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’’IF YOUR PRINTER 

ON THIS LIST. 
NEWSCRIPIM.SHOULD B 
ON YOUR COMPUTER.’’ �

NEWSCRIPT’S exclusive print processor 
gives you total printer control. 

NEWSCRIPT's exclusive print 
processor takes over where formatting 
leaves off with over 200 print processing 
and support features. EWSCRIPT takes 
you beyond text formatting - beyond 
just printing text on paper. With NEW­
SCR IPT's Print processor you take full 
adva ntage of your printer 's hardware and 
software features. creating a n uns urpas­
sed printed image. Text editing (the part 
you see). is only part of the job. printing is 
the other part - the part others will see. 

NEWSCRIPT controls over 80 popular 
printers. 

You don ' t even have to know how 
your printer works -on ly what it can do . 
NEWSCRIPT will do the rest wi th such 
major fea tures as underlining , right jus­
tifi ed proportional printing. top and 
bottom titles. top /bottom left-r ight-cen ter 
page numbering, ch aini ng and embedded 
printing of any length file with disk span­
ning, fully formatted merging of form 
letters with selective edi tin g. boldface . 
sub/super scripts , character substitution 
translation . table of contents. indexing . 

hangin g indents . paragraph numbering. 
line numbering. double width characters . 
italics. hard and soft hyphens . in-memory 
spooling , and many other features. * 

NEWSCRIPT’S text editor has 
sophistication to match its print 
processing. 

Buffered key entry rates to 450 
characters per second - you ne\'er drop 
characters . Windowing to 240 characte rs , 
block move and copy within and between 
files . definable auto save. " HELP" and 
"WHOOPS" commands. repeat and query 
last command. search and replace within 
column and line limits as well as globally. 
and an automati c interface to the ELEC­
TRIC WEBSTER spelling checker (sold 
separately). 

NEWSCRIPT'S 277 page manual 
contains an introductory tutorial with ex­
planations of th e beginner's most common 
needs. a "How to Section " to help when 
you're s tu ck , a fully alphabetized descrip­
tion of the commands with literally hun­
dreds of examp les . a topical index with 
over 1.300 en tr ies. and a hand y quick­
reference card (naturally!) . 

Start gelling the printed results 
only EWSCR IPT can give you for 
$124 .95 . Requires TRS-80 Model I or Ill 
with 48K and 1 disk (minimum - 2 rec­
ommended) 

is avai lable a t computer stores, selected B. 
Dalton Book Se ll ers , a nd selected inde­
pendent book dealers . If your dealer is out 
of stock order direct. Include $3 .00 
(domesti c ), $6.00 (Canada) for shipping 
and handling . Foreign residents add 
$15 .00 plus purchase price. in U.S. funds. 

TO ORDER . CALL NOW, TOLL-FREE: 
(800) 824-7888 , Operator 422 
Calif: (800) 852-7777 , Oper. 422 
Alaska /Hawaii: (800) 824-7919 
For technical information call: 
(213) 764-3131 , or write us . 

® 
Dept. C, Box 560, No. Hollywood, CA 91603 

EWSCR IPT companion programs (sold separa tely) : MAILING LABELS $29 .95 , DAISY WHEEL PROPORTIO AL $49.95 
(not required for Daisy Wheel II), PENCIL & SCRIPSIT FILE CONVERSION $24.95 , ELECTRIC WEBSTER (spelling checker 
and automatic correct ion) $149 .50 , GEAP (TRS-80 graphics - requires Epson MX-80) $49.95 , DOTWRITER (Hi-res graphics ­
requires Epson MX-80 1100 with Graftrax) $69 .95 . GEAP/DOTWRITER combination (requires Epson MX-80/100 with Graftrax) $99 .95 

Dealers: NEWSCRIPT is distributed by IJG . lnc. (714) 946-5805 
•Some features work only if your printer has the mechanical capability.

,, 3 NEWSCRIPT Jrademark TTS Corporation PROSOFT registered U S Pat Of11ce TRS-80 req1stered trademark TANDY Corp February. 1983 7 
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This is in response to the article by 
Ralph Vickers in the November 1982 
issue. I have found that POKE 
4099H,O just prior to the GOSUB 
will also eliminate the problem with 
the• INKEY$. I also enjoy your 
magazine very much, with a lot of 
benefit derived. 

A. �Robert Meyers 
San Jose, CA 

Very much enjoyed Ron 
Goodman’s article in your October 
issue on recovering a lost or NEW-ed 
program. In the same vein, may I 
offer the following? 

A program that has been lost, 
either through an accidental NEW 
command, or some machine 
language bug, can be recovered by a 
short two step process. First, while 
in command mode, type POKE 
17130,1. Second, still from command 
mode, type SYSTEM. Answer the 
prompt with / 11395. Now list the 
program to find it has returned. 

Like Mr. Goodman’s method, this 
method has its limitations . 
DELETEing lines can be hazardous 
in some circumstances. I have also 
found that I seem to have better luck 
if the first line of the program is 10 
CLS. This is often a good starting 
point anyway, so perhaps it isn’t 
that bad. I might suggest that the 
recovered program be CSAVEd 
before attempting to clean it up. 
That way, at least a major portion 
will be saved, making reloading and 
debugging easier. 

C. Russell Eurich 
Pottstown, PA 

We found that on our 48K Model I, 
without disks, that a program would 
not run and afterwards the first line 
is turned into garbage. But it does 
list out quite nicely. Trying to edit 
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Letters to the editor �

also locks up the computer.-Ed. 

More on PRINT to LPRINT 
In the October 1982 issue you had 

several short programs under the 
main heading Tips and Tricks. 
Where these programs do have 
potential, one in particular has the 
ability to be disastrous. The 
program in question is PRINT to 
LPRINT by Ray B. Harrill. 

This short program will change 
your PRINTs to LPRINTs as stated 
but one must be careful when 
searching through memory in this 
manner . By starting at the 
beginning of a BASIC program, 
17129 (no disk), and searching each 
memory location until the end of the 
program is encountered, you are also 
checking line pointers and line 
numbers. This is where the problem 
exists. The line IF PEEK(X) = 178 
AND PEEK(X+l) < > 64 AND 
PEEK(X+l) < > 35 THEN POKE 
X,175 could change a line number or 
totally crash the listing by changing 
a line pointer. As an example of this, 
the following line numbers contain 
the number 178 when stored in 
memory: 690, 1970,3250,4530,5810, 
and so on. If your program has 
GOTOs or GOSUBs this could end 
up in one big mess. This could also 
happen with line pointers. For 
example take 178 + 70*256, this 
would point to memory location 
18098. If this was one of the line 
pointers and it was changed by the 
POKE routine it would mean the end 
of your program. I believe a BASIC 
routine could be created to eliminate 
this error, but BASIC programming 
is not exactly my area. 

If you are going to use this routine 
I suggest that you have the program 
you are about to change saved on 
tape and check the finished product 

after you use this program. It might 
work (probably will) but it might 
bomb everything. A machine 
language routine would be much 
better for this operation. Ifanyone is 
interested they may send me a SASE 
and twenty-five cents and I will mail 
them such a routine. 

Truly yours, 
Theodore J. LeSarge 

6027 W. Decker Rd. 
Ludington, MI 49431 

The BASIC patch you refer to was 
given in the December 1982 Notes 
section, page 14. Your offer of 
supplying source code to our readers 
is most generous, thank you.-Ed. 

Editor: I am planning to convert 
my TRS-80 Model III to operate 
under CP/ M. I would like to see 
articles on conversion, use of CP/ M 
and programs that are available. 

G.A. Downsbrough 
State College, PA 

Take a look at Harry Avant's 
article on the MT! hard disk system 
and its use of CPI Min our December 
1982 issue. Terry Dettmann 's article 
on CP! M in our May/ June 1981 
issue should also be useful even 
though it was oriented toward the 
Model II. We would like to review 
more CP! M packages for our 
readers , but very few come our way 
that are not configured for just the 
Model II. We have over twenty-five 
reviewers on a regular basis, and 
only two have an expressed interest 
and expertise in CP! M. -Ed. 

In the September, October and 
November issues there have been 
somewhat glowing reviews of the 
accounting packages by Plus 
Computer Technology for the Model 









The current issue of Radio Shack's 
TRS-80 Microcomputer News 
(December, 1982 -Ed.) announces 
that you are offering a sample copy 
to their readers. I have never seen 
your magazine, as the few stores in 
my area do not carry it. I would 
appreciate your sending me a 
sample. 

I have a Model II and am 
naturally interested in material 
related to that machine. I am 
delighted, as I am sure you are, that 
14 80-U.S. Journal 

Radio Shack has finally shown the 
good sense to cooperate with the 
independent specialist magazines. 
This change in their attitude will 
work to their good, to the publisher's 
and software writer's good, and 
certainly to the good of those of us 
who use Radio Shack computers. 

Thank you for this assistance . 
James F. Waters 

Humboldt State University 
Arcata, CA 

Your sample copy is on the way. 
We agree with your assessment of 
the recommendation by Radio 
Shack and share your view of its 
impact on TRS-80 owners. By the 
way, more and more B. Dalton stores 
now carry 80- U.S. Journal, you can 
look for us there. -Ed. 

The Mr. Computerhead game by 
Kenneth Gibbs in the November, 
1982 issue is a hit with my 18 month 
old son. However, he is not too keen 
on pressing only the number keys 1 
through 5. To take care of this , I 
suggest the following modification 
that allows any key to be pressed. 
Delete lines 150 to 190. Add the new 
line 150 Zl = (ASC(IN) + 1) ­
INT((ASC(IN) + 1)/5)*5 +1 and the 
line 160 ON Zl GOSUB 210, 400, 530, 
660, 800. The new line 150 uses 
modular arithmetic to calculate 
from the ASCII code a value from 1 
to 5, regardless of the key pressed. 
Note that the ASCII value is still in 
the 1 to 5 range as Mr. Gibbs 
specified. Now, any key or 
combination of keys (except BREAK 
and SHIFT) will result in a change 
of the display. As a reminder to 
TRSDOS 2.3 disk users, POKE 
23886,0 disables the BREAK key . 

Brandon C. Nuttall 
Frankfort, KY 

And who said !<ids are too young 
to start computing? -Ed. 

Concerning your Puzzler #3, the 
origin of the word "debug" is as 
follows: Mario Minestrone, on 
September 7, 1623 was frightened by 
a huge crawling insect crawling 
across his map of downtown Sicily, 
and cried out to his brother Clyde, 
"Debug! Debug!" Naturally, Clyde 
wrote this down in his diary, which 
was found in 1944 by a doctor named 
Doctor Schlemmenhauserkinderfel­

ter, in the Advanced Watercolor 
basement of M.I.T. The good doctor 
(his friends called him "Schlemmy") 
upon reading of this incident, 
promptly forgot it, except for the 
word "debug." (He couldn't read 
Italia n anyway .) 

Later that day, Schlemmy was 
walking down the hall past The 
Machine, and heard a poor operator 
crying over his latest programming 
failure. Schlemmy was lost in his 
own world, and when the operator 
moaned, "What am I to do?" Doctor 
S. mumbled, "Debug." The bright 
boy said, "Of course! Debug! Why 
didn't I think of it before?" 

Doctor Schlemmenhauserkinder­
felter did not notice this, and walked 
on by . However, the young program­
mer (Stanley Weber) remembered 
this word and told all of his friends 
(there were two). So, from that day, 
we have been using the word 
"debug." 

Gary Teter, Paradise, CA 

P.S. This story is true , as told to me 
by Don Juan Minestrone-Schlem­
mer-Martinez (some guy that was 
rolled a block from our offices here a t 
W.J. (Weber Industries)). Honest! 

We have another winner! -Ed. 

DOS Users Respond 
December, 1982 was a fine issue, 

as always. No complaints, merely 
some comments relative to disk 
drives a nd their operating systems. 

For the Model I, I have TRSDOS 
2.1, 2.3, 2.:3B, 2.7DD, NEWDOS 2.1, 
NEWDOS/ 80 Version 2.0, DBL­
DOS, and SOS (from the IJG book 
Machine Language Dis!?. 110 and 
Other Mysteries by Michael J . 
Wagner). Actually, I guess you could 
say I am a collector of operating 
systems. I a lso have available two 
systems, one with a Percom Doubler 
II and the other with a Tandy 
Double Density Adapter. Aside from 
operating systems, I can swap disk 
between them with a minimum of 
problems. 

.. .I have yet to find anything, 
other than NEWDOS/ 80's SYSTEM 
and PDRIVE commands that will 
let the operator specify his drive 
parameters and maintain them. 
They are usually either preset or run 
under automatic density recogni­
tion, with the tracks limited to 





accepted standards. ...My drive 0 
is running 91 tracks, double density, 

·with 43 tracks ori drives 1, 2, and 3. 
Strictly for developmental and 
personal work. Under both 
NEWDOS/ 80 with the PDRIVE 
specs set and TRSDOS 2. 7DD (as I 
have zapped it), the systems work 
fine. I do use 35 or 40 tracks on 
finished products when I turn it over 
to someone with a "normal" system. 

I knew that most disk drives had 
some breathing room, so, after 
careful testing, I got the 91 tracks on 
a Micropolis 77 track drive, the 43 
tracks on a Tandy/ Tandon 40 track 
drive, 44 tracks on a regular Tandon 
40, and even 36 tracks on a 
Tandy/ Shugart 35 track unit. The 
track 0 on the Micropolis is a single 
density boot track, but that still 
leaves 90 double density tracks. I 
have also specified a four Gran 
directory, which I haven't seen any 
DOS do, except NEWDOS/ 80. 

Obviously, I am more than partial 
to Apparat, even if they did leave 
TRACE out of the NEWDOS/80 
library. So far, I have found nothing 
that will beat it unless I buy a hard 
disk. Even then, I am hot sure. After 
all, it's very hard to beat the 
flexibility, and a Meg of floppy 
storage. I guess it boils down to: Use 
whatever DOS you need to do what 
you want. 

William E. Allen 
Metairie, LA 

The Radio Shack Double Density 
Board is a well built upgrade to any 
Model I TRS-80. There is one small 
problem, the TRSDOS 2. 7 (I hear it is 
soon to be 2.8). This DOS is 
extremely slow to run. I researched 
the DOSs for one disk systems. 
While LDOS and NEWDOS/ 80 are 
super for programmers , and 
DOSPLUS is very friendly to use, 
the winner for single drive systems 
in terms of size and speed was 
MULTIDOS. 

With version 1.5 for the Model I 
doing automatic recognition of 
which doubler is installed, and its 
Super BASIC, it is now my double 
density DOS choice. I utilize many 
different communication programs 
and use the power of the BASIC in 
MULTIDOS to make a menu 
program that can get me from, and 
to, different programs with minimal 
hassle. 
16 80-U.S. Journal 

The ability to pass variables and 
nest programs has proven to be a 
handy feature . Instead of my having 
to go to DOS, type the program name 
(e.g. XMODEM), the function (e.g. 
send), and then the file I am sending, 
all I have to do is boot my 
communications disk and follow the 
prompts that I put in my BASIC 
menu program. 

Mike Stark 
San Diego, CA 

I thoroughly enjoyed Bob 
Bowker's article on Driver 
Education in the November, 1982 
issue. The only use he pointed out for 
changing the driver pointers in the 
device control blocks was to write 
your own driver programs. By 
poking the video DCB values into 
the printer DCB you can send 
everything that was to go to the 
printer to the video. This is a simple 
way to delete LPRINTs without 
changing the program. To do it, just 
type in the code FOR A = 16413 TO 
16420: POKE A+8, PEEK(A) : 
NEXT. You may insert this line in a 
program or use it in command mode. 

John M. Havercroft 
Newcastle, WY 

Thank you. After three issues with 
PRINT to LPRINT it is nice to have 
it the other way. -Ed. 

