 
versions intensively since that time. I have 
had Pickles and Trout CP/ M on hand for 
about six months, and a review copy of 
A TON CP/ M was relied upon to com­
pile the information presented here. The 
versions reviewed are Lifeboat 2.25d, 
Pickles and Trout version 2.2eD, and 
ATON 2.23HE. 

I own several Model Us and a Model16. 
This article is being written on the Model 
16, expanded with a homebrew expansion 
chassis originally assembled for a Model II 
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consisting of three Shugart 801 single sid­
ed drives (the kind used in the Model II 
terminal) . I modified the expansion 
chassis to work with the Model16 by the 
simple expedient of pulling the data cable 
off the back of drive B (in the expansion 
box), leaving drives A and B in the Model 
16, and C and Din the expansion chassis 
to function. 

Lifeboat Is Vanilla? 
Obviously, I'm most familiar with 
Lifeboat CP / M, and if I seem biased in 
its favor , at least you know why. Over 
the years I have worked (or contended) 
with five versions of Lifeboat CP/ M. 
(There were others also. ) Some have been 
more forgettable than others. Version 
2.25d and version 2.24 and earlier will 
work on the Model 16 as well as the 
Model II. Versions 2.2Sa, b, and c won't 
work on the 16 and on some Model Us . 
(Tandy changed brands of disk drives 
without telling anyone. ) Of all the 
variants of CP/ M for the Il / 16, Lifeboat 
CP/ M would have to be labeled "plain 
vanilla ." Its documentation consists of a 
scant 24 pages, together with the in­
famous seven Digital Research booklets. 
A pleasant CONFIG utility is provided to 
set the I!Obyte and to configure the 
printer ports for protocol. 

What's An 1/ 0byte? 
For those of you not familiar with CP/ M, 
I probably should take time to explain the 
I/O byte . CP / M is structured in such a 
way that there are four logical input / out­
put connections called logical devices. 
They are : (1 ) CON for console, (2) RDR 
for paper tape reader, (3) PUN for paper 
tape punch, and (4) LST for list device . 
(The names of these devices give a hint 
as to the age of CP/ M.) Each logical 
device may in turn be connected to one 
of several physical devices. Normally the 
CON(console) is set to the keyboard, and 
the CRT and the LST(list) are set to the 
printer. The l/Obyte is a single byte 
stored within CP ! M that is accessible 
(primarily to machine language program­
mers, but also by use of a POKE from 
BASIC) to control the assignment of the 
logical devices to the physical devices . 
CP/ M easily supports both serial ports 
and the parallel port on the ll/16 by simp­
ly redirecting the LST output to the ap­
propriate physical device. (The CP/ M 
M a nu a l documents the use of 
STAT. COM to accomplish this redirec­
tion, however all three versions of CP/ M 
reviewed provide a thoughtful menu 

driven utility to simplify the task.) 

For example: If you so desire, you can 
easily redirect the printer output right 
back to the screen by setting the list 
device equal to the CRT. In a similar 
vein, you can actually disconnect the 
keyboard and screen from CP / M by 
redirecting the console logical device to 
a serial port. (Don't ask me how to issue 
the command to reconnect. ) The point is 
that this feature permits you to switch off 
the usual terminal and connect a remote 
terminal as the input device. (I haven't 
done it , so all I can say is that this is con­
ceptually true; actual mileage may vary.) 

All three CP/ M versions support a wide 
range of baud rates on the serial ports 
and support both software and hardware 
handshaking conventions . A TON and 
Pickles & Trout permit word size and 
parity configuration, as well. Lifeboat 
does not. 

All three versions furnish a convenient 
menu-driven configuration program to 
set up the the printer ports and various 
other features. Once set up, these features 
are a permanent part of CP/ M and will 
remain as set until you rerun the setup 
program . All versions also allow tem­
porary alterations in the configuration. 

Drive Support 
Lifeboat has the weakest disk drive sup­
port of the three; it is the only one that 
does not support double-sided floppy 
disk operations. What this means to you 
as a Model 16 + Lifeboat CP/ M user is 
that either single or double-sided disket­
tes in the double-sided drives can be us­
ed, but all you will get is data on one side 
of the diskette and a drive capacity of 
596k. 

Among these versions of CP/ M, three 
data densities and four data formats are 
available. All support the standard 128 
byte per record, 26 records per track den­
sity . This is the time-honored 8-inch 
single density. 

For those new to this business, I should 
observe that almost every CP/ M com­
puter with 8-inch drives ever buill will 
read and write to this single density (241k 
per disk) format , and this format pro- ~ 
vides the standard medium for exchange 
of data among computers. For example, 
much of the mailorder computer pro­
gram business is done in this format. By 
contrast, there is no such thing as a 
universal 5-inch format. 



The Radio Shack double density format 
(generated with 256 byte records, 26 per 
track) is supported by both Lifeboat and 
ATON but not, however, by P & T. This 
format yields approximately 485k per 
single-sided drive, meaning that the FOR­
MAT and COPY utilities of either 
Lifeboat or ATON CP / M may be used 
to duplicate a TRSDOS II diskette. This 
does NOT mean that CP/ M can read the 
TRSDOS Diskette. It can't - without a 
special utility - because the directories 
are not compatible. It does mean that 
both A TON and Lifeboat provide a bit­
copy program that will simply clone a 
disk without knowing its contents. In­
cidentally, the CP / M copy procedure is 
MUCH faster than . the TRSDOS pro­
cedure . (This should not be confused with 
the P & T and ATON utilities which per­
mit transfer of a TRSDOS ASCII data file 
from a TRSDQS disk to a CP / M disk.) 

The density you will actually use is a den­
sity that yields about 600k per single sid­
ed drive. Lifeboat calls it "extended" den­
sity and obtains this capacity using the 
IBM double density format of 1024 byte 
records placed eight to the track. ATON 
does likewise but calls it double density. 
By contrast , P & T obtains the capacity 
with sixteen 512 byte records per track 
and calls it double density. 

As you might guess, P & T and Lifeboat 
CP ! M cannot read each other's disks, ex­
cept in the single-density interchange 
format. 

This is one place where A TON is ahead 
of the pack. A TON works on the Lifeboat 
format of 1024 bytes per sector, but it will 
read and write to single-sided P & T 512 
byte disks. This means that if you boot 
on A TON CP/ M, you can mix and 
match P & T and Lifeboat diskettes in 
your other drives and move files between 
them without difficulty. Two points 
should be made, however. First, the use 
of P & T formatted disks under A TON 
causes a considerable loss of performance 
and ought not to be done , except for the 
purpose of transferring files. Second, 
A TON cannot handle a two-sided P & T 
disk. 

All CP/ M variants will identify the 
various types of disks supported, and the 
drives will configure themselves to the ap­
propriate format without user interven­
tion (except for a warm boot). 

Error Trapping 
Lifeboat CP/ M follows the CP/ M con­
ventions with respect to system in 
disgusting detail. For the most part, 
operating system errors are not trapped, 
and often, error messages are not return­
ed. For example: If you attempt to select 
a drive that is not ready for some reason 
such as (a) it doesn't exist, or (b) the door 
is open, Lifeboat CP/ M will hang without 
comment and wait patiently for you to 
figure out what the . problem is by 
yourself . Pickles & Trout CP/ M will print 
a message on the bottom of the screen and 
then hang. ATON will blink the entire 
screen at you and print a message on the 
top of the screen telling you what is 
wrong. If. for some reason, you are 
unable to bring that drive on line, you 
then have the option of redirecting the 
disk access physical drive A by forcing the 
system into the one-drive mode . The on­
ly problem with the A TON approach I 
found is that once you are in the one­
drive mode, I could not figure out how 
to get out of it without a cold boot. 

One-Drive Support 
All three versions of CP/ M provide credi­
ble support for single drive machines; 
they all reassign the single physical drive 
to alternative logical drives . Lifeboat pro­
vides a very convenient FILECOPY utili­
ty that reads a file into memory and then 
prompts for a disk change, without play­
ing the logical drive game. My mind 
sometimes goes wacko in response to 
some inane, albeit logical , command such 
as "Insert Disk B into drive A". 

A TON has a utility aimed at the hard disk 
market that permits a file larger than the 
destination disk to be broken up during 
the move and placed on several destina­
tion disks if necessary. I don't have a hard 

DECIPHER 
If you need to learn 
assembly language 
Without DECIPHER, you can write 
programs in assembly language, but 
you can't read them-unless you 
memonze 3 or 4 hundred number 
codes. If you can 't read what others 
have written, learning becomes al­
most impossible, DECIPHER trans­
lates the number codes back to the 
original-such as statements like 
CALL nnnn & JP nnnn (equivalent to 
Basic GOSUB & GOTO). DECIPHER 
also has an extensive array of other 
features for testing, modifying, print­
ing, 1/0 etc. 

for TRS-80 Mode II w/64k $48 
ALDEVCD (513) 561-7671 
5725 Dragon Way 
Cincinnati Ohio 45227 

disk so r couldn't test it, but if it works, 
it would relieve a serious concern I have 
about using hard disks, i.e. backing up 
files larger than a floppy. 

Terminal Features 
Lifeboat supports terminal control codes 
of the Lear-Sigler ADM 3A and ADM 31 
terminals. Pickles & Trout has its own 
unique terminal control codes. They are 
not even similar to anything you have 
seen before. ATON ships its version of 
CP !M compatible with the ADM 3A and 
the SOROC 120 terminals . ATON, 
however, provides a menu-driven user­
accessible jump table in its configuration 
routine that allows you to reset the ter­
minal control codes to anything you 
might desire. As nearly as I can tell , the 
difference between the SOROC and the 
ADM 31 codes is only the ESCAPE se­
quence to clear the screen. 

..................................................... : 
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For what it's worth, ADM 3A com­
patibility is recognized as a good feature, 
not because the ADM 3A was a great ter­
minaL but rather for the same reason that 
plumbers put hot-water faucets on the 
left -standardization. 

ATON implements the bell function (Ctrl 
G) by blinking the screen at you. Unlike 
its competitors, A TON optionally sup­
ports a 25 by 80 screen format. This is ac­
complished by squeezing the regular 24 
lines together slightly and showing a 
status line at the top of the screen. In this 
mode, the time and date are continuous­
ly displayed. Obviously, if you want the 
correct date or time you must either set 
it after you boot up or have a Pickles & 
Trout TRISWATCH. ATON and P & T 
both document methods to directly access 
the memory mapped video board and to 
define the personality of the cursor. 
Lifeboat does not. As shall be mentioned 
later, WordStar can be installeu to utilize 
the video board on Lifeboat anu P & T 
CP/ M but not on ATON CP ! M. 

The Keyboard 
Under Lifeboat CP / M, all keys generate 
the output described in the Radio Shack 
Manual. P & T almost followed this con­
vention except the HOLD key was chang­
ed so it outputs a ControlS. ATON went 
hog wild on the matter. It furnishes a 
jump table in its SYSDEF program Lhat 
allows you to define almost any key to 
mean almost anything. If the idea of hav­
ing a "b" appear on the screen when an 
"a" is typed turns you on, you will love 
ATON CP ! M. ATON is shipped with 
quite a few keys revised; however, I am 
not sure these revision have improved 
things much. Fortunately, it wasn't too 
hard to find the jump table and change 
the keys back to their conventional 
values . If you have never used CP/ M 
before on this computer, I suppose 
A TON's revisions wouldn't be as annoy­
ing as I found them. 

One thing Radio Shack did wrong on the 
Model ll/16 was they forgot to put a key 
on the keyboard to implement the accent 
grave (ASCII char 96). This oversight on 
the part of Radio Shack has frustrated me 
for years, as my NEC Spinwriter hides the 
mathematical symbol for the degree sign 
behind this code on many of their 
thimble:>, thereby rendering it inaccl!ssi­
ble to me. ATON solves this problem by 
allowing you to assign almost any key 
that value. Tandy must have saved at 
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least fifty cents by leaving the ASCII 
character 96 off the keyboard. 

Documentation 
Documentation is a touchy subject with 
computer programs anywhere. The 
diverse approaches are interesting, 
however! 

Lifeboat implements almost no special 
features over and above those 
documented by Digital Research, and, ac­
cordingly, its special documentation 
could be generously described as spartan. 

Pickles & Trout has extensive documen­
tation that is quite informative. It even 
draws a picture explaining how to con­
struct a null modem so you can make 
your serial printer work on a Il116 . Un­
fortunately , this manual has been up­
dated several times without reprinting, 
and it is beginning to look like something 
designed by a co mmittee. 

The A TON CP / M documentation has 
really impressed me with its organization 
and clarity . It is still fresh (dated 
September 1, 1982), so I suppose the ad­
denda will eventually mess it up, too. 
One feature in the A TON documentation 
that will make me forev er appreciative is 
its explanation of the jumper settings for 
double-sided drives for the Model II. 
Pickles & Trout provides a version of 
CP/ M to work on double-sided drives but 
includes not a hint uf how to configure 
the drives. Lifeboat has , of course, ig­
nored the double-sided issue entirely , at 
least so far. I suspect, however, that it will 
reconsider the double-sided issue, when 
(and if) it implements CP/ M 3.0 as I look 
for Tandy to add double-sided drives as 
standard equipment on the Model II dur­
ing 1983. 

Hard Disk 
Lifeboat am.l Pickles & Trout have a Cor 
vus package. Pickles & Trout and ATON 
have versions for the Radio Shack Hard 
disk. I don't have a hard disk and don 't 
know how well Lhese extensions work . (I 
never will have a Radio Shack hard disk 
unless they bemme a bil more realistic 
about their price structure.) 

Extra Utilities 
Lifeboat proviclPs all the standard Digital 
Research utilities plus an outstanding disk 
copy program. It also provides a dumb 
terminal routine. 

P & T has changed things around quite 
a bit. It includes some very good 
diagnostic routines, for example. Unfor­
tunately, it has mangled some of the 
Digital Research utilities. Specifically, it 
merged MOVCP / M and SYSGEN into a 
single routine called RESIZER . It has fur­
ther mucked up RESIZER so it will only 
work from the master distribution 
diskette. I flatly refused to consider buy­
ing an Apple because I didn't want to 
play that game, and here it is . 

The irritation of RESIZER is having to go 
through the hassle of reconfiguring 
everything each time you create a new 
system disk. My habit is Lo put a system 
on every disk I format. When you con­
sider that I have 50 to 100 disks in the 
drawer beside my computer for m y day­
to-day use, you can imagine what I think 
of RESIZER. 

SYSGEN, as pro vided by ATON and 
Lifeboat , also has it problem~ . In both 
cases the I/ Obyte setting will flop back 
to the default parallel port. This alone is 
enough of a nuisance, without the pro­
blems deliberately created with 
RESIZER. 

The soluti on I have found to all of this 
is to make use of Lifeboat 's COPY utili­
ty. It contains an option to "copy system 
tracks only. " Since it is a bit-copy 
routine , it copies Pickles & Trout system 
tracks just as well as it handles Lifeboa t 
tracks and does so without messing up 
the configuration. It will not work on 
two sided disks. 

The A TON copy program has no way to 
limit itself to copying just the system 
tracks ; it insists on copying the entire 
disk . Curiously , however, if you under­
take to clone a P & T two-sided disk with 
it , it will clone the front side of the disk 
only . This successfully moves the P & T 
system, but when you check for your 
files that were on the ba ck side of the 
disk, you will find onl y the directory en­
tries got moved, not the file. Ouch! 

Pickles & Trout does not furnish a bit­
copy program at all; instead, they pro­
vide a utility called FASTCOPY. In reali­
ty, FASTCOPY is a work-alike of PIP 
with improved buffering. As with PIP, 
this is a file-oriented (as distinguished 

· from a track-oriented) transfer utility. 
FASTCOPY has the usually favorable 
side effect of reorganizing the disk and 
rationalizing the file structure as the 
backup is being made. 



There is a subtle difference between clon­
ing a disk and transferring the files from 
it to another disk. For the most part, these 
differences are completely transparent to 
the user. But if the physical location of 
a file on the disk is of some relevance to 
you, you may rest assured that 
FASTCOPY will rearrange it for you. An 
advantage of FASTCOPY, or for that 
matter, just plain PIP, is its ability to per­
mit you to move files onto a disk with 
some files already on it. It will also work 
in conjunction with utilities that identify 
bad sectors and lock them out of use. 

A serious problem with a bit-copy pro­
gram is its very unforgiving nature when 
it comes to mistakes. If you stupidly 
transpose the source and destination 
diskettes, it will dutifully copy all 77 emp­
ty tracks over the top of your full ones. 
What's worse is that it transfers the direc­
tory first, since it is one of the first tracks 
copied. Thus. even if you figure out your 
mistake before the whole job is done and 
do something radical like shut off the 
computer, all is lost. 

By contrast, FASTCOPY, which is file 
oriented, moves files in an orderly man­
ner. It will not overwrite files on the 
destination disk unless they are of the 
same name. Even if they are of the same 
name, it methodically writes out the files 
on the destination one at a time, so if you 
recognize the errors in your ways before 
the job is completed and take radical ac­
tion to stop the computer, you may ac­
tually save something. Radical action in­
cludes doing one or all of those things the 
instruction manual tells you never lo do, 
such as: (1) opening the drive door and 
jerking the disk out; (2) smashing the 
computer; (3) turning off the powe-r; or 
(4) pushing the reset button. 

A TON provides a directory display pro­
gram (S.COM) reminiscent of the old 
XDIR programs from the CP/ M users 
group . It works, and displays the direc­
tory in alphabetical order (on a 5 column 
format) followed by the file block size. 

Bugs, Irritants, And Non-features 
One of the most difficult jobs of review 
writing is the thankless task of disclosing 
the undesirable features of a product. The 
problem is that one man's feature is 
another man's bug . Likewise, personal 
perspective and prejudice invariably 
become involved in discussing someone 
else's faults. 

I have never seen a version of CP/ M that 
met the impossible goal of being all things 
to all people. Of the versions herein 
reviewed, each has its good points and its 
weaknesses. Please bear in mind that 
depending on your particular application, 
many of these issues may be irrelevant. 

Lifeboat 
I am most familiar with Lifeboat CP IM, 
having used it intensively for almost three 
years. The people at Lifeboat have had 
their share of frustration getting a version 
that works and keeping it working while 
Tandy makes subtle changes in the hard­
ware. Its most glaring weakness is the 
absence of support for double-sided 
drives. · 

A very minor bug exists in the FORMAT 
utility relative to the Model 16 in that it 
fails to let a drive which has timed-out get 
up to speed before it goes to work. This 
bug will cause the program to erroneously 
report a Jefective disk. You can work 
around it by immediately restarting the 
program before the drive has a chance to 
time~out once again. 
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Also, Lifeboat has only one switch for 
adjusting the seek rate. If you have mix­
ed and matched drives as I have, this will 
require you to set all your drives to the 
seek rate satisfactory to your weakest 
one . 

If you are a non-programmer who in­
tends to use off-the-shelf CP/ M software 
on single-sided drives, Lifeboat CP / M 
will serve you well. Commercial software 
writers invariably attempt to design a 
program with the broadest possible 
potential customer base. To accomplish 
this end, they tend to avoid special func­
tion keys and other whistles and bells in 
order to preserve as much portability a~ 
possible. Lifeboat is a big marketer of off­
the-shelf CP / M software, and a bit of 
reflection will possibly tell you why 
Lifeboat CP / M makes the Model Il/16 
look like a run-of-the-mill CP / M com­
puter that is solid on reliability and short 
on exotic features. 

WordStar 
I use WordStar as my primary word pro­
cessor. WordStar is acclaimed in the 
press as being the most popular word 
processing program on the market. This 
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may very well be .true, but WordStar is 
an intensely complex program. Getting 
WordStar to run, and getting it to run 
well, are two quite different issues. 

Two features are very important to top 
performance of WordStar . One is a 
memory-mapped Video board (for rapid 
screen revisions), and the other is a 
keyboard buffer to assure no input is lost 
during the unpredictable disk accesses and 
interrupts for which WordStar is so 
famous. ATON level I flunks on both 
counts. Both P & T and Lifeboat have 
menu installation routines built into 
WordStar that patch the Il / 16 video 
board into life. Neither of these will work 
under ATON CP/ M. This forces installa­
tion under the much less desirable serial 
terminal mode. If you have never used 
WordStar on a video board, you might 
not be offended by the terminal mode in­
stallation, but I can assure you that if you 
have ever run WordStar on a video 
board, you will find a serial 
terminal very annoying, if not downright 
unsatisfactory. 

The lack of a keyboard buffer means you 
must honor the WordStar "WAIT" light 
with great care. For example, the standard 
routine to save and continue editing is 
Ctrl K Ctrl S Ctrl Q Ctrl P . If you hit 
those four keys in rapid succession under 
ATON CP/ M, the disk activity generated 
by the "save" will often cause the Q to 
be lost. The result is that you end up on 
the print menu instead of where you 
expected. 

Between Lifeboat and P & T, the quality 
of the WordStar installation available is 
very close. There are four reasons for my 
personal preference of the Lifeboat in­
stallation: (1) the P & T implemention 
does not leave the cursor blinking and the 
Lifeboat does; (2) Math ' version 3.043 
(an augmentation of WordStar marketed 
by Lifeboat that gives WordStar the abili­
ty to add, subtract, multiply, and divide 
on screen) does not work on either video 
board package; (The absence of a serial 
terminal installation option makes this 
program unusable on P & T CP/ M.); (3) 
SpellStar Version 1 .2 fails to clear the 
screen properly with the P & T package. 
(Version 1.0 wouldn't work at all on 
either video board package, but would 
run (sort of] under Lifeboat :serial terminal 
emulation.); and (4) the serial port driver 
installation option of WordStar doesn't 
seem to work under P & T CP/ M, which 
means you have to run your serial printer 
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as a CP /M List device. This advantage is 
only a significant issue if you want to use 
multiple printers on the same computer. 

For example: if you have a parallel printer 
and a serial printer both installed on your 
computer, you can generate a version of 
WordStar by using either Lifeboat or 
A TON CP ! M that will bypass the CP/ M 
List device and drive the serial port direct­
ly. Configure your operating system with 
the LIST device set to the parallel port, 
and you will generate a second version of 
WordStar that drives the LIST device . 
Then you can make both versions co­
resident on the same disk and control 
which printer you are going to use by 
deciding which version of WordStar to 
load, without ever having to bother with 
resetting the I/Obyte . 

ATON CP/ M and WordStar simply do 
not get along with each other. Superficial­
ly, WordStar appears to work on ATON 

CP / M when installed following the 
Lifeboat instructions. ATON cautions 
you not to try it, but I, of course, did 
anyway. What happens is that shortly 
after you get started, the system locks up. 
The clock display stops ticking, and the 
keyboard becomes completely unrespon­
sive. This lockup seems to occur random­
ly, but usually within the first minute. I 
believe the explanation is that WordStar 
uses a lot of interrupts and so does 
A TON. I suspect the lockup is the result 
of these interrupts colliding. Anyhow, I 
quickly learned that I ought to follow the 
instructions and use a serial terminal 
emulation . The result was an improve­
ment but not a cure. I found by using the 
SOROC terminal emulation that I could 
go five or ten minutes between lockups. 
I thought about that for a while and then 
went into SYSDEF and disabled the status 
line and turned the clock off. (I sort of 
missed the clock because when it was 
turned on, it was a reliable indicator of 

my fate; when it stopped, I knew exact­
ly what the score was). After I turned the 
dock off, things improved considerably. 
I found that my Model 16 would work 
an hour or so between lockups. 

