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Circle 238 on Reader Service card.

Run Big Spreadsheets,

Manage Large Data Bases,
Process More Words

With MASTER/CARD And
Your Tandy 1000.

MASTER/CARD expands your Tandy
1000’s memory, plus gives you needed features
such as a serial communications port, battery
powered clock
calendar and four A
useful utility ;
programs. rees il
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EXPANSION

MASTER/CARD is available in 512K
and 1 Megabyte versions. All MASTER/
CARDS are designed to be expanded. Mem-
ory options let you go to the 32 megabyte
limit. That’s all the memory work space you
will need for today’s and tomorrow’s more
powerful software.

MASTER/CARD includes the Direct
Memory Access (DMA) controller for proper
memory management and is compatible with
Tandy’s MEMORY PLUS board and other
memory expansion boards.

SERIAL PORT

Standard RS232C serial communications
port lets you connect a serial printer, mouse,
modem or other serial device to enhance your
system. The port is configured as COM1,
COM2Z, or disabled for optimum system usage.

CLOCK/CALENDAR

This feature automatically sets your
computer to the correct time and date each
time you boot up. Now, you can take advan-
tage of software dating features automatically.

MASTER/CARD is engineered by Matthew Electronics Inc.

UTILITY SOFTWARE

RAM DISK — You can create a high-
speed, electronic disk of up to 768K for
’ w e instant memory access
' 0 . without disk
drive delays.
Programs run
faster. RAM
—— disks can
be installed above the DOS 640K limit. And
back banked memory is not destroyed on a
warm re-boot of the system.

PRINT SPOOLING — You can create
print buffers that hold up to 256K of data
being sent to a printer. You can then go on
to other computing tasks while the buffer
empties. Buffer memory can be assigned

above the 640K DOS limit.

MEMORY MANAGEMENT
SOFTWARE — Enhanced memory manage-
ment features let you address up to 32 mega-
bytes of memory.

EMS EMULATION SOFTWARE —
Supports the use of emerging software
memory expansion standards.

? 1 \
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MASTER/CARD prices begin at $185.00.

call 1-800-543-2233

inside California (805) 684-5464.

AF C Automation Facilities Corporation
6383 Rose Lane, Carpinteria, California 93013
(805) 684-5464
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Shack letters by 2 to 1. This is actually
a decent showing for Tandy, since un-
happy customers are more likely to be
vocal. (Our own surveys show that
about 75 percent of our readers are sat-
isfied with Tandy'’s customer support.)

About the only conclusion the let-
ters lead to is that a customner’s impres-
sion of Tandy and Radio Shack is deter-
mined by how well the local Computer
Center serves him. If Tandy wants to
improve its image, it has to start with
the fellow behind the counter.

—Eric Maloney

Thumbs Down

I've learned to expect no help from
Radio Shack Computer Center person-
nel because they know precious little
more about computers than I do.

There is no way to establish a per-
sonal relationship with anyone because
nearly every time I go there, the person-
nel has changed.

Radio Shack’s user’s manuals are am-
biguous, confusing, and clumsy, and its
personnel are ignorant, cold, evasive,
and indifferent.

The bottom line is this: Generally
speaking, Radio Shack has a good, rea-
sonably priced product but a very poor
support system.

James P. Needham
Brandon, FL

When I bought my computer, the 9
key wouldn’t work. I made a call to the
Radio Shack dealer in South Carolina
who sold me my Model I.

Dealer: What does it do when you
press it?

Me: It doesn’t do anything.

Dealer: Then don't use it.

Me: But I write all my own programs.
I need the parenthesis.

Dealer: You're bright. Program
around it.

When I was buying software in a com-
pany store in Wichita, KS, the salesman
requested I sign my name to an agree-
ment stating that I wouldn’t use the sale
item commercially. I wouldn't sign and
asked for my money back. The salesman
opened the drawer and threw the bills and
change at me! I, my sister-in-law, and
nearby customers were all crawling
around on the floor picking up the
money.

But revenge is sweet. I dropped into
another company store in Enid, OK, to
find a new power supply for my Model I.
They had a Model I they said they
couldn't fix, so I bought it for $25. When
I powered up at home, the screen filled
with trash, so I reached around the back
of the monitor and turned the horizon-

tal-hold knob. The computer has worked
perfectly ever since.

It’s the spirit of the Model I and its ini-
tial impact in 1977 that makes it live on.
It was the first gleam in thousands of
peoples’ eyes.

If I were Citizen Kane, my Model I
would be my Rosebud; I will never give
it up. I wish I had a sign in front of my
house that said, “'If your Model I doesn’t
serve its purpose anymore, leave it here,
but keep the spirit with you forever.”
Something like that is too intangible for
Radio Shack to understand.

Michael Shuck
Riverside, MO

For the past six months I have had
nothing but trouble from the Radio
Shack Computer Center here in Wichita.
The salespeople are much more knowl-
edgeable about commissions than they
are about Tandy products or computers
in general. I actually overheard one
salesperson explaining that the Model
4D is expandable to 768K RAM!

A month and a half ago, I ordered a
Model III Technical Reference Manual.
For three weeks, the Computer Center
people forgot to order it. When I finally
reminded them, they ordered a repair
and service manual instead. I have yet
to see my manual.

Finally, I received a letter announcing
a patch to update TRSDOS 6.2.0 to
6.2.1. I instantly went to the Center and
asked about the update. They didn’t
have any, and ‘“We’ll order one today”’
was their reply. I received the update
disk four months later.

David Anderson
Wichita, KS

Thumbs Up

Nomorecheapshotsat Tandy. Theyare
a sound, well-managed company offering
just about the best price/performance ra-
tio on the market. And they don’t sneer
at Mr., Mrs., and Ms. Public the way the
crowd at Big Blue are apt to do. Also un-
like Big Blue, they are everywhere.

I am not into buying fancy initials or
K-Mart electronics equipment. I want
the best for my computer dollar and I
find it at the Shack.

Janet Littler
Cleveland, OH

We chose Color Computers for our
freshman introductory program and are
pleased with the decision. The people at
the Augusta Radio Shack have been
very supportive and have gone out of
their way to meet our needs. They con-
stantly keep us up to date on new equip-
ment and software to help us introduce

our students to the world of computers.

Convenience, low cost, fast repair ser-
vice, and knowledgeable salespeople
have made the Shack our most valuable
computer resource. They’'ve made meet-
ing our new state computer proficiency
requirement a lot easier.

Bob Teague
Winthrop High School
Winthrop, ME

We could probably make a list of com-
plaints that would be pretty long. Then
we would have to make a list of the times
we were happy with the service from Ra-
dio Shack—that list would be much
longer.

James Barkman
Dinuba, CA

The Shack gets our vote. The world
has treated it unfairly. My only com-
plaint is about Tandy’s refusal to deal
with superior operating systems and
software such as NEWDOS, MULTIDOS,
DOSPLUS, and Typitall.

Henry C. Aldrich
University of Florida
Gainesville, FL

I am a Tandy person. I believe in
them. I believe in their products. I be-
lieve in their salespeople. I believe in
their service. I have been dealing with
them since about 1979 and have never
had bad dealings with anybody at Tan-
dy’s home office or stores.

David Bahn
Monroe, LA

Mr. Bahn reports that he owns a
Model I, two Model IlIs, two Model 4Ps,
a Model 1200, two 16K Model 4’s, a
Model 1000, a TI 99/4A, a Commodore
64, and a Timex-Sinclair.

—Eds.

Don’t whack this Radio Shack. The
manager’s name is Bart. He has sup-
ported his customers faithfully since
1979 and goes out of his way to support
old and new machines. The man knows
every computer club personally because
he makes it a priority to visit club meet-
ings and answer questions.

He defends Radio Shack and Tandy as
a good manager should and supports
them through their failures. The leader-
ship Bart exhibits earns him praise all
over the Silicon Valley. I think he was
born with a Z80 chip installed in him.

R.W. Brown

Campbell, CA

Bart’s store is at 1820 Saratoga Ave.
in San Jose.

—Eds.
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grams as a CHR$ within an INKEY$ rou-
tine, as I could on the Model 4. Here’s
part of the routine I want to use:

100 X$="":X$=INKEYS$:IF X$=""" THEN
GOTO 100

110 X=VAL(X$)

120 IF X$=CHR$( CHR$ for function key 11
or 12) THEN GOTO 1000

130 ON X GOTO etc.

(Glenn E. Smith, Olathe, KS)

A: The Tandy 1000 manual doesn't ex-
plain function keys very well. Refer in-
stead to the chart in the back of the Basic
manual showing the keyboard ASCII
scan codes.

Function keys produce extended
codes (ASCII zero followed by another
ASCII code) for creating special keys.
F11 and F12 (unshifted) are listed as X-
098 hexadecimal (hex) and X-099 hex.
In Basic, using decimal numbers, these
codes translate to CHR$(0) + CHR$(152)
and CHR$(0) + CHR$(153).

Here’s a sample program:

100 X$="":X$=INKEY$:IF X$="" THEN
GOTO 100

110 X=VAL(X$)

120 IF X$=CHR$(0) + CHR$(152) THEN
PRINT “F11"

130 IF X$=CHR$(0)+ CHR$(152) THEN
PRINT “F12"

140 GOTO 100

This program doesn’t work with func-
tion keys F1 through F10, which have
been assigned the functions listed at the
bottom of your screen. You can use the
On Key statement to get around this in-
convenience, but you must use a GO-
SUB instead of a GOTO. For example:

10 KEY(1) ON:KEY(2) ON

20 ON KEY(1) GOSUB 1000

30 ON KEY(2) GOSUB 1100

40 GOTO 40
1000 PRINT *‘You pressed F1":RETURN
1100 PRINT “You pressed F2'":RETURN

Running into Red Tape

Q: I program almost exclusively in Ba-
sic on a Model 4, and have a wide selec-
tion of Basic programs—many featuring
graphics—on cassettes that I ran on my
Level Il Model 1. I am unable to transfer
these programs to disk under TRSDOS
6.2 and have to retain them on tape us-
ing Model III mode. I've rekeyed some
nongraphics programs on the Model 4
and stored them on disk, but I can’t do
the same with graphics programs that
use the Level II Set, Reset, Point, and
CHR$ commands.

Also, the Model 4 won't accept most of
my Model I system tapes, including Ad-
venture International’s StarFighter and
SubLogic’s Flight Simulator—not even
in Model III mode. Hayden's Sargon II
runs, but with a peculiar graphics set.
(E.A.J. Robjohns, Beckenham, Western
Australia)

A: The Model 4 doesn’t have Set, Reset,
and Point commands; ‘‘Upgraded
Graphics,” by Alan D. Smith (August
1985, p. 76), tells you how to add them
to Model 4 Basic programs. ‘‘Move It!,”
by John D. Wolfskill (September 1986,
p. 62), expands on the same idea.

A Happy Medium,” by David M. Rob-
erts (January 1986, p. 70), offers a pro-
gram for transferring Model I/IIl system
tapes to a Model 4 disk. Roberts’ program
solves some of the problems created by
differences in the computers’ memory
layouts. Most system programs are quite
specific, however, and won't transfer
and operate on other systems easily.

1000 HD Mystery Keys

Q: The Model 1000 HD reference guide
states that keys 13, 14, 15, and 16 con-
trol cursor movement when you're us-
ing the On Key GOSUB command. My
computer, however, uses codes 11
through 14. Why is this? (Emilio Ser-
rano, Rangacua, Chile)

A: The new version of the 1000’'s GW-
Basic 2.02 is Tandy’s version 1.01.
Tandy rearranged the On Key assign-
ments to make its version more compat-
ible with IBM Basic. F11 and F12, which
were 11 and 12 in the first 1000 Basic,
are now 21 and 22. The arrow keys are
now 11 through 14, as you noted.

Anatomy of a Model 4

Q: As a computer-science student, I'd
love to learn more about my computer.
Can you recommend a book that will in-
formally introduce me to the architec-
ture and organization of the Model 4°?
(Leila M. Laaksonen, Marietta, GA)

A: We suggest Mod-4 by Jack from
Crest Software (2132 Crestview Drive,
Durango, CO 81301), which was re-
viewed in the August 1985 80 Micro
(p. 115). Another good source is The Pro-
grammer’s Guide to LDOS/TRSDOS
Version 6.x, by Roy Soltoff (MISOSYS
Inc.), a review of which appears on
p- 119 of our November 1985 issue.