It was refreshing to read your 
December editorial about the Tandy 
Corporation and computers. In 
general, I find that there is an 
inverse relationship to the amount a 
person bad mouths Radio Shack and 
their overall knowledge of 
microcomputers. Too bad the bad 
mouths don't read 80-U.S.! To these 
people, when a TRS-80 breaks down 
it is called trash. When another 
brand breaks down (as they often 
do), or the local dealer goes out of 
business (as they often do), nothing 
is said. 

I find Radio Shack a better than 
average computer company. 
Sometimes they cut corners too 
much, but often they are a leader in 
new ideas . They are certainly 
fallible, but the other micro 
companies seem to have major 
problems too. Speaking of fallible, 
what happened to all those Color 
Computer articles promised earlier? 

Brian James 

Willamette Valley Color 
Computer Users 

Eugene, OR 

We always try to put at least two 
substantial Color Computer 
programs in each issue. Quality is 
not easy, and we prefer to give 
readers programs of note rather 
than pack each issue with Color 
Computer programs of questionable 
worth. As we acquire more programs 
they will be included. -Ed. 

I smiled broadly as I read the 
editorial by Lawrence I. Charters in 
the December, 1982 issue. "What is 
odd is the lack of loyalty by Radio 
Shack computer owners and the 
TRS-80 press." I heartily agree with 
his statement, but it does not apply 
to this TRS-80 owner. 

Orville Potter 
Cocoa Beach, FL 

I must applaud your December 
editorial. I have an Apple computer 
associate who refers to my TRS-80 
as the trash-80. All he ever talks 
about is how much better the Apple 
is than other computers - especially 
the TRS-80. With your permission, I 
would like to make a copy of the 
editorial and send it to him. 

Also, I must include some 
objective criticism. In reference to 
the remark "Compared to IBM, no 
one is very impressive", you seem to 
be among the very large circle of 
people who are unaware of the 
American Telephone and Telegraph 
Company. Accomplishments of 
AT&T include creation of the 
transistor, the UNIX operating 
system, the C programming 
language, bubble memory, the lE, 
lA and MACS processors. Also they 
are the largest private employer, 
have sales of $45.4 billion, and 
profits of $5.7 billion. Need I go on? 
IBM does not impress me! 

Gorden Gibson 
San Jose, CA 

Permission granted. The editorial 
by Mr. Charters well expressed our 
own views . Judging from the 
response, he said what many TRS­
80 owners feel. To our knowledge, 
Mr. Charters is not a TRS-80 
employee or in any way connected 
with the Tandy Corporation. -Ed. 



Cameron C. Brown, Editor Notes, etc. 
Puzzler 

Your response to this has been 
tremendous. We are pleased that you 
find the problems enjoyable. It is 
getting harder and harder to pick 
the winner, many excellent 
submissions have been sent in. 
Please don't bother sending 
diskettes or tapes, a listing of your 
code is sufficient. We are trying to 
publish the winning code two 
months after the issue in which the 
problem appears, so if you are after 
the $10 and free tour of 80-U.S. be 
sure to send in your solution as soon 
as possible. 

This month our problem is 
derived from one that cropped up 
when using an early version of 
VisiCalc. On the early release there 
is no IF command. So, how can you 
do the following without an IF 
statement? When Xis positive, add 
20 to Y but when X is negative, 
subtract 30 from Y. 

The first correct solution to our 
December Puzzler regarding the 
etymology of the word Debug was 
submitted by James A. Freeman of 
New Hartford, CT. He c:orrectly 
identified Capt. Grace Hopper as the 
creator of the word. She was 
working in 1945 at the Computation 
Laboratory as a research fellow on 
the Harvard faculty. Machines in 
those days consisted of numerous 
tubes and mechanical relays . One 
machine quit working and inside it 
was "a moth that had been beaten to 
death." The bug was duly noted in 
the log-book and the term has been 
in use ever since. The responses were 
interesting-we were told that it was 
a fly, a moth, a beetle-like insect and 
a cockroach. Capt. Hopper, one of 
the world's first programmers, did 
much of the early work on the 
ENIAC and UNIVAC systems. She 
published the first paper ever on 
compilers . Her contributions to 
computing are well worth reading 
about. 

Be sure to send your answer to 
Puzzler, c/ o 80-U.S. Journal, 3838 
South Warner, Tacoma, WA 98409. 

Corrections 
In the November 1982 issue we 

incorrectly listed some of the 
features of the terminal program, 
Modem 80. The package can send 
and receive binary files (through its 
HEX/ CMD program), and it does 
have a prompted send mode as well 
as a single-line send mode. Also note 
that the Radio Shack communica­
tion package is available on cassette 
not just on diskette. 

Our Listings 
We are now typesetting the 

listings so that they are crisper and 
easier to read. Since they are sent 
directly from the computer to the 
typesetter, code will not be altered in 
any way from the working program. 
But, the typesetter will do some 
minor changes in spacing. Since 
typesetters justify spacing and 
typewriters do not, be careful when 
entering PRINT USING commands 
or setting strings to be a specific 
number of characters. We will note 
the spacing when it is not obvious 
from the context in which it is used. 
Also, the asterisk (*)is supershifted 
on a typesetter, whereas in BASIC it 
is meant to be on the program line. 
Don't worry, our asterisk still means 
multiply. For very long program 
lines, there may be a linefeed 
directly after the line number. That 
happens because the typesetter has 
too much to try to print and the only 
break it can find is after the 
linenumber. Don't bother entering 
the linefeed (with a downarrow I ) 
but even if you do, it won't affect the 
running of the program. This 
problem will usually occur only on 
long DATA lines. 

In This Issue 
Our theme is non -BASIC 

languages or, "Is there life after 
BASIC?" We have reports and 
reviews on Pascal, PILOT, Forth, 
COBOL, and comparisons between 
them and BASIC. Mark Renne 
introduces us to Pascal. Terry 
Dettmann discusses COBOL and 

gives an excellent overview ofwhere 
all these languages came from. 
Anthony Scarpelli shows us how 
Forth works and Darrell Wright 
reviews it on the Color Computer. 

We are very pleased to announce 
the beginning of two new columns. 

One is entitled "In the chips" by 
Spencer Hall. Many of you have 
asked that we help you get started in 
machine language. If you have ever 
had any fear or trepidation about 
learning it, your worries are over. 
Spencer is under orders to make it so 
understandable that even the 
editors can follow it. By the time he 
finishes with the second installment 
you will be able to enter and run any 
of those wonderful machine 
language utilities you have skipped 
over. 

To take full advantage of the 
series, be sure to obtain a copy of the 
DEBUG program from Radio 
Shack. It is catalog number 26-2000 
and sells for $19.95. If you have 
disks, it is already on TRSDOS, so 
you don't have to spend a dime. 

Our second new column is due to 
the fine response to our November 
issue. Such a strong interest was 
shown in communications, we have 
arranged for Donald L. Stoner to 
help keep us informed. His series is 
called Com 80 and will appear 
frequently. The technology and the 
needs in this area are changing 
rapidly and Don is just the man to 
keep us on top of it all. 

Color computerists should be sure 
to look at Basicmon, a utility that 
lets you see what is going on 
inside your computer. Gary Ludeke 
gets you off the ground in his space 
shuttle simulation. Model II owners 
have their second part on SVC calls, 
This time Terry Dettmann shows 
how to have two displays available 
at any time. For those ofyou looking 
for fast Model II graphics it should 
be quite useful. 

No matter which model you own, 
don't pass up our regular columns on 
Basically BASIC , BASIC bits, 
Tandy topics, or the humorous 
Captain 80. • 
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A history of Languages �
T. R. Dettmann, Associate editor 

Programming languages have be­
come the modern Tower of Babel. 
As of 1973 there had been over 200 
languages produced with no end in 
sight. I'm not sure anyone even has 
a count today. 

If we add in all the dialects and 
flavors of the various languages, we 
have an amazing list. Among the 
best known and most frequently 
used are ones like FORTRAN, 
COBOL, BASIC, and PASCAL. 
Almost everyone who's played with 
computers has heard of those. 

There are many special languages 
that are widely known yet may not 
be familiar to the average person: 
LISP, FORTH, PL/I, and APL. 
There are others that are known 
even less, CLIP, COGO, MAD, 
COMIT, and many others. New 
languages are also coming along 
such as ADA, designed for the 
Department of Defense. It's 
amazing to think that all of this has 
happened since the early 1950's, yet 
it has. 

In the early days of programming, 
programs were written directly in 
machine code. There was a number 
that was recognized by the computer 
as an instruction to add. That 
number was actually used by the 
programmer. What's worse, it 
started out in binary.Can you 
imagine writing the BASIC 
Interpreter for a TRS-80 wholly in 
binary numbers? Can you imagine 
the chance of there being a single 
number incorrect? Can you 
IMAGINE finding that error? 
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The earliest 'languages' for 
computers didn't reduce the number 
of instructions that had to be 
written, but it made them easier to 
work with by assigning mnemonics 
for each numbered instruction and 
letting the computer translate those 
mnemonics into the numbers needed 
by the computer as instructions. 
This is an assembler. 

Assemblers and assembly 
languages are still around today 
because for some things there 
simply is no substitute. But 
assembly language programming is 
time consuming and very computer 
oriented. For some people that's 
great, the computer is their toy. But 
for most people who want to use a 
computer as a tool, assembly 
language forces their attention 
away from what they want to do. 

To make the computer more 
usable, even for computer freaks, 
languages that deal with the 
computer on a higher level were 
invented. The essence of the higher 
level language is to let some other 
program worry about the computer 
details, let the programmer write his 
program in a form close to the 
problem he's solving. 

APT (Automatically Programmed 
Tools) in 1956 was one of the very 
first languages for a specialized 
area, specifically to help program 
punched tapes for numerically 
controlled machine tools. 

FORTRAN (FORmula TRANslat­
or) followed in the same year and 
became the very first widely used 

language.FORTRAN was designed 
for and has continued to be used by 
scientists and engineers. It made it 
possible for such people to 
concentrate on their science or 
engineering and still make good use 
of a computer. 

In the same year, FLOWMATIC 
was introduced for business data 
processing. It had a strong 
emphasis on "English-like" form so 
that a program read very much like 
an English description of the 
procedure. 

COMIT, in 1957, was introduced 
to work with strings or characters 
and pattern matching. It introduced 
many powerful features which have 
come down to us in other languages 
whenever strings are processed. 

In 1958, IPL-V (Information 
Processing Language V) was 
introduced for processing lists. In a 
general way, you can look at a 
sentence in English as simply a list 
of words put together according to 
certain rules. List processing 
languages have often been used for 
working on problems of this sort. 

DYANA (DYnamic ANAiyzer) 
was developed in 1958 by General 
Motors as an extension of 
FORTRAN to help analyze 
vibrational and other dynamic 
problems associated with automo­
tive design. 

COBOL (COmmon Business­
Oriented Language) hit the scene in 
1960. Most people agree that at least 
when it comes to business data 
processing, no language is used 
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more than COBOL. Look in the 
want ads in your paper. If you find 
ads for programmers, it's likely 
knowledge of COBOL will be a 
requirement. COBOL grew out of 
FLOWMATIC, it really tried hard to 
make English a programming 
language and to inake it 
independent of the computer you 
were using. To a great extent it 
succeeded. 

ALGOL 60 (ALGOrithmic 
Language), introduced in 1960, was 
developed to specify numerical 
procedures (known as algorithms). 
It was widely used in Europe but 
never really made it in the United 
States. But it was the basis for much 
significant research and became a 
standard among computer 
scientists for expressing ideas about 
programming. 

LISP (LISt Processing) was also 
introduced in 1960 to make list 
processing much more direct and 
easy. While many people think it is a 
very obscure language (some say 
that LISP really stands for Lots of 
Irritating Silly Parentheses), it is an 
extremely powerful one. Devotees 
claim it can do anything. They may 
be proving their point since most 
work in Artificial Intelligence 1s 
done in LISP. 

JOVIAL (Jules Own Version of 
IAL) is another 1960 language 
which concentrated on scientific 
work. It included greatly expanded 
facilities for manipulation and 
storage of information and logical 
decision making. 

COGO (COordinate GeOmetry) 
was developed at MIT around 1960 
to work out surveying problems for 
civil engineers. It is now widely 
available and still in use. 

GPSS (General Purpose Systems 
Simulator) was introduced in 1961 to 
eliminate the need for complicated 
programming in building simula­
tions. GPSS allows a simulation to 
be designed and run very quickly 
without specialized computer 
knowledge. 

JOSS (JOHNNIAC Open-Shop 
System) was the first interactive 
programming language. It was 
introduced in 1964 to meet the need 
to make the computer more 
responsive to humans. 

FORMAC (FORmula MAnipula­
tion Compiler) in 1964 was the first 
widely used language for work on 
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algebraic problems. Mathematical 
symbol manipulation was its forte. 

PL/ I (Programming Language 
One) was introduced by IBM in 1965 
as a replacement for COBOL and 
FORTRAN with some of the flavor 
of ALGOL. The intention was to 
provide everything everyone 
wanted in a single programming 
language. The general feeling 
among programmers was that there 
was so much to it that it became 
nearly impossible to learn. Even 
worse, many of the original 
compilers were slow and inefficient 
and that kept many people away 
from using it. While its power hasn't 
been denied, it never replaced either 
FORTRAN or COBOL. PL/ I is used 
by many computer installations and 
it is seeing some new interest due to 
the introduction of a subset by 
Digital Research for CPI M . 

It was felt that there was no 
language avai lable that 
was simple enough to teach 
programming without 
causing problems that ob­
scured the techniques a stu­
dent was trying to learn. 

APL / 360 (A Programming 
Language) became important in 
1967 as an extremely compact and 
powerful mathematical program­
ming language. APL programmers 
tend to be messianic about its ability 
to do anything, but many people are 
put off by the extremely compact 
way programs are written. In fact, it 
has sometimes been almost a 
contest between APL programmers 
to find a tighter more compact 
(many would way less comprehen­
sible) way of writing an APL 
program. 

In 1967, BASIC (Beginner's All­
purpose Symbolic Instruction Code) 
was developed at Dartmouth 
College. It was felt that there was no 
language available that was simple 
enough to teach programming 
without causing problems that 

obscured the techniques a student 
was trying to learn. Because it is an 
easy, interactive way of working 
with computers, it was chosen for 
microcomputer implementation and 
from that point has grown into a 
major language. 

In 1969, Charles Moore introduced 
Forth. It grew out of his need to 
provide powerful programming 
capabilities on very limited systems. 
He built a very tight, stack oriented 
language (like an HP calculator) 
that can fit in a tiny space, run like 
greased lightning, and solve every 
problem including those having to 
do with the kitchen sink (at least 
that's what Forth programmers 
keep saying). 

In 1971, Niklaus Wirth brought 
out Pascal in response to his 
dissatisfaction with other 
languages. Pascal was designed to 
teach (actually force) good 
programming technique. It provided 
all the best in technique. It also was 
a demonstration of what can be done 
when a uniform, guiding thought 
controls the development of such a 
system. Pascal has become very 
popular because of its power, but it is 
lacking in some areas such as 
input/output. Many versions have 
been introduced to overcome these 
problems but usually they lack the 
tight consistency of the basic Pascal 
system. 

It's a foregone conclusion that I've 
missed someone's favorite language 
here. But with hundreds to go 
through, it would be impossible to 
even mention them all, even if I 
knew what they all were. 

Even today, new languages are 
coming into being. They are part of 
what may be another eternal quest, 
the perfect programming language. 
The Department of Defense wanted 
a single programming language for 
all its needs, so they rejected all of 
the existing ones and settled on 
ADA which was designed 
specifically for them. It may or may 
not be beautiful, but you can be sure 
that it will be important. The DOD 
will require its use! 