I actually managed to get about three­
fourths of this article written using 
A TON CP/ M before I got so frustrated 
that I went back to something that 
worked. 

None of the possible alternative menu in­
stallations make the arrow keys do 
anything useful in WordStar . The abili­
ty of ATON CP/ M to assign alternate 
values to keys means that you can, by 
redefining these keys, assign them any 
WordStar single keystroke command. A 
more reasonable approach, however, is 
to add some simple patches to WordStar 
to make the keys do whatever you desire . 
A detailed tutorial on how to do this was 
published in the April 1982, issue of 
Lifelines, The Software Magazine which 
is published by Lifeboat Associates. 

ATON ----..._ 
It might be tempting at this point to write 
off A TON CP/ M as a dog and forget it. 
I wouldn't do it. If you are a user of 
WordStar, as I am, its failure to work 
with WordStar is obviously a serious 
issue, but not the only one. ATON 
CP/ M is actually a year ahead of its time. 
The great selling point of A TON CP/ M 
is that versions are available to support 
bank switching and high performance 
disk buffering. These will be standard 
features of CP/ M version 3.0 which will 
begin showing up in 1983. Unfortunate-
ly, I have not tested these features 
because I don't have an extra board for 
my Model lis, and the review copy I got 
was not the version that allowed use of 
the already-installed extra memory in the 
Model16. 

The thing that impresses me about 
ATON CP / M is its absolutely brilliant 
design . I can't really say they are original 
in their ideas, but their concept is a good 
one. What they have done is to take all 
the good features of Lifeboat CP ! M and 
combine them with all the good features 
of Pickles & Trout CP/ M, and add to .-...,.. 
that the features of CP/ M 3.0 which isn;t, 
even on the market yet, and make the 
whole thing available for a very com­
petitive price . Their disadvantage is that 
Lifeboat and Pickles & Trout have a 
three-year head start on bug catching . 



An example of what I am talking about 
shows up in the otherwise nicely done in­
stallation and configuration programs. If, 
for example, you attempt to run the con­
figuration program in the 24 line mode 
with clock on, you will find that the in­
put line is forced off the bottom of the 
screen in some cases . It still works , but 
I found this behavior upsetting, even as 
an experienced user. 

Another non-feature of the configuration 
program is its general refusal to accept 
lower case letters as input for menu selec­
tion where upper case letters were ex­
pected. Those of you who are TRSDOS 
users probably won't be offended by this, 
but as a dyed-in-the-wool CP ! M usee I 
have difficulty excusing the existence of 
an alphanumeric menu that will reject a 
lower case letter. The extra programming 
effort required to make a menu selection 
routine oblivious to the upper-lower case 
distinction is too trivial to justify its 
omission. 

Pickles & Trout 
Pickles & Trout CP / M is regarded by 
many as the best of the CP ! M variants 
on the market. I am one of those who is 
not so sure, however. My most serious 
criticism of P & T relates to the fact that 
it has no provision for emulating any in­
dustry standard terminal. This issue is 
perhaps becoming less significant as time 
goes by because its acceptance has been 
great enough to inspire many software 
vendors to simply include its terminal 
control conventions as another terminal 
to be accommodated. I can't help but 
think that standardization is a construc­
tive goal, and the industry needed another 
set of terminal control codes like it need­
ed another set of holes in the head . It is 
my opinion that the probability of getting 
off-the-shelf software to run under P & 
T CP/ M is lower than it is with Lifeboat. 

The Problem with Printers 
I have practiced - and preached - the 
use of non-Shack printers for CP / M in­
stallations on the Model II/16, and the 
reason is simple. CP / M was designed on 
a teletype terminal and has built into its 
very essence a sequence to issue a linefeed 
character with each carriage return . 
Shack printers are built like typewriters 
and mechanically ratchet to the next line 
whenever the carriage is returned. The 
result tends to be double spacing . Nearly 
every printer on the market, except those 
from the Shack, have a switch to disable 
the auto-line feed feature. One of the 
challenges of writing a printer driver that 

will work on a Radio Shack printer in­
volves filtering out the unwanted linefeed 
commands. 

All three versions of CP/ M attempt to 
provide support for the Shack printers. 
Over the years, both Lifeboat and P & T 
have had trouble getting the linefeed filter 
to work correctly . Since I have no Shack 
printers, my information is necessarily 
second-hand, but from the best I can 
gather, P & T has had the worst of the 
problems with the linefeed filter. I don't 
know if this bug is applicable to current 
versions or not, but, for example, the 
combination of Shack prin ters, P & T 
CP / M and Structured Systems software 
wouldn' t print correctly in the past. (If 
you haven't heard of Structured Systems, 
they are a West Coast distributor of some 
rather good accounting software.) 

The other issue that bothers me greatly 
about P & T CP / M relates to the disk 
compatibility in the double density for­
mat. I have no idea which sector size is 
better. In fact , both seem to work well. 
The point is that there is little excuse for 
P & T to be different from Lifeboat and 
A TON. It is, of course, manifestly unfair 
to accuse P & T of being the non-

conformist as it had their 600K byte for­
mat on the market before either Lifeboat 
or A TON. All I can say .is.~s .an owner 
of both Lifeboat and P & T CP/ M, I find 
the disk sectoring incompatibility utter­
ly exasperating. If P & T can write a utili­
ty that can read a TRSDOS diskette (and 
it has one ), why can't it furnish 
something to read a Lifeboat or A TON 
diskette? Of course, Lifeboat is as guilty 
asP & T. 
Conclusions 
Lifeboat and P & T CP/ M are both credi­
ble programs for use on the Model II/16. 
Both will make the Model Il/16 into a 
CP ! M computer that will , I believe, 
outperform many of the so-called "CP/ M 
computers" on the market. Both have 
been on the market long enough so that 
you can reasonably expect their 
documented features to work. As with all 
programs, however, by the time one has 
been on the market long enough so that 
it works, it is also probably obsolete. The 
state-of-the-art CP / M version for the 
Model Il/16 is obviously A TON. If you 
like surprises, it will give you some. Un­
fortunately, I am unable to assure you 
that they will all be pleasant. 
See p.38 for more on ATON/ WordStar. 

MECHANICAL & STRUCTURAL 
ENGINEERING PROGRAMS 

EASI-Path Project Management System ($300.00) is a 
data· base oriented program which uses CPM (critical path method) to 
schedule project operations against time periods and cost restraints. 
While the reports generated by this program were designed as a tool to 
assure management that detailed project planning is performed, it is 
also an effective SALES TOOL for customer project presentations. 
EASI Space Frame Finite Element Program ($300.00) is 
a data-base oriented structural analysis program which solves plane 
frames, space frames, trusses, and grids. The program computes 
member forces. node deflections. and restraint reactions. The semi­
banded matrix solution allows large problem sizes in 64K micro 
computers. 

PV-CODE ($995.00) is a menu driven design program which 
interactively designs complete pressure vessels including shells, 
heads, stiffeners, reinforcements, and flanges. It is based on the ASME 
Code and includes mathematical models of the required charts and 
tables. A complete design report is generated. 
Other engineering programs including concrete design (slabs, beams, 
& columns) and steel design (beams & columns). Custom programs also 
available. 

EASI Software 
2 Windsor Court 

Jackson, New Jersey 08527 
(201) 367-5735 1-7pm EST 
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A Review of an Intriguing and 
Non-violent Computer Game 

Robert Aaron, President 
Aaron/Smith Associates, Inc. 

P.O. Box 7567 
Atlanta, GA 30357 

I have trouble imagining people pumping 
quarters into the Model II in a video ar­
cade. The frivolity associated with game­
playing and the utilitarianism associated 
with the TRS-80 Model II seem to me to 
be mutually exclusive . Despite my love 
for the Model II 's practicality, I have 
always bemoaned the lack of games for 
it. Most of the game advertised for other 
computers leave me cold (mythical 
monsters and eye-hand coordination 
games bore me very quickly). and I don 't 
miss those kinds of games on my machine 
at all. But having virtually no games 
seems unreasonable; are Model II owners 
that dour a bunch? 

Six Hands To One 
That's why I was excited to see an ad for 
DRAWS, a Model II poker simulation 
from Wilson Software in Camp HilL 
Pennsylvania. First of all, I am a big 
poker fan. Also, I was intrigued by the 
description of the game in the ad, which 
said that the computer played six hands 
while the user played one. I know from 
my own experience that it takes at least 
four players to make the odds interesting 
in a poker game; fewer than four and so 
few cards are used that no one can get a 
very good hand. In addition, I wanted to 
get a game to use while demonstrating my 
machine for my business clients. Finally, 
it was cheap (then $15 , but now $20). So 
I ordered it. And I waited. 
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I waited almost 
three months. I 
tried to call Wilson 
Software but could 
find no listing for them. 
I was about to write it 
off when the game final­
ly arrived with a letter of 
apology from Charles 
Wilson stating that he had been assured 
by his local Radio Shack Computer 
Center people that converting this pro­
gram from the Model I to the Model II 
would be no problem, but that it hadn 't 
worked out that way (I can sympathize). 
To compensate for the delay, Mr. Wilson 
also enclosed a copy of TOUT3, their 
horse handicapping program, which I 
appreciated. 

After making a couple of backups of the 
program, I sat down to play; I think I 
played about three hours solid that first 
day. 

Let me say at this point that I found 
DRAWS to be worth the wait. Without 
hesitation I consider it to be a better-than­
reasonably- good poker simulation, ex­
cept for a few klunkers that I'll get to 
later. It has afforded me with many hours 
of pleasant diversion when I should have 
been doing something productive, and I 
mean that as a high compliment. 

An Introduction to DRAWS 
DRAWS is completely in BASIC and 
takes about twelve seconds to load. Out 
of curiosity I listed the program but found 
it so tightly packed that I could hardly 
make heads or tails out of it. So I gave 
up trying to be a computer professional 
and typed RUN . 

After the 
banner, 
key instruc­

tions appear 
on the screen. 
Since the rules 

are Gardena 
(California) Club 

rules, they are fair-
ly standard: $1 ante, three raises before 
and after the draw, jacks or better to open 
(but it is not progressive if no one car ~ 
open;e.g. , jacks the first time, queens the 
second. etc. Also, if you can 't open, you 
are automatically passed by), and so 
forth. 

Five boxes outlined in reverse video with 
alphanumeric characters inside represent 
your five cards. Another identical box 
represents the pot, something I didn't 
realize immediately since nothing on the 
screen is labeled except the names of your 
opponents (Duke, Fats, Doll - you get 
the idea) . 

DRA W5 is a Winner! 
DRAWS shows evidence of having been 
well thought out. Consider the following 
features: 

* DRAWS will keep track of the 
amount of money in the pot, allowing for 
increments in case of raises, misdeals, 
etc ., as well as keeping track of your cur­
rent status of being ahead or behind X 
dollars. 

* The deal is randomly assigned to a ~ 
player when you run the program, am 
then it progresses to the dealer's left. The 
card play goes to the left as well. 

*Normally, the ante is $1 and the bet­
ting is $5 before the draw and $10 after. 



BUSINESS 
cs 

DOSPLUS D and the !BS-80 model D. !he Dynamlc Duo. 
The TRS-80 model n W8B created to help 
you take care of your business. DOSPLUS 
n W8B created to help your TRS-80 help 
you a.nd your business even more. 
DOSPLUS n replaces your O.E.M. dos 
with a.n ultra-sophisticated operating 
system that is r'i or more times faster, more 
reliable and is totally compatible with all 
standard business oriented software 
designed for use with the model n. The 
result is a oomputer/operating system 
that far exceeds manufacturer's specs­
with more potential a.nd more capacity to 
be of service to you. 
DOSPLUS IT operating systems are 
available for either your floppy or hard 
disk drives. The hard drive operating 
system is compatible with Radio Shack, 

; J~hlEHSHFT. 
A Division of Brecze/QSD, Ino. 
11~00 Stemmons Fwy., Dallas, 'Thxas 75229 
(214) 484-2976 Mioronet 70130, 203 

QuCeS, Corvus Micro Mainframe, VR 
Data and other popular hard drive 
sub-systems. 
DOSPLUS IT ... All the quality and 
dependability you'd expect from 
IX>SPLUS. 

For the dealer nearest you call 
1-800-327-8724 
Dealer inquiries invited. 

$249.98 
For product information (30~) 983-3390 

DO~~pws DOSPLUS Hrst ln aualitvl 
" FUst 1n the lndustJyl 

'lb order call toll free 1-800..327-8724 

• 

MICRO SYSTUIS 
SDPTWAR., INC. 
4301-18 Oak Circle, 
Boca Raton. FL 33431 
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If no one can open, everyone antes again, 
but now the bets are $6 and $12 respec­
tively. This progression will continue un­
til someone can open, and I've had it hap­
pen up to four times in a row - very 
realistic. 

* If one player bets and another raises 
that bet, the appropriate total that comes 
to you is placed in the pot, if you bet. 
This is a feature that I wish real poker 
had; my friends and I always have to 
reconstruct our betting to figure out 
where we are. However, I would like to 
know how much that is before I bet. 

* The draw is handled by DRAWS's 
asking you how many cards you want to 
discard . Once this is determined, you in­
dicate which ones you want to trash, they 
disappear, and new cards appear to take 
their place once the discarding is com­
pleted . Incidentally, the cards are always 
displayed in ascending numeric order. 
DRAWS will indicate how many cards 
are discarded by the other players still in 
the game, and then the betting resumes. 

* Bluffing in betting by the computer's 
players is possible and is randomly assign­
ed to the various players . Occasionally 
one player will bluff consistently, and 
other times several players will bluff once 
in a while. This feature keeps you 
guessing. 

* If two players stay in until the bitter 
end, both hands are displayed and the 
program then determines and displays the 
winning hand. If all of the players drop 
out except one, no cards are displayed; 
you have to pay to see them. 

* If you fold, one of the best features 
of ORA WS is that the other players con­
tinue to play against each other. This real­
ly makes it seem like a real game. 

* The algorithms used to make the 
evaluations of the hands seem to be 
reasonable. If a player (other than 
yourself, I should specify) stays in, most 
likely he / she / it has a respectable hand. 
The random bluffing feature doesn't seem 
to come into play too frequently. The feel 
of the game is surprisingly realistic, if you 
play as you would against human foes. 

But if you don't act reasonably, welL the 
program doesn't either. 
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Nobody's Perfect 
One of the touted features of DRAWS is 
its supposed ability to "learn" from your 
actions and those of the other players; 
i.e. , whether you and the others bluff 
repeatedly or infrequently. According to 
the ad and the description that comes 
with the game, DRAWS has features that 
cause it to modify each player's style in 
response to the other players' styles. I 
have never seen any systematic evidence 
of this. 

To test this, I tried raising on every bet 
for fifteen sequential games, regardless of 
my hand . No one ever caught on; 
everyone would drop out every time. If 
this program has such a feature , I can't 
imagine a clearer Lest case to trigger it, but 
it never changed . Apparently, you can 
always win through intimidation, and 
there's not much sport in that. 

Other criticisms are in order here: A ma­
jor complaint I have is that you can 
discard all of your cards at the draw if 
you like. This is not the way I was taught 
to play poker; I have always played that 
the most you could discard was three 
unless you had an Ace, in which case you 
could discard four. Never could you 
discard your entire hand; that was called 
folding. Also, if you specify that you will 
discard three cards, in this game you can 
specify the same card three times, in ef­
fect discarding only one card by doing it 
three times. One card comes back to fill 
out your hand. This is not allowed. 

One of my irritations with the game is the 
way that it displays the cards. The follow­
ing example is what a hand looks like 
(without the boxes around them): 

4H 70 lOS KC AS 

One gets used to this notation after a 
while, but I wish there were another way. 
It gets quite wearing on the eyes and 
brain, and I often miss potential flushes. 

One eccentricity I don't especially like is 
the presence of a Joker that can be used 
as an Ace or as a wild card in straights 
or flushes. I consider wild cards to be in­
trusive little suckers whose presence 
serves only to mess up the strategy of the 
game. 

Another irritation I have is over the 
unreal real-time actions that happen 
regularly. Once the evaluations of the 

hands are made, the computer goes from 
player to player so quickly that all other ~ 
six players can bid, raise, and drop in less 
than two seconds . This is unrealistic, 
disconcerting, and removes much of the 
tension that makes poker such an addic-
ting game. This wait to see what others 
do is part of the real game but , unfor­
tunately, is not a part of DRAWS. 

Lastly, if I could rewrite the program, one 
feature I would add is a tally of everyone 
else's record in betting. Part of the fun of 
poker is the knowledge of where you and 
the other players stand relative to each 
other in winnings; it would be a si;nple 
matter to keep track of everyone's bets 
and consequences, not just the human's. 
As currently written DRAWS doesn't do 
this, but maybe DRAWS 2.0 will (if there 
every is one). 

While these drawbacks uo occasionally 
detract from the overall excellence of the 
program, I have to say that DRAWS is 
very satisfactory and a lot of fun as well. 
At $20, it's a steal and is easily worth 
twice that amount, especially given the 
dearth of available and intelligent games ~ 
for this specific machine . I consider it tc. 
be a prime example of how the power of 
the Model II can be used for the fur­
therance of leisure in the Western World. 

Ante Up! 
DRAWS for the TRS-80 Model II: 
Cost $20 
Available by mail only from: 
Wilson Software Division 
539 Springhouse Lane 
Camp HilL PA 17011 



REVIEW OF SNAPP-IV /SNAPP-V 

Arnold Fischthal 
Advanced Data Design , In c. 

184-08 Tudor Road 
Jamaica Estates , NY 11432 

In their quest to help the software 
developer produce better programs faster, 
SNAPP-WARE of Cincinnati, Ohio has 
a series of programming aids and utilities 
that make the life of the Model II and 
Model16 programmer almost enjoyable. 
In this review I will be examining two of 
these products: SNAPP-IV, Extended 
Basic Mapping Support; and SNAPP-Y, 
Extended File Mapping Support. 

SNAPP-IV 
As described on the cover of the product 

- manuaL SNAPP-IV is an "automated 
screen management facility for the BASIC 
interpreter. " What does that mean 7 

SNAPP-IV routines allow the program­
mer to pre-define screen formats with up 
to 99 fields, and each specified field can 
have severa l attributes . When a program­
mer uses these attributes by specifying the 
maximum number of characters that will 
be allowed for a particular field and 
whether the field is alphanumeric or 
numeric only (if numeric whether 
negative numbers will be allowed and the 
maximum number of decimal places) , he 
effectively reduces the possibility of error 
that exists when an operator enters any 
required information . 

Each entry on the screen has a caption 
(e.g., last name) that can be pre-specified 
to be in normal or inverse video (as can 
the data portion of the entry) . In addition, 
the data can be operator protected to 
display on the CRT only without the user 
being able to change it. The variable must 
be typed ($, %,! ,#) and may be any legal 
variable, such as A$, AB#(9), CD%(I+J). 
The variable name may not exceed 11 
characters . 

The screens themselves are fairly easy to 
generate. Several editing commands 
allowing insertion, deletion , editing, and 

so on, of the fields are conveniently provided. The arrow keys move the fields around 
on the screen until you are pleased with the way the screen looks. 

Once generated, the screen is saved in a disk file, and its use requires very little pro­
gram space. The screen is accessed and displayed on the CRT from within the pro­
gram by: 

SCMD "!NIT', screenname 

The data is sent to the screen by 

SCMD "SEND" 

Data is entered onto the screen by the operator by : 

SCMD "RECEIVE" 

Unfortunately, a few minor drawbacks are included with all this ease of develop­
ment. The time that expires from the point at which the screen generating program 
is run , to the time the screen has been stored, seems excessive . This is particularly 
apparent when you want to go back and edi t a previously created screen. If an error 
occurs that forces you to change something in a particular screen, you must save 
the program under development, re-run the screen generating program, make the 
necessary changes, and then re-save the new screen. This process might take 2-5 
minutes just for some simple cosmetic or reparative surgery - even the process of 
changing only one byte . 

I have rarely run into any problems, but when I did, they were at times difficult to 
track down. One of these hard-to-find problems occurred when I inadver tently typed 
in a variable name that was too long . The screen generating program did not advise 
me of this error , and only the first ll characters of the variable name were saved. 
When the program was executing, I got a syntax error in Line 1000. Line 1000 was 
simply SCMD "SEND" which evidently was lyped in corredly. It took awhile for 
me to realize that the screen itself had the error, and I had to go back into the screen 
to make the corrections. 

In summary, the main benefit of SNAPP-IV (which I believe far outweighs the 
drawbacks mentioned above) is the reduced coding: coding necessary for screen for­
matting and coding required to check for incorrect operator entries. Not only does 
this reduction of required coding save time, but it can greatly reduce the size of the 
completed program . 

The documentation and performance of this product rates a 10; however, its error 
trapping (that is, trapping the programmer's errors) and ease of use rate a 9. 

SNAPP-V 
As described in the product manual, SNAPP-Y is an "automated disk I/0 manage­
ment facility for the BASIC interpreter. " The routines in SNAPP-V replace BASIC's 
FIELD and LSET with commands that are much more flexible. The best way to describe 
them would be by example; first , here's a BASIC program : 

10 OPEN "R",l, "DATA",90 
20 FIELD #1, 10 AS A$, 20 AS B$, 10 AS C$(1), 

10 AS C$(2) , 10 AS C$(3), 2 AS 0$, 4 AS E$, 
8 AS F$, 8 AS G$(1) , 8 AS G$(2) 

30 GET #1 ,1 
40 AA$=A$:BB$= B$:CC$(1) = C$(l):CC$(2) = C$(2): CC$(3) = 

C$(3):0% = CVI(D$):E = CVS (E$):G#(1) = CVD(G#(l)): 
G#(2) = CVD(G$(2)) 
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When PUTing data, you would need all the corresponding LSETs. 

The new code for the above program would be: 

10 OPEN"R",l,"DATA", 90 
20 FD$"" '' (10)A$,(20)B$,(10)C$(1);C$(3),D% ,E,G#(l); 

G#(2)" 
30 SCMD GET FD$,1,1 
To PUT the data, all you need to type is: 

SCMD PUT FD$,1,1. 

I discovered two extremely beneficial results from using this code: 

1.) As evidenced by the above example, there is a good minimization of the code 
necessary to perform normal disk I/0. This code reduction makes smaller programs, 
and 

2.) No longer is it necessary for the code to force the variable in and out of file buf­
fers. This function , plus the formatting of numerics (%, !,#), is now handled 
automatically - no more CVI, MKS$, etc. 

OTHER GOOD POINTS 
Less fragmentation of string space occurs since the need to take the string out of the 
buffer area no longer exists . 