The Great Leap

Q: TI'vebeen trying to convert programs
for my old Model I, 35-track, single-den-
sity system to my new Tandy 1000.
Changing from PRINT@ to Locate is no
problem, and neither is inserting spaces
around key words—it’s just time-con-
suming. I have yet to see a conversion
program that does even these two tasks
completely and properly.

The major problem concerns PEEK,
POKE and some Data statements. Ques-
tion: Is there a publication or list con-
taining PEEK and POKE locations and
usage for the Model I and Tandy 1000?
(R.W. Russell, Albuquerque, NM)

A: The best information source we've

seen for converting Model III (or Model I)
Basic to 1000 GW-Basic is the
CONV3TOPC manual by Educational
MicroSystems (P.O. Box 471, Chester,
NJ 07930, 800-922-0786, 201-879-5982
in New Jersey).

Memory Space Lowdown

Q: Iown a Tandy 1000 with 256K (in-
cluding a 128K Memory Expansion
Board). I have two questions:

Why does the computer say it has only
59,676 bytes of memory space when I
boot up Basic?

I want to get a 20-megabyte (MB) hard
disk for my Tandy 1000. Do I have to get
a direct memory access (DMA) chip and/
or a new BIOS ROM first? (Harold Robin-
son, Enumclaw, WA)

A: Basic can address a maximum of
60K, unless you have only 128K.

The DMA chip came with the Memory
Expansion Board. You should have the
new BIOS ROM 1.01 for third-party hard
drives. For a 20MB hard drive, get Micro-
soft’s PC-DOS 3.1.

A Sharper 1000

Q: [ want to upgrade my Tandy 1000’s
display resolution with a transistor-tran-
sistor logic (TTL) monitor. Where can I
find the display card I need? (Zincheng
Own, Bridgewater, NJ)

A: See PCA Technology's ad in the July
1986 issue (p. 95) for the Hercules-com-
patible Monoboard, which should drive
an IBM-type TTL monochrome monitor
from your 1000. You can contact them
at 2512 Pegasus Drive, Bakersfield, CA
93308, 805-392-1714.

Out of Print

Q: I'm having trouble using the /P com-
mand with VP Planner on my Tandy
1000 and Okidata 92 printer with Plug
and Play ROMs. I can print just fine from
my other programs, but I have to come
out of VP Planner every time I want to
print something. Can you help? (Ran-
dolph Martin, Richardson, TX)

A: If you have an early-model 1000
(bought in 1984 or shortly after) you
might need to alter the printer port. Very
early 1000s don't support one of the
printer status bits, which causes prob-
lems with some programs. Check with
your local Tandy repair center.

No Brownouts Expected

Q: Iown a Tandy 1000, which I re-
cently equipped with a Qubie PC20
20MB hard disk. I also have Tandy's
Memory PLUS board (filled with 640K)
and an internal 1,200-baud modem.
Both the hard-disk controller and mo-
dem are 5Y%-inch boards.

I also plan to add Tandy’s piggyback
Digi-Mouse board, but I'm concerned
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that the system’s power supply is al-
ready being taxed to its limits. Do you
know if a larger power supply for the
Tandy 1000 is available? If so, how is it
rated and priced? (Anthony Q. Martin,
Clemson, SC)

A: We don’t know of a larger one yet,
but we also haven’t heard of anyone
overloading the 1000 power supply.
We've had more hardware installed in
our 1000s than what you mentioned
without any problems.

Readers Respond
Clearing the 1000’s Screen

Reader Emilio Serrano (Rangacua,
Chile) writes that our recommendation
to Joseph Malacria (March 1986, p. 16)
to use CHR$(26) on the Model 1000 as
an equivalent to the Model 4's CHR$(31)
doesn’t work.

We've since learned that there is no
ASCII code to clear to the end of the
screen in GW-Basic. In Basic, entering
control-Z from the keyboard does clear
to the end of the screen, but this isn't the
same as the CHR$(26) the program
sends to the screen.

Richard C. Kohlheyer (Las Vegas, NV)
has come up with an alternative solu-
tion, in which L stands for the line
number:

VIEW PRINT L TO 24: CLS: VIEW PRINT 1 TO
24: LOCATE L,4: RETURN

En Francais

Francine LeClerc asked for a program
to add French accents to the Model 4
keyboard (July 1986, p. 16). Tim
Worcester of the Electronic Closet in
Bainbridge Island, WA, recommends in-
stalling a custom-designed video-char-
acter ROM if the intention is to add
accent marks to characters displayed on
screen. Tim says he has provided several
such ROMs to French-Canadian Model 4
users. The Electronic Closet’s address is
8187 N.E. Blakely Court W., Bainbridge
Island, WA 98110.

Name That Disk

A.D. Bangham of England asked in the
July issue (p. 16) if he can alter the name
of an already formatted disk. According
to Patrick J. Orginc (Mountain Home, ID)
you can use the ATTRIB function of
Model 4 TRSDOS 6.2 to change the disk
name at any time, as long as you know
the master password. You can also use
the ATTRIB function to change the
owner and user passwords along with
the protection level on the disk.

Joseph P. Dineen (Pocasset, MA) has a
program that will perform the change in
TRSDOS 1.3 on the Model III (see the
Program Listing).

10 'RENAME TRSDOS 1.3 DISK
20 CLS

60 DEFUSR=&HBEF®

o Quit.":PRINT

+1,8)=MID$(N3$,1,8):
156 IF PEEK(293) <> 73 GOTO 178

Program Listing. Dineen'’s program for changing TRSDOS 1.3 disk names.

30 POKE 16561,&HEE:POKE 16562, &HBE:POKE 16469,1:CLEAR 508
49 FOR N=-16656 TO -16644:READ A:POKE N,A:NEXT
50 IF PEEK(293)<>73 THEN POKE &HBEFA,221:POKE &HBEF1,0

70 N1$="":N1=VARPTR (N1$) :POKE N1,8:POKE N1+1,&HD@:POKE N1+2,&HBF
8¢ paTA 17,1,17,1,9,0,33,0,191,205,117,70,201

90 CLS:PRINT"Rename TRSDOS Disk"

100 PRINT:PRINT"Place Diskette in Drive 0@ and press <ENTER> or Q t

110 Y$=INKEYS$:IF Y$=""THEN 110 ELSE IF Y$="Q" THEN END
120 X=USR(@) :PRINT "Current Name is "N1$:PRINT

139 N3$=N1$:INPUT "Enter New Name";N3$:N3$=N3§+"

'8 SPACES BETWEEN QUOTES

1409 PRINT:PRINT"Entering "N3$:FOR N=1 TO 500:NEXT

160 POKE &HBEFA,@:X=USR(0):POKE &HBEFA,117:GOTO 99
170 POKE &HBEFA,239:X=USR(@):POKE &HBEFA,221:GOTO 90

":MID$ (N1$

End

Calling AT&T

Also in the July Feedback Loop (p. 16),
Edward Kionka and Ron Scott advised
Gil Seiler on how to interface a Tandy
Daisy Wheel II printer with an AT&T
6300 computer.

Michael M. Meyers (Montclair, NJ)
writes that his early-vintage DW Il won't
recognize the 1B and 15 hex codes for
eliminating the extra line feed, presum-
ably because the printer has an older-
version ROM. For users running MS-
DOS 2.0 or higher, he recommends Mon-
tezuma Micro's PC-Write, which sells for
$6 as public-domain disk M382 (P.O. Box
763009, Dallas, TX 75376-3009, 800-
527-0347 or 800-442-1310 for orders).

Michael says PC-Write includes a
driver specifically for the DW II that lets
him do word processing on an Epson
QX-16 computer.

CP/M on an LNW

Barry Erick (Dallas, PA) has some sug-
gestions for Larry Arbour, who wants to
run CP/M software on his LNW com-
puter with 40- and 80-track TEAC drives
(July 1986, p. 16).

Barry recommends using the
LNW.COM program to set up the drives
to recognize the popular CP/M disk for-
mats. Type in and enter LNW, and call
menu B for a list of alien disk formats.
You can order the proper CP/M format
from there. Barry used this method with
a CP/M version of Borland Internation-
al’s Turbo Pascal on a Kaypro disk. He
called up LNW, selected Kaypro SS (sin-
gle sided) for drive B, placed an LNW-
formatted disk in drive A, and used the
PIP a:b:*.* command to make a copy of
the master.

You can also use the LNW Set.COM file
to custom-program the disk driver. To
find out what's on an LNW disk—includ-
ing interleave factors and the number of
sectors and disk sides—go to Set and an-
swer the prompts. You can also custom-
ize the drive to accept foreign disks not
listed in the LNW.COM program.

Finally, 80 Micro advertiser Monte-

zuma Micro sells software in the LNW
format.

Seeking Help

»R.E. Gustafson (Habichts Inc., 274 Da-
kota Square, Huron, SD 57350) is look-
ing for a Model 4 version of Postman, a
mailing-list program. He already owns
the Model I/III version but wants to use
it on a Model 4P.

»>Goezt Gemper (Kaiserstrasse 151, D-
5300 Bonn 1, West Germany) asks if
anyone still sells the Interactive Control
Language from XYZT Computer Dimen-
sions of New York, and whether the lan-
guage supports NEWDOS/80 Version 2.0
on the Model I.

»Manuel T. Guillan Jr. (Box 1576, Que-
bradillas, PR 00742) is seeking a Trivia
Fever program for the Model 4.

»>Robert L. Brickhouse (724 N.W. 61st
Terrace, Fort Lauderdale, FL 33317) is
looking for a program for managing a de-
fined-benefit system pension plan on a
48K Model III with two drives.
»Maurice Abbott (66 Airlie Road, Mont-
morency, Victoria 3094, Australia)
wants to buy the updated, machine-lan-
guage version of AIDS III Version 1.5, a
Model I data-management program mar-
keted by SofTrends Inc. of Euclid, OH.
The update may be called AIDS III Ver-
sion 2, AIDSPLUS, or Promise! (the latter
was reviewed in the November 1983 80
Micro, p. 176).

> Jeffrey McLean (5230 Kebbe Drive,
Sterling Heights, MI 48077) seeks a
memory upgrade for the Micro Merlin, a
16-bit expansion computer he runs with
his LNW80 Model II. The Micro Merlin
was sold by Micro Projects Engineering.
»John R. Spalding (RD #1, Coudersport,
PA 16915) writes that he has a deteriorat-
ing eye condition and needs a large,
monochrome monitor to use with his
Model 4. He now uses the large-character
code CHR$(23) and magnifiers but finds
that the magnifiers aren’t completely
compatible with a 12-inch screen. B
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sults obtained with the test program
supplied on disk 3 for that subroutine.
Wiley & Sons has done a great job with
this manual.

I have not attempted to verify the ac-
curacy of these subroutines nor have I
tried every subroutine. Since each sub-
routine is fully documented, a mathe-
matician should be able to satisfy him-
self as to the library’s accuracy.

Finally! A Subroutine
Library for Compiled Basic

The Finally! subroutine library con-
tains over 100 subroutine utilities that
you can include with your compiled Ba-
sic programs. These utilities are compat-
ible with current versions of the IBM and
Microsoft compilers. Unlike the BasicA
Scientific Subroutines, this library is de-
signed to provide general programming
support.

These subroutines run the gamut
from hardware-configuration control
and screen formatting to less rigorous
mathematical calculations. The library
is divided into several categories, such
as date and time conversion, file and di-
rectory control, medium- and high-reso-
lution graphics, text-screen graphics,
hardware interfacing, keyboard control,
general math, geometry and trigonome-
try, number conversion, printer control,
program control, screen control, sorting,
and string handling.

Date and time conversion includes de-
termination of the day of the week and
other string and integer conversions
based on dates and time. Graphics sub-
routines encompass various methods for
screen display, including big letters,
charts, graphs, and drawing boxes
around selected prompts and messages.
Hardware-interfacing routines can de-
termine your computer configuration,
including video mode, number of printer
or RS-232 ports, and type of monitor.