We may never find the perfect 
language since there are so many 
different needs that have to be met. 
A language that fills them all might 
be impossible. But people never lose 
hope, so you can bet that there will 
be new languages in the future. m 





TRS-80 languages �
For all models 

There are numerous languages 
available for your computer. Most of 
the ones that Terry mentioned are 
not in this table, but we always 
thought he had unique tastes . The 
information has been gathered from 
reviews, advertisements , and 
articles in numerous sources. 
Wherever possible, the configura­
tion and price have been confirmed 
with the manufacturer. Do not 
assume that the list is complete. We 
provide it to help demonstrate the 
variety that is available to you. 
Readers are advised to write for the 
latest specifications and prices. In 
some cases, shipping and handling 
charges or state taxes may apply. 
Usually documentation is available 
separately. 

The Languages 
Pascal 

The Tiny Pascal sold by Radio 
Shack is in cassette form. It is a 
fixed-point, non -array version. 
Barker Software offers a disk 
modification for the Radio Shack 
version. It requires the purchase of 
the Radio Shack tape and allows for 
disk storage of programs and p-code 
as well as disk I/O, line printer 
commands and alternate tables or 
compiler p-code. The Alcor Pascal is 
a complete Jensen and Wirth 
standard Pascal with a one-pass 
compiler. It and Pascal-80 from New 
Classics Software both require 48K 
systems. See this issue for reviews of 
Alcor Pascal and Pascal-80. Com­
puterware's tape version includes · a 
supervisor and editor; the disk 
version requires an ASCII text 
editor. The Dyanasoft Pascal from 
Frank Hogg Laboratory requires the 
Flex operating system for disk Color 
Computers. For an added $30.00 
Frank Hogg Laboratory will include 
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Richard A. Yehle, Sacramento, CA �

Cameron C. Brown, Tacoma, WA �

the source code and a run-time 
version is also available for $89.95. 

Compiler BASIC 
A compiler will translate your 

BASIC programs into machine code 
and thereby execute at greatly 
enhanced speeds. Radio Shack's 
compilers are all disk oriented and 
are not compatible with the 
interpreter built into your computer. 
They include single-key ISAM to 
help organize and retrieve data, 
cross-reference , interactive 
DEBUG, easy calls to assembly 
language or other object code 
programs. For the Models I/III, two 
disks , 48K is required and the Model 
II version is for 64K systems. The 
Acee! 3 from Algorix is an enhanced 
version of Acee! 2 and was reviewed 
in Oct. 82 80-U.S . Journal. 
Aardvark-80 offers a Color 
Computer compiler in tape or disk 
version. It was reviewed in Nov. 82 
Creative Computing along with 
many other alternate languages for 
the Color Computer. Level III 
BASIC is an enhanced BASIC that 
offers greater speed and commands 
not found in Disk BASIC or regular 
Level II BASIC. 

COBOL 
(See this issue for a report on 

COBOL on the Model II.) 

C Compiler 
Word's Worth compiler requires 

the Flex operating system for the 
Color Computer and the version 
from Dugger's Growing Systems 
requires an assembler package for 
its operation. See this issue for a 
report on a beta-test version of the C 
programming language on the 
Model 16. 

Forth 
This language is available from 

numerous sources. Frank Hogg 
Laboratory offers two versions for 
the disk Color Computer, one of 
which requires the Flex operating 
system. Talbot Microsystems offers 
a regular and enhanced version for 
Flex users.They are also providing a 
ROM Pak version for 4K Color 
Computer owners. Miller Micro­
computer Services implementation 
for the Models I/III was reviewed in 
July 82 80· U.S. Journal. They offer 
probably the most complete line of 
Forth utilities, programs, and 
references for the Models I/III. 
Their programs have been in use 
since 1979 and are very popular. 
Colorforth from Armadillo Int'!. is 
reviewed in this issue. 

FORTRAN 
Radio Shack FORTRAN is based 

upon the ANSI '66 standard. The 
Model I compiler requires 32K, two 
disks, the Model III needs 48K, two 
disks, and the Model II needs 64K, 
one disk. FORTRAN-80 was 
reviewed in Mar/ Apr 79 80-U.S. 
Journal. 

Lisp 
The first two packages were 

reviewed in Dec. 82 BO-Micro. 
Supersoft's offering is also available 
on tape for $75.00. The version from 
Far West Systems conforms to 
proposed University of Utah 
standards and follows the language 
as described by Winston and Horn. 
The mu-MATH package from 
Microsoft is a Lisp-like language 
that uses a subset of the Lisp 
instruction set. It was discussed in 
the Mar/ Apr 81 80-U.S . Journal 
issue. 

PILOT 
The package from Barker 





- COMPUTER SHACK ­
* BEST BUY ON DISKS * 
BASF has taken one of the best disks and 
made it even better. The quality is so good 
that BASF guarantees each disk for not 
one year, not five years, but for LIFE. If 
anything ever goes wrong you can return it 
to us or to BASF and it will be replaced at no 

charge. Can you believe MAJOR brand 
name, LIFETIME guarantee, FAST shipment 
a'nd at these prices. 

35/4D Track Single Density 1 side . .. $19.95 
35/4D Track Double Density 1 side . . . $21.95 
35/4D Track Double Density Fllppy ... $29.95 
The following come in special Computer Shack 
packaging. 
35/4DTrackDoubleDenslty2sldes.. . . $29.95 
77/8D Track Double Density 1 side ... $25.95 
77 /8D Track Double Density 2 sides . . .. $29.95 

All of the above come in Boxes of 10 with 
BASF labels. hub rings and Tyvek sleeves. 
All disks have one write protect notch and 
one read hole, except the Flippy's which 
have two. 

Disk Savers (vinyl sleeves) 20 for . .. . $6.00 
Colored Disk box (holds 1D disks) ... $2.95@ 
5 Colored Disk boxes (red. blue, green, 
yellow. and brown asst. colors).... $14.50 

FAMILY TREE 
Excellent family genealogy program works 
on both the Model I or Model Ill. Along with 
the normal documentation we send a man· 
ual with over 200 pages of instruction on 
how to research your family tree. You can 
get three different printouts. a family tree 
or a family report of each person, or a 
birthday printout. Sort on Birthdays. The 
Nebraska State Genealogical Society test· 
ed our program and said "Your program will 
help form a valuable data source that may 
be accessed an used in different ways. The 
printouts are excellent." 
Disk or Tape ... . $29.DD 

JOVIAN 
Newest game by Dunlevy and Frayer.This is 
Cyborg with a space theme! 9 screens of 
action simultaneously. Featuring WRAP 
AROUND ACTION· . Most exciting space· 
ship type game out for the TRS·80. 
Only. . . (19.95/24.95) 

ARACHNID PLUS 
Three exciting first class arcade games for the 
TRS·80. A special value pack including a real 
time arcade game, an exciting car race game. 
and a strategy game. All excellent games for 
only . . . .. . . ( 19.95/24.95) 

SUPER DIRECTORY 
The Best Catalog program on the market. One 
program reads Multidos, NewDos 80, Dos Plus. 
LDos and TRS-DOS. Automatic density recog­
nition! Automatic track count. Reads almost 
anything. Superfast sort routines! (Sorts on 5 
different fields). Super fast find routines (five 
different find routines including a string search) 
ONLY . . . . . $39.95 

NEW! 

MONTHLY BILL SYSTEM 
This is a new program for the businessman 
who wants to send a monthly or quarterly bill 
to the same people every billing period. 
(Landlords, garbage man, etc.) The program 
will send out a bill to each person (you can 
set the frequency, monthly, quarterly. etc.). It 
then has a very easy way of inputing your 
paid customers. This will help you to keep 
track of who is past due. Gives you printouts 
of your financial condition at any time. 
Disk only.... . . . . . . . . . . . . . . . .. $149.95 
We also have a Special program for Auto, 
and Home Insurance agents. Call for 
complete details. 

Small Business Programs 
CHECKING ACCOUNT Mod 1 or 111.48k disk . .. $39 
Excellent check writing program for small bus­
inessman or for personal use. Menu operated 
for easy use. Has Screen editor, 99 catagories 
or expenses. Sorts on payee. Check number, or 
date. It can print your checks on the printer. 

BILLING SYSTEM Mod. I orlll.48kdisk . . $39.00 
A billing system written by a businessman for 
his own use. It is simple, fast and easy to use. 
Has a screen editor for quick error correction. 
Prints out invoices, then will send a monthly bill 
to each customer. It will add interest or carrying 
charges. This is not a complicated accounts 
receivable it is a simple but effective way to 
keep track of who owe's you money for the 
company that doesn't do a lot of credit bus· 
iness. 

CYBORG 
This is the biggest blockbuster to come along since the first BIG FIVE games 
hit the market A real TRS·80 classic. The first game for the TRS·80 that 
features WRAP AROUND GRAPHICS · . This exciting game occurs in an inter· 
stellar space station This game features graphics that are super fast and 
move smoothly in all FOUR directions Rated #1 three months in a row. 
ONLY . . . (19.95/24.95) 

DEMON SEED 
The greatest graphics effects yet in a real time arcade game for the TRS-80. 
Birds of various sizes drop down on you A gian space ship must be 
destroyed. A great game based on the arcade game Phoenix ·. 
Only [19.95/24.95) 
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E BASIC �
There are five major Dos's on the market all 
have there good points. Some folks like one. 
some like another. but every single reviewer 
has said that MULTIDOS had the BEST BASIC. 
Some would stop here. but not Vernon Hestor. 
He now brings us EBASIC. a new innovative 
state of the art basic. It makes Graphics and 
Sound EASY. This will give the basic programer 
more power than everl Here are some of the 
new basic commands: print(a,b), input(a,b), line 
input (a.b), print$. call, sort, laoeling, array read. 
array let, cound, shape, circles. cubes ... . All of 
this and you still have over 38K for your basic 
programs. EBASIC is only $29.95 for MultiDos 
owners. 

MULTIDOS 
MULTI DOS got bigger and better. New EASY 
ZAP, New TAPE/GMO. and the New DISK 
DRIVE TIMER. All of this and its still the cheap· 
est full Dos going. . . . . $99.95 

Z DOS 
Z Dos the Dos for the person who does not 
want to spend a hundred dollars or more foran 
improvement over TRS·DOS. For only $39 95 
you will double your fun. For only $39.95 you 
can get what reviewers in three different mag· 
azines said was the BEST BASIC for the TRS­
80. 
Buy MultiDos at the list price of $99.95 and 
you can take 20% oft of any or all of the 
following. 
E Basic $29.95 . . . . Super Directory $39.95 

Aerocomp Doubler $149.00 

SUPER DOS 
If you are using TRS·DOS. on the Model Ill. 
you can now take out some of its biggest 
drawbacks. SUPERDOS will make a few auto· 
matic zaps to your copy of TRS·DOS and it will 
boot up instantly' It will give you error messages 
in English. It has a short directory, and on the 
long directory it will pause to give you a chance 
to read the screen. 
Only. . S19.95 
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Software is advertised as less 
friendly than Radio Shack’s but is 
cheaper. It comes with a DEBUG 
package, one comm a nd invocation, 
and file chaining. Radio Shack’s 
PILOT h as been r enam ed. to 
MicroPILOT and is reviewed in this 
issue. Both offerings req uire disk 
systems: 

PL/I 
The package from Digital Re›

search wi.11 run under a ny CP ! M or 
MP/ M operating system. 

Sources and Addresses 
Aardvark-80, 2352 So. Commerce, 

Wailed Lake, MI 48088 . 
Alcor Systems, 00 W. Ga rla nd 

Ave. , #100, Garland , TX 75040. 
Algorix , Allen Gelder Software, 

P.O. Box 11721 , San Fra ncisco, CA 
94101 (415) 387-3131. 

Arm a dillo Internation a l Soft›
ware, P .O. Box 1661, Au tin , TX 
78712 (512) 459-7325. 

Barker Software, P.O. Box 5313, 
Athens, GA 30604. 

Computerware, P .O. Box 66 , 
Encinitas, CA 92024 (6 19) 436-3512. 

Digital Research, P .O. Box 579, 
160 Central , P acific Grove, CA 
93950 (408) 649-5500. 

Fa r West Systems & Software, 
P.O. Box 3301, Eugene, OR 97403 
(503) 485-5155. 

Frank Hogg La bor a tory , 130 
Midtown Plaza, Syracuse, NY 13210 
(3 14) 474-7 56. 

Microsoft, 10700 Northrup Way 
Bellevue, WA 98004 (206) 28-8080. 

Miller Microcomputer Services, 61 
Lake Shore Rd., Natick , MA 07160 
(617) 653-61 36. 

New Classics Software, 239 Fox 
Hill Roa d, Denville, NJ 07 34 (201) 
625-8838. 

Omegasoft Industri a l Products 
Group, P.O. Box 70265, Sunnyvale, 
CA 94086. 

PCD Systems, P .O. Box 143, Penn 
Yan , NY 14527 (315) 536-7428. 

Radio Shack, any local store or 
Computer Center. 

Sup er soft , P.O . Box 162 , 
Ch a mpaign , IL 61820 (2 17) 359›
2122. 

STSC, In c., 211 5 East J efferson 
St. , Rockvill e, MD 20852 (301) 984›
5000. 

T albot Mi crosystems, 1927 Curtis 
Ave., Redondo Beach, CA 90278. � 

Lan guage 
Tiny P ascal 
Tiny P ascal 
Tiny P ascal 
Alcor P ascal 
Pascal 0 
C6lor Pascal 
Color Pascal 
Dynasoft Pasca l 1.3 
Om egasoft PaS’Cal 
TSC Pascal 

Compiler BASIC 
Compiler BASIC 
Compiler BASIC 
Compiler BASIC 
BASIC Compiler 
Tiny Compil er BASIC 
Level III BASIC 

COBOL 
COBOL 
COBOL Generator 

C Compil er 
Sma ll C Compiler 

X-Forth 
T-Forth 
T-Forth+ 
MMSForth 
COLORFORTH 
CC Forth 
Colorforth 

FORTRAN 
FORTRAN 
FORTRAN 
FORTRAN-80 
FORTRAN Compiler 

Lisp 
Lis p 
UO-Lisp 
mu-Math 

PILOT 
MicroPILOT 

PL/I-80 

UCSD p-System 
UCSD p-System 
UCSD p-System 

APL *Plus / 80 

Sour ce �
Radio Shack 26-2020 �
Radio Sh ack 26-2009 �
Barker Softwa re �
Alcor Systems �
New Classics Software �
Computerware �
Computerware �
F rank Hogg Laboratory �
Omegasoft In dust. Prod. �
Frank Hogg Laboratory �

Radio Shack 26-2204 �
Radio Shack 26-4705 �
Mi crosoft �
Acee! 3 - Algorix �
PCD Systems �
Aa rdvark-80 �
Microsoft �

Radio Shack 26-2203 �
Radio Shack 26-4703 �
Radio Shack 26-4707 �

Word ’s Worth �
Dugger’s Growing Syst. �

F rank Hogg La boratory �
Ta lbot Microsystems �
Ta lbot Microsystems �
Miller Micro Systems �
Arma dillo In t’!. Software �
Frank Hogg La boratory �
Ta lbot Microsystems �

Radio Shack 26-2200 �
Radio Shack 26-2201 �
Radio Shack 26-4701 �
Microsoft �
P CD Systems �

PCD Systems �
Supersoft �
Far West Systems �
Microsoft �

Barker Software �
Radio Shack 26-2205 �

Digita l Research �

PCD Systems �
PCD Systems �
PCD Systems �

STSC, Inc. �

Price Mode l 
19.95 III 
19.95 I 
19.95 I/III D 

199.00 I/III 
99.00 I/III 
49.95 32K CC T 
59.95 32K CC D 
59.95 CC w/ Flex 

425.00 CC w/ Flex 
200.00 CC w/ Flex 

149.00 I/III D 
199.00 II 
I 911 .00 
99.95 I/III 

225.00 11116 
24 .95 16K CC 
49.95 ID 

199.00 I/Ill 
299.00 II 
995.00 II 

52.50 CC w/ Flex 
59.95 16K CC D 

149.95 CC w/ Flex 
100.00 CC w/ Flex 
250.00 CC w/ Flex 
129.95 I/III D 

49.95 16K CC 
99 .95 CC D 

110.00 4K CC ROM 

99.95 I 
99.95 III 

299.00 II 
100.00 I 
350.00 II 

100.00 11/ 16 
100.00 I/III D 
199.00 I/III 
250.00 I/III D 

29.95 I/III 
79.95 I/III 

500.00 II 

650.00 III 
650.00 II 
850.00 16 

295.00 III 
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Oil tank you not to do that �
Using defined functions to solve a p roble m 
Models I/Ill , PMC-80, LNW89 

Use those old DEFFN statements much? Nor did I 
until someone gave me a tough nut to crack and I found' 
that they made excellent nutcrackers. Read on .. . 