If a particular disk file contains different kinds of data (that would normally require 
reFIELDing the file and a new batch of LSETs), then more than one file descriptor 
(the FD$ variable above is the file descriptor) can be used. For example, if record 
number 1 contains name and address data, we would 

SCMD GET FD$(1),1 ,1 

and if record 2 contains accounting data, we would then 

SCMD GET FD$(2),1,2 

We would use PUT twice to store the data. (Note to users and potential users: if 
you do perform successive GETs, and you want to retain the strings in the buffer 
from the first GET, you must move those values out into string space.) 

A new data type, the one byte integer, is now available for use in the field descriptor 
and can be used to store integers in the range of 0-255 only. It is specified in the descrip­
tor by e.g., (1)IN%. This eliminates the necessity to: 

IN$= CHR$(IN%) 

and then 

IN% ..,ASC(IN$) 

since this is now handled automatically . 

One final benefit of SNAPP-V is that the Radio Shack Renumber command has been 
replaced with SNAPP's ENHANCED RENUMBERING FACILITY (XRENUM is also 
found in their SNAPP-II). The space normally occupied by the Tandy Renumber in 
the BASIC interpreter has been used to optimize the performance of SNAPP-V 
commands. 

Among its other properties, I have found the following to be most useful: SNAPP-V 
allows the programmer to specify an upper limit to a block of code to be renumbered . 
It allows blocks of lines to be relocated in the program. It provides the capability 
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to duplicate portions of the program ~ 
elsewhere in the program. 

XRENUM also co·rrects some deficiencies 
of Radio Shack's Renumber. Without 
renumbering, it allows you to search the 
program for non-existent lines that are 
referenced . If you want , it can renumber 
without altering any references to such 
lines. This might be necessary if you have 
referenced routines which have yet to be 
added to the text. 

Moreover, whenever XRENUM is used, 
you get two informational tidbits: how 
many lines in the program and how many 
bytes the program occupies. The module 
is accessed by typing: 

R newline, increment, startline, endline 

In summary , as with SNAPP-IV, 
SNAPP-V also reduces coding and coding 
time. Unlike SNAPP-IV. there are no 
drawbacks. All four of the tested areas -
(1) documentation, (2) performance, (3) ~ 
error trapping, and (4) ease of use- rate 
a 10. 

*** 

As a final note, I would like to say that 
the customer support and service offered 
by Bob Snapp and his company are ex­
cellent. This fact should weigh heavily in 
the possible purchase/ use of any software 
package: does the company stand behind 
its product, not simply with a money­
back guarantee, but with the time and 
energy it takes to properly service a 
client? With SNAPP-WARE, there is 
never a question; the answer is always 
"yes." 

SNAPP-WARE PRICES: 

SNAPP IV 
MODEL II HARD DISK 
MODEL II FLOPPY DISK 

SNAPP V 
MODEL II HARD DISK 
MODEL II FLOPPY DISK 

$150.00 ~ 
$100.00 

$115.00 
$ 75 .00 



THE MEDICAL MICRO 

Robert Dale Langer, M.D. 
The Center for Health 

16766 Bernardo Center Drive, 
Suite 111-A 

San Diego, CA 92128 

This is the first edition of what we hope 
will be a regular feature in this publica­
tion . Loving gadgets as we do, no small 
number of physicians have purchased 
microcomputers in the past few years. If 
my experience and that of the many 
physicians with whom I have discussed 
these little gems is at all indicative, 
microcomputers have been a source of 
both tremendous excitement and frequent 
frustration amongst members of the 
medical profession. 

A large number of doctors seem to have 
purchased micros with a specific purpose, 
such as patient billing, appointment 
scheduling, or medical record keeping, in 
mind - only to find that the salesman's 
or programmer's concept of that function 
in a medical office was so far from reali­
ty that the machine quickly became a 
white elephant or was delegated some 
other less exciting function for which 
general purpose software was readily 
available, such as word processing or 
financial modeling. 

The TRS-80 Model II was my first micro; 
I bought it with bright eyes and a whole 
slew of applications in mind for my solo 
family practice in San Diego. like most 
of you, I was impressed by its capabilities 
and somewhat naively accepted the 
salesman's assurances that the software 
available would easily and quickly be 
adapted to perform the functions I had 
;envisioned. Right!!! 

It is now nearly two years later, and I 
have long since lost that early naivete. 
One of those early assumptions continues 
to hold true, however; the Model II is a 

marvelous and powerful machine. And 
the Modell6, if and when it ever has an 
operating system that will allow it to do 
what it has been designed to do, is easily 
one of the most powerful and useful 
micros yet produced. 

have found their way into physician's of­
fices largely as accounting machines. 
While there is certainly nothing wrong 
with improving cash flow, it seems a terriM 
ble waste of such a versatile resource to 
stop there. If anyone else could read our 
handwriting we physicians would be ter­
ribly embarrassed to admit that we write 
our daily patient care notes in a format 
designed to be used as part of a data base 
- but we don't have the data base to plug 
the information into! 

The Model 16 fiasco is just the latest of 
many instances in which we Model II and 
16 owners have been orphaned by Tan­
dy and the microcomputer industry in 
general. I hope in this column to discuss 
available and potential serious applica­
tions for medical office management and 
other aspects of patient care which have 
been developed for, or can be adapted to 
be used on, the Models II and 16. I intend 
to address both hardware and software 
issues and to discuss newer developments 
in the incredibly fast moving field of 
microprocessors which may prove useful 
in medical environ-

CLASSIFIED AD 
MODEL 16 FOR SALE 

Modell6, 2 drives, 128K, with Scripsit 2 .0, 
Profile+ , 50 disks, parallel printer cable, and 
original cartons. Purchased in October, but now 
need portable computer. $5000 or best offer. 

- Michael Bergmann, (212) 289-2508 

ments. 

Your comments and 
feedback will be in­
valuable to me - let 
me know what you 
have done with your 
machine, what you 
would like to be able 
to do, what software 
or hardware you 
have used, and how 
it has or has not ac­
complished your 
goals. We will all 
benefit by pooling 
such 
experiences; perhaps 
some of us will be 
spared the misfortune 
of purchasing a pro­
duct unsuited to the 
purpose we had in 
mind _ 

* '* '* * 

My initial interest in 
microcomputer;:, for 
my practice involved 
medical record keep­
ing applications. 
Microcomputers 

TAS-SO MODEL II 
SKYLINE SOFTWARE ANNOUNCES 

A BETTER WAY TO BACKUP 

BACKPACK 
FORMAT • BACKUP 

REORGANIZE DISKETTES 
ALL IN ONE FAST STEP! 

If you simply 'backup' an inefficient diskette, you end up 
with TWO inefficient diskettes. BACKPACK gives you a 
fresh. organized start. 

• Formats while backing up - no separate format 
step. 

• Eliminates 'checkerboard' space allocation. 
• Reorganizes files into the minimum extents for 

maximum efficiency. 
• Relocates files to the outer, more reliable tracks . 
• Data is fully verified and BACKPACK is FAST! 

Includes a program to list the disk directory in filename 
sort. Model II only, 64K, TRSDOS 2.0. [2 or more 
drivesl ... $59.00 

SKYLINE SOFTWARE 
3705 S. George Mason Or., Suite 2411-S 

Falls Church, Va. 22041 
[703) 578-3940 

TRS-80 is a trademark of Tandy Corp. 
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Aw, what the heck, let's let everyone in 
on the secret - for more than a decade 
virtually every medical school in the 
country has taught its students to 
organize their patient care notes in what 
is know as the Problem Oriented Medical 
Record (POMR). What is the POMR? It's 
a modified data base with two major 
segments; a Problem List and a Medica­
tion List. All narrative regarding a patient 
is theoretically assigned to a Problem and 
recorded in a four part logical sequence 
- Subjective (history), Objective 
(physical or laboratory findings) , Assess­
ment and Plan . This format is affec­
tionately known as SOAP (for the firsl 
letter of each major section) . It was 
originally developed to be used with com­
puters but was never implemented on any 
major scale because the mainframes and 
even minis which were required to run the 
software were generally not available to 
the physicians who took care of patients! 
We now have a whole generation of 
physicians who have learned their profes­
SIOn using an advanced conceptual 
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framework which virtually none have 
been able to take to its logical (and 
original) extent. Improved collections 
may be an exciting use for computers in 
medicine, but what if we add improved 
patient care and the ability to extract an 
almost unlimited number of relationships 
from progress notes that presently do lit­
tle other than collect dust? One could 
select patients requiring flu shots, pap 
smears, and other routine interval ex­
aminations, find all patients taking a drug 
for which new warnings have been issued, 
monitor the demographic characteristics 
and common problems in one's patient 
base, select topics and extract data for 
research, even do some epidemiology ... 
the possibilities are almost limitless! And 
what if we could accomplish all this 
without having to learn new ways of 
conceptualizing or recording data and . .. 
Oh gosh! I just realized why there hasn 't 

been a flood of these programs; other 
people would be able to read our notes! 
My heavens! 

All kidding aside , the power and cost- ----...,_ 
effectiveness of microprocessors now pro­
vides the opportunity to implement the 
POMR in daily practice. The software to 
perform these functions requires a hybrid 
approach which includes elements of both 
data base management anJ word process-
ing. Considerable archive capacity is also 
necessary to store the text of progress 
notes. 
A number of practical solutions are possi­
ble . One approach which some physicians 
have adopted is to use a word processor 
and write their notes in a problem­
orienled format. The disadvantage of this 
approach is that data base [unctions in 
word processing software are quite 
limited - if available at all. The text of 
the records entered is still practically in­
accessible for analysis on a macro scale . 
Standard TRSDOS and CP / M compati­
ble data base software is also unsatisfac­
tory because text for progress notes can­
not be stored efficiently, the storage 
available in "key fields" (those which can 
be looked at in a search) is inadequate to 
the complexity of medical records, and ----...,_ 
beca use each patient may have multiple 
problems which must each be weighted 
equally in a search . For example, 
hypertension may be the first listing for 
one patient and the fifteen th for another, 
but must be found and evaluated as 
equivalent in both of these records when 
they arc scanned for patients with this 
problem. While it is true that some data 
bases may be able to find these relation­
ships eventually, they are so cumbersome 
and inefficient in doing so that it is unlike-
ly anyone would ever spend the time to 
perform such a search . The logistics 
become virtually insurmountable when 
a search for multiple parameters is 
desired. 

Having experimented with a number of 
word processors and data bases soon after 
purchasing my Model II , I was rapidly 
forced to the conclusion that if I wished 
to implement a truly useful Problem 
Oriented Medical Records system, I 

~ 

would have to write the software myself . 
I originally developed a version to run on 
my Model II to8ether with an integrated 
office mana8ement system. I'm sure my 
experience is akin to the experience of 
others who naively began to develop their 



~ own applications, my original estimate of 
six weeks to have the system up and run­
ning stretched into six months. Our first 
"rough draft" working system was "hard­
coded" to contain the kinds of informa­
tion I routinely used in my practice (in 
other words the phrases, problems, 
medications, diagnoses and so on were all 
contained in the program itself rather 
than a reference file). This method prov­
ed impractical from two stand points: 
first , the diagnoses or medications which 
were not contained in the program could 
not be used; and second, as my colleagues 
saw the system and became interested in 
using it themselves, they were forced to 
either rewrite a major portion of the pro­
gram code or use my personalized system. 

We have since developed enhanced ver­
sions which allow any physician in any 
specialty to configure the system to his 
personal style of practice. Moreover, the 
entry routines are set-up to allow the 
system to "learn" new problems, medica­
tions, billing codes, and diagnoses, while 
working on an individual patient's record 

so that it remains practical to use in "real 
time" in a busy office. 

The lack of multi-user capability on the 
Model II proved a serious drawback, 
however . Inevitably my receptionist 
would be running the billing routines 
when I wanted to work on medical 
records or vice versa. This led me to pur­
chase a second micro, an LNW-80 (a 
Model 1/III compatible machine with 
several improvements), to which I 
downloaded the functions I used most 
often, including the medical records rou­
tines. Having a computer which could be 
dedicated to these functions allowed the 
development of enhanced versions of the 
medical records programs which allow 
the archiving of the full text of progress 
notes for every patient visit ad infinitum, 
as well as the review of such notes by pro­
blem and in chronological order . These 
enhanced POMR systems run under the 
Microsoft BASIC Interpreter on the 
Model I, Model II, integrated medical of­
fice management system requires the 
capacity of the Model II. 

More on some of the uses of these systems 
as well as many other things in later col­
umns . Till next time ... 

******************************* 
PRO-COPY 

DISK COPY UTILITY FOR MODEL 2/16 

~****************************** 

• Easy to use (Menu or Comand driven) 
• Copies complete disk in 30 Sec_ 
• Optional format during copy 
• Optional verify during copy 
• Format. copy & verify in 70 Sec. 
• Disk drive diagnostics included. 
• Optional auto retry when errors detected 
• Distributed on 8" 2.0 TRS·DOS data disk 
• Works with single or multiple drives 
• Copies 1.2, 2.0, 2.0a, 2.0b, disks 
• Batch disk processing 

PRICE $50.00 
TRIAL DISK $15.00 

TRS.OOS i< a regisrered trademark of Tandy Corp. 

PR0-80-SYSTEMS 
3206 Center St. 

Cedar Falls, lA 50613 
Ph. 319-266-4262 

TRISWATCH 
Keeps your TRS·SO Mod II 

up with the times. 
The Triswatch, formally known as the CCB·II, 
is a clock, cal.ndar,. and audio alarm rolled 
into one! 

• For TRSOOS users, the CCB-If eliminates 
the hassfe of setting the time and date 
when you reset your Mod II. 

• The P&T CP/M• 2 system date and time 
are synchronized to the CCB-11 each tl'me 
the system Is reset. 

• The CCB-11 ts directly accessible from any 
language that allows direct port input 
and outnut. 

• A pacemaker battery Is Included, which 
provides over 8 years of continuous 
timekeeping. 

Keep up with the times and order 
the cce .. u tor $175 plus shipping. 

UJCIL~~ TRS-80 1S a trademark of Tandy Corp 
J~ ~ CP/M •• o •cg•slc•ed t•odemo•k of OogJtal Research Inc 

~ ,r}o~~lco~~~,m2lin: .. 
Wa.rning: Installation requires. opaning th~ Modell I. which may voiO its warranty. 
We suggest waiting until the warranry period nas expired before im;talling the CCB-11 . 
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Joe Lyddon 
Good-Lyddon Data Systems 

5486 Riverside Drive 
Chino , CA 91710 

What exactly is a cross reference listing? 
If you are like many people involved in 
programming, you don't know what it is, 
or how to use it. 

Simply stated, a cross reference listing is 
a valuable and extremely useful tool for 
designing, writing, debugging, maintain­
ing, and changing programs. It's a printed 
report that locates, counts, organizes, and 
then lists the data found in your program. 
A cross reference listing tells you the 
variable names used and where they were 
used, the transfer points used and from 
where they received transfers, and the 
reserved words used and where they were 
used. In certain circumstances, a cross 
reference listing will show the numeric 
literals used and where they were used. 
A good cross reference listing produces a 
program print-out that has the date and 
time in the page headings. The program­
ming language used doesn't make any dif­
ference; the cross reference listing works 
with COBOL, FORTRAN, ASSEMBLY, 
BASIC, or XYZ language. 

In this article , we'll use the RS BASIC in­
terpreter language cross reference as an 
example. In BASIC, line numbers are us­
ed as transfer points: GOTO . .. ,IF A 0 
THEN ... ELSE .. , etc. When you want 
control to branch to a statement other 
than the next one in line, you reference 
a line number. In BASIC, the line number 
is the main point of reference. 
Let's analyze the following small program: 

100 AS="":B$~"":C$:"" 

110 INPUT A$ 

120 IF LEN (A$) ~0 GOTO 150 

130 PRINT A$ 

140 GOTO 110 

150 END 

160 LPRINT A$ 

170 RETURN 
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A full cross reference report of this pro­
gram would be: 

Line t s 

110 

150 

Names ! 

B$ 

END 

GOTO 

IF 

INPUT 

LEN 

LPRINT 

PR INT 

RETURN 

Referenced at Line ts 

100 

100 

100 

150 

120 

120 

110 

120 

160 

130 

170 

140 

120 

110 120 130 160 

140 

The first thing you will see on the cross 
reference listing is that only line numbers 
110 and 150 have been referenced . Thus 
you know immediately that these lines 
cannot be deleted without changing other 
lines that reference them. What a useful 
piece of data to have! It can save you 
hours of tiresome searching. If you want 
to delete a section of code, you can easi­
ly modify and discover other code that 
uses it. On the other hand, you may 
choose not to delete. 

A hard-copy print-out of the various 
names used in your program can be 
helpful. In our example, there are only 
three variable names; the rest are reserv­
ed words. If a variable name is referenc­
ed only once, it may be useless and should 
probably be removed. For example: B$ 
and C$ are only referenced in line 100. 
They are dead names and should be 
removed, or your program should be 
analyzed further . Perhaps you meant to 
use them and forgot. 

Another handy use for your cross 
reference listing is to search for dead code 
(code that will never be executed). 

Examples of DEAD-ENDS are: 

1000 GOTO ..... .. 

2000 RETURN 

3000 END 

4000 IF XXXXX THEN • •••••• ELSE •••••• 

The line number immediately following 
a dead-end must be referenced to be of 
any value. All unreferenced lines follow­
ing a dead-end are definitely dead and can 
be safely deleted. Before deleting, 
however, you should take into considera­
tion the possibility that you forgot to use 
the code. Check it out. 

In our example, lines 160-170 are dead. 
What if you had intended to incorporate 
an optional printed report of A$ data and 
forgot to input the code? If you still want 
to incorporate an optional printed report 
of A$ data, you can in sert the necessary 
code, or you can delete . Because you us­
ed the cross reference report , you were 
able to isolate the problem and take 
action. 

As a programmer, you are probably on 
the look-out at all times for ways to im­
prove your programs and make them 
more efficient. The cross reference report 
can help. Start by circling each reference 
line number on your program listing. (In 
the example 110 and 150 are the reference 
line numbers.) All code from one 
referenced line up to the next referenced 
line may be changed or deleted without 
affecting present line references. 

In our example, the following code can 
be changed: 

110 INPUT A$ 

120 If LENCA$);0 GOTO 150 

130 PRINT A$ 

140 GOTO 110 



~Since you know that no other program 
changes are required, the following 
change could be made: 

110 INPUT A$: IF LEN(A$)()0 
T HEN PRINT A$:GOTO riO 

100 A$ ="":PS$="" 

101 INPUT "Want L printed ~epurt? (Y , NJ ";PS$ 

Lines 120 through 140 have been safely 102 IF PSS="Y" OR PS$="N" GOTO 110 ELSE 101 
deleted . 

A cross reference report can be very 
helpful when you wan t to add code to 
your program . For example: You want to 
add the opt ion. of printing a report , and 
you need to use a new variable name tha t 
can be used for a prinl switch. PS$ would 
be the logical choice, but has it been us­
ed before in the program? A quick glance 
at the cross reference report answers the 
question . No, the variable name PS$ has 
not been used previously so go ahead and 
use it. 

In this example, determining the status of 
PS$ was easy. In more complex pro-
grams, however, the task of finding out 
whether certain code names have been us-
ed before can pose a serious problem! You 
don't wan t to inadver tently use a name 
that is already being used ! 

A word of caution : RS BASIC recogn izes 
only the first two characters of a name . 
For example: AA1$, AA2$. and AA$ wi ll 
all be processed as AA$. You should 
restrict your names to no more than two 
characters . If more than two are used , a 
qu ick scan of the cross reference report 
will reveal any conflicts 

The newly modified program and its cross 
reference listing now appears as shown on 
this page . 

You may question the inclusion of reserv-
ed words in the cross reference report. I 
believe they should be included because 
the cross rehmmce repm·t becomes a more 
efficient debugging tool when they are in-
eluded . O PEN, CLOS E, FIELD, DEF, 
DIM , LPRINT, INPUT, GET, PUT, 
PRINT@, STOP, END, RUN, LSET, 
RSET, LOF, KILL, and ERASE can be 
very helpful when debugging a complex 
program. On the o ther hand, IF, THEN, 
ELSE, GO TO, GO SUB, M ID$, LEFT$, 
RIGHT$, etc. probably won't be very 
useful to you in your debugging efforts. 
But you can easily ignore them if you 
want to, and someday you may be very 
thankful they're on the cross reference 
list! 

110 INPUT AS:IF LEN(A$)<>0 THEN GOSUB 160:GOTO 110 

150 END 

160 IF PS$="Y" THEN LPRINT A$ 

162 PRINT A$ 

170 RETURN 

Line ts Referenced at Line te 

101 102 

110 110 

1 60 110 

Names 

A~ 100 110 110 160 162 

ELSE 102 

END 150 

GO SUB 110 

GOTO 102 110 

I F 102 110 160 

INPUT 101 110 

LEN 110 

LPRINT 160 

OR 102 

PRINT 162 

PS$ 100 101 102 102 160 

RETURN 170 

THEN 110 160 
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Feedback 
From: H. Lawrence King, 365 West End 
Avenue, New York, NY 10024: 

1.) If portions of two/sixteen are still 
printed on a dark gray background when 
renewal time comes around, count me 
out. I won' t buy what I can't read. 

2.) Please define all abbreviations. "Com­
putereze" is hard enough to comprehend 
even when it is spelled out. 

3 .) Give some indication of the cost of 
the items you review; i.e. , SNAPP-III 
sounds great at $50 but not at $500. 

4.) I have a subscriptions to Data Cast 
(recommended by you for their tutorials). 
They appear to have ceased publication . 

5.) Please keep expanding and improv­
ing. You are very important in an in­
dustry where few suppliers provide 
enough information to use their products . 

Ed.: 
1) This was a mix-up at the printers. 

Many of our screens were printed much 
darker than we indicated. As a result of 
this (and unsatisfactory printing 
schedules , as well) we are probably 
changing printers with this issue. 

(2) We try to do this , but its easier said 
than done . It 's difficult to gauge which ab­
breviations are known by most readers 
and which aren 't. We can reasonably 
assume that all readers know the mean­
ing of TRSDOS or CP/ M, but should we 
define BIOS or SVC every time it first ap­
pears in a given article ? We do watch for 
terms which are likely to be arcane to the 
readers, but we'll probably continue to 
miss some of them. 

(3) It is our intention to include prices 
with all reviews. This one was overlook­
ed. The price for SNAPP-III is $100. 

(4) We understand that DataC:.u;t'!i fifth 
issue (the first one since March / April} is 
at the mailers and should be mailed by the 
end of the week (January 1).! 
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From: R. D. Schalow, Analytic 
Disciplines, Inc., 2410 Coliseum Blvd . 
North, Suite 108, Ft. Wayne, IN 46805: 

I have just reviewed my first issues of 
two/sixteen and they are terrific! Here's 
hoping and wishing that your magazine 
is an unqualified success and that you 
make piles of money - well earned, I 
might add. I had intended to let some of 
my associates review my own copies , but 
because there is so much useful and to­
the-point information, please find two 
more subscriptions enclosed. 