Keyboard-control routines can set
your caps-lock key, insert mode, and the
like. Math routines are limited to com-
mon math functions such as average,
minimum, and maximum values. They
include hexadecimal conversion and
other base conversions, as does the
number-conversion group. The printer
group includes graphics screen-dump
routines for a limited number of printers.
The string-handling routines have
search-and-replace functions as well as
comparison routines.

You can add subroutines to your pro-
grams in one of three ways. You can
merge them into your source code, call
them from your source code, or link
them to your object code at compilation
time. The code is in three forms. A li-
brary file includes compiled code that
you can call from your program and link

The Finally!
subroutines can
relieve the
programmmer of
a lot of
duplicated effort
Jor small tasks.

at compilation time. You can merge
straight ASCII text (no line numbers) of
the subroutines with your source code
while editing. Or you can use the $IN-
CLUDE command from within your
source code to pull in subroutine func-
tions as you need them when linking the
compiled program.

Like BasicA, Finally! has set rules to
avoid conflicts between-internal vari-
ables to the subroutines with user vari-
ables. There should be no conflict
between Finally! variable names and
BasicA variable names. When you use
the Finally.LIB file or the .OBJ (function)
library, all supporting subroutines are
included. If you merge ASCII text con-
taining a subroutine into your program,
you must also take care to merge all sup-
porting subroutines yourself.

Although Finally! has good documen-
tation that describes what each software
module does and what the specific input/
output conditions are, it does not follow
through with the level of detail in
BasicA. It does not provide listings or
test files. And Finally! gives no exam-
ples, with the exception of a demo and
another utility program written using
the subroutines.

The demo and utility files are much
too complicated for use as programming
examples. A sophisticated compiler user
would have no problem with Finally!
programming.

The manual’s introduction does not
do a good job of describing what you
have to do to use these subroutines.
Merging ASCII files is simple enough,
but you are left to your own devices to
determine how to link the Finally.LIB
file to your program or how to ade-
quately use the function-library form of
entry. To compound the problem, the
manual uses illegal variable names (at
least in Microsoft’s QuickBasic compiler)
for syntax examples when describing in-
put and output format for certain sub-
routines. Some examples even give in-
correct forms.

Some of the hardware-interfacing rou-
tines give incorrect results. They de-
scribed my Tandy 1000 with color mon-

itor as a PC with monochrome monitor.
The author even notes that his Tandy
1200 is identified as a PCjr. The purpose
of these routines is to adjust a program
regardless of hardware. The type of com-
puter might be important if certain keys
vary from one computer to another.
Color versus monochrome might be im-
portant if you use graphics routines.
Subroutines that give the number of
disk drives, printer ports, and RS-232
ports, as well as the amount of memory,
worked fine.

The subroutine to convert the date
from digits into a string containing the
month, day, and year, does not work
with Microsoft QuickBasic when called
from the Finally! library. I got a message
stating that the library from the IBM
Compiler 2.0 could not be found. A ty-
pographical error in the ASCII version of
one of the subroutines might have been
carried over into the Finally! library.
Also, one of the other subroutines gives
the same message.

For the most part, the Finally! subrou-
tines are convenient and easy to use.
Once you get accustomed to them, link-
ing the Finally .LIB to your code is the
most convenient way to accomplish
your programming goal. The $INCLUDE
command and calling functions are also
convenient once you master them, ex-
cept that all files for functions used must
be available in the directory at compila-
tion and linking time. This method
works best when you are using a hard
disk. The easiest way for a beginner is to
merge all the ASCII-formatted subrou-
tines into a file and then compile and
link them. This gets cumbersome, since
supporting subroutines are not automat-
ically called into your program as in the
other methods. All the ASCII and func-
tion-library subroutines are fully com-
mented within the software and are easy
to read.

The Finally! subroutines can relieve
the programmer of a lot of duplicated ef-
fort for small tasks. They should be com-
patible with most of the BasicA subrou-
tine library.

The Inside Track
And Peeks 'n Pokes

The Inside Track subroutines are small
utility programs intended mostly for use
in other programs. They range from iden-
tifying hardware configuration to manip-
ulating disk parameters, screen format-
ting, file access, and memory control. The
Peeks 'n Pokes subroutines are much the
same flavor but emphasize looking into
your MS-DOS computer’s memory. They
also provide routines for identifying hard-
ware configurations and a Basic routine
for changing key-state configurations
such as caps lock, insert mode, and shift
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key; The Inside Track has a machine-
language program to do this. It is hard to
describe the differences between these
sets of programs, but they have slightly
different methods of application.

Programs from either set can hardly
be called subroutines, since most of
them are stand-alone demonstrations
of techniques the authors wish to de-
scribe. The various programs are not
universal in application. Some demon-
strate techniques for interpretive Basic,
some for compiled Basic, and some are
utilities that you run to perform a spe-
cific function.

With The Inside Track, you must run
some of the utility programs before you
can use the techniques in the demon-
stration programs. Peeks 'n Pokes in-
cludes at least one routine each for
Pascal, C, and Fortran.

The Inside Track library is divided into
categories, such as controlling memory,
executing programs, screen displays,
modifying keyboard characters, manip-
ulating disks, and DOS/BIOS functions.
It gives additional information about
programming techniques and patches
for the various Basic compilers or the
programs resulting from them.

The Inside Track’s stand-alone utili-
ties perform tasks like reserving blocks
of memory to protect programs you
might not want to disturb or to store in-
formation you might later wish to use in
your programs. Inside Track includes a
program to force the state of keyboard
attributes like caps lock, control-break,
and the shift keys. Two of these pro-
grams read the clock and either sound
an alarm or suspend operation of a task
until a certain time.

Unfortunately, these programs do not
read the clock correctly on my Model
1000. I have a real-time clock, but these
programs read the computer time,
which is not set by my clock utility. Most
public-domain clock-reading programs
work the same way as the programs in
The Inside Track.

The Peeks 'n Pokes library is less ex-
tensive and is divided into categories
such as keyboard control, video, disks,
parallel printer, communications, DOS/
BIOS functions (nearly the same as in
The Inside Track), and sound. It in-
cludes a program to unprotect Basic
programs saved with the “‘file name”,p
option.

The routine for reading time and date
performs differently from The Inside
Track routine and returns the correct
time. The manual for this library con-
tains many of the Basic and Assembly-
language listings.

The structure of these programs does
not allow for their use as subroutines.
They have no stated rules for variable

names and don’t use Basic line num-
bers. Documentation from within the
programs is not that good. Programs are
designated for use only in interpretive
Basic or only for compiled Basic. Many
of the interpretive Basic programs from
The Inside Track require that you run a
utility program before you can use them.
In addition, many of the interpretive Ba-
sic programs require that you POKE ma-
chine-language subroutines into mem-
ory from Data statements within the
Basic program.

The Inside Track gives OBJ files for
some of the compiled programs, as well as
a compiler library. As a point of compari-
son, the compiler library included with Fi-
nally! is 174,000 bytes long. The compiler
library included with The Inside Track
is around 4,100 bytes. The Inside Track
also includes OBJ files for interpretive
Basic. It has no instructions for using the
OB files for interpretive Basic.

As tutorials on the inner workings of
MS-DOS computers, these programs
have much to recommend them. The au-
thors are very knowledgeable about
computer hardware, and I can incorpo-
rate many of the techniques they em-
ploy into my programs. Overall, Peeks 'n
Pokes would suit my intellectual needs
better than The Inside Track.

However, as subroutines to add to my
programs, neither Peeks 'n Pokes nor
The Inside Track is of much value. To
use these examples, you will need to do
a lot of debugging and analysis. The in-
formation in the routines from these two
libraries is much more like reference ma-
terial for a book on the inner workings of
MS-DOS computers than application-ori-
ented software.

Summary

The BasicA Scientific Subroutine Li-
brary and the Finally! subroutine library
are a cut above The Inside Track and
Peeks n’ Pokes from MicroHelp Inc. be-
cause you can more easily use them
within your own programs.

If you want higher math capability,
you'll find the BasicA library very help-
ful, whether you are programming in
interpreted or compiled Basic. These
routines would be invaluable for anyone
programming math functions.

Finally! is useful for programmers
who are experienced with a Basic com-
piler and know how to incorporate the
routines into their programs. You can
use the package’s routines without mak-
ing changes.

The Inside Track and Peeks 'n Pokes
are more valuable as tutorials on how
your MS-DOS computer works than as
programming routines. While they show
a lot of tricks, they aren’t as directly use-
ful as the other programs.

Straight Talk

On Mr. Ed
by John B. Harrell

* % Kk Kk

Mr. Ed runs on the Model 4 (128K) and
requires TRSDOS 6.2, Pronto (from MI-
SOSYS) and one disk drive. MISOSYS
Inc., P.O. Box 239, Sterling, VA 22170-
0239, 703-450-4181. $59.95.

‘ N ; hen I reviewed Pronto, I thought
I had seen the best applications
yet for the Model 4 computers. Pronto is

a window application manager for
TRSDOS that provides a single-key pop-

" up window menu for invoking several

functions. This package has all the basic
utility of Borlang, International’s Side-
Kick with applications for a card filer,
two different calculators, a calendar, a
character-set display, and others.
MISOSYS has done it again with Mr.
Ed—A Pronto Applications Pack. This
package consists of nine applications for
Pronto, each one a powerful tool in itself.

Cardform

You use Cardform with the Pronto Card
Filer, which provides a limited notepad
(12 lines of 40 characters) using free-for-
mat input. While this is suitable for most
uses, having a predefined format for sev-
eral other applications speeds data entry
and makes the data uniform (where it
can be accessed with another program).

Cardform provides a mechanism for
adding the required format to the data
base. When you invoke it, Cardform
searches for a record specifying the for-
mat (a record with the Cardform ID). If it
finds one, you can add records to the data
base using this format. You create the for-
mat record by using the Card Filer—sim-
ply create a new data record with the
proper format and set the ID to Cardform.

Disk Editor

The Disk Editor (DED) is one of five
editors included in Mr. Ed. They are ex-
tremely useful considering the limited
program space available for the Pronto
applications. Any utility used with Pronto
is restricted to the TRSDOS command-
overlay area, which places a significant
limitation on size. Considering the ver-
satility of these utilities, MISOSYS has
done an outstanding job of cramming
functions into the allocated area.

DED is a full-sector editor that displays
the entire 256 bytes in a sector as well
as the ASCII-character display for each
sector (see the Figure). The display is or-
ganized as 16 rows of 16 bytes with the
ASClII-character representation to the
left of each line. You address sectors by
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specifying the disk, the cylinder in hexa-
decimal (hex), and the sector in hex.

You invoke DED as you would any other
Pronto application. It requests the drive
for display. If the drive number is valid,
a full-screen window opens and the sec-
tor display replaces your current text. A
single-line command prompt shows all
the available command-key letters.

DED accepts an astounding 17 single-
key commands; you use the arrow keys
to move around the record. You shift the
arrow keys to move rapidly to the far-
thest extent of the display in the direc-
tion pressed. DED supports Pronto’s im-
port feature, letting you use text or data
from a previous screen in the editor.

DED also supports all the standard ed-
itor functions that let you move back
and forth among the sectors. You can en-
ter text in ASCII or data directly in hex.
DED contains some interesting com-
mands not usually found in this type of
tool: insert a null and push all other
characters down, quash the current byte
and move all other bytes up, and zap
bytes to the end of the sector.

This editor has search commands for
locating hex data or ASCII-character text
strings. You can search for data strings
up to either eight characters or 16 bytes.
Unfortunately, DED does not provide a
way to mix hex bytes with characters as
the search argument. However, when
you consider the size of the overall ap-
plication, it is surprising that MISOSYS
could include a search feature at all.

When you have completed changes to
the disk sectors and are ready to exit
DED, press the X key.

File Editor

The File Editor (FED) provides almost
the same features as DED but is orga-
nized around the TRSDOS file structure.
Instead of specifying the drive number,
you specify the file name. You can then
access any sector within the file no mat-
ter where it resides in the disk structure.
While you use FED, all sector accesses
are relative to the beginning of the file.

DED has functions for moving rapidly
between sectors and cylinders. In file-
edit mode, cylinders lose their meaning,
so FED does not contain these features.
Instead, FED provides commands for
moving rapidly to the beginning or end
of the file.