Sitting at the keyboard a i::ouple of Thursdays ago, I 
heard the sound of a car pulling up outside my office and 
in breezed Nick and Peter, the Braybrooke brothers. 
Nick and Peter both have strong TRS-80 connections. 
Nick is a Tandy employee and Peter is an ex-Tandy 
employee. 

"Got a couple of problems," they said. Although they 
are not twins, they tend to merge into one person when 
you try to recall a conversation with them. 

The first problem was of the everyday, boring variety, 
about a client who wanted a program written to keep 
track of four 'Indoor Leisure' clubs, each with up to 2000 
members and fifteen categories of membership. It 
brought to mind all the 'Video Hire' clubs, 'Squash' 
clubs, etc., etc., all with 2000 members and fifteen 

Graham Allan , Maidstone , Ken t, England 

categories of membership. I brushed it aside with a 
yawn and asked about the second problem. 

"Well , this one's for Mum and Dad," they said, "They 
want to measure the volume of used motor oil in 
cylindrical tanks, and how much spare capacity there is 
for more used motor oil. " 

At this my ears pricked up. I couldn't remember the 
last time I'd had a 'used motor oil ' problem. "Used 
what?" I asked. 

" Yes," they said, "you see,these tanks come in all sorts 
of different sizes. A typical one might be nine feet in 
diameter by thirty feet long." They paused while I tried 
to imagine a used oil tank the size of a bus. 

"Mum and Dad want to be able to dip in a measuring 
stick, read off the depth of the oil to the nearesthalfinch, 
and know exactly how much they've got, and how much 
more they can put in ." 

"This sounds fairly easy," I thought, brushing aside 
the question of what Mum and Dad used all this motor 
oil for . "Surely that's just a matter of pi times r squared 
times the depth." ' 

"It's not quite as easy as you're probably thinking," 
said the brothers, at one stroke reading my mind and 
shattering my delusions, "you see, the tank may be 
standing or it might be lying down.:' 

No . .. it wasn't as easy as I'd thought. Pi • r 2 doesn't 
exactly strain my mathematical resources, although it 
comes pretty near to it , but this was an entirely different 
can of worms. 

"It would be nice," said the boys,' "if Mum and Dad 
could enter the sizes ofany particulartank,and pull off a 
list of 'volumes' and 'spare capacities' in half inch 
increments." 

"Yes," I thought, "that would be nice." 
I knew that Mum and Dad Braybrooke used a Model I 

with disks, and a PMC-80 in their business, and that 
they had a Daisywheel II printer. "Leave it with me," I 
syaid, "I'll see if I can come up with anything," meaning 
"when I get home I'll look in the kid's math books, who 
knows, I might find semething." 

Well , I didn't find anything. My eldest, Murray, is 
nine, and his books go up to rudimentary circle theory, 
but not as far as finding the area of a .... good God, I 
didn't even know what it was called. It's not a sector, 
that's a slice of cake. Is it a segment? 

I sat down with a paper and pencil, and drew a picture. 
Obviously we start with a circle. Then we put in a 
horizontal line to show the level of oil. After gazing at 
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--------------------------Oil tank �

my picture for a while, I shaded in the oil to add realism. 
I wasn't getting anywhere. What I needed was a few 
more lines. I put in a dot for the center of the circle and 
marked the vertical and horizontal axes. This was 
looking better. Now a couple oflines to join the center to 
the points where the surface of the oil met the tank. 
Hmm . . . 

At this point I decided to redraw my diagram on a 
clean piece of paper and the result was something like 
Figure 1. 

"What we have there," I thought, "right there in the 
middle, is an isosceles triangle." Not only was it an 
isosceles triangle, it was also two right triangles, which 
I knew I could come to grips with. Who could ever forget 
Pythagoras? 

If we could find the area of the isosceles triangle, and 
the area of the two 'cake slices' above it, take the sum 
away from the area of the semi-circle that they sit in, we 
would be left with the cross sectional area of the oil. 

Now, if you refer to Figure 1, 'x' is the depth ofoil. If'x' 
is subtracted from the radius of the circle, we are left 
with 'a', the height of the right triangles. The 
hypotenuse has to be the radius, that's easy. All we have 
to do now is take the square of'a' from the square of the 
hypotenuse, 'c', and we're left with the squareof'b', the 
base. The area of a triangle, I remembered, was half the 
base times the height, so 'b' times 'a' gives us the area of 
the whole isosceles triangle. So far so good. 

But what about those 'cake slices'? The angle at SXZ 
must be the same as the angle at YZX because the lines 
QS and YZ are parallel. Trigonometry can tell us the 
angle at YZX, and once we know that angle we can find 
out the area of our 'cake slices', as a known proportion of 
the whole 'cake'. 

Sine= Opposite over Hypotenuse. That's something 
else that has been travelling the circuits of my brain 
cells since school days. A quick look at the Level II 
manual helped to make things clearer. Appendix F gives 
a run-down of derived functions. What we wanted was 
one of these 'inverse sines' or 'arcsins' shown on line 
three. The fly in the ointment is that Level II deals in 
radians, not degrees, but let's cross that bridge when we 
come to it. 

As far as the theory is concerned we can now consider 
the problem solved. All that's left is to write the 
program. 

"This," I thought, "is an ideal situation for the use of 
DEFined FuNctions if ever I saw one." Not that the 
functions would be called a large number of times; 
simply for the fact that they could be worked out, 
defined, and then used as the need arose without 
cluttering up the code with a lot of formulae. 

Functions 
I don't know about you, but I tend, in general, to make 

too little use of defined functions. They only usually put 
in an appearance in my programs for 'rounding' 
purposes. (Our Income Tax routines in Britain require 
five different types of 'rounding'.) 

The functions are found in lines 140 - 190 of the 
program listing. Here I'll try to give information about 
them in detail: 
FNGA(VT): Easiest ones first. This just converts cubic 
inches to gallons. The cubic inches are passed to the 

function as the argument, and gallons are returned. In 
case anyone is wondering, in this listing the conversion 
factor is correct for U.S. gallons, not Imperial gallons. 
FNA(DE,DI): This one is given the diameter of the tank 
and the depth of liquid and returns 'a' in Figure 1. 
FNB(A,C): Give this function the radius and 'a', and it 
does the Pythagorus trick and returns 'b' in Figure 1. 
FNAY(B,A): Figure l's 'a' and 'b' are the arguments, 
and the area of the isosceles triangle is returned. 
FNAT(C): This, given the radius, returns the complete 
area of the tank's cross section. 
FNAS(A,C): This is the tricky one. It gives the sum of the 
areas of the two 'slices of cake'. In effect it finds' the 
angle at SXZ, using the derived trig. function previously 
mentioned, doubles it, (two slices ofcake), and works out 
the area as a proportion of the whole circle area. Rather 
than divide 360 by thenumber of degrees, as we would if 
the TRS-80 recognized degrees, twice pi is divided by the 
angle expressed in radians. 

The bonus, as far as I was concerned, was that these 
�~ �.� 
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functions work equally well when the level of oil passes 
the center line and the value of 'a' becomes negative. I 
must admit that this is an aspect that I hadn't even 
considered until I started writing this article. 

There are some other "why's he done that's" that you 
should know about. The dimensioning statement with 
that long list of variables is to allocate 'pecking order' 
for them. It makes sense that the most frequently used 
variables should be put at the front, and the less 
frequently used at the back. Depending on the type of 
program, this can increase the program speed by up to 
30 to 50 percent. An excellent program has been 
developed by Glen Tesler at Prosoft, to work out this 
order for you. I recommend it to anyone writing BASIC 
programs for the TRS-80. 

The subroutine at line 5000 scans location 14400in the 
keyboard 'scratch-pad' and will halt printing and return 
to the menu if it finds the space-bar pressed. 

The subroutine at line 6000 looks at the printer port, 
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OURS DOES ONE THING �
RADIO SHACK'S DOESN'T; �

SAVES YOU $500. �
The Apparat AT-Series 

hard disk subsystems for 
the TRS-80 Model III 
computer gives you the 
high performance, 
complete compatibility and 
value you demand. 

The AT-Series hard disks 
use the most advanced 
5-1/4 Winchester 
technology for reliable 
operation. Every AT hard 
disk comes with 
NEWDOS/80 Version 2. 0 
which has been updated for 
hard disk support. Just 

plug the AT-hard disk in 
and your ready for work. 
And because compatibility 
has been designed in, all of 
your programs can quickly 
and easily be transferred to 
the hard disk. 

The Apparat AT-Series 
hard disks are available in 
storage configuration of 5 
megabyte (AT-50), 10 Mb 
(AT-100) and 20 Mb 
(AT-200). Your system can 
grow as your needs do. The 
AT-50 and AT-100 systems 
are expandable up to 20 

# 14 

Mb. Priced atjust $L975 
(AT-50), $2,550 (AT-100) 
and $3,075 (AT-200), the 
AT-Series offers you top 
value in a hard disk 
sub-system. Prices include 
all required components 
and software. 

For more information 
contact your local dealer or 
write Apparat, Inc., 4401 S. 
Tumarac Parkway, Denver, 
co 80237, 303/741-1778. 
Dealer inquiries invited. 

Radio Shack and TRS-80 are registered trademarks of 
Thndy Corp. 

�~�'��a�~�A�p�p�a�r�a�t�/�l�n�c�.� 
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IF YOU'RE GOING TO �
BE PICKY ABOUT AN �
OPERATING SYSTEM �

SEE WHICH WAS �
PICKED BEST. �

The readers of 80 Micro were 
asked to select their favorite 
operating system for the TRS-80 
Model 1&111. LOOS, DOSPLUS, 
TRSDOS, MULTIDOS, WOBOS I and 
NEWDOS/80 were all on the ballot. 
They picked NEWDOS/80. 

The editors of 80 Micro have also 
awarded their Hall of Fame Awards. 
From among every software 
package on the market, the editors 
picked only six that they felt made a 
lasting and significant contribution 
to the TRS-80 computer. 
NEWDOS/80 was one of the six. 

Since we first introduced the 
NEWDOS operating system we've 
been stating its features, capabilities 
and advantages. Thank you 80 Micro 
readers and NEWDOS/80 users for 
supporting us. 
Version 2.0 ... 
High Performance DOS 

NEWDOS/80 Version 2.0 is our 
highest performance system yet. 
The versatility and sophistication of 
Version 2.0 includes features like: 

Double density support on the 
Model I 

• Enhanced 
compatability between 

Model I and lll 
ll'iples directory size 
Dynamically merge in BASIC (also 
allows merging of non ASCII 
format files) 
Selective variable clearing 
Can display BASIC listings page by 
page 
Automatic repeat function key 
Routing for peripheral handling 
Enhanced disassembler 
Command chaining 
Superzap to scan files 
Fast sort function in BASIC 

Hard Disk Support Now Available 
Support for Apparat's and Radio 
Shack's Model lll hard disk 
(optional-available upon request 
for additional $60) 

These 
features make 
NEWDOS/80 one 
of the most powerful 
additions you can make to 
your system. And Apparat's 
commitment to support assures that 
you've purchased a superior 
product, both today and tomorrow. 
Atjust $149.00 it could be the best 
investment you will make for your 
TRS-80. 

For more information see your 
local computer store or contact 
Apparat, Inc., 4401 S. Tumarac 
Parkway, Denver, CO 802.37, 
.30.3/741-1778. 
TRS·BO and TRSDOS are registered trademarks of 
Tundy Corp., LOOS - Logical Systems, DOSPLUS ­
Micro Systems Software, MULTIDOS - Cosmopolitan 
Electronics, WOBOS I - Western Operations, 
NEWDOS/60 - Apparat. 

•'- #15 

a,Apparat,lnc. �
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Oil tank-------------------------­

and avoids a possible hang-up if the printer is not ready. 
The 'fi l e saving' routine at line 65000 not only saves 

the program, it updates UD$, held in line llO . Type in 
line 65000 fir st, then start from the beginning. As soon 
as you reach line 200, you can run the program, select 
option 3, and the fi le will save itself together with the 
time and date. Be sure to set the time and date at power· 
up or this feature will have little value. Leave the li ne in 
until you are sure that you don't wan t to make any more 
changes, (printer codes etc.), then delete it and modify 
l ine 200 accordingly. 

Mum and Dad Braybrooke are now happil y sl opping 
around in their used motor oil , knowing full well th at 
every drop i s present and accounted for . Perhaps you 
keep, or know someone who keeps, some kind ofliq uid in 
cylindrical t an ks. 

Take my word for it, it works just as well with pig swill 
or perfume. • 

10 REM: TANK CAPACITY 1982 by Graham Allan 
100 CLEAR 500 :DEFINT F :DIM 
A,C,DE,B,VT,FC,GA,AT,AU,GC,Dl ,LE,U$,Pl ,l,HV$,FD,FL,FX, 
ST,ID,IL,Q$,UD$ 
110 UD$= "07/ 09/ 82 14:49:54" :REM: Update Level 
120 Pl=3.1416 :Q$= CHR$(34) :ST= .5 :GC= 231 : 'ST 
is the default increment, GC is the cu"/ gals 
conversion factor. 
129 
" " 12345678901234567890123456789012345678901 
23456789012345678 
130 U$= " ###.# #####, #####," 
140 DEFFNGA(VT)= VT/ GC : ' CONVERT CU. INS. TO 
GALS. 
150 DEFFNA(DE,Dl)= (Dl/ 2)- DE : ' SURFACE TO 
CENTRE LINE 
160 DEFFNB(A,C)= SQR(C12- A12) : 'HALF SURFACE 
WIDTH 
170 DEFFNAY(B,A)= B'A : 'AREA OF ISOSCELES 
TRIANGLE 
180 DEFFNAT(C)=Pl'Cl2: 'AREA OF TANK CROSS 
SECTION 
190 
DEFFNAS(A,C)= (2 ' (ATN( (A/ C)/ SQR(- (A/ C)' (A/ C) 
+ 1))))/ (2'Pl)'AT : 'AREA OF SUM OF TWO SECTORS 
200 CLS :PRINT"Volume of liquid in cylindrical 
tanks1. Spot calculations2. Print lists3. Save file 
(after modification)Please select" ; :INPUTFX 
:ONFXGOT0210,300,65000 
210 CLS :PRINT"Spot calculations" :GOSUB6000 :' 
GET DIAMETER AND LENGTH OF TANK 
220 GOSUB 5100 : ' HORIZONTAL OR VERTICAL 
230 AT= FNAT(C) :VT= FNGA(AT'LE) :INPUT"What is 
the depth of liquid (in inches) " ;DE 
240 IF HV$ ="VERTICAL" THEN GA = FNGA(AT ' DE) 
: GOTO 260 
250 GOSUB5200 
260 PRINTUSING" Gallons in tank = #####, spare 
capacity = #####, gallons.";GA,VT- GA 
:INPUT"Press < ENTER> to continue";FX :GOT0200 
30 80-U.S. Journal 