Some random comments ; 

-Rick Rump (MicroShell) worked for us 
until recently . A fine , sharp person, Rick 
wanted to develop such products under 
the Company banner . Because this type 
of thing is not our line (maybe it should 
be) I encouraged Rick to leave and form 
his own operation . While we hated to lose 
him, we're all delighted to watch his pro­
gress, and it 's good to see reviews such 
as yours which praise his efforts . 

-The official support to be given by Tan­
dy to independent software developers 
(TRS-80 Microcomputer News , 
December 1982) is very welcome news. 
Better late than never. But I hope this 
doesn't portend more delays in supplying 
Tandy-develuped software. 

-Please consider publishing an annual in­
dex to articles in the magazine. 

-If for any (unimaginable) reason you get 
to the point where you feel breakeven 
status will not be achieved in a timely 
manner, please advise your subscribers 
before pulling the plug. I'm certain they 
won't willingly let such an event occur. 

Ed .: 
We will consider an index, but probably 
not publish one until the end of 1983. 
Since there were only three issues in 1982, 
a sepc;~rate index for that year doesn't seem 
warranted. 

We are still growing at a slower rate than 
hoped for, but with continued use of 

direct mail promotion , we may reach 
break-even by the end of 1983. However, 
our low subscriber vo lume (2224 at late 
December) does not encourage adver­
tisers , and our revenue won't support an 
adequate number of personnel (or prin­
ting costs) for further expansion of the 
magazine. We could send out renewal 
notices six months early like Creative 
Computing does, but this is repugnant to 
me. 

A new magazin e, MainStream 
Microcomputing, and a newsletter (ten­
tatively titled Microcomputer Early War­
ning Letter) for seninr corporate manage­
ment, are planned for introduction in the 
near future. More about them is includ­
ed elsewhere in this issue. We encourage 
our readers to consider subscribing to 
these magazines! 

From: Norman N. Holland, James H. 
McNulty Professor of English , 409 
Samuel Clemens Hall , State University of 
New York at Buffalo, Amherst, NY 14260 
(9/1 / 82): 

. . . I think the magazi ne is off to a fine 
start. I was tremendously impr~'sscd with 
the DeBerry-LaForte ptece on program­
ming the video , a possibility hitherto clos­
ed to me. 

.. please don ·r forget those of us who 
are still locked into TI<.SDOS 1.2. I've got 
50 disks on Electric Pencil and TRSDOS 
1.2 and there just isn 't any worthwhile 
way to change them and no reason to -
everything works fine as is . Isn' t that an 
old computer maxim? If it isn ' t broke, 
don't fi x it? 

Ed.: 
That's an old computer maxim all right, 
but its interpretation depends on your 
definition of "broke. " Here is another old 
computer maxim : 

Always, always convert to the latest 
available operating system as soon ar ~ 
possible. The penalty for unbelievers ic 
the eventual requirement to do a multiple­
step conversion later, or to be unable to 
run any new software (including language 
enhancements). 



One of the weakest points o f Model II Scrips it- is the fact that if something happens to glitch ONE of 
the documents , the whole document menu is VNVSEABLE. 

The only ndvice that Fort Worth has to offer is to make backups That advice is certainly the 
best , and as long as you do it often enough you'll never need SCRIPFIX*. BUT, what if you're 
like most of us nnd forqet , or maybe you were in a hurry and just skipped the backup pro· 
cess the last few rimes and THEN someth ing happem. Disaster .... Sometimes it's not even just 
a matter of retyping, which is bad enough, but it could be that creative work is lost. Ohl It's 
such a sad thing to see a grown-up cry! 

Well , dry away the tears , because , now, there's a solution to this all too frequent problem. 
SCRIPF/X* restores your files to a readable state . After a Scrips it ' disk has been worked 
on by SCRIPFIX*, the Scrips it' menu will once again be readable. Even files which you 
purposely deleted will be shown in the menu. So, if you acc identally delete a document 
that you wanted, SCRIPFIX" will get it back for you. 

If all the documents in a full file had to be retyped, it would take a typist 20 hours 
averaging 50 words a minute just to key it in, no proofreadrng or editing. SCRIPFIX* 
takes about 2 minute~. 

SCRIPFIX* pays for itself the first time you use it' Compare the cost of 20 hours 
of typing to the SCRIPFIX* low price of $49.95' 

Remember , that fatal glitch could happen at any moment! Will you be ready? 

Don't delay-Get up to date ' Tandy has publis hed 80 Patches for Mode! II Scripsit. We have placed 
them all into a single DOFILE and tested them . Save hours of typing. Order SCRIPSIT 
PATCHES ' today! Write or phone: 

104 Bus hwick Road 
Poughkeepsie, New York 12603 

Phone (914) 471 9318 
SCRIPFIX* v. 1.0 for all versions of SCRIPSIT' ... ... ..... .... .. ... ....... , ...... $49.95 
SCRIPSIT PATCHES for SCR!PS!T'2.0 ...... . ................... .. . ..... .... . $19.95 

Master Charge and Visa welcome 
Certified Check, Money Order or C.O.D. 

Add $3.00 Shipping and handling' 

From: William P. Herbert , Atlantic 
British Parts, Ltd ., Box 109, Mechanic­
ville, NY 12118 (7/ 27/ 82) : 

Thanks for the new publication. It is sore­
ly needed. 

I would really like to see the following 
information: 

1. ) What is going on with ARCNET? 

2.) When, why and how of software for 
multiple users , etc . on the Model 16 . 

3. ) Hard Disks for Model Il /16. 

Surely by this time it should be obvious 
that a large, fast mass- storage device is 
necessary for many interactive uses. Mur­
phy's Law dictates back-up and floppies 
is NOT the way to do it , nor is fixed 
removable ("Hum, let 's see. Was that 1 
to 0 or 0 to 1? Whoops! "), With so many 
manufacturers now offering data cassette 
back-up integral with a disk, it seems that 
~his is the way to go. 

i:.d.: (1) According to Radio Shack 
sources ARCNET is still "on hold" as of 
Jan uary. There is no indication as to 
when it will proceed. However, if you 
need a network in the near future , you 
might investigate the Corvus OmniNet. 

It has been in commercial use for several 
years and is produced by Corvus 
Systems, 2029 O'Toole Avenue, San Jose, 
CA 95131. Their telephone is (408) 
946-7700. 

(2) Radio Shack is expected to release 
Microsoft 's XENIX v ersion of UNIX in 
Feb ruary. In addition , it has been 
rumored that a Ryan-McFarland multi­
user operating system will be available 
from Radio Shack in the near future (in 
fact , some attendees at the Las Vegas 
Comdex indicated that RS was running 
this system at their booth). Other vendors 
are likely to anno unce operating systems 
for the 16 within the next two or three 
mo11ths . A CP! M 68 (?). a p-code, and 
other UNIX versions are frequently men­
tioned, but vendors are not committing 
themselv es . 

(3) Hard disks, of course, must be sup­
ported by an operating system . At pre­
sent small hard disks (8 to 20 megabyte) 
by Radio Shack. Corvu5 , Cameo , and 
others are supported by various operating 
systems, including TRSDOS, Pickles & 
Trout CP/M, and Aton CP/ M. 
However, all of the5e presently support 
only the Z-80 side of the Model 16. Use 
of the 68000 chip with hard disk requires 

a new operating system. In addition, there 
are indications that substantially larger 
(100 to 140 meg) hard disks will be avail­
able in the near future at prices about the 
same as present small models. These new 
hard disks will require some new form of 
backup facility. (Can you imagine trying 
to backup to 100 floppy disks?) A pre­
viously reliable source foresees a new 
RS 40 meg hard disk by summer, but has 
nothing about price or backup facilities. 

9TRACKTAPE 
for TRS-80 Mod. 11/16 

ALDEVCO has available the AC­
CESS II ANSI std. 9 track mag. 
tape (1600 bpi) system tailored 
to the Radio Shack Model 11 /16 
hardware and TRSDOS, provid­
ing hard disk backup AND ac­
cess to mainframe data bases. 

Approx. price $5600.00 

ALDEVCO 
5725 Dragon Way 
Cincinnati. Ohio 45227 
(513) 561-7671 
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3719 M<!ntell Ave. 
Cincinn01ti,Ohio 45236 

(513) 891-4496 

. ichard H. Young 
ditor 
vo/sixteen 
31 East Orange Street 

• ancaster, PA 17602 

·e: Ju l y-August review of PR0-80 BASIC. 

>ear Dick: 

[ am writing to direct your attention to a misprint ~n the sort t1m1ngs in 
:his review. When I first read the chart, my reaction was "HA! A I itt le 
;low? I can sort faster than THAT in BASIC!" and I rushed over to clean the 
:osmoline from a good one I used to use with compiled programs. Sure 
~nough, It was able to beat every time handily. 

[ was getting ready to write you a letter which contained a big put-down of 
?ROBASIC 1When the realizat i on hit me that the timings just couldn't be cor­
rect. Even a BUBBLE sort (faster only than a turtle) would beat tp.e timings 
you presented. I then proceeded to resurrect a copy of PROBASIC which the au­
thor had kind l y sent me some time ago. Sure enough, the timings were wrong. 
1 be 1 ieve that the numbers at the top of the chart should have been 1000, 
2000, and 4!1l0il rather than 100, 200, 400. As your reviewer notes, it is not 
as fast as some, but it is not as shabby as your error made it appear to be. 

l think you o~e PR0-80 Systems a retraction/correction/apology. 

Perhaps your readers 
Teally speedy sort 
TRSDOS-Il v4.1: 

-#char U00 
2 2.9 
3 3.7 
4 3.7 
5 3.8 
6 3.6 
8 3.7 

' 
) 

might be 
(ours). 

20fl" 
5.9 
7.5 
7. 7 

interested 
These are 

4000 
11.2 
16.tl 
17.2 

in the relative 
the average of 

performance of a 
ten runs, using 

Your readers · might be int erested to knov that while the SHELL algorithm is 
certainly much quicker than linear exchange (e.g. BUBBLE) type algorithms, it 
is the SLOWEST of the generally used non-linear algorithllla. My favorite book 
on the subject is SOR1IHG AHD SORT SYSTEMS, by Harold Lorin (Addison-Wesley, 
1975). 

Since I had the old BASIC eort dusted off, I will send it along for your read­
ers entertainment. I don't recolllllend sorting in BASIC un l ess you are forced 
to (like in a compiled program), but the algorithm contained herein is the 
fastest one I have ever seen. This algorithm waa presented to the ACM by 
Richard C. Singleton in 1968, and was an extension of work done by Hoare and 
Scowen • 

First, the driver program, vbich simply builds a random array and invokes the 
sort. The process is repeated ten times, printing the start and end times of 
each sort invocation. Set the variable AS% to select the size of the array, 
and the variable SS% to set the length of the strings, 

10~0 CLEAR 200e0 
1~10 DEFINT A-Z 
1020 FOR K% • 1 TO 1~ 
1030 RANDOM 
1040 AS% z 11!0 
1050 DIM A$(AS%) 
1060 SS% • 2 
10 70 WS$ = S'TRING~ (SS% I" ") 
U80 TP%(11) = l 
1090 B0%(11) = AS% 
I Jlt0 FOR I% = 1 TO AS% 
1110 A$(I% ) m WS$ 
11Z0 FOR Jl • 1 TO SSt 
1130 MID$(A$ ( It),J%,1) z CHR$(47 + RND(lll)) 
1140 NEXT 
ll)fl NEXT 
116fl Q% • FRE(A$) 
1110 PRINT TIME$ ;" "; 
1180 GOSUB 1~001! 
1190 PRINT TIME~ 
12~0 ERASE A$ 
1210 NEXT 
122fl END 

) 



Now the _ _,rt itself: 

Ut"ffl ST% = ~ 
Utltlfl LO% • TPl(SJ%) 
1.2,fl HI% • BOl(ST%) 
1~3tlfl IF (HI% - LO% ) 13) THEN 

ELSE l28ffil 
l-4tl0 ME% 2 (LO% ~ HI%) \ 2 
l~Stl~ II% "' LOl 
lfl6tl~ BI% = Hll 
1~7tlfil IF A$(LO%) ) A$(ME%) THEN SWAP A$(ME%),A$(LO%) 
l~Btlfil IF A$(HI%) < A$(ME%) THEN 

ELSE llUJit 
1~9tlfll SWAP A$(JU%),A$(ME%) 
llfiltlfll IF A$(10%) ) A$(ME%) THEN SWAP A$(LOt),A$(ME%) 
llltlfll PI$ = A$ (MEl) 
112tlf BI% 2 BI% - 1 
113tlfll IF A$(BI%) < = PI$ THEN 

ELSE 112tlt} 
ll4tl~ TI% • TI% + 1 
liSt!~ IF A$(TI%) ) = PI$ THEN 

ELSE ll4tltl 
ll6tltl IF TI% ( = BI% THEN SWAP A$(BI%),A$(TI%) 
ll7tltl IF TI% > BI% THEN 

ELSE 112tltl 
118tltl IF (BI% - LO%) > (HI% - TI%) THEN 

ELSE l23flt'l 
119tlt'J TPZ(ST%) = LO% 
12.,tlt'J BO%(ST%) • BI% 
12 Ltlf.l LO% = TI% 
122tlf.l GOIO 126tlfll 
123tlf.l TPZ(ST%) = TI% 
1240fl BO%(ST%) 2 HI% 
12Sl'lfl HI% • BU 
126tlfl ST% • ST% + 1 
127tlfl GOTO 1~30~ 
12Bfilfl IF ((LO% + 1) - (HI%)) > l') THEN 137~0 

ELSE FOR I% z LO% ~ 1 TO HI% 
1!900. PI$ • A$(I%) 
13000 II% • I% - 1 
13100 IF A$(TI%) > PI$ THEN 

ELSE 13600 
1320fil A$(TI% + l) = A$(TI%) 
1330fil TI% • TI% - 1 
134filfil IF A$(TI%) < • PI$ THEN 

ELSE 13200 
1 35fl~ A$(TI% + L) • PI$ 
116ft~ I!IEXT 
137fltl ST% • S1% - l 
138fltl IF ST% < f) THEN 

ELSE lfllflf 
139fltl RETURN 

The sort code show above is uncompres sed, for readability by human beings. 
The computer, of course, prefers it compressed, like this: 

11Uli10 STZ=f) 
1111110 LO~=TP%(ST%):HI%=BO%(ST%) 
1llfil2fil IF(HI%-L0%)13)THENELSE10150 
101130 ME%•(LO%+HI%)\2:TI%=LO%:BI%•HI% 

:IFA$(LO%)>A$(ME%)TRENSWAPA$(ME%),A$(LO%) 
100411 IFA$(HI%)<A$(ME%)THEMELSE 10060 
10050 SWAPA$(HI%),A$(ME%):I~A$(LO%))A$(ME%)THENSWAPA$(LO%),A$(ME%) 
111060 Pl$ 3 A$ (ME%) 
100711 BI%=BI%-1:IFA$(BI%)<=PI$THENELSE1il070 
10080 TI%•TI%+1:IFA$(TI%))•PI$THENELSE1ii0Bfil 
10090 I~TI%<=BI%THENSWAPA$(BI%),A$(TI%) 
10100 I~TI%>BI%THENELSE100711 
10110 I~(BI%-LO%)>(HI%-TI%)THENELSE10130 
10120 TP%(ST%)•LO%:BO%(ST%)•BI%:LO%•TI%:GOT010140 
101311 TP%(ST%)•TI%:BO%(ST%)•EI%:RI%•BI% 
10140 ST%•ST%+l:GOTOlll020 
10150 IF((LO%+l)-(HI%))>~THEN10200ELSEFORI%=L0%+1TOHI% 
10160 PI$=A$(1%):TI%•I%-l:IFA$(TI%)>PI$THENELSE10190 
10170 A$(TI%+l)•A$(TI%):TI%=TI%-1:IFA$(TI%)<=PI$THENELSE10170 
10180 A$(TI%+l)•PI$ 
Ull90 NEXT 
10200 ST%•ST%-l:IFST~(~THENELSE1il0 1 0 
10210 RETURN 

Naturally, I am delighted to have a magazine taking my favorite machines so 
seriously. Keep up the good work. 

Kindest Regards, 
SNAPP, IHC. 

Robert F. Snapp 
President 



WHAT'S AN SVC?? 

Jim Kloosterman 
Post Office Drawer 48 

Rogers City , Michigan 49779 

Before I tell you what an SVC is, let me 
tell you what it is not. No, an SVC is 
NOT yet another toxic chemical, govern­
ment agency, or some electrical heart 
malfunction. Look near the end of the 
TRSDOS Section of your Owner's 
ManuaL in the part entitled 'Technical In­
formation" . Note the many pages devoted 
to named routines with function codes. 
THOSE are SVCs - Supervisor Calls . If 
you'll look in the 'Technical Information 
Section" of your Model II Owner's 
ManuaL you'll see a page or two on "How 
to Use the Supervisor Calls. "Don't find 
it very illuminating? Don't give up; page 
through the routines again. Aren't you in­
trigued by some of the "sneaky" things 
they can do? 

Why do the SVCs exist? Why are they in 
your Owner's Manual? All Radio-Shack 
(R / S) software, including TRSDOS, has 
occasion to do many little things over and 
over again. It is a great time-saver in 
Radio Shack's program development to 
have a standard set of routines for those 
repetitive chores. The programmers at 
R/ S may use the SVCs rather than "rein­
vent the wheel" every time they have a 
programming job to do. That's why SVCs 
are in RAM! Although they were not 
originally intended for your use, R/ S has 
unveiled some of them . 

Who uses these SVCs7 Savvy, M-L 
(machine-language) programmers. No 
reason for them to spend hours figuring 
out the details of doing "sneaky" things, 
writing code for them, then debugging. 
Not if they can use someone else's handy 
routine already in RAM! Great! So, what 
if you're not an accomplished M-L pro­
grammer? Should you forget about 
SVCs? No, it's not quite THAT bad . 
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Note that each SVC requires the Z-80's 
A-Register to be loaded with , minimally, 
the function code and, often, other data 
has to be loaded into other registers as 
well. Then an "RST 8" command must be 
executed. Pre-loading the Z-80 Registers 
and executing an RST 8 are M-L tasks, 
and a tiny M-L program is needed to do 
them . Finally, upon return from the SVC, 
there may be information conveyed by 
the "C" -flag and / or the "Z" -flag and / or 
registers. Making use of that information 
is also a M-L program task. YOU CAN­
NOT DO THESE CHORES WITHIN A 
BASIC PROGRAM! 

If you are a M-L programmer, setting-up, 
using the RST 8, and going on about your 
business with the Z-80 are easy chores. 
If you are NOT a M-L programmer, you 
have three choices: (1) forget SVCs; (2) 
have ~omeone else write the needed M-L 
program you can place in high Ram and 
then call it as needed from BASIC; or (3) 
learn to write tiny M-L programs and 
then proceed as in (2). 

M- L Programs Brought To Life 
Before you are tempted by the first 

choice, I have provided a "teaser" pro­
gram which will allow anyone to use han­
dy SVCs from BASIC. This small pro­
gram can enable / disable the BREAK 
key (using SVC 3) and set CRT scroll­
protection (using SVC 27) . 

SVC / CMD 

EF37 21 00 00 3E 03 CF CO 22 42 EF C9 FF FF 2A 42 EF 
EF47 3E 03 CF C9 46 3E lB CF C9 

The above are three little M-L programs 
in hex all run together! They don't look 
like much in "straight hex" M-L, do they7 

Here's how we will make them come 
alive! First, make yourself a "clean" disk 
- a new one, formatted and backed-up 
from your TRSDOS BASIC working 
master, or a disk for which good back­
up copies are available for every file! Very 
strange things can happen in case of M-L 

errors. I wouldn't want you to lose a disk 
filled with treasured files if things went 
very wrong! 

Second, put your fresh-clean disk in your 
Model II and bring it up to TRSDOS 
READY . Then. type 

DEBUG ON (ENTER) 

and type 

DEBUG (ENTER) 

You will sec the top-half of the screen 
changeJ to the Debug Display. The 
flashing cursor will be on line 12 follow­
ing a ? 
Press 

(X) 

just to be sure you are in hex addressing . 
Then press 

(M) 

and you will get A== ..... asking for an 
address. 

Type 
EF37 

The screen will change. The top address 
in the left-most column should read EF37. 

Sixteen hex-number pairs immediately 
to the right indicate the current contents 
of the sixteen bytes of RAM that begin 
with hex address EF37. 

Press 
(Fl) 

The cursor will jump up onto the first 
one! Now type the twenty-five hex bytes 
EXACTLY as they appear above . The 
cursor will jump from one to the next an -----_ 
wrap-around to the next line automatical­
ly. Use the (arrow) keys to go back and 
make any corrections - all you have to 
do is type over. PROOFREAD VERY 
CAREFULLY! 



______ On the second line of RAM following 
EF47 you should see 3E_ In location EF4F 
there should be C9. Let's count over to 
it. The 3E following EF47 is in forty­
seven. The 03 is in forty-eighl. Then 
comes forty-nine, forty-A (Yes, A -
we're in hex. remember!), forty-B, forty­
C, forty-D , forty-E and, finally, forty-F. 
EF4F should be C9. 

When you're SURE your entries are cor­
red, press 

(F2) 

Next press 
(ESC) 

That should bring back the ? . 

Press 
(0 ) 

and note the addresses change in the left 
column . You should see 61239 where the 
EF37 used to be: that's the decimal 
equivalent. Press 

(X) 

and hex addressing will return. Finally, 

press 
(S) 

on the first command line. 

Type 
BASIC 

and then 

SVCTEST ! BAS 
(ENTER) 

(ENTER) 

for the second command. 

Just type 
(ENTER) 

-M:61239 

for the next line to end the DO file. Later, 
NOT NOW, that will be handy. At 
TRSDOS READY, type 

BASIC -M:61239 (ENTER) 

After the BASIC Ready reply , type 

CLS (ENTER) 

Now, type in the BASIC program shown 
in LISTING 1. 

Proofread careful! y. BEFORE ANY AT­
TEMPT TO RUN, you should save the 
program to disk. You can accomplish this 
as follows: 

Type 
and you will return to TRSDOS READY . SAVE"SVCTEST / BAS" (ENTER) 

The M-L routines are in RAM,and we 
don't want to ever type them in again! 
Type 

DUMP SVCML!CMD START= EF37 END= EF4F RORT = R 
(ENTER) 

Careful , get it right! When TRSDOS 
READY is back, our M-L routines will be 
on disk in a file named SVCML!CMD. 
"RORT = R" simply tells TRSDOS not to 
try to execute the M-L program(s) after 
loading (disaster in this case!). 

Next. type 
DEBUG OFF (ENTER) 

At TRSDOS READY type 
BUILD SVC (ENTER) 

Type 
SVCML!CMD (ENTER) 

and then 
(ENTER) 

Back at BASIC's Ready, type 

RUN (ENTER) 

The program should ask you to select 
which of the three routines you wish to 
test. 

Press 
(0) or (d) to disable the (BREAK) 
key 
(E) or (e) to enable the (BREAK) key 
(S) or (s) to set-up scroll protection 
for the 0 through 22 top lines of the 
screen. 