Memory Editor

The Memory Editor (MED) lets you
edit the computer’s memory, again us-
ing full-screen editor capabilities similar
to those included with DED and FED.
Unlike most other memory editors, MED
lets you display or modify any 256-byte
page of any memory bank.

MED is oriented to the Model 4’s mem-

9123456789ABCDEF 96 01 82 @3 04 65 66 87 @8 09 PA BB O6C 0D OE OF

| DESTINATION disk | <@8> | 44 45 53 54 49 4E 41 54 49 4F 4E 20 64 69 73 6B |
| already used! I | <18> | 20 61 6C 72 65 61 64 79 28 75 73 65 64 21 20 49 |
| nsert next desti | <28> | 6E 73 65 72 74 20 6E 65 78 74 20 64 65 73 74 69 |
| nation diskl!";: | <38> | 6E 61 74 69 6F 6E 28 64 69 73 6B 21 22 3B 3A 20 |
| . (.: | <48> | 89 28 GE 9C 13 @0 E1 95 B5 13 8D 20 OE 28 08 3A |
| | <58> | 28 C2 2@ 13 2C 12 3A 4C 43 28 F1 20 13 3A 20 8D |
| | <68> | 20 OE 1E 68 3A 26 91 28 40 1C 26 82 2C 56 53 3B |
| | <78> | 3A 206 95 20 A8 20 89 26 GE 88 13 3A 46 50 208 F1 |
| | <88> | 28 4C 3A 45 43 20 F1 20 11 3A 45 4C 28 F1 20 45 |
| . | <90> | 52 3A 20 89 20 BE 64 85 @0 EB 95 BA 13 A9 20 OE |
| «..P. : . @ | <A@> | BF 13 @89 50 96 BF 13 C3 20 13 3A 268 91 20 40 1C |
| ««,VS;: . "Unuse | <B@> | 1@ @84 2C 56 53 3B 3A 28 91 2@ 22 55 6E 75 73 65 |
| able destination | <C@#> | 61 62 6C 65 20 64 65 73 74 69 6E 61 74 69 6F 6E |
| disk. Insert ne | <D@> | 26 64 69 73 6B 2E 20 49 6E 73 65 72 74 28 6E 65 |
| w disk, hit <ENT | <E@> | 77 28 64 69 73 6B 2C 28 68 69 74 20 3C 45 4E 54 |
| ER>";: . + vea.. | <F@> | 45 52 3E 22 3B 3A 20 95 20 A8 206 89 .. OE 88 13 |
Drive: @ Cylinder: X'21' Sector: X'@F' Byte: X'FC' => X'20' = 32

Disk EDitor 1.1 - Copyright 1986 MISOSYS, Inc.

Command [; ~@ACDFGHINPQRSIXZ]: _

Figure. Screen dump of Mr. Ed Disk Editor.

ory-bank structure so the disk com-
mands are replaced with commands to
move rapidly between the banks. In fact,
MED is similar to DED in this respect—
little difference exists between handling
cylinders and data banks.

Text Editor

The Text Editor (TED) is a full-screen
editor with many word-processing fea-
tures. TED has cursor-movement con-
trols; scrolling; block operations for
deleting, copying, and moving data; text
insertion; and overstrike modes.

TED provides a 30K text buffer, but,
unfortunately, this has some draw-
backs. You must have one RAM bank
free to dedicate to TED. When you have
Pronto already loaded, using TED will
exhaust all the additional memory in
your 128K computer.

TED provides a surprising number of
features for a small application. Cursor
movement using the arrow keys is stan-
dard, as is rapid movement to the top and
bottom of the buffer and to the beginning
and end of the file. You can also scroll
and page up and down in the text buffer.

Also on the distribution disk is the
OOPS application. OOPS is for those oc-
casions when you have exited TED in-
advertently or were forced to reset the
system prior to saving your file. OOPS
reenters TED without clearing the text
buffer and preserves your last text file.
You can then save the file to disk.

The documentation lists the appropri-
ate locations in TED where you can cus-
tomize many of the features using FED.
You can change the default cursor types,
the command keys, and the initial editor
mode by making simple 1-byte changes
with FED.

Video Editor

The last editor on the distribution
disk, Video Display Editor (VED), is a

full-screen text editor similar to TED for
editing the screen image that exists at
the time you invoke it. You can also save
the current screen image to a disk file or
load the video screen from a disk file us-
ing VED.

Two other applications are on the dis-
tribution disk. The Video Load Applica-
tion (DOLOAD) lets you load a saved vid-
eo screen. You might want to export a
portion of this screen back to your pro-
gram source code and this is the easiest
way to access the data.

REGENBU/BAS is a Basic program that
reads the file created by the Bringup ap-
plication, removes unneeded records, and
shrinks the file. Bringup removes records,
but the file remains the same size.

Conclusion

While Mr. Ed is a classy software pack-
age that adds exceptional value to
Pronto, I do not think it’s for everybody.
You will require far more documentation
(read the TRSDOS reference manual in
detail) before you should attempt any-
thing more than looking at disks with
the editors. The documentation pro-
vided explains the application software’s
features and does not provide any details
about the TRSDOS disk format. It's pos-
sible to overwrite parts of the DOS resi-
dent in memory while using MED.

Even if you are not a programmer, Mr.
Ed can be a handy tool to have around. I
especially like the text editor for making
simple changes to JCL files or creating
messages that I will later upload on
CompusServe. I can do either from within
any application by invoking Pronto.

If you need file, disk, or memory access,
Mr. Ed is a programmer’s delight. Couple
Mr. Ed’s capabilities with the Pronto cal-
culator in hex or binary and you have an
outstanding development tool. If you fit
into this category, I recommend that you
get Mr. Ed right away.
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The (Latest)

Word Machine
by Gary Ludwick

* k *

The Word Machine 4.0.b runs on the
Model 4 (64K) and requires two disk
drives. Pel-Tek, Box 1026, Southamp-
ton, PA 18966, 800-523-2445 extension
19. $39.95.

el-Tek has upgraded its venerable

Word Machine word processor for
the Model 4. Using most of the Model 4’s
increased capabilities, such as the 80-
column screen, sound, and highlighting,
Pel-Tek has created an affordable, flexi-
ble, and easy-to-learn word processor.
The program isn't perfect, but for me-
dium-duty nonprofessional use, it packs
a lot of power for the money.

Word Power

The Word Machine has most of the fea-
tures you've come to expect in a word pro-
cessor and most of the ones you’ll find in
more expensive programs. The differ-
ence lies in how it performs its tasks.

The Word Machine uses a 25-line dis-
play, reserving the top four lines for pro-
gram control and command prompts. It
uses the remaining 21 lines for text. One
of the program’s nice features is a menu
of commands and prompts that remains
on the screen at all times. If you are not
sure which command to use, a help file is
only a keystroke away. Essentially, The
Word Machine has two command modes:
text entry and text edit. All other func-
tions and controls fall under these two.

Again, in text entry and text edit, The
Word Machine does everything you'd ex-
pect—deletion, insertion, full-screen ed-
its, formatting, overwriting, tabulation,
and the like. It also has some bells and
whistles. For instance, it offers a macro-
key file that lets you insert a prewritten
text line or have all your printer control
codes available for insertion with a sin-
gle keystroke. You also have on-screen
reformatting and printout previewing
capabilities. The Word Machine remem-
bers the last action you took and uses
the F3 function key as an undo com-
mand. You can also enter ASCII and es-
cape codes from the keyboard.

The Word Machine has other features
I haven’t mentioned—such as a pause
command that allows personalized form
letters—but you can see that it has a lot
of power and potential for the money.

The Downside

In terms of functions, The Word Ma-
chine does indeed have power. But, it
has some problems in execution.

Able One does

a fair job of
linking its
applications, but
its overall
performance is
slow, awkward,
and even silly.

The Word Machine is written in com-
piled ZBasic. That’s like putting a four-cyl-
inder engine in a Cadillac. Even compiled
Basic is slow compared to today’s ma-
chine-language programs, particularly in
file manipulation and memory usage.

The Word Machine spends a lot of time
on disk access. Even the simple act of
saving a file causes it to dump its main
program, go to disk for its file-manipu-
lation routine, come back and ask you
some questions, and then, finally, write
the file to disk. It then reverses the whole
operation to get back to your text and
the Word Machine program. For most
top-line word processors, file saving or
loading is a one-keystroke, no-wait op-
eration. The compactness of machine
code would let The Word Machine stuff
much more program into memory and
cut down on so much disk work.

Memory Stuffed

As for memory use, The Word Ma-
chine is designed for a standard 64K
Model 4. It reserves about 1K of top
memory for hard-disk drivers or spool-
ing routines and uses everything else.
High-memory programs such as Pronto
or Dostamer will not work with The
Word Machine. If you load Pronto and
then try to load The Word Machine, you
get a ‘‘not enough memory’’ message.

One possible improvement for The
Word Machine would be a built-in soft-
ware option to let owners of 128K ma-
chines install The Word Machine as a
RAM disk. That could eliminate many of
the slow disk-access periods.

Conclusion

Although I have problems with a com-
piled Basic word processor, The Word
Machine is probably a good choice if you
are an occasional user who values
money over execution speed. It is easy
to learn and operate, comes with a clear
and concise manual, and has almost ev-
ery feature you'll find on high-priced
programs. But the package is somewhat
slow and awkward in its execution. B

Able One Lacks

The Right Abilities
by Eric Grevstad

*

Able One runs on the Tandy 1000/
1200/3000 and requires 512K and two
disk drives. Able International Inc., 301
North Main St., Pueblo, CO 81003, 303-
544-9600. $84.95.

It's hard not to applaud Able Interna-
tional’s goal—to offer a five-function
integrated package for $84.95 without
copy protection, advertised as ‘‘every-
thing Symphony was supposed to be.”
Unfortunately, when you use Able One,
you're more likely to think of Haydn's
Toy Symphony. The program does a fair
job of linking its applications, but its
overall performance is slow, awkward,
and even silly.

Un-Able

For instance, Able One has preten-
sions to artificial intelligence or an En-
glish-language interface; it's nothing
like the data-base query syntax of Sy-
mantec’s Q&A, but an opening menu
cheerily asks, ‘“How may I help you,
Customer?’”’ The program understands
30-odd words (including ‘‘name,” so you
can teach it not to call you ‘‘customer”’),
so novices can type ‘‘I need help” or
‘‘Please open the data base.”

It takes seconds to learn that typing
just *‘spreadsheet” or the letter S has the
same effect as ‘I want to create a spread-
sheet.”” Able One doesn’t support real
file-handling sentences, such as “‘Open
the client data base.”” Meanwhile, the
moving-bar task menu (Word Process-
ing, Spreadsheet, and so on) has a sur-
prise: Selecting Quit returns you to DOS,
but so does selecting Utilities. From
DOS, the manual explains, you can run
utilities like Format or Diskcopy.

The function keys serve consistent ge-
neric purposes (such as F3 to save the
current file or F4 to print one or more
disk files), so you reach all application
commands via the F9 key, which opens
a vertically scrolling menu. However,
1000 owners beware: Pressing F11 or
F12 causes Able One to suddenly scroll
through different applications and gen-
erally behave as though it is having a
seizure. Patient beginners can use the
cursor-movement and enter keys (the
spreadsheet menu has over 50 entries);
experts will press F9 and type the de-
sired command. Either way, Able One is
keystroke-intensive with a vengeance.
Fortunately, a macro function lets you
assign typed sequences to ‘‘remember

keys” such as alternate-A, albeit replac-
Continued on p. 161
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NEW EXPRESS ORDER HARDWARE

Choose From a Variety of Options

Expand your computer system with the latest technology!
Pages 13, 14 and 15 feature special expansion boards and other
hardware enhancements that are available through our exclu-
sive Express Order Hardware service. These expansion options
are performance proven, and professionally supported by the
independent manufacturers (see page 15). Express Order items
can be ordered at any Radio Shack Computer Center, store or
participating dealer. Orders are transmitted electronically and
shipped the next business day for super-fast service.