300 CLS :PRINT"Print Lists" 
310 GOSUB6000 'GET DIAMETER D LENGTH OF TANK 
320 GOSUB5100 :'HORIZONTAL OR VERTICAL ? 
330 PRINT"What depth increment (default =";ST;Q$; 
:INPUT") " ;ST 
340 GOSUB60000 :GOSUB7000 :' CHECK PRINTER 
STATUS, PRINT TITLES 
350 AT=Pl'C l 2 :VT= AT'LE 
:IFHV$=" HORIZONTAL"THEN500 
360 FORl= OTOLESTEPST :GOSUB5000 
370 FC= FC+ 1 :IFFC= 56THENGOSUB6990 
380 LPRINTUSINGU$;1,FNGA(AT'l),FNGA(VT- (AT'I)) 
390 NEXT :GOT0200 
500 VT= FNGA(VT) :FORDE= OTODISTEPST 
510 FC=FC+ 1 :IFFC= 56THENGOSUB6990 
520 IFDE= OTHENGA= O 
:GOT0550ELSEIFDE= DITHENGA= VT :GOT0550 
530 GOSUB5200 : ' GET VOLUME OF LIQUID IN 
GALLONS 
540 GOSUB5000 
550 LPRI NTUSI NGU$;DE,GA,VT- GA 
560 NEXT: GOT0200 
5000 IF PEEK(14400) AND 128 THEN 200 ELSE 
RETURN 
5100 INPUT" Horizontal or vertical tank (H/V) " ;HV$ 
:IFHV$< >"V" ANDHV$<>"v"THENHV$="HORIZONTAL" 
ELSEHV$="VERTICAL" 
5110 RETURN 
5200 A= C- DE :B= FNB(A,C) 
5210 AU= AT/ 2- FNAY(B,A) - FNAS(A,C): ' THIS GIVES 
CROSS SECTIONAL AREA OF LIQUID IN TANK 
5220 GA= FNGA(AU ' LE) :RETURN 
6000 INPUT"What is the tank diameter (in 
inches)" ;DI :C= Dl/2 :FD= INT(Dl/12) :ID=Dl- FD' 12 
601 O INPUT"What is the length of the tank (in 
inches)" ;LE :FL= I NT(LE/ 12) :IL= LE- (FL' 12) :RETURN 
6990 FORFX= 1T010 :LPRINT" :NEXTII 

7000 LPRINT"TANK CALIBRATION LISTING" 
:LPRINTHV$;" TANK,"FD" FEET" ID"INCHES 
DIAMETER," FL"FEET"IL " INCHES LENGTH." :LPRINT" 
:LPRINT"CALIBRATED AT"ST" INCH INTERVALS" :LPRINT" 
II 

7010 LPRINT" LIQUID DEPTH LIQUID VOLUME SPARE 
CAPACITY" :LPRINT" (Inches) (Gals) (Gals)" 
:LPRINT" :FC= 8 :RETURNII 

60000 PRINT"When printer is ready press < ENTER> " 
:INPUTFX 
60010 IF(PEEK(&H37E8)AND48)= 48THENPRINT" Press 
< SPACE- BAR> to stop printing." :RETURN 
60020 PRINT :PRINT"== = > Printer is not ready 
<===" :PRINT :GOT060000 
65000 CLS :PRINT@512,"Saving file under the name 
o( 'TANK"' 
:FX= PEEK(VARPTR(UD$)+ 1 )+ 256 ' PEEK(VARPTR(UD$) 
+ 2) :FORl= 1T017 
:POKEFX--1+ 1,ASC(MID$(TIME$,l,1 )) :NEXT 
65010 SAVE"TANK" :PRINT"File saved - update level 
= "UD$ 

II 



Deadstik 
A simplified space snuttle program 
Color Computer 

Deadstick is a program.designed to simulate, in a very 
simplifi ed ma nner , the process of fl ying a powerl es 
aircraft from a given point relativ e to an airport runway, 
at a given initi al speed, to a safe landing.This is known 
as making a "dead sti ck" landing. Mastery ofD eadstik 
will enable the pil ot to gain an appreciati on of a small 
part of the chall enge that faces space shuttle astronauts 
returning to earth. 

Deadstik begins by drawing the outline of the aircraft 
instruments (lin e 90-J 65). For memory effi ci ency, lin es 
are drawn the full length and width of the screen, then 
erased where required with subroutines beginning at 
lines 1000 and 2000. Lin es 200 to 226 label the 
instruments as to functi on. Lin es 250 and 255 provide 
the initi al values fo r speed, angle of descent, distance 
fr om the runway centerlin e, and altitude. Twelve scans 
of the keyboard are performed each second by lin es 300 
to 355. In response to keyboard inputs, the descent angle 
(AN ), turn rate (TR), landing gear (G), and spoil er (S) 
indicators are updated. Lin es 400 to 410 determine the 
compass indication based on the turn rate. Lin e 415 
converts the descent angle (AN ) fr om degrees to radians 
(RA). 

Gary Ludeke , Colorado Springs , CO 

The equati on fo r the acceleration of the aircraft (lin e 
420) is based on the concept of the aircraft slidin g down 
a fricti onless plane at the descent angle(AN ) (see Figure 
1). The force producing the acceleration is the weight 
(100,000 pounds) multipli ed by the sine of the descent 
angle (RA). Opposing thi s force is aerodynamic drag 
represented by a constant (k), multipli ed by the veloci ty 
(V) squared. Additional drag is created by the spoil ers 
and lowered landing gear (S= J and/ or G= J) which adds 
additional forces. The value of 2.5 in li ne 420 was 
experimentall y chosen. Those users famili ar with 
aircraft performance are encouraged to experiment wi th 
various values for these constants to at tempt to simulate 
vari ous aircraft in a power! ss condition. The display is 
updated once per second, whi ch all ows the veloci ty 
equation in line 425 to be correct without a value of tim e 
(e.g., V= V+at with t= l second). 

The aircraft stall s (cease to fl y) below 180 mph (l ine 
435). As a warning of an impending stall , lin e 430 
generates a stall warning indicati on when speed drops 
below 200 mph. Lin e 440 computes the descent rate(DR) 
in feet per second, and the alti tude in feet. When the 
descent rate is displayed, it is converted to feet per 
minute. 
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If you just bought another colllputer, �
boy are you gonna be sorry. �
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The new Epson QX-10 is unlike any per­
sonal computer you've ever seen. It's a com­
puter for people who don't have the time to 
learn computers; a computer you can be 
using within minutes. 

And fortunately, you don't have to take 
our word for it. Here's how Byte, one of the 

·computer industry's i;nost prestigious maga­
zines, describes the QX-10. 
The first anybody-can-use-it computer. 
"The Epson QX-10 (is) a computer for less 
than $3000 that may well be the first of a new 
breed of anybody-can-use-it 'appli ance' 
computers ... In addition to being a highly 
integrated word processing/computer sys­
tem .that offers as much usable processing 
power as almost any existing microcompu­
ter, the QX-10 .. . system is designed to be 
used by people with minimal technical 
knowledge. We've certainly heard that 
claim �b �~�f�o �r�e�,� but Epson has delivered on 
this promise in a way and to an extent that 
no microcomputer manufacturer has done." 

That's nice to hear from a magazine like 
Byte, of course, but it doesn't surprise us. 
It's just what we intended the QX-10 to be 
all along. 

More computer. Less money. 
But useability isn't the only thing the QX-10 
has going for it. As Byte says, "the QX-10 
gives you a great deal for your money. 

"Help is available at any time through the 
HASCI (Human Application Standard 
Computer In terface) keyboard Help key ... 
Text can be entered at any time just as you 
would in a conventional word processor. 
The Cale key turns the system into a basic 

4-function calculator. Graphics can be cre­
ated via the Draw key. The Sched (schedule) 
key gives you access to a computer-kept 
appointment book, a built-in clock/timer/ 
alarm, and an event scheduler." 
Advanced hardware for advanced 
software. 
As for hardware, Popular Computing, 
another industry leader, says: "The QX-10 
includes ... a number of advanced hardware 
features ... The basic components of the 
system are a detachable keyboard, a high 
resolution monochrome display, and a sys­
tem unit containing two 51/4 inch disk 
drives. The drives use double-sided, 
double-density disks (340K bytes per disk) 
and are amazingly compact . .. The QX-10 
uses an 8-bit Z80A microprocessor. The sys­
tem contains 256 bytes of RAM . Some of the 
RAM is .. . battery powered . .. which lets 
the computer retain information when the 
pow r is off." 
You won't have to wait much longer. 
The new Epson QX-10 may very well be the 
computer you've been waiting for. And for­
tunately, you won't have to wait much 
longer - it will be appearing soon in com­
puter stores all across the country. In the 
meantime, write Epson at 3415 Kashiwa 
Street, Torrance, CA 90505, or call (213) 
539-9140. We'll be happy to send you copies 
of our reviews. 

After all, as Popular Computing puts it , the 
QX-10 will "do for computing what the 
Model T did for transportation." 

And we couldn't have said it better 
ourselves. 

EPSON �
EPSON AMERICA, INC. 
COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 
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Deadstik 

Figur e 1 

Fi gure 2 
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When the alt i tude reaches zero (line 445), the program 
jumps to lin e 950 to begin an evaluation of the aircraft's 
status. Conditions which will regi ster a crash include a 
descent rate (DR) greater than seven feet per second, a 
landing short of the runway (DM > O), a l anding beyond 
the runway end (DM< -3) (the runway is three mil es 
long), a landing more than 100 feet left or right of the 
runway centerl i ne (li ne 965), landing gear up (G=O), or a 
heading not equal to l 80 degrees. 

Lines 500 to 515 calculate the horizontal position of 
the aircraft relative to the runway threshold. The 
heading is first converted to radians and then used in 
the calcul ation of the east to west (VJ ) and north to south 
(V2) components of velocity and distance traveled (Dl 
and D2, respectively). Lin es 600 to 625 update the 
in trument displays. Should a safe touchdown on the 
runway occur, line 980 will display the fact, and lin es 
981to987 will calculate the braking phaseof the landing 
and cause the display to b updated once per second. 
Flag "F" in line 980 tell s the display update segment of 
the program (lines 600 to 625) where to go after an 
update (line 625). The deceleration due to braking is de­
termined as five mph per second (l ine 983). Lin e 982 is a 
delay to cause a one-second display update during 
braking. 
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Flyi ng the Simulator 
After loading Deadstik (use a CLEAR 20 statement 

first) and entering RU , the instrument panel will be 
drawn and the flight initiated. You will find yourself at 
an altitude of 30,000 feet, one mil e west of the approach 
end of runway 18 (runway heading 180 degrees), on a 
heading of zero degrees (north), at an airspeed of 600 
mph, and a descent angle of 30 degrees. It is important 
for those with familiarity with aircraft to realize that the 
pilot controls the angle ofdescent of the aircraft, and not 
the angle of attack of the wing. Due to aerodynamic 
drag, you will note that speed is decreasing, even though 
the descent angle is relatively steep. 

Using the keyboard controls as indicated in Table l , 
your job is to maneuver the aircraft onto the final 
approach course (heading 180 degrees and within plus, 
or minus, 100 feet of the extended runway centerline) so 
as to arrive at, or beyond, the runway threshold at zero 
altitude. At the moment of touchdown, your descent rate 
must be at, or below, seven feet per second or you will 
crash. You are free to maneuver in any manner you 
choose. Figure 2 giv es a few examples of approach 
patterns th at can be used, but the alternatives are 
virtually limitl ess. 

Points worth mentioning are that the radius of turn is 
a function of both the turn rate and the speed (slow down 
for a tighter turn), spoi lers all ow a greater descent angle 
without excessive speed buildup, the landing gear 
creates additional drag when lowered. It cannot be 
raised again, o be sure you can make the runway with 
the additional drag before lowering it. 

A tip for beginners is to fir t set up a reasonable rate of 
descent, then maneuver to intercept the fin al approach 
course at 10-15 mil es out. Once established within JOO 
feet of the centerlin e on a heading or'i80 degrees, shift 
your attention to regulating the descent so as to be 
stabilized at a fiv e-degree descent angle and 220-230 
mph at l,000 feet and 2 mil es from the runway. If your 
speed is too high and/ or your touchdown too far down 
the runway, you wi ll run off the far end.. Happy fl ying. 

Tabl e 1 �
Simul ator Controfs �

Raise nose (decrease descent angle) one 
degree per keystroke 

Opposite of uparrow 

Initiate, or increase, a left turn by one d.egree 
per second, or reduce a right turn by one 
degree per second 

Opposite of leflarrow 

G Lower landing gear 

S Open spoilers 

C Close spoilers 



-------------------------- Deadstik 

Pr ogram Li sting for Deadstik 

5 REM DEADSTIK 
90 CLS(O) 
100 FORl= OT063 
105 SET(l,0,1 ) :SET(l,12,1) 
110 SET(l,16,1 ):SET(l,28,1) 
115 NEXT 
120 FORl= 17T020:GOSUB1 OOO:NEXT 
125 FORl= 43T046:GOSUB1 OOO:NEXT 
130 FORl= 62T063:GOSUB1 OOO:NEXT 
135 FORl= OT031 
140 SET(0,1,1 ):SET(16,l,1) 
145 SET(21,I, 1):SET(42,I,1) 
150 SET(47,l,1 ) :SET(61 ,l,1) 
155 NEXT 
160 FORl= 13T015:GOSUB2000:NEXT 
165 FORl= 29T031 :GOSUB2000:NEXT 
200 PRINT@35,"ASI "; 
202 PRINT@162," (MPH)"; 
204 PRINT@44,"DA(DEGS)" ; 
206 PRINT@140,"DIST(NM)"; 
208 PRINT@58,"ALT"; 
210 PRINT@185," (FT)"; 
212 PRINT@290,"TURN"; 
214 PRINT@322,"RATE"; 
216 PRINT@300,"HDG(DEG)"; 
218 PRINT@395,"DIST."; 
220 PRINT@314,"VSI "; 
222 PRINT@441 ,"(FPM)"; 
224 PRINT@486,"GEAR:UP"; 
226 PRINT@496,"SPOILERS:"; 
250 V= 880:V2=V:AN= 30:D1 =-5280 
255 AL= 30000:Pl= 3.141592654 
300 FORl= 1T012 
305 A$= 1NKEY$ 
310 IFA$= "1 "THEN AN= AN- 1 
315 IFA$= CHR$(10)THEN AN= AN+ 1 
320 IFA$= CHR$(8)THEN TR= TR- 1 
325 IFA$= CHR$(9)THEN TR= TR+ 1 
330 IFTR<-3THEN TR=-3 
335 IFTR> 3THEN TR= 3 
340 IFA$="G"THEN G= 1 
345 IFA$= "S"THEN S= 1 
350 IFA$="C"THEN S= O 
355 NEXT 
400 HG= HG+ TR 
405 IFHG> 359THEN GOSUB2100 
410 IFHG< OTHEN HG= HG+ 360 
415 RA= PI *AN/ 180 
420 AC= (3220000*SIN(RA)- 2.5 *V*V­
2.5·v ·v ·s- 2.5 ·v·v·G )/ 100000 
425 V= V+AC:VM= V* 15/ 22 
427 VG= V*SIN(Pl/2- RA) 
430 IFVM< 200THEN SOUND128,1 
435 IFVM< 180THEN900 
440 DR= V*SIN(RA):AL= AL- DR 

445 IF AL<=OTHEN950 
500 RA= Pl *HG/ 180 
505 V1 = VG*SIN(RA):D1 = D1 + V1 
510 V2= VG*SIN(Pl/2- RA) 
515 D2= D2+V2:DM= D2/ 5280 
600 PRINT@98,INT(VM); 
602 PRINT@78,AN; 
604 PRINT@173,INT(10*DM)/ 10; 
606 PRINT@120,INT(AL); 
608 PRINT@387,TR; 
610 PRINT@334,HG; 
612 IFD1 < 0THEN PRINT@401 ,"WEST"; ELSE 
PRINT@401 ,"EAST"; 
614 PRINT@428,INT(ABS(D1 )); 
616 PRINT@376,60.INT(DR); 
618 IFG= 1THEN PRINT@491,"DN"; 
620 IFS= 1THEN PRINT@505,"0PEN"; ELSE 
PRINT@505,"CLOSED"; 
625 IFF= 1THEN982ELSE300 
900 PRINT@226,"AIRCRAFT 
STALLED- CRASHED!" ;:GOT04000 
950 IFDR> 7THEN3000 
955 IFDM> OTHEN3100 
960 IFDM<-3THEN3200 
965 IFABS(D1 )> 1 OOTHEN3300 
970 IFG= OTHEN3400 
975 IFHG<>180THEN3500 
980 PRINT@226,"TOUCHDOWN!"; :F= 1 
981 AN= O:AL= O:DR= O:TR= O 
982 FORl= 1 T0450:NEXT 
983 VM= VM-5:1FVM< OTHEN VM= O 
984 IFVM= OTHEN5000 
985 DM= DM- VM*22/ 15/ 5280 
986 IFABS(DM)> 3THEN3500 
987 GOT0600 
1000 RESET(l,O):RESET(I,12) 
1005 RESET(l ,16):RESET(l,28) 
1010 RETURN 
2000 RESET(O,l):RESET( 16,1) 
2005 RESET(21 ,l):RESET(42,I) �
2010 RESET(47,l):RESET(61,I) �
2015 RETURN �
2100 HG= HG- 360:PRINT@337," "; �
2101 RETURN �
3000 PRINT@226,"CRASHED- SINK RATE > 7 �
FPS" ;:GOT04000 �
3100 PRINT@226,"CRASHED SHORT OF �
RUNWAY" ;:GOT04000 �
3200 PRINT@226,"CRASHED BEYOND �
RUNWAY";:GOT04000 �
3300 PRINT@226,"CRASHED OFF EDGE OF �
RUNWAY";:GOT04000 �
3400 PRINT@226,"LANDED GEAR UP";:GOT04000 �
3500 PRINT@226,"RAN OFF RUNWAY";:GOT04000 �
4000 SOUND1 ,10 �
4001 GOT04001 �
5000 PRINT@226,"STOPPED "; �
5001 PRINT@98,0;:GOTO 4001 • �
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Structured BASIC 
Modern programming techniques in BASIC 

Models 1/11/111, PMC-80, LNW80 with disks 

These days it doesn't take much reading to run 
into terms like "Modular Programming," "Structured 
Programming," and "Top Down Programming." At 
times, it seems like everywhere you look, someone is 
filling you in on his favorite cure for programming 
problems. 