Play with it! 

If you have trouble, LIST and check 
carefully. If you can't find any error in 
the BASIC program, be sure you SAVE 
the latest version to the disk as above. 
Then type 

SYSTEM (ENTER) 

MOD II 
CP/M® 

IQ QUIZ 
Does your TRS-80 Mod II: 
Yes No 

0 0 transfer files from 
TRSDOS to CP/M? 

0 0 store 596 K bytes on 
a floppy disk? 

0 0 talk to a Cameo 
cartridge disk 
system? 

0 0 talk to a Corvus 
Winchester disk 
system? 

0 0 support XON/XOFF, 
ETX/ACK and clear-
to·send serial printer 
protocols? 

0 0 talk to double sided 
floppy drives? 

0 0 give you access to 
hundreds of applica· 
tions programs? 

0 0 give you a choice of 
a dozen or more 
languages? 

0 0 run the best docu· 
mented, best sup-
ported CP/M 
available? 

If you answered no to any of 
these questions, raise your 

Mod ll's 10 with 

P&T CP/M.t!l 2 
Contact us, and we'll send 

you details on how to expand 
your Mod ll's horizons. 

Price (FOB Goleta) 
$185 for standard P&T CP/M• 2 
$250 for P&T CP/M" 2 for Corvus 

or Cameo hard disk drives. 

~ 
~RoOf® 

PICKLES & TROUT 
P.O. BOX 1206, GOLETA, CA 93116 

(805) 685·4641 
CP/M 18 a reglotered trademark of Dillltal ReHarch. 

TR&-110 il a trademark of Tandy Corporation . 
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At TRSDOS READY, use DEBUG as 
above to inspect the M-L program. You 
may make any needed corrections and use 
DUMP again as before. 

After turning DEBUG OFF- or anytime 
at TRSDOS READY you want to run my 
BASIC program (when DEBUG is off) -
you need only type 

DO SVC (ENTER) 

The M-L and BASIC programs and 
BASIC itself with the proper high-RAM 
restriction (61239) will be loaded and a 
RUN will be given [unless you press the 
(BREAK) key immediately after the 
BASIC logo appears.] 

NOTE: DEBUG must be off to use a DO 
file!* 

Let's Analyze The BASIC Program: 
Line 10 defines the types of variables (I 
hate the suffix characters) and defines the 
handy code for cursor-off as string SF. 
Then it does CLS and turns off the cur­
sor (which makes for "cleaner" display­
ing). The Remark is the disk-filespec of 
the program - as a reminder when you 
SAVE it. 

Line 20 continues more single-byte codes 
to turn the blinking cursor on (SN), print 
on black background (SB), and print on 
white background (SW) . Also included is 
a string list (SL) and a one-character-long 
string variable we'll use for input (51) . It's 
IMPORT ANT SI be assigned as a one­
character string; we'll use MID$( 51, 1) 
later! 

Line 30 assigns integers I- 0 and X= 0 and 
defines addresses (in hex) for USRO 
through USR2 - so they can find the 
three little M-L routines they utilize. 
These addresses depend upon where the 
specific M-L routines are located in RAM . 

*To "play with" my BASIC program with 
DEBUG operative, at TRSDOS READY 
type DEBUG ON and (ENTER) then 
SVCMLICMD and (ENTER) and BASIC 
SVCTEST / BAS -M:61239 and (ENTER). 
If you want to temporarily drop into 
DEBUG from BASIC's Ready. type 
SYSTEM"DEBUG" and (ENTER). To 
return to BASIC, be sure the PC-register 
contains 2800 in hex and press (C). 
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While not strictly necessary for variables 
where the initial value is "don't care", 
assignment of all the variables to be used 
early in any program serves three pur­
poses: (1) It's a handy reminder of the 
variable-names used (Have I used Xl ?); 
(2) It allows control of the order in which 
the variable-names are entered within the 
internal tables of the BASIC Ipterpreter 
(the further down, the longer the search); 
and (3) it minimizes the later relocation 
of the tables to accommodate new 
variable-names. It can be important to 
assign any DIM statements and/ or any 
array-variables last! 

Line 50 displays the "menu". Note the use 
of SW to obtain a black-on-white print! 

Line 60 has SB to exit the "reverse" mode, 
as well as SN to turn the blinking-cursor 
on. The SF turns it off again. The state­
ment MID$(SI, 1) = INPUT$(1) may be 
new to you. With SI previously assigned 
as a one-character string, this allows in­
put of one character from the keyboard 
WITHOUT BASIC CREATING ANY 
NEW ENTRY IN INTERNAL STRING­
SPACE - helping avoid the dreaded 
"dead computer" during periodic "gar­
bage collection". 

Line 70 uses INSTR along with string SL 
to recognize valid input letters - upper 
or lower case. It's often simpler than the 
many IF SI = "D" THEN .. , e tc. 
statements usually seen for the purpose! 

Line 80 is an error print and returns to line 
50. 

Line 100 gets down to the use of USRO. 
The variable X here is purely a matter of 
format; no data is passed-to nor returned­
from the M-L routine in this case . (The 
value of X survives unchansed here .) 
What does happen is that BASIC passes 

control of the computer to the M-L pro- ~ 
gram at address EF37 hex. 

The M-L program there, in turn, sets up 
for and calls SVC function-code 3 to ac­
tually disable the processing of the 
(BREAK) key. Then, control returns to 
the M-L program which returns it to 
BASIC to interpret the next statement. 
That's a tabbed-over-to-31 reverse-mode 
print "(BREAK) DISABLED" .. The SB 
returns the CRT to black-background 
mode . 

Likewise, line 120 uses USR1 to enable the 
(BREAK) key. Both the lines continue 
with a printing demonstration in lines 
140- 170. When that follows line 100, 
you will be unable to (BREAK) the 
computer! 

Line 190 inputs the number of lines to be 
scroll-protected. 

Line 200 checks to be sure that number 
is in the range 0-22 or causes an error 
printout and return to line 190. 

Line 210 has the critical X= USR2(X) ~ 
statement. Here, a value is passed in thl 
variable X which is used by the M-L pro­
gram to properly set up for the SVC with 
Function Code 27. That actually does the 
scroll protection. No data passed back. 
The value of X survives unchanged -
and is used in the reverse-mode print-out. 

Lines 220 through 260 demonstrate scroll 
protection if any has been provided. 

PLEASE NOTE THAT IF YOUR BASIC 
PROGRAM USES CLS OR PRINTS 
CHAR$(27), CHR$(30) or CHR$(31), 
THOSE AUTOMATICALLY CHANGE 
ANY SCROLL-PROTECTION TO 
ZERO LINES! 

In my demonstration program I used CLS 
in line 10. Thus, each time you RUN the 
program, scroll-protection will be zero 
lines initially. However, at line 230, I did 
NOT use CLS! Instead, I used 

PRINT@ ( 0, 0) I CHR$(24); 

to get the cursor to the upper-left and 
clear the screen. When a portion of the 
screen is scroll-protected, you may wish 
to clear only the unprotected portion. In 
that case, use the same trick but with the 



_ statement 

PRINT@(r,O),CHR$(24); 

where r is the number of lines you have 
scroll-protected. 

My apologies for such a long BASIC pro­
gram! Hopefully, you found enough tips 
in it to compensate for the typing . 

UBe Your Own BASIC Programs 
To use these SVCs and the M-L programs 
in your own BASIC program, proceed as 
follows : 

MOVE or COPY the file SVCML/CMD 
onto the disk you are using. BUILD a DO 
file similar to our SVC file but with the 
file-spec of your BASIC program instead 
of SVCTEST / BAS. (Keep the same RAM 
high-limit on BASIC at 61239.) Early in 
the program, assign the absolute ad­
dresses for USR functions as in my Line 
30. Define an integer (MUST BE AN IN­
TEGER!) such as X. Then, whenever you 
wish to disable the (BREAK) key, insert 
the statement X= USRO(X). Whenever 
you wish to enable the (BREAK) key, use 
X= USRI(X). And whenever you wish to 
alter scroll-protection, (1) set X equal to 
the number of lines you want protected, 
and (2) use X"" USR2(X) . That's all there 
is to it! 

Well , almost. 

Further Notes on Enabling/ Disabling The 
Break Key 
The M-L programs have built-in protec­
tion if you ask (BREAK) be enabled when 
it's already enabled or be disabled when 
already disabled. However, you should 
be careful to limit any input to the scroll­
protect program to the range 0 through 
22 . 

A BIG CAUTION ON USE OF (BREAK) 
KEY DISABLE: You can EASILY get a 
BASIC program into an inescapable loop 
with the (BREAK) key disabled! It can be 
disaster during check-out of the program 
- if you haven't SA VEed the most up­
to-date version on disk. The only solu­
tion is the RESET switch . That will 
destroy the current RAM copy of the 
BASIC program. Even if you avoid 
endless loops, when you LIST you can 
temporarily stop the listing anywhere 
with the (HOLD) key BUT YOU WILL 
NOT BE ABLE TO (BREAK) THERE! 
Why disable the (BREAK) key at all7 Too 
often in routine production use of a pro­
gram, the operator presses the (BREAK) 
by accident. A touch typist goes right on 
typing! Finally, a look at the screen in 

dicates something is very wrong . Then 
comes panic and the cry, "Oh! The com­
puter's broken!" By then, it may even be 
too late (depending upon what was typed) 
to simply type CONT and press 
(ENTER). If the production version of the 
program had immediately disabled the 
(BREAK) key, then when a typist's quick 
finger strays over there, nothing 
catastrophic will happen. 

My advice is to place the disabling state­
ment on a separate line and insert a single 
quote in front so it's NEVER executed. 
When all program check-out is finished, 
then delete the prefix. 

Another trick, useful in later program 
maintenance, is to conceal an extra valid 
input in the main-menu structure - not 
listed in the printed menu. Suppose, for 
example, our BASIC program had 
nothing to do with (BREAK) enable/disable . 

Let's change line 20 so that the string-list 
is defined S = L "DdEeSs" + CHR$(126). 

On line 70, add ,280 to the end of 
the ONIGOTO list. 

At line 280, copy line 120 exactly, then 
add :GOTOSO 

Now, RUN the program . When anyone 
holds the (CTRL) key down while press­
ing the (6) as a menu selection, the 
(BREAK) key will be enabled and a con­
firming note will be displayed. Few users 
need ever know that such a feature exists! 
You might wish to conceal such a "secret 

TRS-80 MODEL 16 AND 
68000 SYSTEMS 

DATABASE AND FILE 
SOFTWARE 

Rdational Database System 
Easy To Use - Powerful 

INTRODUCTORY OFFER $595 

Menus & English Subset 
Query Language 

68000 Code Efficiency 

Separate File & Sort Packages 

Features Never Seen Before. 

Send For Catalog. 

DATA MANAGEMENT SYSTEMS 
211 N. EL CAMINO REAL. lOlC 

ENCINITAS. CA 92024 
or Phone: (619) 942-o744 

TRS·80 II a tra demark or Tandy Corp . 

key" in every menu in a large program. 

FINALLY, ALWAYS ENABLE THE 
(BREAK) KEY BEFORE ENDING ANY 
OF YOUR PROGRAMS IN WHICH 
YOU DISABLE IT! 

A Few Closing Comments 
It's possible to write a M-L program that 
can serve as a Universal SVC-Driver 
allowing a BASIC program to utilize 
ANY of the SVCs . However, it won't be 
as efficient and will require much· more 
understanding by the BASIC 
programmer. 

Normally, I use RAM above hex-address 
FOOO for M-L programs allowing full use 
of all normal BASIC RAM area. The 
default when no limit is stated on loading 
BASIC is -M:61439 or EFFF hex - the 
byte before FOOO hex. 

Here I've used a lower limit, depriving 
BASIC of two-hundred bytes for two 
reasons: (1) If readers use SERIAL output, 
the serial comm-drivers are likely in the 
FOOO through F3FF area of RAM. (Parallel 
printers don't need those.) (2) I wanted 
to give an illustration of the procedure for 
limiting BASIC's use of RAM. The alloca­
tion of two hundred bytes leaves room for 
additional M-L programs to be added to 
your "library" later . 

The actual M-L programs used here 
(Listing Two) are in no particular 
assembler format as I didn't use one. 
Write M-L without an assembler? Sure, 
it 's not THAT difficult! 

Turn the page for Listing One (the BASIC 
program) and Listing Two. 

TRSDQS--.CP/M 
Willi 

Model II usersl Convert files between 
TRSDOS and CP/MI 

• ltffOitMATTU rum under TRSDOS 
• Operates on single drive system 
• Converts in both directions 
• CP/M operating system not needed 
• 1"111 TRSDOS record lengths supported 
• Initializes Olank CP/M diskette 
• Displays or dumps CP/M files 

• Manipulates CP I M directory uncler 
TRSDOS 

5249.00 from stock. CP/M++IBM and 
CP/M++DEC versions of REFORMATTfll 
also a·vallaOie ar SZ49.00 from MicroTech 
Exports, Inc. 467 Hamilton l"'ve .. Palo !"'ito. 
CA 9430 1 o Tel : 415/324-9 114 0 TWX: 
910-370-7457 MUH-I"'LTOS 0 Dealer & 
OEM discounts available . ::::1: • 
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10 DEFINl l.XcDEFSTR 8:8F=CHR$C2l:CLS:PRINTSF;' ::::::I.) c r c: ~:; r / r:·: r.:-1 u 
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Listing One 

Machine - lanquaqe Luda, ~11esp ac ~ 5V CML / LMD 

l oc:at:.ir.J n (_LJrJHTi d i HJ mn F~mon 1 c: 

DISABLE < BREAK > at 61239 decimal. EF3 7 heM 

EF37 
EF3?< 
n::-::~;c 

Ef'<>D 
E:: F :::.E 
EF41 

:21 (1() (1() 

CF 
co 

C"l 

LD Hl.. .• 0000 

F<s·r B 
f'([' T 1\IZ 
L.D ( f~F.q2 ) , HI... 
F<ET 

c::n mmE.o: n t:. s 

S (o:?t:. {~):-.:: .~~; 

do 13\,'[ 3 
r · E~ t Lt.r· rl on f:?~r · r .. ur· 

t.r:·lB:O. l;, ;;..< V ~;) dlJlJ 

t··;cd : ui' Ti ·to Bf.":1E>I C 

(.HJDF\Ef.'S:'S bTUf'II·1Uf..:: I...UCI-4"1101'1 dt. 6J. :z::J•) i.J•?t:. lllldl. E:l" ·'f :, ~ t1e :-: 

EF42 FF FF mt.~s; t b~a not. (l 

ENABLE (BREA~} KEY at 61252 decimal. EF44 h e x 

E:F44 :~:A •12 EF l..D tiL , \ E:F42) 
EF'· .q.; ": E (J:~; 

1:::F-<l';' C:F 
E:F4?'l C't FIEf 

SCROLL-PRO TE CT dt 61 259 dPcimMl, EF48 hex 

EF,'i-B 4 6 
EF4C :"'E 
EF4E CF 
E:F4f". C'~ 

1 B 
LD B, \ HL.i 
LD A, JEt 
F~~3 T f3 
FE;: ·r 

)j(f.iJ:l::3 ~;;e t: HL ""i~clcl 

·~> e! I r-·1-· ~r, 

cJu :3\/C ::; 
l""e turn to Bf.\SIC 

~;et HL=#l i m;~s 

s ~~~ t ?'i=::~~7 clec 
do S 1,JC 2 "7 
r · ~,t.:UI"I"l to [1(-:;!:llC: 

NEXT AVA ILABLE BYT E at 61264 decimal, EF50 hex 

Listing Two 
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the TRSDOS READY command level and an SVC very difficult. 

Dr. Gary Turkel 
137 Lafayette A ve . 
Suffern, NY 10901 

The TRSDOS Supervisor Ca lls (SVCs) 
are convenient and efficient aids for ac­
complishing many programming chores. 
You should think of them as a library of 
subroutines to handle numerous func­
tions: input-output (v ideo, keyboard 
printer, and disk ), searches. sorts. and 
computations. SVCs allow you , as the 
programmer, to do many operating 
system chores without having to return 

without involving the user. 

The SVCs can be called only within an 
assembly language program. This 
assembly language program can then be 
called from a high level language (e.g . 
BASIC. COBOU. or from another 
assembly language program, or from the 
TRSDOS READY command level. My 
rule of thumb limits assembly language 
program usage to those tasks that cannot 
be performed by a high level language, 
in my case COBOL. 

SVCs can be tricky because some features 
of an SVC may be nullified by certain 
TRSDOS characteristics we don't know 
about. This can make testing and using 

I remember the first SVC I tried to use: 
SCROLL. This Supervisor Call protects 
a number of upper screen lines from be­
ing scrolled off the screen . I spent many 
unsuccessful hours trying to make it 
work . Finally, in desperation, I decided 
to use it in my program anyway to see 
what would happen . Sure enough, it 
worked! I had been testing it from the 
TRSDOS command level, not realizing 
that whenever TRSDOS READY ap­
peared , the number of lines to be pro­
tected had been re-initialized to zero. Give 
Tandy a C for their documentation!! And 
the only reason they get a grade lhal high 
is because they are better than all others 
I've seen. 

TRS-80™-WHY BUY DIRECT? ;;:;~,-· 
Buying a GENUINE TRS-80 direct, literally, means buying from 
the Tandy Warehouses in Fort Worth . For the end user this is not 
possible . However. the closer a retailer is located to the source \ 
the lower his cost per unit and the closer his buyer can come to 
" almost " buying direc t. WE ARE CLOSER so WE SELL LOWER. 
It only takes a FREE phone cal! to verify this FACT. 

WARRANTY: 
ONLY A GENUINE TRS-80 purchased 
from an Authorized-Outlet can have 
the Radio Shack Warranty. 
BUYER BEWARE OF IMITATIONS. 

, 1 < ( < • ~ - ' • I 

' . ~ .. - . .. .. - . . . -... .. .. - ·-- . -
- .. :.:...:::.·_~ ,.....,.. ... 

*' ' 

SAVE SALES TAX* 
PLUS DISCOUNT 

'TEXAS RESIDENTS ADD ONLY 4% 

, ·-·~~-~-~.~-· - -····-·-· -·--·-·-- '''WE ARE CLOSER'' l 
!>'"'.'%.,,;.;,-;~.~""· ,-" .- . -. ·---·-···--·-··-.... .... ... - --.. ····----··- ·-"··· . 

rULfT1-n.-rl 
FORT WORTH COMPUTERS 

L 1 ~ 
IN TEXAS CALL 817·573-4111 

TOLL FREE ORDER NUMBER: 1 · 8 00 · 4 33 -S-A-V-E 
TM: TRADE MARK OF THE TANDY CORPORATION 377 PLAZA GRANBURY • FORT WORTH • TEXAS 76048 
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SVCs And Z80 Programming 
Since calling an SVC requires an assembly 
language routine, you need at least a 
rudimentary understanding of 280 code. 
While such a tutorial is not within the 
scope of this article, I will attempt to ex­
plain those features essential to writing a 
280 program that will call an SVC. 

The ZBO CPU consists of, among other 
things, seven general purpose registers 
(contiguous memory cells) and a special 
register called the Flag register. (Other 
registers and components are not needed 
for the SVCs and are not included in this 
discussion.) Each register has a letter 
name: A,B,C,D,E,F,H, and L. Certain 
registers may be grouped together to form 
register pairs: AF,BC,DE, and HL. The 
280 gets all its data from memory loca­
tions (addresses) named numerically from 
zero through 65535. 

Each of the above addresses and registers 
consists of eight memory cells, with each 
cell holding a binary digit called a bit; 
eight bits make a byte. Numbers from 256 
through 65535 require more than eight 
bits for binary representation, hence the 
need for a register pair (two adjace{lt 
memory locations) to hold numbers in 
this range. Note that the register pair AF 
cannot, however, be used for this 
purpose . 

There are two types of data: character 
data and numeric data . Character data 
are letters, punctuation symbols, numeric 
symbols, and graphics characters which 
are represented by an eight bit code call­
ed the ASCII code . Numeric data may 
take many forms. Three that relate to this 
discussion are addresses (require sixteen 
bits), integers (may be eight or sixteen 
bits) , and Opcodes (may be eight or six­
teen bits). Opcodes are numeric instruc­
tions for the micro-processor. They may 
be combined with sixteen bits of address 
data, eight bits of character data, or an 
eight or sixteen bit integer to form a com­
plete instruction. 

SVC program instructions fall into two 
categories: (1) those that transfer data 
from one place to another, and (2) those 
that alter the memory location from 
which the 280 will get its next instruction. 
Data may be transferred internally in the 
microprocessor from register to register, 
or it may be transferred between a register 
and a memory location. Normally, the 
280 will get its instructions from the next 
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sequential location in memory. However, 
a number of instructions will tell the CPU 
to get its next instruction from someplace 
other than the next memory location. 

SVC 27: SCROLL 
Let's go through a program that will call 
the SVC SCROLL (function code 27). 
SCROLL is written in Z80 mnemonic 
code (mnemonic code is a symbolic 
representation of the actual numbers of 
an instruction). The mnemonics are con­
verted into actual numbers by a program 
called an assembler. (Those without an 
assembler can still create a program file 
by entering the instruction into memory 
using the DEBUG utility. See sidebar.) 

SCROLL protects a designated number of 
upper screen lines from being scrolled off 
the screen. The screen is scrolled when a 
line feed is sent to the screen, and the cur­
sor is on the 24th line. A line feed is sent 
to the screen whenever the operating 
system displays a character in the 80th 
column of the screen (or it can be done 
using the SVC VDCHAR [function code 
8)). The parameters, or "Entry Condi­
tions" as The Owner's Manual calls them, 
required for SCROLL tell us that before 
calling the SVC, the B register must con­
tain the number of upper screen lines to 
be protected (zero through 22 are the on­
ly valid numbers) . The A register must 
contain the number 27, which is the func­
tion code number for this SVC. 

Now to the program in Listing L The 
mnemonics in the 9th and lOth lines tell 
the assembler the memory location for the 
start of the program - FOOD hex­
adecimal. The numbers in the columns to 

0000' 

F"UOO 
f'DO:Z 

F001 

F .OOI'i 

Cf 

C9 

00100 
00200 
00300 
00"100 
00500 
006.00 
00000 
00<;100 
01000 
01100 
01200 
Gl~OO 

01100 
01500 
01.700 
01800 
01900 
02000 
02100 
02200. 
02300 
OZ'IOO 
02500 
02600 

the left of the line numbers are in hex­
adecimal format generated by the 
assembler. The column on the far left con­
tains the addresses of the first byte of each 
instruction. The next columns contain the 
instructions, with each two digit hex 
number representing a byte of code. From 
this, we know that the instruction at ad­
dress FOOO has the hex value 06, and the 
contents of the next address, FOOl, is a 
number with a hex value of 05. 

The first program instruction is located 
on the 15th line; it tells the Z80 to transfer 
(LD) the number 5 to register B. The next 
line instructs the CPU to transfer the 
number 27 (lBhex) into the A register. 