AST Research

5251/11™ Attach PC’s and compatibles directly to an IBM
System 3X. Allows your PC to emulate IBM 5151 Model 11
terminals without change. 90-2050 .............. 895.00

5251/12. For remote IBM System 3X communications. Pack-
age allows your PC to emulate an IBM 5251 Model 12 Terminal.
90-2044 ... ... 790.00

3270 Coax™. Allows your PC to function as 3278/79 terminal via
standard coaxial cable connections. 90-2029 . ... .. 1145.00

3780™ Allows your PC to emulate IBM’s 2770, 2780, 3741 and
3780 terminals. 90-2049 . ..................... 895.00

SNA and BSC. Complete hardware/software solutions provid-
ing full IBM 3270 terminal emulation.

SNA.90-2038 . .. oo 895.00
BSC.90-2030 ... ... ... 695.00

PCOX™ Low cost, direct coaxial solution, integrates your PC
into an existing mainframe/controller environment for reliable
3270 communications.

902089 & s v wsws smamasms smims sy s wh w58 995.00

SIX PAK PREMIUM™. With 512K memory. Expanded memory
with multifunction capabilities. Includes DESQview.
90-2054 .. ... ... D95.00

RAMpage™ Enhanced Memory Specification combined with
DESQview. Up to 2 megabytes of memory.

For PC and XT (with 256K). 90-2052 ............395.00
For AT (with 512K). 90-2053 ... ................ 795.00

Advantage™. For the PC-AT and compatibles. Offers up to 3
megabytes of memory, 2 serial ports, parallel port and game
adapter port. 90-2051 . .......................595.00

STB

Memory Companion/PC™ STB’s Memory Companion/PC of-
fers bank switching capability for the Tandy 1200/3000 and the
IBM PC, XT, AT and compatible systems. The board provides
up to 2 megabytes of memory for software programs using the
Lotus/Intel/Microsoft Expanded Memory Specification.

90-2027 ... 020000

EGA Plus™ Tandy 1200/3000 and IBM compatible. Incorpo-
rates an Enhanced Graphics Adapter, Graphics Memory Expan-
sion Card, Graphics Memory Module Kit and Parallel Print
Adapter on a single video board. 90-2025 ......... 499.95

Chauffeur™ Tandy 1200/3000 compatible. Displays IBM color/
graphics software in a full-screen format, without any software
modifications. Colors are converted to a 16-level grey scale.

90-2026 . .visimninmnimnn e e s bk s 509000

Grande Byte™ Offers a variety of memory expansion sizes for
the Tandy 1200/3000 and the IBM AT. Provides up to 2.5
megabytes of extra memory for RAM disks, multitasking pro-
grams or multiuser operating systems. 90-2028 . . ... 495.00

Rio PLUS II"™ A multifunction board with an array of functions
for the Tandy 1200 and 3000. Access up to 576K of additional
memory by using all of the memory expansions. Other features
include a Parallel Printer Port, one Standard and one Optional
3@1173 P)ort, Clock/Calendar and Optional Game Port.

90-2072

SUPER I/O II. Provides four I/O functions for the Tandy 1200
and IBM XT and IBM Portable. The SUPER 1/O II offers a
parallel port, serial port, game port and clock/calendar. Comes
with user’s manual. 90-2071 ................... 195.00

Quadram

QuadEGA +™. Four PC display standards in one high resolu-
tion color graphics board. Perfect for the Tandy 1200/3000,
IBM® PC, PC/XT and AT. Get 640 x 350-resolution graphics in
16 colors (choice of 64), 720 X 348 in color and monochrome
software, 320x200 medium-resolution or 640 x200 high-
resolution graphics (16 out of 16 colors). 90-2045 . . . 595.00

Quadport-AT™ Expansion Kit. Dramatically increases the
power of your Tandy 3000 or IBM PC/AT by adding four serial
communications ports to the Quadport-AT. These ports let you
add stations in a multiuser environment or peripherals.

902046 cpscmommsmansis w5 o585 5885 Ehsmomsnae 595.00

Liberty™ AT. Frees your Tandy 3000 from the drawbacks of the
640K PC-DOS limit. Liberty AT is built around the Lotus/Intel/
Microsoft Expanded Memory Specification.

90-2047 L e 595.00

AT Memory Expansion. Expansion kit delivers two add-on
daughter cards for the Quadboard-AT and the Liberty-AT.
Q0:2048 . covmvmammuime smswm s i s ms s 6 6686066 285.00

Tecmar

Phonegate 2400. Tandy 1200/3000-compatible 2400 baud mo-
dem that can be installed in a single slot. With simple com-
mands you may communicate with other computers and send
files and messages reliably. 90-2031 .. ............ 695.00

5251/11 Emulator™ Allows you to use your Tandy 1200/3000,
IBM PC, XT or AT as an IBM 5251/11, 5291 or 5292 Model 1.
Your computer can communicate with an IBM System 34/36/38
computer. In addition to two host sessions, you can use your PC
as a regular computer. 90-2034 .. ..., . ... 795.00

Maestro AT™. Maestro is a powerful multifunction board for
vour Tandy 3000 or IBM Personal Computer AT, containing a
parallel port, serial port and up to 2.5 megabytes of memory.
Comes with 640K of memory. Adds up to 2.5 megabytes of
memory. Easy to install. 90-2032 ................ 795.00

640 Plus™ Give your Tandy 1200/3000 or IBM PC, XT or AT
new power, the ability to create spreadsheets, data bases and
files of unprecedented size. Install up to four 640 Plus boards
for a total of 8 megabytes of memory! 90-2033 ... .. 475.00

MegaFunction™ For the Tandy 1200/3000. MegaFunction com-
bines the standard multifunction capabilities with a 1.25 mega-
byte RAM disk, an auxiliary power supply, parallel printer port,
serial port and a clock/calendar. 90-2036 .......... 895.00

5251/11, 5251/12, 3270 Coax, 3780, SNA, BSC, PCOX, SIX PAK PREMIUM, RAMpage and Advantage/TM AST Research. Memory Companion/PC, EGA Plus, Chauffeur, Grande Byte, Rio
Plus I and Super I/0 II/TM STB. QuadEGA *, Quadport-AT Expansion Kit, Liberty-AT, AT-Memory Expansion Board/TM Quadram. Phonegate 2400, 5251/11 Emulator, Maestro AT, 640 Plus

and MegaFunction/TM Tecmar.
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Captain™ A complete multifunction board that adds up to
384KB system memory, parallel printer port, serial port and
clock/calendar. The basic add-on for your Tandy 1200/3000,
IBM PC or compatible computer. Comes with bonus software
package from Tecmar. 90-2037 ..................589.00

Q60AT™. A half-height internally mounted tape backup unit for
your Tandy 1200/3000 or IBM PC. Protects you from data loss
should your hard disk fail. User-friendly menus guide you
through the program. 90-2035 ................. 1695.00

Key Tronic

Key Tronic Keyboard 5151. Improves the use of your IBM PC,
XT or AT Personal Computer. Incorporates keytop and layout
changes, as well as other features, for greater flexibility and user
convenience.

Tandy 1200. 90-2041 ....... ... ... 248.00
Tandy 3000. 90-2040 ........ ... ... 248.00

Key Tronic Touchpad. A real technological breakthrough in
keyboard design. You get a Mouse, Digitizing Tablet, program-
mable function keys and Cursor Pad—all encompassed in an

AT-style keyboard. 90-2042 .................... 418.00

Key Tronic Keyboard 5150. Replacement keyboard for the

Tandy 1200. 90-2043 . ... ... ... 149.00
Kurta

Series ONE Tablet™. Tandy 1200/3000 compatible. The
microprocessor-based tablet offers switch selectable output for-
mats, multiple operating modes, downloading from the host
and a programmable menu for ease of use.

90-2000 50 smsmesmaws swsms wmgEsmsewywa owams 795.00

Series TWO Tablet. Tandy 1200/3000 compatible. High-
resolution tablet digitizer provides origin set capability, as well
as automatic skew correction. Resolution is up to 1000 PPI with

an accuracy of approximately .025". 90-2001 .. ... 1085.00
Three-Button Cursor. 90-2002 . ................. 125.00
Irwin
Model 110 Tape Backup™ 10-megabyte tape backup system
provides unparalleled flexibility. 90-2062 .. ........ 699.00

Model 125AT Tape Backup. 20-megabyte high-speed tape
backup system. 5'/4", 500K bit data transfer rate.
90-2061 ... 850.00

Tallgrass

Tallgrass TG-1020i Tape Backup™ 20-megabyte half-height
5!/4" automatic tape backup system. Internal.
90-2063 .. 995.00

Tallgrass TG-2010e Tape Backup. External tape backup system.
90-2064 . ... 1295.00

Archive

Fastape™ Streaming Tape Drive. !/4” streaming tape drive, 20
MB capacity. Housed in rugged cabinet.
90-2059 . . 1195.00

Scorpion 5!/4" Tape Drive. High performance drive, yet takes up
no more space than a floppy disk. Ideal solution for tape backup.
90-2060 i unimismsma R v mIRS T EEE 5§ @R R 1195.00

Sigma

Color 400™. Allows your Tandy 1200/3000 to display high-
resolution graphics (640 x 400) non-interlaced in 16 colors us-
ing the CM-1 monitor. CGA/AutoCAD compatible. Comes with
PC Paintbrush. 90-2073 .. ...... ... i 695.00

PC Technologies

286 Express™ Accelerator Card. Full featured, half-slot accel-
erator card. Compatible with the Tandy 1200 and the IBM PC
and PC/XT. Replaces the CPU with an 80286 microprocessor,
faster than the one in the AT. Your software will run two to six
times faster. 90-2065 . .......... .. ... ... 099.00

Orchid Technology

CramRAM™. Get 1 megabyte (expandable to 2) of RAM pack-
aged in a half-length card. Bring your Tandy 1200 up to 640K
and get Lotus/Intel Expanded Memory Specification—all with
the same board!

90-2066 :sviwsmnmynn isami e i ms b HeE s EE S 645.00

Conquest™ Multifunction Board. Supports the Tandy 1200,
IBM PC and compatibles. Effectively replaces three ordinary
expansion boards with a multifunction board, an expanded
Memory board and a PCnet board—all in one! Multiple boards
expand your memory to 8 megabytes.

90-20T0 s curvmrmoamamn # 5 s s 6508 88 bW €580 H 5 395.00

Western Digital

Filecard 20™. An easy-to-install 20 megabyte hard disk
mounted on a single controller card. Allows your computer to
remain configured with two floppy drives for greater flexibility.
90-2080 oivumiswsmmsmsimn gmvm e 8w 8w e85 e m s mE ¥ e 895.00

Ven-Tel

2400-Baud Half-Card PC Modem. An ultra-high performance
internal modem for the Tandy 1000/1200/3000 and IBM PC/
XT/Compatibles. Features auto-dial/auto-answer, 2 telephone
jacks, call progress reporting (BUSY, NO ANSWER, ETC) and
test modes. FCC registered.

QO206T 215 w25 605 w5 5w vw o & {51 0 i) 08 8000 0 68 3 00 vtz 5 168 695.00

Natural Micro Systems

Watson Voice Management System™. An integrated modem
that puts the “voice” in voice/data communications. Includes
voice mail system, electronic telephone database, auto/dial,
calendar, remote editing and more.

90:2082: . vmsvvvmsmmemonimsos s g s wd s @ e w8 498.00

Watson-VIS Software. An upgrade software that turns Watson
into a voice information system. Perfect for customer messages,
orders after business hours, polling, telemarketing and more.
Q0220831 5.5 o6 ierwre s teiie 0w e io1 0wt o 08 5 8 10w e e 298.00

Telebyte

Shorthaul Modem™. Modem/line driver for linking any RS-232-
based devices. Up to 19.2K baud, full duplex.
D02200 ;55 505 5 53 Gn 505 58 5 81 7 om0 48 s 5 5 05 38 e ot TS B 2 I 125.00

RS-232 to Phone Plug Converter. Convert RS-232 to modular
phone connector.