After all the articles though, many people I've talked 
to have come to the opinion that all of these sure fire 
methods for programming better and faster are fine for 
the author but not anyone else. Some people have given 
up on finding a cure-all programming method. Some 
have even taken to laughing at the mention of the above 
"guru words". But a few have distilled out a useful 
insight: all the methods are really nothing more than 

The essence of top-down programming is 
looking at the large problems first. 

the application of common-sense problem solving to 
programming. 

Sure, there are dozens of ways to do it. How many 
people do you know who approach problems in the same 
way? Should it then be any surprise that there are 
numerous ways to program? 

What do all the fancy terms mean? It turns out that 
the concepts are really very simple. Let's look at them 
one at a time. 

Structured Programming 
Structured programming arose from the desire to be 

able to prove in a mathematical way that a program was 
correct. With the flexibility of a normal programming 
language such as BASIC, it was found that proving a 
program to be correct wasn't just difficult, it was nearly 
impossible. Ifwe limited our programming to using only 
three simple structures and not using GOTO's, it became 
possible to prove the correctness of our program. 

What are these three marvelous structures? The first 
is simply a normal program statement with no control. 
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You start at the beginning, do the instruction, and come 
out the end. No problem. 

The IF...THEN...ELSE is also one of the structures. It 
allows us to make decisions and the flow of control is 
very simple. One of the most important aspects of this 
structure is its 'block structure.' The idea is that there 
can be more than one statement executed in either the 
THEN or ELSE case. Microsoft BASIC does it to a 
limited extent, but it should be possible to do it with as 
many statements as necessary. 

The basic form of the block-structured IF statement 
looks like this: 
IF (condition) THEN 

one or more statements 
ELSE 

one or more statements 
ENDIF 

The last thing we need is a simple loop. A very flexible 
form is the WHILE statement. The WHILE works like 
this: at the beginning of the loop, we test our condition; �
as long as it's true, we keep repeating the loop. We could �
express it like this: �
WHILE (condition) �

one or more statements 
WEND 
where the WEND marks the end of the loop like the 
NEXT does in a FOR-NEXT loop. 

By using these simple structures and avoiding 
GOTO's, we produce programs that are easier to prove 
correct and in fact easier to make correct in the first 
place. 

Modular Programming 
Modular programming is a technique, but it isn't 

really hard to do. In fact, most of us do it every day 
without even realizing it. One of the first things most 
people learn about solving problems is that when you 
have one that's too big to solve, break it up into 
little ones and solve them. The big problem will take 
care of itself. 

Sounds too simple to be a modern programming 
technique but it is. The essence of modular 



DOSPLUS �
,t r ct �

The DOSPLUS 4.0 hard 
drivesystem is here! 

A hard drive without the dynamic new DOSPLUS 4.0 is like 
an eggshell without the egg. The new DOSPLUS 4.0 is the 
leading edge-the latest in the line of advanced disk oper­
ating systems from MICRO-SYSTEMS SOFTWARE. INC. Ifs the 
only current operating system written from the ground up 
for hard disk operation. Not just a driver but a fully devel­
oped system. What that means to you is more bong for 
your buck! Finally on unlimited TRS-80 for small business. 
For only 11899 you get the DOSPLUS ..PLUS." 

THE DOSPLUS 4.0 FEATURES 
• Single volume addressing/Double sided floppies seen as 

one drive-one file con expand to limit of the hord drive 
•Hard Disk-disk editing utilities 
• Incredible 1/0 speed 
• Runs any combination of densities or tracks 
•Also operates 8 11 drives with special hardware-comes 

with expanded users guide and complete DOS technical 
section on 1/0 calls and DC[} organization 

• Ability to use hard drive as the "system" drive. 

"PLUS" MANY OF THE SENSATIONAL NEW DOSPLUS 3.4 
FEATURES 
•BASIC array sort-multi key. multi array 
•Tape/Disk-Disk/Tope utility (with relocotor) 
• Input (controlled screen input) 
•Random access and ASCII modification on Diskdump 
• BASIC checks for active "DO" 
• Backup and Format from a ..DO" file 
•Much improved Backup (More reliable) 

TO THE MAX.$1899TAKE YOUR MICRO 

ORDER NOW! 

COMPLETE WITH 5 MEG SYSTEM. 

• 1/0 package much foster (disk access time reduced) 
• Repeat lost DOS command with ''I'' [ENTER] 
• Short directory (filename and extension) available 
·Short directory of Model Ill TRSDOS disks 
•Single file convert from Model Ill TRSDOS 
• COMPLETE device routing supported (DOS and OASIC) 
• Ability to save BASIC programs directly to another machines' 

memory (if equipped with DOSPLUS 3.4) 
NOTE: The final versions of 3.4 and 4.0 will have almost 

identical features and documentation. 

THE COMPLETE SYSTEM 
·Smooth. silent. swift 
• Error-free disk 1/0 
·*Add on up to 4. 10 meg units for a total of 40 megabytes! 
·Plugs on the 50 pin data bus.-no loss of floppy drives 
·Completely self-contained-just plug it in and go 
• 10 meg units available Soon. 

NOTE: Specify 40 or 80 track when ordering DOS diskette. 
After initial bootup. user con create any DOS desired. 

The first in the industry backed bya lifetime warranty** �
••Lifetime warranty on original media 

DOIPLUI flr8t In qu•llty! 
l'lnt In the lndu8tryl 

MICRO-SYSTEMS 
SOFTWARE, INC. 
4301-18 Oak Circle 
Boca Raton, FL 33431 
Telephone: (305) 983-3390 

(800) 327-8724 
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Structured BASIC 

programming is choosing the right breakdown of the �~� 

major problem. Usually the best course is to follow your 
instincts. 

If you take out a sheet of paper and list the steps, in 
English, that you have to do, thatmakes a good starting 

... all the methods are really nothing more 
than the application of common-sense 
problem solving to programming. 

point for your module selection.But in what order do we 
do this? That's where Top-Down programming comes 
in . 

Top-down Programming 
When we sit down at the computer, especially with 

BASIC, often the first impulse is to jump in as quickly as 
possible and start programming. After all, that's where 
the fun is.The problem we run into is that we can only 
see results if we start with small parts of the problem. 
Many people start out this way and wind up building 
many small blocks of code and then patching them 
together into programs. Sometimes it works, but usually 
it creates problems.By creating answers to the small 
problems without looking at the large ones, we're lucky 
to get all the pieces to fit together correctly. 

The essence of Top-Down programming is looking at 
the large problem first. We look at the overall prob­
lem and write a program that will handle that problem. 
In the process, anything we don't know how to do is put 
into a subroutine to be developed later. We just have the 
subroutine supply some simple response when it's called 
until we're ready to look at it. 

When we're satisfied that the overall program 
functions correctly, then we drop down a step and look at 
one of the subroutines we used to bury our problems. 
Now we apply the same technique there. Look at that as 
a whole problem, modularize and solve it.As we continue 
down, level by level, eventually we reach a level where 
the problem we have left to solve is simple. We just code 
the answer and at this point, everything else works so 
the program is done. 

Obviously I'm over-simplifying. Yet, even for the most 
complicated problem, the method still works in the same 
way. 

To try to make it possible to get the flavor of Top­
Down, Structured, Modular programming, we've 
written a program which accepts simple, structured 
forms and gives us a BASIC program as a result. 

It accepts block structured IF...THEN...ELSE, 
WHILE loops, and it eliminates the ever-present line 
numbers by allowing us to deal with labels instead of 
line numbers. 

A simple program to run through the processor is the 
one shown. The idea is to be able to read in an ASCII 
program file, strip the line number from the front ofeach 
line, and then print the result. 

The steps to accomplish this are: 
Get the file name we want to list 
Open the file 
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While we're not at the .end of file 
read a line 

strip off the line number 
print the line 

End of While 
Close the file 

These steps have been put into a program, called 
STRUCT/ REM, Listing 1, that can be translated by the 
translator. Listing 2, called TEST/ STR is a structured 
BASIC program that can be translated by 
STRUCT/ REM. The output from the translation is 
Listing 3, called TEST/ BAS. Notice how 
STRUCT/ REM allows you to use structured 
programming techniques while still working with your 
existing Microsoft BASIC interpreter. 

Our initial program included only a dummy sub· 
routine (what the translator calls a PROCEDURE) 
which did nothing except return. With only the main 
program, the program when run would list the lines the 
way they were and not change them.Once that program 
worked, the < ELIM-NUM > subroutine was written to 
strip the line numbers off and the program was 
complete. 

An advantage of this approach is that it is easier to 
find problems. By actually programming each stage 
from the main module down we can test them and make 
sure they work. When an error occurs, we know it has 
something to do with the module we just wrote. 

Why Go To All This Trouble? 
All of this effort seems to be a waste of time? Wouldn't 

it be faster to just sit down and write a program? NO! 
Most studies have shown that the "just sit down and 

write it" approach actually increases the time needed to 
get a program working AND makes it more prone to 
error. Furthermore, when it comes time to make changes 
in it or expand it for new conditions, it's generally less 
flexible. 

Professional programmers and computer scientists 
have put much effort into finding better ways to 

Most studies have shown that the "just sit 
down and write it" approach actually 
increases the time needed to get a 
program working and makes it more prone 
to error. 

program. They haven't turned programming into a 
science yet, but they've given us some techniques that 
we can use. 

Me, I'm just too lazy. I don't want to do any more work 
than I absolutely have to, so anything that simplifies 
my programming and makes me more efficient is 
something I like. 

None of these techniques are cure-alls. The best 
technique is the one that you're comfortable with,butno 
technique is so good that you should blindly use it. The 
essense of programming is common-sense problem solv­
ing. So get out there and use that common sense. 
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WARNING: Do not buy Avalon Hill Microcomputer Games unless you are above average! 
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TELENGARD-Microcomputer Dungeon 
Adventure game. In the mysterious under­
world of TELENGARD there are fifty 
levels of ever-more complex mazes for 
mighty adventurt!rs to explore. Various 
means of survival tactics are at the adven­
turer's disposal and all of the necessary in­
gredients have been incorporated into this · 
solitaire reaJ time fantasy and role­
playing game. 

COMPUTER FOOTBALL STRATEGY ­
Thrilling computer version of Avalon Hill 's 
famous board game. Based on the award­
winning Sports Illustrated game of profes­
sional football, Computer Football 
Strategy forces the player to constantly 
make the right decisions about his team's 
offensive and defensive formations. Match 
�~�i�t�s� against the computer or against a liv e 
opponent. 

These games are for the sly 
and clever. Check on the 
chart at right to see if the 
game is compatible with 

your home computer. 
Most Avalon Hill Micro­

computer Games are also 
compatible with the 

following home computer 
systems: Apple II ®; Atari 
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Or call TOLL FREE: 
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IVISION OF 

Bill Game Company 
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V.C. (short for Viet Cong). is Avalon Hill 's 
first game ever on the controversial Viet 
Nam War. Under your command is the 
chopper based air-mobile and heavily 
armed 1/509th Air Cavalry and 9/15th 
Field Artillery for fire support. It is an un­
conventional conflict. You have the task 
of bringing the civilian population under 
your protection where the enemy (played 
by the computer) can hide amongst the 
people, and where the politics of 
terrorism and friendship can turn the 
people you want to save against you. 
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G.F.S. SORCERESS-The first science­
fiction adventure game of the continu­
ing saga of Joe Justin and Selena Sakarov 
aboard the Galactic Federation Starship 
Sorceress. In the game, the player takes 
the part of Joe Justin as he attempts to 
clear himself of a false charge of mutiny. 
Beautiful full -color manuals are included 
giving the player useful clues in his or her 
attempt to prove Joe Justin's innocence. 

VOYAGER-A solitaire computer game 
that challenges the human player to ex­
plore the four levels of an alien 
spacecraft's maze-like corridors and rooms 
in 3-D simulated graphics, all the while 
avoiding robots programmed to blast any 
intruders. In order to win , the human 
must destroy all power generators and 
escape or hunt out and annihilate the 
killer robots. VOYAGER comes with 
color·anin1ated graphics and sound 
capabilities. 