At this point, we're ready to call the SVC 
by using the instruction on the 21st line . 
RST 8 is an instruction that tells the CPU 
to get its next instruction from memory 
location number 8. When it finishes the 
instructions there, it will be ready to con­
tinue with the instruction immediately 
following the RST 8. 

IMPORT ANT: The RST 8 instruction is 
THE method of calling ALL SVCs. The 
code beginning at address number 8 will 
decode the SVC code number (in register 
A) , execute the SVC, and then return the 
CPU to the address following the RST 8 
instruction for its next instruction. In 
Listing 1, this next instruction is a RET 
(return) that tells the CPU to go back to 
the program it was executing before it was 
directed to this one . 

Something to remember: a return to 
TRSDOS READY, a CLS statement in 
BASIC, or an ERASE option of the 

oCOHHENT-< 

PRO~RA~ 101 SCROLL~/ASH 

THIS PROGRAM PROTECTS THE TOP 
~ LINES Of THE SC~EEH FROH SCROLLING, .. 

tiSEC 
OI:IC O~OOOH 

1-------TP•~SFER DATA TO APPROPRIATE----
I REGISTERS 
I 

LD DrS !PROTECT 5 LINES 
LD Ar27 ISVC CODE NUH9ER 

I--------ALTER PROGRA~ Sf:IJUI!:HCE---------
1 

RST 

RET 

8 

END OI!'OGOH 

I.JUMP TO SVC 
I SUBROUTINE 
JRETURN TO t:I'ILLINC 
IPIIOCRAM 

Listing 1 



DISPLAY statement in COBOL are some 
of the ways that the number of protected 
lines is re-initialized to zero. flOOD' 

F006 
f008 
FOOA 
fOOC 

F'OOE 

F'OOF 

06 3C 
OE 37 
16 50 
3E 11 

CF' 

C9 

00100 
00200 
00300 
00"100 
00:100 
00600 
00700 
00900 
00900 
01000 
01100 
01200 
01300 
0 1"10 0 
01500 
01600 
01700 
01800 
01900 
02000 
02100 
02200 
02300 
02'\00 
02:500 
02600 

.COHHENl+ 

PROGRAM IDl PRNTR60/ASH 

THIS f'ROGMH INITIAU21::S C~RTAIN 
PRINTER PARAHET£RS USINC SVC I 17 .. 

ASEG 
ORG OF006H 

I-------TRANSFER DATA TO APPROPRIATE----
; REGISTERS 

LD 
LO 
LO 
LD 

8·60 
c,::;::; 
o',eo 
A.l7 

lPG LENGTH 60 L/P 
1~:1 PRNTED L/P 
180 CHAR/LINE 
JSVC cODE NUHBER 

;--------ALTER PROGRAM SEQUENCE-------- -

RS•T e I.JUHP TO SVC 
JSUB.ROUTINE 

RET IRETURN TO CALLINC 
IPROJ;RA" 

END OFOOliH 

Of course, this SVC program is useless by 
itself; it must interact with another pro­
gram designed to list items onto the 
screen. A sample COBOL program 
demonstrating the use of the 
SCROLL! ASM program is shown in 
Listing 2. Notice that the assembly 
language program is called AFTER the 
screen is cleared. In BASIC, the assembly 
language program is called after each CLS 
command. Listing 3 

More U&e& For SVCs: SVC -17 PRINIT 
I have two objectives I keep before me 

during my programming applications. 
One is to avoid exiting the program and 
returning to the TRSDOS READY com­
mand level to do an ope.rating system 
chore; the other is to save the operator 
from having to perform any operating 
system chore. The next two programs 
demonstrate the methods I use to achieve 
these objectives using the SVCs. 

The first program, utilizing SVC 17 
PRINIT (listing 3) , is a beautiful 
substitute for the FORMS command. For 
one thing, the printer need not be turned 
on to execute it. For another_ its usage 
eliminates the need for the operator to 
know and type in the FORMS command 
when needed . All you have to do is make 
up one of the programs incorporating 
PRINIT for each size form or report ap­
plication you have and call it before you 
start printing . 

Tf<S-80 Ko-»1 II COBOL lRM/COBOL 1.38) 
SOUf<C£ FILE: 0£"01/PRG 

Even better, you can accomplish the same 
things with only one program if you 
know a little fancy programming. Pass 
the values for the printer parameters from 
your high level program to your SVC 
program. That's what I did. TRSDOS in­
itializes the printer parameters to an in­
convenient set of values for my printer on 
boot-up, so I inserted one of these pro­
grams in the DO file that is automatical­
ly executed on boot-up. 

When using the SVC PRINIT, Register A 
must contain the number 17, the SVC 
function code number. Page length, 
printed lines per page, and characters per 
line must be placed in registers B, C, and 
D respectively before the SVC is called 
with the RST 8 instruction . 

For the uninitiated, page length is the 
maximum number of lines that can be 
printed on a page; printed lines per page 

Listing 2 

LINE DEBUC PG/LH A.,.e •••• ,,,,.,,,.,,,,,,,, .• ,,,,,,,,,,,,~,,,,,,, , , ••••••• ,,,,, 

010100 IDENTIFICATION D:IUISION, 
OOOZOO ,..f(OGRAM - IOo ~EI101 -PF<C. 

0 0 030 0 EHYl"ROHH£NT O%VJSION. 
AD040D CONFICURATION SEl:TIONo 
000500 SOURCE - CO"f'UTER. RSK2. 
000600 OS.JECT-COf'ff'UTEf(, RSf12. 
d0d700 DATA DIVISION. 
00080'0 WORtaNC-STORAGE SECTXON o 
OOll900 01 DISPLAY-LINE. 

I 
2 
J 
~ 

5 
I. 
1 
8 
? 

10 001000 83 FILLER PIC X(20) VALUE 
001100 "THIS IS LINE NUHE;ER:• o II 

IZ 
I~ 

H 

001200 03 DI~F'LAV-LIN£-NUMR~R P I C 999. 
001300 03 FILL[~ f"'IC )((:i7h 
001400• 

15 OD1~0D F>J<Ot£DUK DIVISION, 
1& )0000 001600 MAIN-A:TH. 
t1 >GOOD 001700 DISPLAY Sf'ACES LINE I ER~SE, 
IB >OOOB 001900 CALL 'SC~Oll5/A5"', 
19 - 001900• 
ZO >IOOA 002000 
21 002108 
ZZ DOZZOO UtJT:IL 

2~ 102~001 
Z1 ~OUC OOZ100 CTOF· AUH. 
2~ UD25Do-:• 

0024-0D•• 
) 0020 002700 OI5f'L~Y-II-LIHE -RTHo 

VARYING D:ISf'LfiiY-LIM-NUMEJ~n: 
fROM l 8Y a 
O:I§FLAY-LINE-MUMER > TTBt 

Z6 
27 
28 
29 
30 

)0020 002800 DISPLAY DISPLAY-LIN£ LIN£ Dl:SPLAY-LI.NE-NUI'ISEit. 
00211JUOa• 
ODJUDO•• 

is the number of lines that may be printed 
before going to the next page; characters 
per line is the number of print positions 
on each line and is usually set to either 
80 or 132, depending on the report to be 
generated or the printer size. 

Try a number of programs calling 
PRINIT, and experiment by varying the 
values of registers B, C, and D each time. 
Note: Register B can never contain a 
value less than that contained in Register 
c. 

SVC -38 RETCMD 
My final program uses SVC 38 RETCMD 
(function code 38) (see listing 4). When 
I found it , I thought I might have 
discovered the ultimate SVC. However, 
I soon turned up some problems 
associated with its usage. The SVC 
RETCMD executes a TRSDOS library 

* **************************************** 
* * * " " " II 

* " " * * 

model IS 
58000 CODE 

mE miST 
* A memor4 test program ror the mode~ 16 in 5 
~ versions 128 · 256 - 38LI - 512K & RLLTEST. 
: restr;: eac h bL.jtl! 3 7 difp=!rl!nt Wii.4G . .. 
" " .. 
" .. 
" " " * * " * 

D l'!ter:ts tlaO memo r ll Oerore !.JOUr wnrra nt ~ 
e xpires or yo ur prosrams crash due to bad 
memor4 c hips 

- LOW PRICE-
29 . 95. Tests an~ 1 memory !iize (spet:iflj size! 
39.95 ' ALL TEST woll detect and tesr whatever 

memor1.1 si2e tt'lf! machine has * 'l'lu l lu I. IUD S M I ~ I'ING 

# COffiffiiNG SO ON ffiASTEFI ffiA IL R SUPER 
* CAPACITY SUPEFI FEATURE ffiFIIUNG LIST 
: PPOCPPm ~DP THE ffiDOELI S 

* ; GUSTOffi COffiPUTEFI PFIDCPAffiS ~DP THE 
If rrlDDELS I- 2-16 C ALL FDA DETAILS .. 
~ 

.. .. .. .. 
* .. 
l< 

" * ll 
ll 

" .. 
* .. .. 
" .. 
" " * .. 
* .. .. 
It .. 
* " ,. 
*· 
* .. .. 
ll 

" * * " .. .. 
" .. * 

: SO C OffiPUTEFI SERVICES : 

: 11:14 LOIS OFI WllLIRffiSTOWN NJ 08094 # 
: S D"l-728-351!7 : 

* " : VISfl 1\ ffif\STEFI CAFIO WELCOmE ! 
****************•**•********************* 
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?0100 

Listing 4 00200 
00300 
00'100 
00500 
00600 
00700 

0 00 0 ' 00800 
00900 
01000 
01100 
01200 
0 1300 

FOlD DE 03 01'1 0 0 

F012 21 F0 02 01500 
F015 D.!o 20 01600 
F017 11 0020 0170 0 

01800 
01900 
02000 

F01A 19 02100 

F01El 3f: 2o 02200 
02300 

F OlD CF 02'100 
FOil: 00 02500 
F'OlF 20 F9 02600 

02700 
F021 C9 02900 

02900 
03000 
03100 
03200 

F022 '13 52 '15 41 03300 

F026 5'1 '15 20 'I 'I 
F02A 55 "' I> 2F '16 
F02E '19 '!C 211 'IE 
FU32 :12 '15 '13 53 
F036 30 39 39 39 
F0 3 A 20 "'C 52 "'C 
F03E 30 35 30 AO 
F0'12 44 "19 52 2 0 03'100 

F0"\6 20 20 20 2 0 
FO 'I A 20 20 20 20 
FO'IE 20 20 20 20 
F052 20 20 2 0 20 
F056 20 20 20 20 
F05A 20 20 211 20 
F'05E 20 20 20 AO 
F062 53 '13 52 '15 03500 

FOb.!. "1 5 'IE 20 20 
F 06A 20 20 20 20 
F06E 20 20 20 20 
F072 20 20 20 20 
F076 2 0 20 20 20 
F07A 20 20 20 20 
F07E 20 20 20 AU 

o:u.oo 
03700 

command and then returns to your pro­
gram for the next instruction. This is very 
nice, but it doesn' t eliminate operator in­
teraction for those commands usually re­
quiring it (e.g. , KILL, FORMS). 

Another of RETCMD's shortcomings in­
volves the limits imposed on its applica­
tion: some of its most useful commands 
are not callable from BASIC or COBOL 
because they overlay areas of memory 
also used by BASIC and COBOL (e.g., 
CREATE, KILL, COPY, MOVE). A 
COPY or MOVE can usually be ac­
complished from within a high level 
language, and there is an SVC for KILL 
(function code 41, named, appropriately, 
KILL) so the problem is not insurmoun­
table. However, CREATE does create a 
problem. Although SVC OPEN (function 
code 40) is able to create a file , creating 
a file is on1y a sidelight to OPEN's main 
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,COMMENT+ 

PROGRAM 101 RETCHO/ASM 

THIS PROGRAM PERFORMS A SERIES 
OF THREE TRSDOS LIBRARY cnMMANDS 

ASEG 
ORG OF010H 

;------ -INITIALIZE COUNTER AND ADDRESS--
OF FIRST COMMAND 

LD C•3 iCNTR FOR 3 
SVC'S 

LO HLo CI'IND1-3Z ;SET HL PNTR 
LD E<r32 13Z CHAR 
Ll> DEr32 I COMMAND 

:------------SVC LOOP--------------

LOOPl; ADO HLrDE ;fOINT HL TO NXT 
COMMAND 

LO A.39 :sue com:: NUMBER 

RST e IJUMF· TO SVC 
DEC c 
JR NZrLOOF'l 

RET iRETURN TO CAL LING 
lf'ROGRAM 

fAGE 
1-- - - ------TRSOOS COMMANDS-- --- ---------
I 
CHN01! DC 

'CREATE DUH/FIL NRECS• 999 LRL~so . 

DC 
'DIR 

DC 
"SCREEN 

ENn OF' 0 10H 

purpose, which is to open a file. Thus, 
there is no way to control the size of the 
pre-allocated file . If file size is not impor­
tant, an OPEN statement will create a file 
of minimal size. 

A second-rate solution I devised to get 
around this limitation is to use the 
RETCMD SVC to create a dummy file of 
the size that might be needed later, then 
use the DOSCMD SVC (function code 
37) to call the main high level language 
program. When the name and size of the 
needed file are known, the RENAME 
SVC (code 47) could be used in a program 
called from the high level language . This 
wastes a lot of disk space, and there might 
not even be enough space, but occasional­
ly compromises are unavoidable. Perhaps 
some day Tandy will give us a decent 
SVC for creating a file. 

Getting back to the program using ~ 
RETCMD SVC (Listing 4) , the Entry 
Conditions, fo und in RETCMO's 
specifications in The Owner's Manual, 
have been complied with: Register A con­
tains the SVC code 38, and the B register 
contains the length of the command string 
in bytes. The paired letters "HL" in Line 
15 mean the HL register pair must con-
lain the add ress of the first byte of the 
command string. The instruct ion on line 
21 of the program accomplishes thi s re­
quirement. T have made the second and 
third strings longer than necessary but the 
same length as the first string to simplify 
the programming . 

Peculiarities Of The Microsoft Assembler 
T must Jigress for a moment to point out 
two oddities of the Microsoft (licensed to 
Radio Shack) assembler. The DC state­
ment tells the assem bler to con vert the 
character string between the quote marks 
to a series of ASCII numbers to be plac-
ed in memory starting at the current loca-
tion in the program . Microsoft , fo r 
reasons unknown to me, decided that the 
last byte of the string should have its most 
significant bit set to one. This puts the ~ 
value of the last byte outside the range of 
ASCII values. 

In the program shown in Listing 4, the 
RETCMD SVC is expect ing only ASCU 
code in the string . Because of this , it ig­
nores the last byte of the string. This is 
a critical error for the first command 
string! The Microsoft assembler chang~;J 
the last value in the string from 50 to 5. 
The solution I used here to counteract 
such a devastating error was to add 
another byte to the string . 

The second - and in my opinion, more 
significant - fault with the Microsoft 
Assembler is the incorrect printing of two 
byte numbers in the third column of the 
assembler listing . On the 15th line of 
List ing 4, the hex number F003 appears . 
Although this is a valid hex address, it 
does not correctly represent the contents 
of the memory locations intended. It 
should be printed as ' 03 FO m­
dicating that the contents of address FOB 
are 03hex and the contents of address 
F014 are FOhex . 

This reversal must be remembered if you 
are using Listing 4 to enter the program 
in memory using the DEBUG utility. Note 
also that the 17th line contains a similar 
reversal error . The instructions on this 
line should be printed as ' 11 IF 00 



......... 

The Question Of Error Routines 
I have so far ignored the subject of errors. 
Strict programming practice would· in­
dicate that these programs be able to han­
dle an error condition. Personally, I don 't 
include any error routines in my pro­
grams. I feel they have such narrow func­
tions that thorough testing will reveal any 
programming errors . Additionally, error 
routines will usually take up more 
memory space than the main program. 
This space is in very short supply indeed 
when you consider that all the space 
below FOOO must be reserved for 
TRSDOS and the high level program, and 
the space from F300 to FFFF must at least 
be shared with TRSDOS and video 
memory. 

For those who want to write error 
routines, Register A will contain an error 
code when the CPU returns to your pro­
gram for the next instruction after the 
RST 8 instruction. A list of the codes and 
their meaning can be found in The 
Owner's Manual. 

A Final Word For BASIC Users 
BASIC programmers should note that 
many of the functions of the SVCs can be 
accomplished using existing BASIC 
statements or keywords . CHR$, INKEY$, 
HEX$, LOC, and DATE$ are a few that 
come to mind . COBOL unfortunately, is 
more limited in this respect. There are 
many SVCs that will enhance programs 
in either language. 

If you don't have an assembler, you can create a program file utilizing SVC 
27 SCROLL or any other assembly language program by hand assembling, us­
ing a Z80 Opcode listing to get the hex numbers of the mnemonics and a decimal­
to-hex conversion table to convert the data to hex format. 

For the program in Listing 1, the following steps should be followed : 

From TRSDOS READY type in 

DEBUG ON (ENTER) 

type in 

DEBUG (ENTER) 

This puts you in the DEBUG utility . 

Press the following keys (DON'T PRESS ENTER): 

(M) (Fl key) (0) (0) (0) (Fl) (0) (6) (0) (5) (3) (E) (1) (B) (C) (F) (C) (9) (F2 key) 
(0) (this is the letter 0 ) 

Now the instructions are in memory in hex format. Note that the digits placed 
in memory between the (Fl) key and the (F2) key are the same sequence of digits 
as in columns 2 and 3 of Listing 1. 

TRS - 80 I'IOdE'l II DEBUG Proor e ~ 

FOOO H 05 3E 11l Ci= C9 FF 00 FF 00 FF 00 
F010 rr 00 rr 00 i=F 00 FF DO FF 00 FF 00 
F020 FT 00 FF oo rr 00 FF 00 FF 00 FF 00 
F030 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 
FO"!O FF 00 FF 00 FF DO FF 00 FF 00 FF 00 
F050 FF DO FF 00 FF 00 FF 00 FF 00 FF 00 
F060 FF 00 FF 00 FF 00 FF 00 FF 00 FF 00 
F070 Ff 00 ff DO FF DO FF DO FF DO FF 00 

PC SP SZHF'NC AF f;C DE HL IX 
2900 211'[ 000000 0000 DODO 0000 DODO 0000 

? 0 
DEE:UG is now ON 
TRsDOS READY 
DEI:'UC 
DEE!UC is r.ou OFF 
TR£DOS li(ADY 
DUMP SC~OLLJ fA5M 5TARr - rooo ENC>-F'005 
TF<SDOS READY 
SCREEN 

Listin)!, 5 

FF 00 FF 
FF 00 FF 
FF 00 FF 
FF 00 FF 
FF 00 FF 
ff 00 ff 
FF 00 FF 
FF 00 FF 
IY AF' 

0000 0000 

DO 
DO 
00 
00 
00 
00 
00 

'.> •• ' •. '.' ..... 

0 0 4 ••••••••••••••• 

BC' 01<:' HL' 
0000 0000 0000 
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FRENCH 
SPANISH 

<..:.;ERMAN 

FOR~IGN LANGUAGE 
VOCABULARY BUILDER 

Over 1000 co••on words and 
Phrases ~re r~ndomly t~sted in 
flash card fashion. You (an 

add over 1000 •or@ ~ords of 

~our o~n choice. Hark the more 
difficult words so th~t the~ 

dPP@ar more often! ~ake the 
words ~ou know appear less 
often. TR5DOS 2.0 reauired. 

One language $45 
Two languages $75 

All three langua~es t95 

ADD• INC. 
184-08 TUDOR ROAD 
JAMAICA, NY 11432 

Above Prices include 
all shpg & hdl9 in USA 

checks must be dr~~n on 
USA bank 
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··1 BOUGHT IT" 
"My biggest loss 
of programming 
time using 
Snappware's 
COLLEGE EDUCATED 
GARBAGE COLLECTOR 
is spent inserting 
my diskette." 
SCOTT ADAMS- PRES. OF ADVENTURE INTL. 
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HOW TO USE THE SVCs 
ON THE MODEL II 

Roger Conant 
University of Illinois 
Circle Campus 
Box 4348 
Chicago , 1L 60680 

SuperVisor Calls - or SVCs as they are most commonly ca lled - are TRSDOS 
machine language ~ubrout i nes that are always stored in memory. They are used quite 
often by TRSDOS itself, but it 's possible for you to use them directly, too. In fact , 
it 's hard to imagine doing much assembly language programming without them since 
they make it so easy to do. 

Although SVCs are primarily for assembly language programmers, you can use them 
without being an "assembler freak. " And you can use them without having the TRS 
assembler disk and programs, All you need is DEBUG. 

This article will show you how to usc the SVC~. I start out by assnming you know 
practically nothing, even about DEBUG. I make the further a ~~umption , however , 
that you are a fast lea rner! So hy the time you are half way thro ugh this article , 
you will have used the SVCs to enter and save a simple program (one whi ch you 
might even find useful ). After passing the midway point, the article gets into more 
technical information intended primarily for use by assembly language programmers. 

A Few Hands-On Demonstrations 
(With Explanatory Patter) 
Before we get started , the symbols I've used throughout this article are dehned as 
follows: 

~ (asterisk) represents "Press the ENTER key" 
[Fl ] represents "Press the Fl ke y" 
lF2] represents "Press the F2 key" 

To run your first SVC, rev up your Model II and type in: 

CLS * (Remember, the "~ " stands for "Enter '" ) 

CLEAR' 

DEBUG ON* 

DEBUG * 

Entering thPsf> few commands will display the machine memory . You'll see the memory 
for hex addresses from 2800 to 287F, and you'll see displays of the contents of various 
registers (PC SP, SZHPNC, AF, l3C DE, HL, IX, IY, AF', BC, DE', HL' ). Note that 
the contents of the A Register (the left half of "AF") are zero In the vernacular, this 
means that the A Register is "Loaded" with 0 . 
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- In DEBUG you practically never type "Enter;" note the absence of "*" in what follows . 
Now type in the things shown on the left side below: 

M 

[Fl] 

CFC7 

[F2] 

c 

Th is enters "Memory" mode of DEBUG. The machine will 
type "A= "; it 's asking fur an address 

The cursor jumps to cell 2800 and waits for your data 

Here you are entering a very small program into the 
memory; it will "call" the SVC subroutine and then exit to 
THSDOS 

This saves your program in memory. If you have made a 
mistake, start over aga in with the "M" 

T his means "Run the Program" 

If you 've done everything correctly , you'll hear the disk whirr, leave DEBUG, and 
end up back at TRSDOS READY . Actually , you have just run a program using SVC 
#0 INITIO that initializes all I!O Jevices . OK, ~u it wasn 't very exciting, but it was 
a start . 

The next one is more fun. Ty ;.>c in : 

DEBUG* 

R 

A 

08 

>> 

lA 

[F2] 

c 

You get the di splay again, and your "CFC7" is still there 

This puts you in to the "Register" mode of DEBUG. The 
machine asks " ~ > " mean ing, "Which register should I 
alter?" 