HOST. 90-2005 ..:owvwenssmsmasssme swimmamein 29.95
TERMINAL. 90-2006 ........... ... .. ......... 29.95

Captain and Q60AT/TM Tecmar. Key Tronic Keyboard 5151, Key Tronic Touchpad and Key Tronic Keyboard/TM Key Tronic. Series ONE Tablet, Series TWO Tablet and Three Button Cursor/TM
Kurta. Model 110 Tape Backup and Model 125-AT Tape Backup/TM Irwin. Tallgrass 1020i and 2010e Tape Backup/TM Tallgrass. Fastape and Scorpion/TM Archive. Color 400/TM Sigma
Designs. 286 Express/TM PC Technologies. CramRAM and Conquest/TM Orchid Technology. Filecard 20/TM Western Digital. 2400-Baud Half-Card PC Modem/TM Ven-Tel. Watson Voice
Management and Watson-VIS Software/TM Natural Micro Systems. Shorthaul Modem, RS-232 Converter/TM Telebyte.
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Information Technologies, Inc.

Linkup System XT™. Linkup XT is a full performance, commu-
nications plug-in board (short board) allowing high-speed (up to
19.2K bps) communications with a wide variety of host systems
or other personal computers. Includes SDLC, HDLC, BSC and
asynchronous protocol support, programmable software timer,
installation manual and hardware giagnostic utility software.
For the Tandy 1000/1200/3000. 90-2010 .. . . ... ...395.00

Linkup System XT SNA 3270. Emulates REMOTE 3270 dis-
play station using SNA/SDLC protocol. Supports switched or
leased line, on-line trace and error logging, RS-232C modem
interface, full or half duplex. For the Tandy 1000/1200/3000.
90-2011 ... .. e e e ... 8390.00

Linkup System XT BSC 3270. Emulates REMOTE 3270 dis-
play station using BSC protocol. Supports switched or leased
line, on-line trace and error logging, RS-232C modem inter-
face, full or half duplex. For the Tandy 1000/1200/3000.

90-2012 ... ... 390.00

Linkup System XT BSC 3780. Emulates REMOTE 3780 or
2780 RJE Display Station. For the Tandy 1000/1200/3000.
90-2014 .. ... .. .390.00

Linkup System One. Linkup is a high-performance, cost-
effective data communications product for the Tandy 1200/
3000 that allows high-speed (up to 64K bps) communications
with a wide variety of host systems or other personal computers.
Includes communications co-processor, efficient slmre([l RAM
memory interface to bus, SDLC, HDLC, BSC and asynchro-
nous protocol support, programmable real-time clock, calen-
dar, software timer, installation manual and hardware
diagnostic utility software. 90-2015 .............. 605.00

Linkup System One SNA 3270. Emulates REMOTE 3270 dis-
play station using BSC protocol. Supports switched or leased
line, on-line trace and error logging, RS-232C modem inter-
face, full or half duplex. Includes Linkup ATERM, ABLOCK,
VT 52/100. For the Tandy 1200/3000. 90-2016 . . ... 390.00

Linkup System One BSC 3270. Emulates REMOTE 3270 dis-
play station using BSC protocol. Supports switched or leased
line, on-line trace and error logging, RS-232C modem inter-
face, full or half duplex. Includes Linkup ATERM, ABLOCK,
VT 52/100. For the Tandy 1200/3000. 90-2017 ... .. 390.00

Linkup System One BSC 3780. Emulates REMOTE 3780 or
3270 RJE display station. 90-2019 ............... 390.00

Linkup System Coax. Emulates LOCAL IBM 3278/9 Display
Station cabled via RG-62-A/U coax to an IBM 3274/6 Terminal
Controller or System 360/370/30xx/43xx Host Communica-
tions Controller. IRMA-compatible. Various file transfer sup-
port including TSO, CMS and CICS support. BASIC language
interface (and requisite subroutines) for File Transfer via
BASIC programs. Utility programs for redefining default key-
board and display attributes. Installation manual. Diagnostic
software. For the Tandy 1200/3000. 90-2020 .. ... .. 700.00

National Instruments

GPIB-PC 2000 CARD™. IEEE-488 interface transforms a
Tandy 2000 into an instrumentation workstation with capability
of controlling over 4000 different instruments.

90-2021 cissmsiniemims R mm SRy BE S EE A 795.00

GPIB-PC DOS Software. Transform GPIB controller with com-
plete communications and bus management capability.
90-2022 . oo 430.00

Advanced Digital

PC Slave™. Actually a PC-compatible computer on a full-size
card. Lets you run MS-DOS on a terminal sharing disk drives
and printer only. Comes with 256K memory and operating
system software. 90-2081 ............. .. P 1090.00

Warp Speed Computer Products

Warp Speed™ Light Pen. Operates on either monochrome or
color monitor. Includes free driver software for Tandy
DeskMate®, Microsoft® Windows and a File Controller.

For Tandy 1000. 90-2069 ...................... 199.99
For Tandy 1200. 90-2074 . ..................... 199.99

Lite Pen Company

Light Pen. Stainless steel pen includes software, featurin
sketch/draw/paint color graphics, backgammon, solitaire, worl
national maps, computer tutorials. Two-year warranty.

For Tandy 1000. 90-2085 . ... .................. 179.95
For Tandy 1200. 90-2086 .. .................... 179.95

PBJ Computer Products

MFB-1000 MultiFunction Board. Contains the three most
needed functions on a single expansion card. The MFB-1000
contains up to 128K (expandable to 512K) of RAM for the Tandy
1000, a serial port, and a battery-backed real time clock/
calendar. 90-2078 .. ... . 329.95

X RAM™ Memory Expansion Board. Breaks the 640K barrier
imposed by DOS and adds up to two megabytes of memory to
your system. Includes 256K and a versatile RAMdisk program.
Intel/Lotus/Microsoft compatible. For Tandy 1000/1200.

90-2079 .. 299.95

Upstart Corp.

Colorblind™. Combats many of the symptoms suffered by CRT
users: eye strain, headaches, blurred vision, etc. Makes it easy to
switch video attributes (high intensity and color) without recon-
figuring the software. Run color software on a VM-4 monitor.
Use with the Tandy 1200/3000 or the IBM PC.

O0-20T6 5565 5555 5.5 % 55 wem i o0m w1200 2 0 00w o 0 o w s 51 49.95

Perma Power Electronics

Color Commander™. Get more variety in your color graphics.
Pushbutton color changes for business graphics, illustrations
and word processing. Compatible with RGB monitors: CM-2,
CM-4 and CM-10. 90-2077 ... . vurinn.... 359.00

Trionix

Trionix 8087 Adapter. Allows you to add a Math Co-Processor
to your Tandy 1000 or Tandy 1000 HD., which speeds up CAD
and other applications by as much as 10 times. Requires special
software. For 25-1000 and 25-1001 only. 8087 Math Co-
Processor sold separately. 90-2070 .. ............. 240.00

Omnitel

OmniPak™. Integrates all the communications needs of a Tandy
1200/3000 or IBM PC into one versatile card. By combining a
1200-baud modem with memory and expansion, OmniPak puts
any suitably-equipped PC in the nation no further away than
your keyboard! 90-2068 ....................... 549.00

Important Express Order Hardware Notice

Products offered in the Express Order Hardware program are
supported directly by the hardware manufacturer. This in-
cludes questions related to the use of the products, as well as
repairs or maintenance. The manufacturer, not Radio Shack,
is completely responsible for the warranty of the product.

Linkup System XT, XT 3270 SNA, XT 3270 BSC, XT 3780 BSC, Linkup System One, System One 3270 SNA, System One 3270 BSC and System One 3780 BSC/TM Information Technologies,
Inc. GpPlél-PC 2000 CARD and GPIB-PC DOS Software/TM National Instruments. PC Slave/TM Advanced Digital. Warp Speed/TM Warp Speed Computer Products. MFB-1000/TM PBJ
Computer Products. Colorblind/TM Upstart Corp. Color Commander/ TM Perma Power Electronics. 8087 Adapter/TM Trionix. OmniPak/TM Omnitel.
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The pfs Series

Choose from this family of software for extremely user-friendly
programs. Programs interact with each other so you only need
to enter data once.

pts:file

A very simple way to create and organize your ()wn.business or
personal filing system. Store, retrieve and review information in
a fraction of the time conventional filing takes.

Tandy 1000/1200. 25-1140 .. ................... 140.00

pfs:report

A powerful analysis tool that creates presentation-quality tabu-
lar reports from sales, inventory and other data stored in pfs:file.
Sort from any data category and calculate averages, totals,
subtotals and more.

Tandy 1000 25-1141 ............ ... ... ........ 125.00
Tandy 1200 25-3162 ... ... .ot 125.00
pfs:write

Easily create reports, letters and memos with advanced editing
features and page headings and footers, centered text, right or
left justification and more.

Tandy 1000/1200. 25-1142 . .................... 140.00

pfs:graph

Turn complex numerical data into easy-to-read graphs. Accepts
data from pfs:file or from the keyboard. Displays and prints data
ii bar, line or pie charts. Each chart can contain one to four
graphs. Requires monochrome or color graphics.

Tandy 1000/1200. 25-1143 ................... .. 140.00
pfs:plan
Lets you organize a spreadsheet for planning, tracking, analyz-

ing and reporting numerical data. You can even print a copy of

your worksheet in a document produced with pfs:write.
Tandy 1000/1200. 25-1144 .. ................... 140.00

Database Management
Cornerstone
A full-featured relational database system designed specifically
for non-programmers. Simply select menu options or complete
forms to build complex databases, enter data and produce
reports. The flexibility lets you change virtually any aspect of
your database at any time. Add, delete or change files, fields,
indexes, relationships or reports in seconds. Fields are variable-
length, so you never need to determine field lengths in advance.
Requires 256K and two disk drives.

Tandy 1000/1200/2000/3000. 26-5354 . ........... 99.95

dBASE 11

Powerful relational database management for easy manipula-
tion of data using English-like commands. You can add, delete,
edit, display and print your information. And you can change
the file fgrmat at any time without re-entering data. Provides a
maximum of 65,535 records per database file and 1000 charac-
ters per record. Requires 256K.

Tandy 1000/1200/2000/3000. 26-5352 . ........... 495.00
dBASE III Plus

An ideal data management system for people who don’t want to
program, or a programming tool for those who prefer to create
their own system. With our built-in Assistant, you’ll be provided
with new easy-to-use pull-down menus for creating, using and
modifying databases. Our new Screen Painter lets you create
custom screens as your business dictates. The Advanced Query
System lets you build complex query requests just by selecting
from pull-down menus. Finally, there’s a new Applications Gen-
erator that creates entire applications programs without pro-
gramming! A new Data Catalog an(H more than 50 new
commands and functions help streamline applications develop-
ment. Requires 384K, 2 floppy drives or one floppy and one
hard drive. LAN mode requires 384K and 3.1 DOS.

Tandy 1200/3000. 25-3191 . .................... 695.00

OFFIX

Create “file folders” that can be stored and retrieved from “file
cabinet drawers”, create documents and forms for folders, and
produce reports and form letters based on the contents of the
folder. Requires 256K.

Tandy 1000/1200 HD/2000. 26-5325 .. ............ 99.95
Spreadsheet Analysis

Microsoft Multiplan

This popular “second-generation” spreadsheet lets you transfer
information between worksheets automatically. You can assign
plain English names to any column, cell or area, vary individual
column widths, center numbers and text within a column or
align decimals. Sorting can be performed in alphabetical or
numerical order. Cells can be set up individually, by row, col-
umn, block—or globally. Displays up to eight windows on the
screen. Includes on-line help.

Tandy 1000/1200/2000/3000. 25-1163 ............ 195.00

Integrated Software
DeskMate
DeskMate is an easy-to-use, multifunctional software program
that uses the same commands throughout. The system uses the
computer’s control keys, so there are no complicated com-
mands to memorize. Each day you’ll be greeted by a menu that
displays a calendar, appointment schedule and a list of files
stored for every function. Choose from word processing,
spreadsheet analysis, electronic filing, telecommunications,
electronic mail and calendar/alarm. Telecom and Mail require
modem.
Tandy 1200 HD/IBM PC Compatibles. 25-3166 . ... 199.95
DeskMate 11
Includes all the features of DeskMate with the addition of a
task-switching feature that allows the user to alternate between
DeskMate II and another program with a few keystrokes.

Tandy 1000 SX. ................... Included with CPU
Tandy 1000/2000. 25-1164 (Avail. 10/1 5/86) . ....... 199.95
Tandy 1200/PC Compatibles.