SHOOTOUT-30 ALIEN WARSHIPS 
HAVE ENTERED YOUR PATROL ZONE. 
OK. shields up?, energy level . . . check, 
azimuth set?, yup. This may sound like 
the latest summer space movie thriller but 
in fact it's the preparations YOU will 
make when playing Avalon Hill 's new 
solitaire arcade strategy game 
SHOOTOUT AT THE OK GALAXY . 
Over 2 years in the making, SHOOTOUT 
is purely graphical combining arcade ex­
citement with just the right touch of 
strategy. 
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Send Check or Money Order to: �

AVALON HILL MICROCOMPUTER GAMES �
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---------------------- Structured BASIC �

Program Listing for STRUCT/REM 

10 REM •• 
20 REM 
30 REMSTRUCTURED BASIC PRE- PROCESSOR 
40 REM(C) 1982 BY TERRY R. DETTMANN 
50 REM 
60 REMFILENAME:STRUCT/ BAS 
70 REMVERSION 0.010/ 82 
80 REM 
90 REM •• 
95 REMMAKE SOME SPACE FOR STRINGS 
100 CLEAR10000 
105 REMSET UP THE ARRAYS: 
106 REMSYM$SYMBOLSLNLINE NUMBERS 
107 REMSTK$SYMBOL STACKSTKLINE NUMBER STACK 
108 REMKW$KEYWORDS 
110 DIM 
SYM$(1 OO),LN(1 OO),STK$(25),STK(25),KW$(10) 
115 REMLS IS THE SIZE OF THE SYMBOL TABLE 
116 REMSP IS THE STACK POINTER 
117 REMKW IS THE NUMBER OF KEYWORDS 
120 LS=1 OO:SP= O:KW=6 
130 DEFFNHDR$(X$) = 

11 11 11 11STRING$((78- LEN(X$))/ 2,150) + + X$ + + 
STRING$((77- LEN(X$))/ 2,150) 
131 REMFNHDR$ IS THE HEADER FUNCTION 
135 REMSET UP ERROR PROCESSING 
140 ON ERROR GOT0570 
145 REMNM$ IS USED TO GET RID OF LINE NUMBERS 
150 NM$="0123456789" 
155 REMRM$ IS A TEMPLATE FOR THE START OF ALL 
PROCEDURES 
160 RM$="REM - - - - - - - - - - - - - - ­
- -· - - - - - - - - - -- - - - - - - - - " 
165 REMGET THE KEYWORDS 
170 FOR I = 1 TO KW: READ KW$(1): NEXT I 
180 DATA ENDIF,IF,THEN,ELSE,WHILE,WEND 
200 REM •••••••••• MAIN PROCESSING LOOP • 
205 REMCLEAR THE SCREEN AND GET THE INPUT 
AND OUTPUT FILES 
210 CLS: PRINT FNHDR$("STRUCTURED BASIC 
PROCESSOR") : PRINT: PRINT 
220 LINEINPUT" INPUT FILE ===========> ";F1$ 
230 LINEiNPUT" OUTPUT FILE ==========> ";F2$ 
240 REM - - - - - - - - BUILD SYMBOL TABLE ­
245 REMFIRST PASS THROUGH THE FILE BUILDS THE 
SYMBOL TABLE 
246 REMLN IS THE CURRENT LINE NUMBER COUNTER 
247 REMALL LINES WILL BE RENUMBERED IN 10'S 
250 OPEN"l",1,F1$:LN= O 
255 REMCONTINUE TO PROCESS LINES UNTIL THE 
END OF FILE 
260 IF EOF(1) THEN CLOSE:GOT0290 
265 REMGET A LINE AND PROCESS IT 
270 LINEINPUT# 1,LN$:GOSUB1000 

280 GOT0260 
290 REM - - - - - - - - PROCESS FILE TO 
OUTPUT - - - - - - - - - ­
295 REMPAGE EJECT FOR PRINTOUT OF THE FINAL 
PROGRAM 
300 LPRINTCHR$(12) 
305 REMGET THE FILES AND RESTART THE LINE 
NUMBER COUNTER 
310 OPEN"l",1,F1$: LN= O: OPEN"0",2,F2$ 
315 REMCONTINUE UNTIL THERE ARE NO MORE 
LINES 
320 IF EOF(1) THEN CLOSE:END 
325 REMINPUT A LINE AND PROCESS IT 
330 LINEINPUT#1,LN$:GOSUB2000 
340 GOT0320 
345 REMALL DONE, WRAP IT UP 
350 CLOSE:END 
500 REM ••••••••••••••••• SUBROUTINES • 
510 REM - - - ·- - - - - PUSH ON STACK ­
520 IF SP= 25 THEN RETURN 
530 SP= SP+ 1: STK$(SP)= IN$: STK(SP)= IN: RETURN 
540 REM - - - - - - - - POP OFF STACK ­
550 IF SP= O THEN RETURN 
560 IN$= STK$(SP): IN= STK(SP): SP= SP- 1: RETURN 
570 REM - - - - - - - - ERROR PROCESSING ·­

580 IF ERL= 250 THEN PRINT"FILE ";F1$;" DOES NOT 
EXIST":RESUME220 
590 PRINT "ERROR ";ERR;" IN LINE ";ERL 
600 CLOSE:END 
700 REM -- - - - - - - - DELETE LEADING 
BLANKS ­
710 IF LEN(IN$)= 0 THEN RETURN 
720 IF MID$(1N$,1,1 )=" " THEN 
IN$=MID$(1N$,2):GOT0710 
730 RETURN 
750 REM - - - - - - - - DELETE TRAILING 
BLANKS ­
760 IF LEN(IN$)=0 THEN RETURN 
770 IF MID$(1N$,LEN(IN$),1 )=" " THEN 
IN$= MID$(1N$,1,LEN(IN$)--1 ) :GOT0760 
780 RETURN 
800 REM - - - - - - - - DELETE LEADING LINE 
NUMBER - - - - - - - - ­
810 IF LEN(IN$)= 0 THEN RETURN 
820 IF INSTR(NM$,MID$(1N$,1,1 ))<>OTHEN 
IN$= MID$(1N$,2):GOT0810 
830 RETURN 
1000 REM •••••••• •• • PROCESS FOR SYMBOL TABLE 
1005 REMINCREMENT THE LINE NUMBER COUNT BY 
10 
1010 LN= LN+ 10 
1015 REMELIMINATE THE LINE NUMBER AND 
LEADING BLANKS 
1020 IN$=LN$: GOSUB800: GOSUB700: LN$=1N$ 
1035 REMIF THIS IS A STRUCTURED COMMENT THEN 
FORGET IT 
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1040 IF MID$(LN$,1,2)= "/'" THEN 
LN= LN- 1O:RETURN 
1045 REM LOOK FOR KEYWORDS IN THE LINE, IF 
FOUND THEN 
1046 REM NOTHING ELSE NEED BE CHECKED 
1050 GOSUB1370:1F EF= 1 THEN 1070 
1055 REMCHECK FOR LINE LABELS OR PROCEDURE 
STATEMENTS 
1060 GOSUB1090:GOSUB1310 
1065 REMIN CASE YOU WANT A PRINTOUT OF THE 
INPUT PROGRAM, 
1066 REMREMOVE THE LEADING CHARACTER(') 
1070 'LPRINT USING"##### ";LN;:LPRINTLN$ 
1080 RETURN 
1090 REM - - - - - -- - SCAN A LINE FOR LINE 
NUMBER SYMBOLS - - - - ­
1095 REMIF THE LINE IS A REMARK, THEN FORGET IT 
1100 FLG= O:IF MID$(LN$,1,3)="REM" OR 
MID$(LN$,1,1 )=" '" THEN RETURN 
1105 REMSCAN A CHARACTER AT A TIME FOR LINE 
NUMBER 
1106 REMLABELS WHICH ALL HAVE THE FORM 
"<WORD(S)> " 
1110 FOR 1= 1TOLEN(LN$):C$= MID$(LN$,l, 1) 
1115 REMIF A LABEL HAS BEGUN, THE ">" ENDS IT 
1116 REMFINISH AND ADD IT TO THE SYMBOL TABLE 
1120 IF FLG> 1 AND C$=">" THEN IN$= 1N$+ C$: 
FLG= FLG+ 1: IN= LN: GOSUB1180: IN$="": FLG= O: 
GOT01160 
1125 REMIF WE FIND "<>" THEN IT ISN'T A LABEL 
1130 IF FLG= 1 AND C$=">" THEN 
IN$="":FLG= O:GOT01160 
1135 REMANYTIME WE FIND "<", IT COULD START A 
LABEL 
1140 IF C$= "<" THEN LC= I: IN$= C$: FLG= 1: 
GOT01160 
1145 REMIF FLG> O THEN WE'RE BUILDING A 
POSSIBLE LABEL 
1146 REMFLG WILL BE ITS LENGTH 
1150 IF FLG> O THEN IN$= 1N$+ C$:FLG= FLG+ 1 
1160 NEXTI 
1170 RETURN 
1180 REM - - - - - - - ADD TO SYMBOL TABLE 

1185 REMCHECK THE SYMBOL TABLE, IF EF= O 
THERE'S NO MORE ROOM 
1190 GOSUB1260:1F EF= O THEN RETURN 
1195 REMIF EF>O, THE IT WAS FOUND, BUT IF LC<>1 
THEN IT DOESN'T 
1196 REMDEFINE THE LINE NUMBER ASSOCIATED 
WITH THE LABEL 
1200 IF EF>O AND LC<>1 THEN RETURN 
1205 REMIF IT'S FOUND AND IT'S THE FIRST THING 
ON A LINE, IT 
1206 REMDEFINES THE LINE NUMBER 
1210 IF EF>O AND LC= 1 THEN LN(EF)= IN:RETURN 
1215 REMNEGATIVE EF MEANS THAT IT IS AN OPEN 
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SPACE FOR A NEW 
1216 REMSYMBOL 
1220 EF=-EF 
1230 SYM$(EF)= IN$ 
1235 REMIF THE FIRST TIME WE FIND IT, IT'S ALSO AT 
THE 
1236 REMBEGINNING OF THE LINE, THEN ADD THE 
LINE NUMBER TOO 
1240 IF LC= 1 THEN LN(EF)=IN ELSE LN(EF)=O 
1250 RETURN 
1260 REM - -- - - - - - SEARCH FOR IN$ IN 
SYMBOL TABLE - - - - - ­
1265 REMEF= IS IF THE SYMBOL IN$ IS FOUND AT 
POSITION IS 
1270 FOR IS= 1TOLS:IF IN$= SYM$(1S) THEN 
EF= IS:RETURN 
1275 REMIF AN EMPTY SPACE IS FOUND AT THIS 
POI NT, THERE 
1276 REMARE NO MORE SYMBOLS, SO MARK THIS 
LOCATION FOR 
1277 REMPOSSIBLE ADDITION 
1280 IF SYM$(1S)= '"' THEN EF=-IS:RETURN 
1290 NEXTIS 
1295 REMIF IT GETS TO HERE, THERE'S NO MORE 
SPACE AVAILABLE 
1296 REMGOOD PLACE FOR AN ERROR MESSAGE 
1300 EF= O:RETURN 
1310 REM - - - - - - - - LOOK FOR 
PROCEDURE IDENTIFICATION - - - - - - ­
1315 REMIS THE KEYWORD PROCEDURE IN THE 
LINE? 
1320 IF INSTR(LN$,"PROCEDURE")= O THEN RETURN 
1325 REMIF IT IS, LOOK FOR THE BRACKETS FOR A 
LABEL 
1330 L 1 = INSTR(LN$,"<"): L2= 1NSTR(LN$,">" ) 
1335 REMIF NO BRACKETS, IT MUST NOT BE A 
PROCEDURE 
1340 IF L 1 = O OR L2= 0 THEN RETURN 
1345 REMEXTRACT THE PROCEDURE LABEL AND ADD 
IT TO THE 
1346 REMSYMBOL TABLE 
1350 LC= 1: IN$= MID$(LN$,L1.L2- L 1 + 1 ): IN= LN: 
GOSUB1180 
1360 RETURN 
1370 REM - - - - - - - - SEARCH FOR 
KEYWORDS - - -- - - - - - - - - - - ­
1380 FOR I= 1 TO KW: LC= INSTR(LN$,KW$(1)) 
1390 IF LC<>OTHEN 1420 
1400 NEXTI 
1405 REMNO KEYWORD FOUND 
1410 EF= O:RETURN 
1415 REMKEYWORD I FOUND 
1420 EF= 1 :NK= I 
1425 REMGO TO PROCESSING FOR A PARTICULAR 
KEYWORD 
1430 ON NK GOSUB 
1580, 1450, 1510, 1530, 1630, 1660 



Innovation ... �
MULTIDOS ... C.E.C.'s deluxe disk operating system for the TRS 80 Model I and Model III . Has 
forty library commands, twelve utilities, a MIGHTY-MULTI mini -dos, supports three densities 
(MODEL I version), read/write to/from practically any DOS format and is compatible with most double 
density boards. Supports clock speeds up to 5.32 MHz. MULTIDOS has, standard, two super BASICs, 
including BBASIC, the popular "BOSS" single step king and a host of Basic program editing utilities. 
Versatile, user friendly, fast, efficient. Get into the world ofDOS FANTASTIC! ... $99.95 

Z'DOS... economical disk operating system for TRS 80 Model I and Model III. Inexpensive and 
feature packed. Forty library commands, supports three densities (Model I version), read/write 
compatible with most DOS formats and double density boards. Has SUPERBASIC II with 41K of free 
memory, cross reference, renumber and global editing. The fastest DOS in town!...$39.95 

EBASIC...extended disk Basic. Adds high-speed graphics, versatile special functions, twenty-four 
types of formatted keyboard INPUT, program line labeling, array operations, and multi-key SORT of 
unlimited arrays. All in low RAM along with Disk Basic and still leaves over 38K of free memory. 
EBASIC just... $29.95 

(EBASIC requires Z'DOS or MULTIDOS Model I version 1.4 or greater, or MULTIDOS Model III 
version 1.3 or greater.) 

BOSS I RENUM90...Best operated single stepper. This machine language BASIC program 
debugging utility allows you to single step BASIC programs, trace in a controlled area on the display, 
trace to the line printer, save the screen and display variables, control program execution speed, save 
Basic programs to high RAM and insert breakpoints into your Basic program. RENUM90 allows you to 
renumber all or part of your Basic program. On tape or disk, BOSS/RENUM90 for $24.95 or 
BOSS only, $15. 95 

- Available from the System Innovators ­

COSMOPOLITAN ELECTRONICS CORPORATION �
5700 PLYMOUTH ROAD �

ANN ARBOR, MICHIGAN 48105 �

Telephone: (313) 668-6660 �

Add $3.00 shipping/handling . Foreign orders add $10.00. Michigan residents add 4% sales tax. C.0 .0. add $1 .50. Model I orders 
specify single , double or P density. Personal checks take 2 weeks to clear. VISA & Master Card accepted. 

AUTHORIZED DEALERS 

ABC SALES COMPUTER SHACK POWER SOFT BYTES & NAILS SIMUTEK MICRO-PROG-80 
13349 Michigan Avenue 1691 Eason 11500 Slemmons Expressway 5110 6th Avenue Computer Prod., Inc. P.O. Box 606 

Dearborn, Ml 48126 Pontiac, Ml 48054 Dallas. TX 75229 Sioux City. IA 51106 4877 East Speedway Sunnymead, CA 92388 

(313) 581-2896 (313) 673-2224 (214) 484-2976 1712) 274-2348 Tucson, AZ 85712 (714) 653-9429 

1-800-392-8881 1-800-527-7432 (602) 323-9391 
1-800-528-1149 
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1440 RETURN 
1450 REM - - - - - - - - - IF STATEMENT - ­

1455 REMIF THERE'S SOMETHING AFTER 'THEN' THEN 
THE 
1456 REMIF IS AN OLD STYLE IF, NOT A BLOCK IF 
1460 LC= INSTR(LN$,"THEN"):IF (LC+ 4)> = LEN(LN$) 
THEN 1490 
1465 REMIF THE ONLY THING AFTER 'THEN' IS 
BLANKS, THEN 
1466 REMIT'S A BLOCK IF 
1470 FORl= LC+ 4 TO LEN(LN$):1F MID$(LN$,l,1 )<>" 
II THEN EF= O:RETURN 
1480 NEXTI 
1485 REMSAVE A SYMBOL FOR THE IF ON THE STACK 
FOR LATER 
1486 REMADDITION TO THE SYMBOL TABLE 
1490 IN$= STR$(LN):MID$(1N$,1,1 )=" l":GOSUB510 
1500 EF= O:RETURN 
1MO REM - - - - - - - - - THEN STATEMENT ­

1515 REMNO SPECIAL PROCESSING FOR THEN 
1520 EF= O:RETURN 
1530 REM - - - - - - - - - ELSE STATEMENT ­

1535 REMAN ELSE STATEMENT MUST BE MATCHED BY 
AN IF ON 
1536 REMTHE STACK, IF NOT, THEN THERE'S AN 
ERROR 
1540 GOSUB540:1F MID$(1N$,1,1 )<>"I" THEN 
LN$= LN$+" . .. ERROR ... " :EF= O:RETURN 
1545 REMSAVE THE GOTO IN THE SYMBOL TABLE 
FOR THE IF 
1550 LC= 1 :I N= LN+ 1 O:GOSUB1180 
1555 REMSTACK THE ELSE STATEMENT NOW 
1560 IN$= STR$(LN):MID$(1N$,1,1 )= "E":GOSUB510 
1570 RETURN 
1580 REM - - - - - - - - - ENDIF STATEMENT ­