Cursor jumps to the A register display 

This loads A with zero eight, and the zero is very important! 
Loading A with 08 means that SVC #8 will be used 

Use the right arrow key to space over two spaces to the B 
register 

Load B with lA hex ( = 26 decimal ) 

This saves the contents of the registers 

Run the program 

There! Now that really produced something noticeable! What you did was invoke 
SVC #8 VDCHAR whose function is to display one character on the screen. And 
you did this by establishing the special "Entry Conditions" for SVC #8 . 

Entry Conditions supply instructions to TRSDOS by telling it which SVC subroutine 
to use. And the Entry Conditions also tell the subroutine which data to use . Each 
1f the various SVCs requires its own special Entry 2Conditions . 

A = 8 is the required Entry Condition for SVC #8, and following rhe placement of 
this value in Register A , certain required dala mu~t be placed in Register B. For SVC 
#8 the required data is the ASCII code of the character - lA hex or 26 decimal, 
a "control" ~haracter whose function is to turn on the reverse video. 

TR5-80 MODEL II 
SCRIPSIT USERS 

KEY WORD INDEX 

(KWIX) 

Alphabetically lists every KEY WORD from 
the SCRIPSIT document(s) you select. Up 
to 100 documents from multiple diskettes 
may be indexed together. 

KWIX uses a " Non-Key-Word" dictionary 
file to eliminate common words, then 
produces a sorted listing of KEY WORDS, 
with document and page reference 
numbers. 

KWIX abo has a "Key Word in Context" 
capability. Key Words may be listed alone, 
or cen tered in 80 or 132 characters of 
conrext. 

KWIX is FAST and EASY TO USE. All di~K 
output files are " packed" to provide 
maximum indexing capacity and speed. 

Requires a 2-disk Model II and SCRIPSIT. 

Complete documentation included 
........ ' ... $40.00 

TRS·80 MODEL II USERS 
TRSDOS REVEALED! 

TKSOOS 2.0 MEMORY MAP 

Complete address/ function map of 
Model II TRSDOS (OQ00-27FF). ldenti­
fie~ ~y~tem ~ubrourines, tables and 
status indicators. Many useful patches 
included ........... . . . ... .. $15.00 

MOD II DISASSEMBLER 

Produces an assembly language source 
code listing, with labels and cross­
reference, from any machine code 
program in memory. ASCII data areas 
translated, NOT listed as instructions! 
Contains a " search" mode and many 
other special features. 
Complete documentation included 

....... . .... $45.00 

SPECIAL OFFER 

Use the TRSDOS Memory Map, Dis­
assembler, and your own ideas to 
" customize" your operating system. 
TRSDOS Map and Disassembler 

...... . ... . . $50.00 

SKYLINE SOFTWARE 

Suite 2411-S 
3705 S. Georse Mason Dr. 

F:.ll< Church, Va. 22041 

TRS-80. TRSDOS and SCRIPSIT are trademark< of Tandy Corp. 
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DON'T 
BLAME 
THE 
SOFTWARE! IS0-3 

Power Line Spikes and Hash often cause 
memory loss or erratic operation. Often 
floppies, printer & processor interact! 

OUR patented ISOLATORS eliminate 
equipment interaction AND curb damag­
ing Power Line SpiKes, surges and Hash. 
Filtered 3-prong sockets and integral 
Spike Suppression. 125 VAC, 15 Amp, 
1875 W Total· 1 KW per socket. 
IS0-1 ISOLATOR. 3 Filtered Sockets; 

1000 Amp 8120 usee Spike Sup­
pressor . . . . . . . . . . . $76.95 

IS0-4 ISOLATOR. 6 Filtered Sockets; 
1000 Amp B/20 usee Spike Sup-
pressor ... . ..... . .... . $128.95 

IS0-3 SUPER-ISOLATOR. 3 DUAL fil· 
tered Sockets; 2000 Amp B/20 usee 
Spike Suppressor ...... $115.95 

IS0-7 SUPER-ISOLATOR. 5 DUAL fil­
tered Sockets; 2000 Amp 8/20 usee 
Spike Suppresor . . . . . . . $186.95 

Master-Charge, Vl~a . American Express 
TOll FREE ORDER DESK 1-800-225-4876 

(oxeop' AK 1 HI, MA, PR & Can•d•) 

Electronic Specialists. Inc. 
171 South Ma•n Street. Nallck. MA 01760 

Techmcal & Non-soo· 1·611·655·1532 
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You can repeat the above experiment with any of the 128 ASCII characters (00 hex ~ 
. through FF hex). For example, to get rid of that unpleasant reverse video, type: 

DEBUG* 

R 

A 

08 

>> 19 

[F2] 

c 

You should find your program ( CFC7) still there 

Machine asks "= > " 

Getting ready to load A again 

Load A with 08 

Load B with 19 hex ( = 25 decimal) 

Save the changes 

Run the program to display the normal video character 

This example produces the same results as a small assembly language program that 
written out would be: 

LD A,8 

LD B,25 

RST 8 

RST 0 

; Load A with 8 

; Load "Normal Video" character into register B 

;Invoke SVC subroutine. This statement is the final 
;statement in every usage of a SVC and behaves like 
;CALL SVCnn where nn is the number in the A register, 
;except that in the A register the number must be in 
;Hex notation 

;End of program-return to TRSDOS 

If this assembly language program were compiled by the TRSDOS compiler M80 
and loaded by the TRSDOS loader L80, the result would be the following string of 
hexadecimal codes, stored in the computer's memory: 

3E 08 

06 19 

CF 

C7 

3E 08 06 19 CF C7 

Load Register A with 8 

Load Register B with 25 decimal 

= Call the SVC whose number is stored in Register A 
(specifically VDCHAR) 

= Return to TRSDOS 

This program, when run , would perform the loading of the A and B registers which 
you accomplished manually via DEBUG. If the registers are loaded manually, the 
only part of this program needed is the "CF C7" part. 

Here's another demonstration using SVC #15 called DISKID that will read your disk 
IDs into memory. Note the Entry Conditions for this SVC in The Owner's Manual. 

DEBUG* 

R 

AOF 

>> FF 

Another example of manually loading the registers 

This accomplishes the same thing as an assembly language 
program: LD A, 15 (=OF hex) 

This accomplishes LD B,255 ( = FF hex) 

>>>>>> 2810 And thi:~ does LD HL,2810. 2810 is the start of a 32-cell "buf­
fer" area that will receive the data placed there by the SVC 

[F2) Save the register data 



~ This time we will set a breakpoint in DEBUG to avoid slipping back into TRSDOS. This is done by: 

B 

1 

2801 

c 

Machine asks"#= .", i.e. , "which of the ten 
breakpoints do you want to set?" 

It asks "A= ... ", i .e., "at what address should 
the #1 breakpoint be set?" 

In place of C7 at this address, 07 appears! 

Now we run the program, up to the 
breakpoint 

Presto! Your disk drive names appear in locations 2810-282F (with blanks for inactive drives). But you are still in DEBUG . 
The effect is the same as if you had written the assembler program in the second column below (ignore the first column for now): 

06 FF LD B,255 

21 10 28 LD HL,x'2810' ;hex 2810 is the start of the "buffer area" 

3E OF LD A,15 ;15 = number of DISKID SVC 

CF RST 8 ;call the SVC 

The first three lines in the second column above establish the required entry conditions for the DISKID SVC when used to 
---.. get the IDs for all four drives . The fourth line is the "call" to the 4SVC subroutine which places the names of your disks into 

the specified area in memory (2810-282F hex). 

All SVCs can be run "manually" as I've shown in the above examples, Typically, a useful program consists of several SVCs 
with a good bit of other code besides. In the current example, we can display the DISKIDs which so far are stored in memory 
and have not been officially "displayed ." Of course, you can read them, but that's because you are in DEBUG; if you had not 
set the breakpoint, you would have exited to TRSDOS and seen nothing displayed. The display can be accomplished by careful­
ly typing in the following string of entries, shown all on one line to save space but with white spaces for readability: 

E R A 09 >> 20 OD :>::.::.> 2810 [F2] J 2800 C 

The "E" gets rid of the breakpoint . The "J 2800 C" runs the program after setting the program counter to the start of the pro­
gram . The stuff in between is the manual equivalent of the following program (again, ignore the codes at the left for now) : 

3E 09 LD A,9 

06 20 LD 8,32 

OE 00 LD C,ODH 

21 10 28 LD (HL),x'2810' 

and the program CFC7 in memory is 

CF RST 8 

C7 RST 0 

; VDLINE SVC number 

; = 20 hex = the number of chars to be 
displayed 

;"return" character at the end 

;2810 hex is where data is 

;call the SVC named in Register A 

;Return to TRSDOS when done 

Look up the VDLINE SVC in the Owner's Manual and see how the preceding program datafits the required entry conditions 
for this SVC which reads memory data and displays it on the screen . 

two/ sixteen January-February 1983 39 



Writ~ng Programs W~ich Includ~ SVCs. . . ~ 
In Simple cases, that s all there IS to usmg SVCs - JUSt load the registers and call the SVC. Of course, it's tedious to loaC: 

registers manually, and it's easier to write the assembly language program shown above to do it. However, for quick jobs, 
or if you don't have the TRS assembler programs M80 and LBO, you can do it with DEBUG. For example, what was done above 
for the DISKID SVC and the VDLINE SVC can be accomplished by: 

DEBUG* 

M 3000 [F1] 

06 FF 21 20 30 3E OF CF 

3E 09 06 20 OE OD 21 20 30 CF C7 

[F2] J 3000 C 

;Get ready to enter code starting at Hex 3000 

;This is the DISKID code above (you ignored it) but modified so that the 
;data is stored in locations 3020-303F hex 

;This is the VDLINE code similarly modified 

; This saves the program and runs it 

The advantage of doing it this way is that now you can save the entire program permanently by typing at TRSDOS READY 

DUMP DISKIDS (START= 3000 END= 303F)* 

And you will then have a program on disk that ~ou can use any time. First turn off DEBUG wi th 

I DEBUG OFF* 

To use the new program, you can just type 

DISKIDS * 

Try it. Put in a different disk in Drive 1 (if you have one) and test the new program. 

Now you can see what those "ignore for now" codes in the previous two examples were - the compiled, or machine language, 
version of the assembly language programs. To get these codes you have to consult a source on Z-80 programming (for exam­
ple, Z-80 Microprocessor Programming and Interfacing, by Nichols, Nichols, and Rony, published by SAMS) , but for simple 
jobs you can get by with this abbreviated table. 

To create the necessary Entry Conditions for th e SVC s: 

WHEN IT SAYS THE ASSEMBLY CODE IS AND THE COMPILED CODE: 
A = n LD A, n 3E n' 
B = n LD B, n 06 n' 
C = n LD C. n oE n' 
D = n LD D, n 16 n' 
E = n LD E, n 1 E n' 
(BC) = address LD BC, address 01 address' 
(DE ) = address LD DE, address 11 address' 
(HL) = address LD HL, addres s 21 address' 

In this table, "n" stands for a number from 0 to 255; "n'" stands for the corresponding number in hex, from 00 to FF; "address" 
stands for an address in memory that in hex form is JKLM; and "address'" stands for the same address but with first and last 
parts inverted (thus, LMJK) according to the peculiar convention used by the Z-80. Using this table, you can hand-compile~ 
simple programs and enter them via DEBUG and save them via DUMP as we did above. 

At this point, you should have enough information to experiment: try RAMDIR, which load:; all your directory information 
into memory at a location you select by (HL) =address. (Hint; set a DEBUG breakpoint right after the "CF" or you will pro­
bably have trouble.) If you succeed, try putting the directory information into alphabetical order by filename, using the SVC 
SORT. Try printing uut the date to your printer, if you have one, using the SVC DATE and SVC PRUNE . 

40 two / sixteen )anuMy-February 1983 



- An important thing to be aware of when constructing programs this way or when using the assembler: you should always assume 
) that calling a SVC with RST 8 ("CF") destroys the contents of all the registers. Actually, RST 8 ("CF") doesn't always do this, 
but the Owner's Manual doesn't tell which registers are altered by the subroutine and which are not, except for those listed in 
the "Exit Conditions" information. And they're almost always altered. So play it safe. 

Not all of the SVCs are quite as easy as the examples above. In fact, some like PARSER and OPEN have to be studied with 
care and require not only loading registers but also creating buffers (sections of memory set aside for storing data), preloading 
the buffers, and so on . You probably should stay away from complex ones like these unless you have the M80 assembler program 
or are a very careful hand-compiler. 

For Assembly Language Programmers, Mostly 
If you have M80, you can save yourself a lot of effort by creating a macro library, consisting of macros that do most of the 
dog work for you. I have a macro in my library MACLIB/ MAC as follows: 

VDLINE MACRO 

LD 

LD 

LD 

LD 

RST 

CALL 

ENDM 

BUF 

HL,BUF 

B,L&BUF 

C,ODH 

A,9 

8 

NZ, ERROR 

;BUF is the symbolic name of the 
data 

; buffer holding data to be displayed 

;VDLINE SVC 

When I want to use this, I call it from with my Assembly program by writing the one line: 

VDLINE OUTBF 

where OUTBF is the name of some arbitrary data buffer, and the M80 assembler program in effect replaces this by the six lines 
which set up and call the SVC, as follows: 

LD 

LD 

LD 

LD 

RST 

CALL 

HL,OUTBF 

B,LOUTBF 

C,ODH 

A,09 

8 

NZ,ERROR 

Of course with this one, somewhere in the data section of the program must appear 

OUTBF: 
LOUTBF 

OS 
EQU 

(some number of bytes to be reserved) 
$-OUTBF 

Here the saving is not very spectacular, but with a biggie like OPEN or PARSER, it is very substantial indeed. 

I start building any new assembly program by doing 

COPY MACLIB/ MAC NEWPROG/ MAC* 

where the latter is the name of the new program, and then I 

EDIT NEWPROG / MAC* 

to keep the SVC macros to be used and edit out the rest. 
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Errors (Heaven Forbid!) 
One major item has been glossed over - the matter of errors. SVCs either do what 
you expect, or else they refuse and notify you of an error (for example, trying to 
VDCHAR a non-ASCII character is an error) . If an error occurs, the error code shows 
up in Register A and the Z flag is NOT set, as you can see in the "Exit Conditions" 
section of most SVCs in the TRSDOS manual. The statement "NZ = error" means 
that if you test for that condition, you can take an appropriate branch . 

It is dangerous not to check for errors, and it is good programming practice to check 
for the error indication after every SVC call and deal with the error if it arises. Typical­
ly, this is done by "CALL NZ,address" or "JP NZ, address" where "address" is the 
location of an error handling routine. When an error occurs, the error number is 
stored in register A so that you can tell what went wrong. The error handler I've 
developed tells me both where the error occurred and what went wrong. Incidental­
ly, it also illustrates the use of macros and a few more SVC calls. It is: 

ERRMAC MACRO ;insert after end of main program, as a 
subroutine 

ERROR: 

EFFBF: 

ERRADD: 

ERRMSG: 

LERRBF: 

CSEG 

LD B,A 

LD HL,ERRMSG 

LD A,52 

RST 8 

EX (SP),HL 

PUSH HL 

DEC HL 

DEC HL 

DEC HL 

EX DE,HL 

BINHEX ERRADO 

VOLINE ERRBF 

POP HL 

EX (SP),HL 

RST 0 

DSEG 

;get and save error message using . .. 

:ERRMSG SVC 

;Deduce location of code which called 

;this error routine, and get it into 

;register pair DE 

;now DE holds the location of the call 

;convert location to ASCII via BINHEX 
Macro 

:Display error message via VDLINE macro 

;Restore stack (actually unnecessary) 

:Kill the program, go to TRSDOS READY 

DB "Error called at hex location" 

OS 4 

DBODH 

OS 80 

EQU $-ERRBF 

CSEG 

ENDM 

:Location, in ASCII, is placed here 

;"Return" after printing message 

;System error message appears here 

; Length of the entire message 

This macro in turn uses two other SVCs - VDLINE (givenabove) and BINHEX. 

BINHEX MACRO HEXBF ;converts hex number in DE to ASCII 

LD B,O :version in buffer HEXBF,using ... 

LD HL,HEXBF 

LD A,24 

RST 8 

CALL NZ,ERROR 

ENDM 
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;BINHEX SVC 

Miscellany, For The Hard Core ~ 
When RST 8 is executed, the number in( 
the A register is doubled and added to 
0188 hex to get the location of the SVC 
subroutine . For example, for SVC 36 
( = 24 hex) 2 times 24 plus 01B8 equals 
0200 hex. At 0200 we find address 1350 
hex. So the code for SVC 36 actually 
starts at 1350. If speed is important, it 
would be faster to write "CALL 1350H" 
rather than "LD A,36; RST 8". 

The Ow ner's Manual indicates that you 
can add your own SVCs using the 
SETUSR routine . I've tried this and it 
works, but it seems like a practically 
useless feature since the resulting 
subroutine must be loaded before usei 
i.e., it is NOT made a permanent part of 
the boot-up system. You might as well 
put your original SVC into your macro 
library and build it into any program you 
write that uses it. 

What you might find even more useful 
would be to install your compiled SVC 
code right into the system area via a patch 
to the system, but when adding such 
code, you would have to be sure it would ~ 
be in a section of memory that would 
never be used for anything else. And that 
is tricky business unless you overwrite the 
code for an SVC that you are sure you 
will never use, even indirectly, since 
TRSDOS calls these routines also. That 
is a tricky business unless you have a 
thorough understanding of TRSDOS and 
how it uses the memory . You might 
substitute your code in place of the code 
for a built-in SVC, for example, if you are 
sure you will never want the built-in 
SVC. But you must also be sure that 
TRSDOS itself will never need the 
original code, and that is hard to deter­
mine since some SVCs call other SVCs 
and none of these complex dependencies 
are in the public TRSDOS documen­
tation. 

The SVC arrangement on the Model 16 
is different, and I have no experience with 
it since my II-to-16 up-grade kit has not 
yet been installed. Many SVCs for the 
Model II are not given in the manual for 
the Model16. Perhaps the missing ones 
will be added in a future release of the 
Model 16 software - but who knows. ---------, 



THE RANDOM HOUSE ELECTRONIC THESAURUS 
FROM DICTRONICS PUBLISHING, INC. 

"Reference Software for Microcomputers" 

Barbara Albert 

I can't wait to tell all of you about my 
latest acquisition, the RANDOM HOUSE 
ELECTRONIC THESAURUS from Dic­
tronics Publishing, Inc. When it came in 
the mail, I felt like a kid finding an 
especially-wanted present under the tree 
at Christmas. This word-processing 

~enhancement software is the most exciting 
hing I've seen in a long time . 

JUDGING THE THESAURUS 

Appearance 
Where to start telling you about it? 
Perhaps the first thing I noticed after I 
stripped off the package's mailing wrap­
pers was its appearan<:e, so I'll start there . 
Usually with new software, there's 
nothing to notice or comment on so it was 
indeed a pleasure to find that the Random 
House Electronic Thesaurus comes in a 
nice, flat, eminently storable box (9" x 
8-1/4" x 1/2") with a simple, subtle, at­
tractive logo on the top. This packaging 
is such a sensible way to store two disks 
and their accompanying documentation! 
It's great. In addition to the disks and the 
documentation, Random House has in­
cluded a pocket-size copy of the 
Thesaurus. That's in the box, too. I guess 
you can call that the "hard copy print­
out" of what is otherwise machinable 
media . 

Documentation 
The documentation is the next thing a 
.ew software owner probably turns to 

after admiring (or not admiring) the 
packaging; I know I do. I cannot praise 
the documentation of The Random House 
Electronic Thesaurus highly enough . It's 
precise. It's concise. It's accurate . It's 

helpful. It's informative. It's explicit. It's 
clear. It's understandable. It's thorough. 
It's complete. It's effective . It's logical. It's 
everything documentation should 
be .. . and more. 

It's slick and professional in its ap­
pearance and in its prose style. Although 
no credit is given to any writers, the Fifth 
Avenue, New York City address on the 
back of the booklet offers us a hint that 
this work is the very admirable result of 
a collaboration between people who 
know what they're doing, people who 
know how to write. There is no way you 
can have any questions about what is go­
ing to happen or how you make things 
happen with your Electronic Thesaurus 
after reading the documentation . It's 
perfect . 

In addition to providing impeccable in­
structions for operating The Random 
House Electronic Thesaurus, the 
unknown authors supply all kinds of in­
teresting facts about the development of 
the Electronic Thesaurus. FACT: It took 
more than five man-years to produce. 
FACT: It contains 60,000 synonyms in 
the standard 240K version. FACT: 
Ernest Freeman, a Dictronics program­
mer, developed a secret process for com­
pacting 700,000 bytes of Thesaurus en­
tries in to 240K without reducing perfor­
mance. FACT: When using the Electronic 
Thesaurus, the "average person" can look 
up and re-place a word in his text in less 
than ten seconds. FACT: The Electronic 
Thesaurus can perform so rapidly because 
it minimizes the use of the disk drive. The 
number of disk accesses is kept way down 
so the the speed can be kept way up . 

Okay, so the packaging is attractive and 
practicaL and the documentation is 
nothing less than perfect. Quit stalling 
and get to what everyone really wants to 
know. How does it perform? Are slick 
packaging and impressive documentation 

all this thing has going for it? 

No . That is not all it has going for it, and 
it performs beautifully and easily. 

Installation 
The Electronic Thesaurus comes with four 
files: Modify.Com, the installation pro­
gram; Teach.Rht. the Instruction Pro­
gram; Words. Rht, the Thesaurus itself; 
and Rht.Com, the Thesaurus utility pro­
gram. After making back-up copies of the 
original disks, place the installation disk 
in Drive 0 (the installation disk contains 
the three working files , not the Thesaurus 
itself). Place your WordStar disk into 
Drive 1. Log onto Drive 0; type Modify 
(Return) and then answer the questions 
as they appear on the screen. In no time 
at all , the Thesaurus program is up and 
running . 

The installation instructions are embar­
rassingly simple, and the questions flash­
ed on the screen during installation re­
quire virtually no explanation at all. I 
figured out how to do the entire installa­
tion all by myself. with no help other than 
the Manual. That attests to how easy it 
is; it also attests to how clearly the direc­
tions are written . If you do manage to get 
confused somehow, the Manual includes 
a three page series of bold-printed, green­
outlined blocks which detail the installa­
tion process. You really can't go wrong. 

Performance 
After the Thesaurus is installed, you will 
no longer call WordStar at boot-up with 
a simple WS. Now it is WST- Word­
Star with Thesaurus appended thereto. 
(You can give it any other call letter you 
care to. The Manual suggests WST and 
refers to it as WST throughout. So if you 
give it another letter on the end, you have 
to remember what you called it.) 

After the Thesaurus is in, you get a 
message that announces "The installation 
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of The Random House Electronic 
Thesaurus is completed and OK." You're 
ready to try it out! Remove the installa­
tion disk from Drive 0 and replace it with 
the disk containing the actual Thesaurus. 

You need remember only six little com­
mands to use the Thesaurus, and they're 
real easy ones. Call up WST and open a 
file you're working on. Position the cur­
sor on a word for which you would like 
to check synonyms. Press ESCAPE twice. 