25-3167 (Avail. 10/15/86) . ................... 199.95

Tandy 3000. . Included with MS-DOS (25-4103, $99.95)
Personal DeskMate

An easy-to-use, graphics-oriented program with pull-down
menus and “dialogue boxes” for selecting functions. Includes
Text, Worksheet, Filer, Calendar, Telecom and Paint, a graphic
{)icture editor. A Phone Directory, Calculator and Notepad may
se accessed any time. TELCOM requires a modem.

Tandy 1000 EX. .................. Included with CPU
Tandy 1000/1000 SX. 25-1165 (Avail. 10/15/86) . . . . . 199.95
Lotus 1-2-3

An easy way to go from spreadsheet to graphics to information
management—instantly! Change your spreadsheet data; then
graph it in seconds. Search un(? sort data in your spreadsheet.
“Macro™ keys let you substitute a single keystroke for a long
sequence. One keystroke brings you on-screen help. Features
256 columns and 2048 rows in spreadsheet and 2000 records in
database. Requires 256K.

Tandy 1000/1200/3000. 25-1145 .. .. ............. 495.00
Tandy 2000. 26-5300 . ........................ 495.00
Framework 11

This program doesn’t just process numbers—it processes ideas.
Each operation is placed in a “frame” that separates it from the
rest of the program. Each frame is in an outline form, which you
can rearrange or modify at any time. Just jot down notes or ideas
in one frame, then create sub-frames for databases, spread-
sheets, graphics and reports which relate to these ideas.
Framework also utilizes a “desktop” format to view several
operations at once on the screen. A special “zoom” function lets
you instantly expand any frame to fill the entire screen. Re-
quires 384K.

Tandy 1200/3000. 25-3192 .. ................... 695.00

dBASE 11, dBASE III and Framework II/TM Ashton-Tate. DeskMate/Registered TM Tandy Corporation. Lotus 1-2-3/TM Lotus Development C Offi
TCl6  Emerging Technology. pfs:/TM Software Publishing Corporation. Personal DeskMate/TM Tar?dy Corp. Cornerstone/TM Infocom. ¢ s S
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Accounting

Quartet

A Tandy exclusive! Quartet includes four integrated accounting
programs to give you the most up-to-date information on your
company’s financial health. Track your business records with
programs for General Ledger, Accounts Receivable, Accounts
Payable and Payroll. Quartet was designed for ease of use, fast
data entry and on-line updating of ledger accounts. Features a
convenient search function and automatic look-up of records.
Quartet provides easy access to invoices, bills, paychecks, ex-
pense checks and ledger transactions and can create user-
defined reports for customers, vendors, employees and items.
Entries are made only once. Any related data is automatically
updated to the General Ledger. Since all Quartet functions are
integrated, there is no constant disk swapping as on many
systems. Best of all, easy-to-read formatted screens look much
like the invoices, check registers and payroll registers you're
already using. Quartet can be used to print user-formatted
financial statements with or without comparisons to previous
years. Also prints invoices, monthly statements, payroll checks
and expense checks. Includes well-defined audit trail. Uniform-
ity of functions throughout the program makes Quartet espe-
cially easy to learn. Comes with sample data. Requires 256K
and two disk drives or hard disk.

Tandy 1000/1200/2000/3000. 25-1146 . ........... 399.95
Tandy 3000 XENIX Multiuser Software

Powerful, fully integrated multiuser software. See page 25 for
full descriptions.

General Ledger. 25-4301 ..................... 599.00
Payroll. 25-4303 (Avail. 12/30/86) ............... 699.00
Accounts Receivable. 25-4304 . ................599.00
Accounts Payable. 25-4305 ...................599.00
Order Entry. 25-4307 . ... 599.00
Sales Analysis. 25-4308 ......................399.00

Personal Accounting Software

Finance Manager

Helps you gain a better understanding and control over your
personal and business financial needs. Create net worth state-
ment and budgets, determine net profit, print checks, account
for taxes, monitor your income and expenses and analyze invest-
ment opportunities. Automatic check printing and checkbook
reconciliation are both included. A search capability can be
used to recall any recorded transaction. All income and expense
activities can be entered into a budget that is automatically
updated and represented graphically. All taxable transactions
can be recorded and retrieved later for tax preparation. In-
cludes a program that will turn your personal computer into a
sophisticated financial calculator. Calculates net present value,
future values and loan amortization schedules.

Tandy 1000/1200/3000. 25-1148 . ................ 99.95

Managing Your Money

Andrew Tobias’ Managing Your Money is seven programs in one
integrated, personal financial management package. Managing
Your Money serves as a reminder pad and a complete budget
and checkbook program. It helps with tax estimation and can
even print out your schedule D. The program evaluates your
family’s present life insurance needs and suggests how you can
improve your coverage. It is a financial calculator which can
perform rental property analysis and financial planning. The
sophisticated portfolio manager handles as many real or hypo-
thetical stocks, bonds and options as you like, and can also
manage collections such as wines, coins or paintings. And it’s
easy to use. Wherever you are in the program, just press the
ESCape key for a HELP message. The HELP messages tell you
how to work with the program and, where appropriate, also
provide financial guidance.

Tandy 1000/1200/3000. 25-1159 . . . ... ..ooo.... 199.95

Word Processing
SCRIPSIT®

Includes features of a dedicated word processor. Control-key
functions can be displayed on the screen for quick and easy
reference. And the built-in spelling corrector and verifier from
Houghton-Miffin not only finds misspellings, but corrects them
automatically. Allows merging with dBASE files. And of course
you get the features you've come to expect -with the name
SCRIPSIT: global search function, easy editing features, on-
screen format reference and more. Extremely easy to learn and
use. Requires 256K and two disk drives. =~

Tandy 1200/3000. 25-3171 ..................... 299.95
Tandy 1000/2000. 25-1155 ... .................. 299.95
Tandy 3000 XENIX. Requires 640K.

25-4213 (Avail. 9/30/86) . .......cciviiiiiinnnis 499.00

Microsoft Word 3.0

Add our optional Digi-Mouse and move text and select com-
mands without even using the keyboard! Word displays up to
eight windows at once, so you can move text from one docu-
ment to the other with ease. Text is displayed in boldface, italics,
underlines, super and subscripts, small caps—all without any
confusing symbols. More information on the various commands
are displayed by pressing a single “help” key. Use with our color
monitor and enjoy color-coded text. Requires 256K.

Tandy 1000/1200/3000. 25-1162 .. ............... 450.00

Microsoft Word
Tandy 2000. Ver. 1.0. Requires graphics. 26-5314 ... 375.00
HomeWord Plus

No complicated commands to memorize, no hefty manuals to
flip through! HomeWord is so easy to use, adults or children can
start word processing almost immediately! Instructions on cas-
sette tape and an easy-to-follow instruction manual take you
through basic word processing functions. And the program’s
identifiable icons make it a snap to print, edit, delete or move
copy. Using the built-in spelling dictionary, HomeWord Plus
automatically searches for misspelled or unknown words. Cor-
rect a misspelled word once and HomeWord Plus corrects it
throughout the remainder of your text. HomeWord Plus in-
cludes 45,000 words, and you can add up to 5000 more.

Tandy 1000. 25-1161 ... ...oooeeeenanann.. 69.95
Graphics

Micro Illustrator

Draw beautiful pictures and designs on your computer. No
programming experience needed—all commands are on the
icon-driven menu.d]ust point to choose shapes, colors, patterns,
special effects and brushes. Save your pictures on disk and
create your own picture show.

Tandy 1000. 25-1120 . ..... ...t 29.95
VersaCAD Entry-Level

A general-purpose design and drafting program that contains
much of the power found in software five times the cost. Menu-
driven operation and plain-English prompts guide you through
the program as you work. Productivity features include 10
built-in primitive objects; ability to quickly group objects for
collective manipulation; interactive editing (the object bein
worked on blinks on the screen and visually changes); totzﬁ
flexibility of object attributes (color, linestyle, etc.) on any draw-
ing level (attributes may be changed at any time with a function
key); unlimited zoom; auto-dimensioning; inquiry about object
locations, area, perimeter totals, etc.; drawing aids, such as
center marker and template lines; snap at any time to an object;
grid intersection or user-defined spacing increments; output to
pen plotter or graphics printer with user-defined plot specifica-
tions; and automatic drawing recovery from error or power
failure. Includes written tutorial and introductory audio tape.
Requires 256K, two disk drives, graphics monitor and Tandy
GT-2000 digitizer.

Tandy 1000/1200/2000. 26-5282 .. ... ............ 399.95

Finance Manager/TM Interactive Software. HomeWord Plus/TM Sierra On-Line. Managing Your Money/TM Meca. Micro lllustrator/TM Island Graphics.
Microsoft Word/TM Microsoft Corp. Quartet and SCRIPSIT/TM Tandy Corporation. VersaCAD /TM T & W Systems. TCI7



TANDY 1000/1200/2000 SOFTWARE

MS-DOS Languages and Communication

Macro Assembler
Assembles symbolic instructions into machine code. Supports

an expanded set of conditional directives. 26-5252 ... 99.95
Lattice “C”

Lattice C compiler is a fast, two-phase compiler.

DBDVDL o ca i vor acwm mii e e s E B R 86 B EWE 499.00
FORTRAN Compiler .
From Microsoft. A subset of FORTRAN-77 for scientific and
engineering applications. 26-5255 ............... 349.95
PASCAL Compiler

From Microsoft. Compatible with the ISO proposed standard.
Generates machine code. 26-5256 ...............299.95
COBOL Compiler

Includes an editor, interactive debugger, CRT control and a
single-pass compiler. 26-5257 .. ................. 595.00

OmniTerm 2

Communicate with a mainframe or Tandy XENIX host as a
VT100 terminal, access information services, communicate
with other micros or auto-answer and file transfer in the unat-
tended mode. 25-1160 . .......... ... ... ... 129.95

Softerm 2000

A communications and terminal-emulation program to access
bulletin boards, information services and mainframes. Emu-
lates over 20 character and block-mode terminals. Requires
956K, 26-B261 s suvmn s iz as ima o dmame o mnim 149.00

T-1000 Protocol Converter

Lets your computer or terminal access IBM host computers -

using BSC, SNA/SDLC or Channel Attachment Operations.
Emulates an IBM 3278-2 via direct type A coax connection.
Requires terminal emulation software, such as Softerm 2000
(26-5261). UL listed. 26-1169 .................. 995.00

Tandy 2000 Communications

BIS 3780

Allows a Tandy 2000 to communicate with an IBM bisynchro-

nous protocol host with any IBM /360, §/370, 30XX and 43XX

host or non-IBM hosts using standard IBM SNA/SDLC or IBM

bisynchronous protocol. Your computer functions as a remote

terminal on a Remote Job Entry (RJE) terminal. MS-Assembler
26-5252) may be required if mode reconfiguration is needed.
B=5288 it e e e e s s e 695.00

BIS 3270

Allows a Tandy 2000 to communicate with a mainframe over
point-to-point or multi-point telephone lines (via a synchronous
modem or modem eliminator) with any IBM S/360, S/370,
30XX and 43XX host or non-IBM hosts using standard IBM
SNA/SDLC or IBM bisynchronous protocol. Emulate an IBM
3271/3274/3275/3276 display station and a 3284/3286 printer.
26-5259 e 695.00

CLEO-3270 Cluster Controller

Emulate a remote IBM 3276-2 cluster controller with an IBM
3287 printer attached (via a synchronous modem or modem
eliminator). Your cluster can consist of up to four other comput-
ers emulating IBM 3278 display stations. Requires 256K system
and serial Expansion Board (26-5164). 26-5262 . . . .. 980.00

Tandy 2000 Serial Expansion Board

Connect your Tandy 2000 to a mainframe computer, or hook
terminals or additional serial devices to the Tandy 2000. In-
cludes four serial channels with connectors.