1585 REMAN ENDIF STATEMENT IS MATCHED BY 
EITHER AN 
1586 REMELSE OR AN IF ON THE STACK 
1590 GOSUB540:1F MID$(1N$,1,1 )<>"I" AND 
MID$(1N$,1,1 )<>"E" THEN LN$= LN$+ " ... ERROR 
• • • /1 :EF= O:RETURN 
1595 REMSAVE THE STACKED IF OR ELSE IN THE 
SYMBOL TABLE 
1600 LC= 1 :IN= LN+ 1 O:GOSUB1180 
1605 REMFORGET THE ENDIF 
1610 LN= LN- 1 O:EF= 1 
1620 RETURN 
1630 REM - - - - - - - - - WHILE STATEMENT ­

1635 REMA WHILE IS LIKE AN IF, SO STACK IT 
1640 
IN$=STR$(LN):MID$(1N$,1,1 )="W":IN= O:GOSUB510 
1650 RETURN 
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1660 REM - - - - - - - - - WEND STATEMENT ­

1665 REMWEND MUST BE MATCHED BY A WHILE ON 
THE STACK 
1670 GOSUB540 
1680 IF MID$(1N$,1,1 )<>"W" THEN LN$= LN$+"... 
ERROR . ..":EF= O:RETURN 
1685 REMSAVE THE WHILE IN THE SYMBOL TABLE 
1690 LC= 1 :I N= LN+ 1 O:GOSUB1180:RETURN 
2000 REM · ·· ....... . ...... PROCESS TO OUTPUT FILE �

2005 REMINCREMENT THE CURRENT LINE NUMBER 
2010 LN= LN+ 1 O:EF= O 
2015 REMELIMINATE THE LINE NUMBER AND 
LEADING BLANKS 
2020 IN$= LN$:GOSUB800:GOSUB700:LN$= 1N$ 
2035 REMELIMINATE COMMENTS 
2040 IF MID$(LN$,1,2)= "/'" THEN 
LN= LN- 1O:RETURN 
2045 REMIF THERE ARE INLINE COMMENTS, 
PROCESS THEM OUT 
2050 IF INSTR(LN$,"/'")<>OTHEN GOSUB2280 
2055 REMIS THIS A PROCEDURE HEADING? 
2060 IF INSTR(LN$,"PROCEDURE")<>OAND 
INSTR(LN$,"< ")<>0 THEN GOSUB2320:GOT02100 
2065 REMSEARCH FOR KEYWORDS & PROCESS 

· �THEM 
2066 REMEF= 1 IMPLIES A LINE TO THE FILE, EF= 2 
IMPLIES A LINE 
2067 REMTHAT PROCESSES OUT COMPLETELY 
2070 GOSUB2380:1F EF= 1 THEN 2100 ELSE IF EF= 2 
THEN2110 
2075 REMLOOK FOR SYMBOLS TO PROCESS 
2080 GOSUB2120 
2085 REMTAKE THE FINAL LINE AND ELIMINATE 
LEADING & TRAILING 
2086 REMBLANKS 
2090 IN$= NL$:GOSUB700:GOSUB750:NL$= 1N$ 
2095 REMPUT THE LINE ON THE PRINTER AND THE 
OUTPUT FILE 
2096 REMYOU CAN EASILY COMMENT OUT THE 
LPRINTS 
2100 PRINT#2,LN;" ";NL$:LPRINT USING"##### 
";LN;:LPRINTNL$ 
2110 RETURN 
2120 REM - - - - - - - SCAN A LINE FOR 
SYMBOLS - - - - - - - - - ­
2125 REMSAME SCANNING PROCEDURE AS BEFORE 
BUT DIFFERENT 
2126 REMACTION IN LINE 2160 
2130 FLG= O:IF MID$(LN$, 1,3)="REM" OR 
MID$(LN$,1,1 )= ""' THEN NL$= LN$:RETURN 
2140 NL$= "" 
2150 FOR 1= 1TOLEN(LN$):C$= MID$(LN$,l,1) 
2160 IF FLG= 2 AND C$="> " THEN 
IN$= 1N$+ C$:GOSUB2230:1N$="":FLG= O:GOT02210 
2170 IF FLG= 1 AND C$= "> " THEN 



I 

I 
Magazine and Club 

(Special school rates available) 

MEMBERSHIPS INCLUDE: 

1 year magazine subscription 
Contests with GREAT prizes 
Free Computer Advice 
Program Exchange 
Educational Programs 
....and lots more.... 

D One year subscription plus one year membership in 
CompuKids Club - $24.00 (Canada - $31.00) 

D One year subscription only - $16.00 (Canada - $20.00) 
D Six month trial subscription - $9.00 (Canada - $11.00) 

D Payment enclosed (check or money order) 
D Please bill me later (a $1.00 billing fee will be added) 

Age-----------------------­

Address---------------------­
City___________ State __________ 

Zip Code_________ Phone __________ 

Signature (if billing) -----------------­

Mail check or money order 

today to: 
CompuKids Magazine 
P.O. Box 874 Or Call TOLL FREE: 
Sedalia, Mo. 65301 1-800-822-KIDS 
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IN$='"':FLG=O:GOT02210 
2180 IF C$= 11<11 THEN 
LC= l:IN$= C$:FLG=1:GOT02210 
2190 IF FLG> O THEN IN$=1N$+ C$:FLG=2:GOT02210 
2200 NL$= NL$+C$ 
2210 NEXTI 
2220 RETURN 
2230 REM - - - - - - - - REPLACE SYMBOL IN 
LINE - - - - - - - - - - ­
2235 REMSEARCH FOR THE SYMBOL, IF IT ISN'T 
2236 REMFOUND, THEN PRINT AN ERROR MESSAGE 
2240 GOSUB1260:1F EF< = OTHEN LPRINT"ERROR ­
NOT IN SYMBOL TABLE":RETURN 
2245 REMIF IT'S AT THE BEGINNING OF THE LINE, 
THEN IGNORE IT 
2250 IF LC=1 THEN RETURN 
2260 REMOTHERWISE ADD IT TO THE LINE BEING 
BUILT 
2270 RETURN 
2280 REM - - - - - - - - ELIMINATE IN- LINE 
COMMENTS - - - - - - - - - ­

11 112290 LC= INSTR(LN$, /" ) 

2295 REM/" MARKS ALL COMMENTS TO BE DELETED 
2300 LN$=MID$(LN$,1,LC- 1) 
2310 RETURN 
2320 REM -- - - - - - - - PROCESS PROCEDURE 
HEADER - - - - - - - - - - ­
2325 REMSTART WITH THE RM$ MASK AND PUT THE 
PROCEDURE LABEL 
2326 REMIN THE APPROXIMATE MIDDLE OF THE LINE 
2330 NL$= RM$ 
2340 L 1 = INSTR(LN$,"< "):L2= 1NSTR(LN$,"> ") 
2350 IN$= MID$(LN$,L 1,L2- L 1+ 1) 
2360 MID$(NL$,30)="PROCEDURE "+IN$ 
2370 RETURN 
2380 REM - - - - - - - -- SEARCH FOR 
KEYWORDS - - - - - - - - - ­
2390 FOR 1= 1TOKW:LC=INSTR(LN$,KW$(1)) 
2400 IF LC<>OTHEN 2430 
2410 NEXTI 
2420 RETURN 
2430 REM - - - - - - - FOUND A KEYWORD - ­

2440 NK= l:EF= 1 
2445 REMPROCESS THE APPROPRIATE KEYWORD 
2450 ON NK GOSUB 
2620,2470,2540,2570,2650,2750 
2460 RETURN 
2470 REM - - - - - - - IF STATEMENT - - - ­

2475 REMFIND THE IF STATEMENT'S SYMBOL TABLE 
ENTRY 
2480 IN$= STR$(LN):MID$(1N$,1,1)="l":GOSUB1260 
2485 REMIF IT ISN'T THERE, THIS MUST BE A 
NON- BLOCK IF 
2490 IF EF<=OTHEN EF= O:RETURN 
2495 REMFIND THE CONDITION AND BUILD AN IF 
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STATEMENT 
2496 REMAROUND IT 
2500 L 1= 1NSTR(LN$,"IF"):L2= 1NSTR(LN$,"THEN") 
2510 NL$= MID$(LN$,L1+ 2,L2--L1-2) 
2520 NL$= "1F NOT("+ NL$+") THEN"+ STR$(LN(EF)) 
2530 EF= 1 :RETURN 
2540 REM - - - - - - - THEN STATEMENT - - ­

2545 REMNO SPECIAL PROCESSING FOR THEN 
2550 EF= O 
2560 RETURN 
2570 REM - - - - - - - ELSE STATEMENT - - ­

2575 REMFIND THE ELSE ENTRY IN THE SYMBOL TABLE 
2580 IN$= STR$(LN):MID$(1N$,1,1)= "E":GOSUB1260 
2585 REMIF IT ISN'T THERE, THERE'S AN ERROR 
2590 IF EF<=O THEN NL$="*.' ERROR 
' . '":EF= O:RETURN 
2595 REMREPLACE IT WITH A GOTO 
2600 NL$="GOTO" + STR$(LN(EF)) 
2610 EF= 1 :RETURN 
2620 REM - - - - - - - ENDIF STATEMENT - - ­

2625 REMAN ENDIF IS SIMPLY IGNORED 
2630 EF= 2 
2640 RETURN 
2650 REM - - - - - - - WHILE STATEMENT - - ­

2655 REMBUILD A LINE STARTING WITH THE 
CONDITION FOR THE WHILE 
2660 LC= INSTR(LN$,"WHILE"):NL$= MID$(LN$,LC+ 5) 
2665 REMELIMINATE LEADING BLANKS 
2670 IF MID$(NL$,1,1 )=" II THEN 
NL$= MID$(NL$,2):GOT02670 
2675 REMELIMINATE TRAILING BLANKS 
2680 IF MID$(NL$,LEN(NL$), 1 )= " /1 THEN 
NL$= MID$(NL$,1,LEN(NL$)- 1 ): GOTO 2680 
2685 REMBUILD AN IF STATEMENT BY NEGATING THE 
CONDITION 
2690 NL$="1F (NOT ("+ NL$+")) THEN GOTO II 

2695 REMSTACK THE WHILE SO WE CAN COME 
BACK TO IT 
2700 IN$="WHILE":IN= LN:GOSUB510 
2705 REMLOOK FOR THE WHILE IN THE SYMBOL 
TABLE 
2710 IN$= STR$(LN):MID$(1N$,1,1)="W":GOSUB1260 
2715 REMIF IT'S IN THE TABLE, FINISH THE IF 
STATEMENT 
2720 IF EF>OTHEN NL$= NL$+ STR$(LN(EF)) 
2730 EF= 1 
2740 RETURN 
2750 REM - - - - - - - WEND STATEMENT ­
2755 REMA WEND MUST BE MATCHED BY A WHILE 
ON TOP OF THE STACK 
2760 GOSUB540 
2770 IF IN$<>"WHILE" THEN NL$= "'" ERROR 
•• *":RETURN 
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2775 REMBUILD A WEND INTO A GOTO THAT GOES 
BACK TO THE WHILE 
2780 NL$="GOTO "+STR$(1N): RETURN 

Program Listing for TEST/STR 

10/"" 
20 /' 
30 /' TEST PROGRAM FOR STRUCURED BASIC TRANSLATOR 
40 /' BY TERRY R. DETIMANN 

50 /' 
60 /'' 
70 CLS 
80 LINEINPUT"FILENAME ====> ";FF$ 
90 OPEN" l",1,FF$ 

100 WHILE NOT EOF(1) 

110 LINEINPUT# 1,LN$/' GET A LINE 

120 GOSUB < ELIM- NUM> /' ELIMINATE THE LEADING 
NUMBER 

130 PRINT LN$/' PRINT IT ON SCREEN 
140 WEND 

150 CLOSE 

160 END 

170 /' 
180 /' ELIMINATE NUMBER ROUTINE 

190 /' 
200 PROCEDURE < ELIM - NUM> 

210 /' 
220 N$="0123456789"/' COMPARISON STRING OF 
NUMBER CHARS 

230 < REPEAT> IF INSTR(N$,MID$(LN$,1,1 ))<>0 THEN 
240 LN$= MID$(LN$,2) 

250 GOTO < REPEAT> 
260 ENDIF 
270 RETURN 

Program Listing for TEST/BAS 

10 CLS 
20 LINEINPUT"FILENAME = = ==> ";FF$ 
30 OPEN"l " ,1,FF$ 

40 IF (NOT (NOT EOF(1 ))) THEN GOTO 90 

50 LINEINPUT# 1,LN$ 

60 GOSUB 110 

70 PRINT LN$ 
80 GOTO 40 

90 CLOSE 
100 END 
110 REM - - - - - - - - - - - - - PROCEDURE 

< ELIM- NUM> - - - - - - - - - - - ­

120 N$= "0123456789" 
130 IF NOT( INSTR(N$,MID$(LN$,1,1 ))<>0 ) THEN 170 

140 LN$= MiD$(LN$,2) 

150 GOTO 130 

170 RETURN • 

Access. 
any record 

in your data base 
in one second flat. 

Data-Writer 2 Ouses a powerful 
file access method called "two­

level sequential direct access." 
Whi le it sounds complicated. what it 

does 1s simple It permits access to any 
record in your data base (up to 10.000 

records) in one second flat. 

Data-Writer is a powerful data base manager. Use 
it with a word processor or by itself as a complete sys­

tem for managing textual and numeric data. 

DATA ENTRY: You may define up to 20 variable-length �
fields of up to 240 characters each with your word proc­�
essor. or 20 fixed-length fields of up to 35characters with �
Data-Writer's Entry program Special features perform �
va lidity checks on your data during entry �

FILE ACCESS: Once your data base file is created. use �
Access to review existing records. make changes and �
add new records. Access any record in your data base �
in just one second. �

FILE MANAGER: Restructure your data base without �
editing it. Add new fields, delete fields. rearrange fields. �
append one field to another. �

SELECT: Create a subset of your file by specifying I imiting �
criter ia. such as SELECT IF SEX = F or SELECT IF AMOUNT �
> 100. Several select statements may be combined. �
Use this powerful feature to send form letters to a ll the �
females in your data base or just to the doctors. �

SORT: A fast two-level sort. lets you sort on any field with­�
out having previously designated it as a key. You can �
even sort by last name or zip code embedded in a line. �

REPORTS: Write reports such as inventories. accounts �
payable and receivable. insurance coverage. stock �
issues... the list is endless. Print totals and subtotals of �
columns of data. Save your format on disk. �

MATH PROCEDURES, LABELS, FORM LEITERS. �

Use Data-Writer for order tracking.client billing. expense �
recordkeeping. operational reporting with totals and �
subtotals. form letter production to a large list or a sub­�
set, mailing list maintenance and other business and �
personal applications. Data-Writer's ease of use ap­�
peals to businessmen and secretaries alike. �

Data-Writer is both powerful and easy to use. �

Here's what Data-Writer users say: �
"I would like to congratulate you on your excellent �
work on Data-Writer ... I am a very satisfied user of your 
systems." 

"I enjoy Data-Writer very much and I am finding it very 
efficient in managing my business accounts." 

"It's a very, very useful package." 
"I am delighted with Data-Writer. Keep on making the 
best better." 

''Why hasn't someone done this before!" 

For the TRS-80 Models I. Ill (48K. 2 disk drives. lowercase re­
quired ). Avai lable at your favorite software store or order 
from Software Options, 19 Rector Street. New York. NY 
10006. (212) 785-8285. Toll-free order line: 
(800) 221-1624. Price $145 (plus$3 per order N50FTWARE 
shipping and handling). New York State 
residents add sales tax. Visa/Mastercard 
accepted 
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