The screen will divide in half. and your 
text will appear on the lower portion of 
the screen. The upper half of the screen 
turns into the Thesaurus, with the word 
you want to check and all its synonyms 
listed right before your eyes. 

Read over the various synonyms and 
select the one you want to use to replace 
the word in your text. Position the cur­
sor on this word and press ESCAPE once. 
The Random House Electronic Thesaurus 
will AUTOMATICALLY replace the 
original word in your text with the 
synonym you selected! And in less than 
five seconds!! It is so neat; you'll want to 
find synonyms for and replace every 
word in your work. I was so excited when 
I got it, I showed it to everyone who came 
anywhere near me. (The fellow deliver­
ing water wasn't too interested, however.) 

The rough approximation of the actual 
Random House Electronic Thesaurus 
display shown in Listing I gives you an 
idea of the type of thing you will see on 
your screen when you call up a synonym 
listing. Please note the menu. This always 
appears so there is never a time when you 
are wondering "what do I do next?" 

Because disk space is limited, you will oc­
casionally ask for a word that is not listed 
in the Thesaurus. When that happens, 
you will be shown the approximately 30 
words which alphabetically surround the 
word you're lookin8 for . Chances are, the 
root form of your word will be in this list. 
If you position the cursor on the root 
form of your word and press ESCAPE 
once, you'll probably find a usable 
synonym. You'll have to change the noun 
root word into an adjective form or a pre­
sent tense verb into past tense or whatever 
it is you need, but that isn't too difficult. 
(See Listing 2.) 

If you call for the synonyms of a word 
and don't find one you want to use, all 
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you have to do is press (RETURN) and 
the Electronic Thesaurus will return con­
trol to you, and the cursor will be at the 
position you left it. 

The Electronic Thesaurus can also be us­
ed from the command level of CP/ M us­
ing the RHT.COM Utility Program. Of 
course, all you will get when using it this 
way is a list of synonyms; you can't 
replace any words in your work. But if 
one of your co-workers asks you for a 
synonym, you can show off a little with 
your Electronic Thesaurus. You can pro­
bably look up ten words before the other 
person even locates the hard cover 
Thesaurus on the book shelf . 

Recommendation 
In conclusion, buy the Random House 
Electronic Thesaurus if you ever have oc­
casion to look up synonyms . For anyone 
who has ever created a written document 
using word processing, this is a must! 

Ethical Considerations 
To say that anything is perfect really goes 
against my better judgment - I mean, 
NOTHING is perfect , right? Since I feel 
I must find something to criticize about 

the Electronic Thesaurus, I will say that~ 
it bothers me because it makes me lazy 
Here's one more electronic gizmo in my 
life doing one more thing for me that my 
brain used to do. I currently rely so heavi-
ly on PROOFREADER when I'm writing 
that I tend to be a little careless about 
spelling. Now with the Electronic 
Thesaurus, I find myself becoming com­
placent about word choice. I put down 
any old word and tell myself I can always 
substitute better words during editing 
with the Electronic Thesaurus. Is that 
bad / wrong? I don't know ... but I do 
know that until more evidence is in con­
cerning the ethical implications of allow­
ing the computer to do your thinking for 
you, I'm going to continue consulting the 
Electronic Thesaurus as often as I can. 

RANDOM HOUSE ELECTRONIC THESAURUS 
is available from 

Aspen Software Company 
P. 0 . Box 367 

Tijeras, NM 87059 
Price: $150.00 

Available for CP /M systems ONLY 
Call 505 /281-1634 for more information ~ 

BARE - <adj,) na ked, nude, unclothed, undressed, exposed, 
unprotected, unshel terl?d , c<nshi el ded, open, stark, unadorned, 
bc:.·u-· ren, simple,. she~r ~ mere, alone, undisg\.lis.ed, ob v ious, 
glaring, evident, palpable. ( v . l disclo,;;e, denude, lay 
opl?n, e }: pose . 

I<ESC > TO CHANGE I<SPACE BAR > TO MOVE WORD RIGHT! 
! <RETURN > TO EXIT ! <BACKSPACE > TO MOVE WORD LEFT 
I < CTRL-W > TO SCROLL IJF· f <CONTROL- U TO SCROLL OOWN 

------------The Random Hou~o E l g~tronic Thesaurus------ - -----

Li <;;t:ing 1 

This is a represl?ntatton oof the top helf of your CRT when 
the Random House Electronic Thl?saurus li s ting of the word 
"bare" is invoked. No t@ the groupings of the synonyms in set~ 
oT ~ubmeanings. · The Ma.nLIG\l 5-t.a.tc:H;: "WhQf"'Q a list ing of 
synonyms ti\}} reflect d S1 m1lar 'SLibnteaning, we hC'Ive :;;omotimms 
•ttempted to <;~roup thl? word lO in ordgr of their· 'power' of 
meaning." No division between submeanings has been included 
to con•er ve sp - ca. 

Requesting; teaching 

teaching IS NOT LISTED. THESE WORDS ARE ALPHABETICALLY 
CLOSEST: 

target, tarnish, tarry, task, taste, tasteless, taunt, 
t.av;;pi-n,. tawdr y , teach, teacher·., te--.m, te~r, te.;u;g~ tQchnical, 
tedious, teem, tell, temper, templ?raml?nt , temperamental, 
temperate, tempestuous, temporary, tempt, tempting 

! < ESC > TO SELECT A WORD AND LOO~~ IT UP 
J<RETURN > TO EXIT 'AND RETURN TO YOUR TEXT 
J<SPACE BAR > TO MOVE WORD RIGHT 
! <BACKSPACE > TO MOVE WORD LEFT 

' ' 

Li:>tin.g 2 

Thiio is the screeri di,.plily y,ou woyl~ g.!t if . you ' ai;;ked· for '_thw i, 
J,or·p : ' .~ .·t~aFhi ~g ~ n ~, A,s Y'?~\-. C: -~r~: .. ·se.~·., .>~--~~~n .. _ :th~t,rQh <'· .. t~:~c~~· D9 ": .. _ i: f!i~·;~·.· ... :.'·:·<~ 

th_ere ,_ "teach .. ·. i ~, :·, ,·.5o Yo~ .. PD:'Si t.·i .on --'the " Cufst:n·;,.·· ·.orr .t· ,· ''t·Oat:f1~~ ··· .. !!_~:: ·· · 

p~ess ; ~Eoc~~~ " · , Whc:f'l . ~I)., c:ntr.y "t .. ~<=t;>~" ; '"P·B"'ar~;, v~~~·/>'' 
. pt:,<><=<>ed "" ~··h tl1 a nor~al '.ertry, 



.!'---__ MORE POWER TO YOU __ 

John Thornton 
International Software Sales, Inc . 

P. 0. Box 223 
Newtonville , NY 12128 

As computerists, our dependence on the 
local power company and the electricity 
it generates is one common bond that 
links us together. It is also , perhaps, our 
greatest weakness . We may be forerun­
ners for the future , declaring our in­
dependence from traditional and out­
moded ways of thinking and doing 
business. But when it comes to electricity­
dependence, we are as powerless and 
vulnerable as the guy next door who 
doesn't know the difference between a 
TRS-80 Model II and the Atari his kids 
got for Christmas. Our computers MUST 
have the electricity produced the power 
companies to operate. Unfortunately, this 
essential electricity can also be a villain 
that generates many problems for you 
and your computer. 

What Power Line Changes Mean To You 
Like most of you, I, too, have been a vic­
tim of the mysterious and irritating pro­
blems that power-line transients (voltage 
surges/ spikes) and noise (or hash) can 
create with micro-computers. These pro­
blems present themselves in many dif­
ferent forms, and the only similarity in 
the way in which power related distur­
bances manifest themselves is the com­
puter's erratic and, to the unknowing 
observer, unexplainable behavior. 

For example, the computer might read 
one drive and then the other repeatedly 
for several hours. Or the cursor will pre­
sent itself on the screen right in the mid­
dle of your program . Or you try a few 
random keys on the keyboard, and get no 
response. You hit BREAK. Still no 
response. Looking up at the RESET but­
ton, your heart stops at the thought that 
all your data is somewhere inside there, 
and you don't know how to get it out. 

This ~ype of problem, along with many 
others, may be caused by sudden changes 
in the line voltage or other interference 
on the power source. A line spike, caus­
ing the line voltage to jump above 110 
volts for even a millisecond, can result in 
loss of computer memory. Alteration of 
computer memory is the most common 
effect of voltage changes on computers. 
If you are trying to store information on 
disk during one of these spikes, you could 
end up with a flawed disk directory. Your 
computer is highly susceptible to electrical 
interference because it operates on ex­
tremely low power levels. Whenever even 
the smallest voltage changes assault its 
vulnerable and sensitive circuitry, the 
computer gets confused since the voltage 
interference on the line and the signals it 
receives when data is being input from the 
keyboard are practically identical. In 
other words, the computer can interpret 
power line noise as LEGITIMATE INPUT 
SIGNALS!! You can see why your com­
puter's memory is in jeopardy from 
power line fluctuations! 

Power line surges or spikes are brou~ht 
about by lightning (the most frequent and 
most destructive cause) , heavy 
machinery, restart after power outages, 
and power load switching by electric 

companies. During heavy machine opera­
tion, significant surges can be created that 
reach two or three times the normal line 
voltage. The copy machine in the next 
room, or the elevator down the halL or 
the furnace in the basement, or the air 
conditioning unit outside your window 
can all cause surges on the line when ever 
they start up . And these surges speed 
along the electrical wiring to all parts of 
the building, including your computer 
room . 

During a surge , short rushes of extreme­
ly high voltage are developed between the 
AC lines, and anything connected to an 
AC line receives a shot of super-high 
voltage. Microcomputers operate on 
ultra-low voltages and cannot tolerate 
power deviations . Consequently, one of 
their greatest risks is posed by high­
energy overvoltages of even short dura­
tion, and by "short duration, " I mean 
millionths of a second - "micro-seconds" 
- or billionths of a second -
"nanoseconds"! They are extremely sen­
sitive to even the very lowest levels of 
voltage surges. 

Types of primary damage caused to elec­
trical components and integrated circuits 
by a direct hit from a surge include false 
triggering of circuits, hazardous shorts, 
and even total burn-out or destruction of 
electrical components (in some cases, the 
voltage may be high enough to arc across 
"OFF" switch contacts and cause an elec­
trical fire!) 

Secondary damage includes reduced per­
formance or shortened life spans in elec­
trical components; they begin to fail at a 
more rapid rate than normal and "glit­
ches" begin to appear in systems which 
had previously been operating flawlessly. 

Power line static. called "noise" or "hash", 
consists of unwanted signals on the power 
lines and causes electrical pollution that 
is good for absolutely nothing but in­
terfering with your computer's operation. 
Hash is created by hundreds of sources, 
including arcing in different electrical 
tools, appliances, and microprocessors; 
defective, loose, or corroded wiring in 
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light sockets, wall sockets, line-cord 
plugs, and wire connections; interaction 
between computer disk drives, printers, 
and other peripherals; and ·power lines 
which ad as antennas for unwanted in­
terference when they pick up various 
signals (CB sets, police and fire radio 
transmissions, etc.). 

Externally created hash interferes with 
smooth microcomputer operation: "glit­
ches" appear in programs which ran 
perfectly before; erroneous printouts 
show up; erratic computer / peripheral 
behavior occurs. 

The following list shows a sampling of 
symptoms your computer may exhibit 
when exposed to line voltage changes: 

Unaccountable Read / Write Errors (The 
first sign of trouble)* 

Loss of Memory (in BASIC or TRSDOS) 

False Error Messages 

Printer / Computer Lockup (No response 
to input from keyboard) 

Computer Resets by Itself 

"Glitches" in previously perfect programs 

Random Characters Displayed on the 
Screen 

Shrinking Video Display 

Misindexed Programs 

Uncontrollable Printer Behavior 

What Is Tandy's Solution 
Radio Shack's TRS-80 Model II Owner's 
Manual states: "Your TRS-80 Model II 
contains a specially designed, built-in AC 
line filter. It should eliminate all but the 
most severe interference problems." 

In my experience, I have found that - in 
most cases - this built-in AC line filter 
is NOT able to control line voltage. 

The built-in filter does not offer any pro­
tection against major power transients . It 
does not offer any protection against 

*Note: Some write errors will remain 
undetected until the next processing of the 
data file. This could result in the backup 
of data that is worthless or incomplete. 
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lightning strikes of utility wires. (This is 
especially frightening since the strike 
could be a mile away and still do major 
damage.) It also does not offer any pro­
tection against certain switching relays 
the power company may use. 

What Radio Shack's built-in line filter 
does is filter out some of the noise or 
hash. The line filter eliminates 70 to 80 
percent of the power line noise that is 
making its way into your computer via 
the wall socket. But your computer is on­
ly BUFFERED from damaging effects, not 
completely isolated. Twenty to thirty per­
cent of the damaging noise on the power 
lines is causing destruction to your disk 
drives, the first place trouble will show 
up. 

I have seen two pieces of computer equip­
ment , both directly connected to wall 
outlets, severely damaged during elec­
trical storms. Both computers required 
several hundred dollars of repair . Both 
owners believed they were protected by 
the built-in AC line filter . 

Radio Shack does not sell or offer advice 
concerning the purchase of any type of 
power supply protection. A 110-volt 
grounded line, as long as it's a "clean line" 
(not being used for any other equipment 
or appliances), together with the built-in 
AC line filter, offers protection for your 
computer against power spikes and 
surges, electrical storms, and relay switch 
ings that is "good enough." according to 
the manager of one Radio Shack Com­
puter Center. 

How Can You Protect Your Computer? 
I recommend to my clients that all com­
puter installations be equipped with a true 
line voltage regulator / transformer. A 400 
watt unit - adequate for operating a 
Model II or 16, one expansion drive, and 
a printer - costs approximately $600. (A -
computer system with a hard drive will 
require slightly more power protection -
at least 600 watts.) The Sola Regulator is 
the best possible unit to buy; it will pro­
tect against short-term voltage drops and 
other voltage transients on typical 
household circuits by automatically in­
creasing or reducing voltage to compen­
sate for incoming voltage variations. You 
can calculate a rough estimate of the cost 
for this type of protection by figuring on 
$1.50-$2.00 per watt. 

If a client feels the price of a voltage 
regulator is too high, I urge him to get an ~ 
isolation device, preferably an 
ISOLA TOR from Electronic Specialists in 
Natick, Massachusetts. The ISOLA TOR 
line of products provides heavy duty 
surge / spike suppression, hash filtering 
benefits, and filtered isolation between 
inter-acting equipment. This last type of 
protection is needed because many com­
puter systems create their own electrical 
pollution. When disk drives, printers, and 
other peripherals interact, they create 
enough interference to disrupt efficient 
computer operation by causing any 
number of problems, such as those in the 
list above . Isolators can also be incor­
porated into a total computer system pro­
tection plan by installing them where wall 
or light socket connections are loo:5e or 
worn. These seemingly innocent sockets 
very often cause line interference in the 
same room as the computer. 

An excellent alternative to the line voltage 
regulator and / or isolation device is a 
motor generator set. This set provides 
either an AC or DC generator for the en-
tire computer system that will generate a ~ 
pure 110 volts, free from all power comi. 
pany line noise. It also provides 
capacitors and inductors that have the 
strength needed to absorb surges and 
spikes that come on line. Unfortunately, 
this is not an inexpensive solution to the 
power protection problem. 

A Surge Sentry® from RKS Industries. 
Inc. in Scotts Valley, California, con­
stantly monitors incoming voltage for 
transient surges. When any voltage rise 
of more than 10 percent is detected, the 
unit responds in picoseconds by "clamp­
ing" the line. The dissipation rate for the 
Surge Sentry® has been measured at 
1,000,000 waHs at 100 microseconds. This 
type of protection allows your computer 
to continue operating during a power 
surge _ Costs range from $70 to $150 for 
each unit. 

An uninterruptible power source (UPS), 
such as the May Day from Sun Research, 
Inc., in New Durham, New Hampshire, 
will provide the ultimate pro tection 
against the very destructive power line 
transients . This unit comes equipped wit' ------., 
a battery pack to insure a constant, even 
supply of power to your computer in the 
event of a brown-out or even a total 
power outage. The UPS is designed to 
maintain a program in the computer 



,--.. a program in the computer when the 
power drops or shuts off; it allows the 
operator to save the program on disk by 
performing normal shut down pro­
cedures. No data lost! No programs 
crashed! The length of time the battery 
will last depends on how much you wish 
to invest in this type of unit. Battery time 
will qVerage from about three minutes for 
~he less expensive units to about half an 
hour for the units in the $1,000+ range. 
May Day products promise you a 
minimum of 30 minutes. 

Caveat Emptor 
BEWARE: Many units advertised as 
power line protection devices will do lit­
tle or nothing to correct voltage pro­
blems. If you are planning to spend 
money on a regulator, be sure it is a line 
voltage regulator and not a "Line Condi­
tioner" or "Line Stabilizer ." These units 
CANNOT regulate line voltage and may 
prove to be a waste of money. 

I was recently given a "Line Stabilizer" to 
test by a Model II owner. This unit had 
been sold to him by a salesman who pro­
mised it would eliminate any and all line 

- problems he could possibly encounter and 
provide complete power protection for his 
microcomputer . The manufacturer's 
literature claimed this 1500 watt line 
stabilizer is "Ideal for : powering mini 
computer systems and computer 
perifherals (sic); operating sensitive test 
apparatus; powering refrigerators and air 
conditioners; powering_ television sets; 
wherever constant AC line power is 
required. " 

Since I'm a disbeliever, I found it difficult 
to understand how a unit that retails for 
$125 could be suited for use on a micro . 
So I called the manufacturer . After 
reading from the sales litera ture supplied 
with the unit, I asked the manufacturer's 
spokesman if he could justify his com­
pany's claim that the unit is suited for use 
on mini computers. He replied that they 
never really claimed to sell a regulator, 
only a line conditioner. 

I found this highly unlikely as I read 
directly to him from their literature : 
"Ideal for powering mini computer 
systems ... " He finally admitted that the 
unit had been developed solely to supply 
constant power to refrigerators and other 

-------.\10usehold appliances. They added the 
2 ad about computers to their advertise­
ment when someone installed one of their 
units on a computer and reported that "it 
helped. " After such resounding success 
with minicomputers, their salesmen were 
authorized to sell the units for microcom­
puters, too . 

Miscellany 
The TRS-80 Model II Owner's Manual of­
fers some wise advice: "The more com­
plex the system and the more serious the 
application, the more consideration you 
should give to providing an ideal power­
source for your Computer." How much 
Is your data worth to you? If you can af­
ford to take chances, then go ahead. But 
if you can't, a little money spent on 
"power insurance" can go a long way . 

RULE: Don't buy a unit only because it's 
cheap. Estimate how much your data and 
your time are worth. Remember, you get 
what you pay for . 

How do you decide which power protec­
tion device is right for your system? Ask 
the salesman for names of people who 
have purchased the device you are con­
sidering, and then talk to the actual users. 
Check and double check the credentials 
of the manufacturer and the product 
before you lay down some hard-earned 
cash . (How long have they been 
marketing power protection for com­
puters? Do they consider power protec­
tion for computers seriously, or is it only 
a side line for them? Some literature I 
have seen discounts the danger of power 
line transients, but only because that par­
ticular manufacturer doesn' t sell a line­
filtering product. Others, such as the one 
I discussed above, decide to 
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jump on the "computer 
bandwagon" and announce 
that a product of theirs -

The C Language for the Radio Shaek Model 16 

designed to supply power 
protection to a TV set or a 
stereo - is now also 
capable of protecting a 
computer. This type of pro-
duct is probably not for 
you.) Ask the opinion of 
someone you trust. If you 
don't know if your home 
or office is in an area sub-
ject to high levels of elec­
tricity pollution, call an 
electrician and ask him 
about the frequency of pro­
blems on the lines . Be 
suspicious of prices that are 
too low. This kind of pro­
tection doesn't come cheap . 

Unleash the full power of your 68000 computer! 

Softworks Limited is offer1ng a fully implemented 1: lan­
guage compiler for the Radio Shack Mode/18. Our compiler 
runs on the 68000 processor and generates source code 
for the Radio Shack 68000 assembler 
C is the programming language which the majority of Urtix 
software is written in. It features easy to read and ·main­
tainable source code. The C language is rich in operators 
and data types. It is the premier structured programming 
language. We also offer cross-compilers which allow Radio 
Shack software to be developed on other computers. 
The C software package include:; the C language, sample 
programs and lots of documentation. The software pack­
age is $950.00. The documentation package 1s $30 .00. 

SOFTWORKS' 
LIMITED 

Dealer Inquiries are Invited 

607 W. WELLINGTON CHICAGO, ILLINOIS 60657 U.S.A. 312-327-7666 
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STARSHIP /1 (copyright registered) is a save-the­
galaxy type game based on the venerable 
STARTREK games which have been played on 
large mainframes for more than ten years. It is 
specifically designed for the RS Model II and 
features a constant console 
display with no scrolling. 
Each game begins in a ran­
domly arranged galaxy of 
64 "quadrants," each con­
taining 64 "sectors," 

STARS HIP /1 is a "strategic" 
game (as opposed to "tac­
tical" games which involve 
reflex action but little 
thought). However, STAR­
SHIP requires quick think-
~g, as all events are timed. Because STARSHIP 

is written in the RS BASIC interpreter language, 
users can modifY the source code or use sec· 
tions of the code as models to learn techniques 
which can be used to produce games of their 
own design. 

II 

STARSHIP comes with a disk instruction file 
which can be listed on your printer. It can also 
be listed on the screen at the beginning of a 
session. In addition, STARSHIP contains a few 
undocumented "surprises" at advanced levels 

of play (there are ten levels 
of difficulty). These sur­
prises may be analyzed by 
reviewing the source code, 
then modified or deactivated 
if desired. 
Games may be saved in files 
at any point for later play or 
for "duplicate" games in 
which several players start 
with the same layout and 
posldon and compete for 

starship I the highest ending score. 

STARS HIP /I was sold for several months at $50 
through leading computer magazines. It is now 
available to two/ sixteen subscribers at the 
special price of $30, including air mail (any­
where) in protective Kangaroo mailer. 



COMPUTER FURNITURE BY · 

Data- ~ ~ 
INTRODUCTION 

DATA-MATE® computer furniture 
is carefully designed and engi­
neered to provide higher efficiency 
and productivity. It is far more than 
simply a support for your computer 
equipment. 

Rugged steel construction is 
designed for durability. Cable and 
paper management systems 
provide efficiency and neat, 
uncluttered appearance. All 
equipment bays have ample 
ventilation for heat dissipatiqn. 
Clean lines blend perfectly with 
hardware design and function. 

Data-MATE® products are in 
stock for immediate shipment. 

Operator comfort is becoming 
increasingly more important. 
Features such as height adjust­
ments to reduce operator fatigue 
and casters for mobility and 
versatility have been designed into 
the Data-MATE .line. And that 
means greater efficiency and 
higher productivity. 

Catalog, prices, and further 
information available from 

(717)397 -3364 

Excellence in computer 
furniture technology. 