26-5164 ... e 325.00

Tandy 2000 Programmer’s Reference Manual

Contains information for assembly language programmers, in-
cluding entry conditions for MS-DOS. 26-5403 . ... .. 19.95

Tandy 2000 Hardware Reference Manual

Introduces schematics and theory of operation for trouble-
shooting, designing interfaces and more. 26-5404 . ... 24.95

Tandy 1000 Learning Programs

ional
New! Robot Odyssey Educatio
A science adventure for sharp teens and adults. Robotropolis is
an underground city populated by robots that you must escape
from. To unlock the secret exit you must design friendly robots,
navigate invisible mazes, solve puzzles and sneak past sentries.
25-1135 o 34.95

New! Rocky’s Boots

Hailed as a software classic by the New York Times, the award
winning Rocky’s Boots helps develop skills in logical problem
solving, abstract reasoning, and creative thinking. The concepts
of electronic circuitry, circuit design and logic are explored in a
motivating environment where players invent machines to
solve puzzles and win over 30 different games, including games
they design themselves. By experimenting with simulated real-
world electronic parts and “electricity,” players as young as 9
years old can learn basic computer logic. 25-1139 . . . 34.95

New! Below The Root

Based on Zilph Snyder’s recently published Green-Sky Trilogy,
Below The Root combines the story-building aspects of a text
adventure with hundreds of colorful graphics. It also combines
fast-paced excitement with a unique text menu—a first in the
field of adventure games. 25-1136 . ............... 29.95

Wiz Type

Your children learn to type words, sentences and paragraphs in

agame with the characters from the comic strip “The Wizard of
Id”. Twenty typing levels to choose from. 25-1114 ... 34.95

Typing Tutor 111

The fastest, most effective way to learn how to type on your
computer. Features Letter Invaders™, the arcade game that
sharpens your typing skills. Also runs on the Tandy 1200 HD,
the IBM PC and PC compatible computers.

25-1126 o 49.95

Mastering the SAT

Comprehensive and self-paced, the program places emphasis
on the principles involve(ﬁ in each question and its solution, as
well as test-taking strategies. 25-1127 . ............ 99.95

The FUNdamentals

A self-paced teaching program and manual designed to teach
the new user the basics of operating computers in general, and
the Tandy 1000. )

Tandy 1000. 25-1124 . ......................... 29.95
Tandy 1000 SX. 25-1166 .......................2995
Tandy 1000 EX. 25-1167 .......................2995
Millionaire

A remarkable simulation of the real world of stock market
investing. 26-5384 .. ..., .. ... 49.95

The FUNdamentals/TM Digital Learning System. Mastering the SAT/TM CBS Software. Robot Odyssey and Rocky’s Boots/TM The Learning Co. Typing
Tutor ITI/TM Simon & Schuster. Wiz Type/TM Sierra On-Line. BIS 3270 and BIS 3780/TM Micro Integration. CLEO-3270 Cluster Controller/TM Phone I Inc.
Fortran Compiler, PASCAL Compiler and Macro Assembler/TM Microsoft Corp. Softerm 2000/TM Softronics. T-1000 Protocol Converter/TM Avatar Tech.

TCI8 Millionaire/TM Blue Chip Software. Below the Root/TM Windham Classics.



TANDY 1000 HOME SOFTWARE

Games

New! Star Flight

Explore strange new worlds and new civilizations. Boldly go
where no man has gone before—then figure out how to com-
municate with the aliens you find there. A state-of-the-art role-
playing adventure set in outer space. Develop and play six
characters: Captain, Science Officer, Navigator, Medical Offi-
cer, Communications Officer, and Chief Engineer. Explore over
20 unique star systems, each displayed in stunning graphic
detail. 25-1137 (Avail. LO/B0/86) « s s sis s 516 5 o 49.95
New! Rogue

A college classic, Rogue is so full of unpredictable monsters,
ever-changing magic and hidden dangers that it’s never the
same game twice. 25-1134 ......................2995

New! Black Cauldron

A Walt Disney 3-D animated adventure game. You must find the
Black Cauldron and defeat the forces of the wicked Horned
King by destroying the cauldron’s magical powers.

25-1133 (Avail. 9/30/86) ......... .. ... .. ... 34.95
New! Winnie The Pooh

Walt Disney’s Winnie The Pooh and his friends will capture
your child’s imagination while developing necessary skills and
building knowledge. 25-1132 (Avail. 10/30/86) ... ...34.95
Demon Attack

Waves of winged demons are invading. Armed with laser can-
nons and missles, you must defend your home from the inter-
planetary warriors. 25-1110 .....................29.95

One-on-One

Basketball superstars Larry Bird and Julius “Dr. J.” Erving
helped design this exciting simulation game. Try 360-degree
slam dunks, turn-around jump shots, rebounding for tip-ins and
more. For one or two players. 25-1111 ............34.95

Pinball Construction Set
Comes with five built-in pinball machines, or choose from 32
game parts to build your own. 25-1112 ............34.95

Lode Runner

To find the stolen treasure, vou, the Galactic Commando, must
run, jump, drill special passages and outsmart the Bungeling
guards if you're to succeed. More than 150 game screens!
291113 cmcnssmimssmsmsimims smah s n g ewiws 2995

BC’s Quest for Tires

An exciting action game featuring characters from the comic
strip “BC”. Follow Thor as he zips around aboard his prehis-
toric unicycle trying to rescue the Cute Chick from the hungry
dinosaur. 25-1115 .. .. ..o 34.95

King’s Quest

Enter an adventurous world of three-dimensional graphics,
sound and animated characters. Guide brave Sir Graham on his
quest and return the king’s treasures! Différent mysteries and
obstacles await you each time. 25-1117 ............39.95

Cutthroats

By Infocom, the makers of Zork 1. You're the chief diver at a
backwater island, working for some shady characters. Can you
recover the treasure? Also runs on the Tandy 2000, Tandy 1200
HD, the IBM PC and PC compatibles. 25-1121 .....39.95

Touchdown Football

This is grid-iron action at its toughest and most exciting. Chal-
lenge the computer opponent with your own run, pass, punt
and kick strategies. Program your offense and defense as you
like. 25-1128 . . oimirin cmeirmmcmme e oewan 20,95
Flight Simulator

A real-time flight simulation program. The simulation considers
35 important aircraft characteristics and includes an out-the-
window three-dimensional dynamic flight display and extensive
flight controls.

o i R O 49.95

New! F-15 Strike Eagle

A challenging and exciting air combat from the modern elec-
tronic cockpit! You'll fly combat missions, engage enemy air-
craft, and destroy enemy ground targets in the skies of
Southeast Asia, Europe, and the Middle East.

25-1125 e e 34.95
New! Ghostbusters

Based on the hit movie. Program features the bouncy theme
song from the hit movie, voice synthesis and the ever-present
danger of The Marshmallow Man. 25-1138 ......... 34.95
Infocom Sampler

The Sampler is the perfect way to introduce yourself to the
addictive pleasures of Infocom. It contains portions of four
different types of stories: Zork I, The Witness, Planetfall and
Infidel. 25-1129 ... ... ... . ... ... ... ........ 7.95

King’s Quest II—Romancing the Throne

Enter a strange and wonderful adventure world as you guide
l\'in{_f, Graham on his quest to free his queen-to-be from a jealous
enchantress. Different mysteries and obstacles await you each
time you play. Also runs on the Tandy 1200 HD, the IBM PC and
PC compatibles. 25-1128 .................... ...39.95
Pipes

Arlo the Plumber needs your help to bring water to the people
of Gilroy. Help him choose pipe from the factory, connect them
to the houses and tie your new system to the water supply. Be
frugal and plan your systems well, or you’ll both end up all wet.

Levels of difficulty increase with the number of houses in
Gilroy: 25-1108 s ymvmnsmsmminmsaninsnsdosesns 2095

Learning with Leeper

Leeper will lead your children through four award-winning
preschool games and help prepare them for reading, writing
and math. Features shape matching, counting, eye-hand coor-
dination and creativity skills. 25-1118 .............34.95

Spinnaker Software

Facemaker

Helps children become comfortable with computer fundamen-
tals by playing fun, simple games. Build an animated face by
choosing eyes, noses, ears and more. Helps improve concentra-
tion: 2B-1100 : xwsws swemssmsms emamnessmssmsman 29.95

Kids on Keys

Children learn with the computer keyboard as they identify
numbers, letters and words. A “picture editor” lets kids change
or create new pictures. 25-1101 ....... ... ... ... 29.95

Kindercomp

A series of games for pre-schoolers. Kids create colorful draw-
ings, identify number sequences, create repeating word pat-
terns, match letters and numbers and more.

25-1102 .o e 29.95

Fraction Fever

Helps children develop an understanding of fractions. Kids hop
an animated “pogo stick” to match the correct picture with the
fraction shown on the screen. 25-1103 ............ 29.95

Alphabet Zoo

Children learn to associate letters of the alphabet with the
sounds they represent in two exciting maze games. Colorful
pictures and music accompany the program.

DOLY0G. s ssoms m s s m o mos 5s s 5% W e g 34.95
Kidwriter

Your children create their very own storybook with colorful
scenes, text and music. The picture-stories can be saved on disk
and loaded again at a later time. 25-1105 .......... 29.95

Trains

An economic simulation program. You’re in charge of a railroad
empire. It’s up to you whether your business succeeds or fails.
Make deliveries, stay on schedule and clear enough money to
keep rolling. 25-1107 . ... ... ... 29.95

Alphabet Zoo, Facemaker, Fraction Fever, Kids on Keys, Kindercomp, Kidwriter and Trains/TM Spinnaker. B.C.'s Quest for Tires, King’s Quest I and II and
Learning With Leeper/TM Sierra On-Line. Cutthroats and Infocom Sampler/TM Infocom. Demon Attack and Touchdown Football/TM Imagic. Flight
Simulator/TM Microsoft Corp. Lode Runner/TM Broderbund. Star Flight, One-on-One and Pinball Construction Set/TM Electronic Arts. Pipes/TM Activision.
Rogue/TM Epyx. Ghostbusters/TM Columbia Pictures. F-15 Strike Eagle/TM Microprose. TCI19



POPULAR TANDY 2000 SOFTWARE

Word Processing
MultiMate
Actually duplicates the features of dedicated word processors.
It’s packed with over 100 features and functions, most of which
can be accessed with just one or two keystrokes. You can edit
one document while printing others and create form letters and
mailing lists. You can even create documents from the ASCII
files of another program. Includes a spelling verifier/corrector
from Houghton-Mifflin containing over 77,000 words. Performs
addition and subtraction on numerical data contained within
your text. Includes a superb manual with training lessons to get
you started in a hurry.
Tandy 2000. 26-5330 ............cooviiiniis 249.95
pfs:write
Easily create reports, letters and memos with advanced editing
features and page headings and footers, centered text, right or
left justification and more. The monitor displays boldface and
underlined text. Best of all, pfs:write can use information stored
in pfs:file to personalize form letters and even address the
envelopes. Documents can be illustrated with charts created by
pfs:graph or tables from pfs:report.
Tandy 2000. 26-5309 ... ...... .. i 140.00

Database Management
pfs:file

A very simple way to create and organize your own business or
personal filing system. You decide how your records are to
appear by simply organizing information in “forms” that you
design right on the display screen. Store, retrieve and review
information in a fraction of the time it would take with a
conventional filing system.

Tandy 2000. 26-5305 ... ... i 140.00

pfs:report

A powerful analysis tool that creates presentation-quality tabu-
lar reports from sales, inventory and other data stored in pfs:file.
Sort from any data category and calculate averages, totals,
subtotals and more. Prints in alphabetical or numerical order
with automatic centering and justification.

Tandy 2000. 26-5306 .. ... 125.00

dBASE 111

An improved version of dBASE II makes dBASE III one of the
most powerful and versatile data base management programs
ever! “Assist” feature gives you a menu-driven “shell” that
helps you learn the command functions—it practically teaches
you the system as you go along. You can quickly create a full
business information system that will grow as you grow. Files
are easy to create, sort, retrieve and edit. And you can even
perform complex mathematical calculations within a file. Maxi-
mum 4000 characters per field permits large text files. Other
improvements over dBASE II include: maximum record capac-
ity has been increased from 65,000 to 1 billion, 128 fields are
allowed in a record as opposed to 32, up to 10 databases can be
open at one time, numerical precision has been increased to
15.9 digits, (conforming to IEEE floating point standards), 256
memory variables are now allowed—an increase from 64, data-
bases can contain as many as 2 billion bytes, and up to 16 files
can be open at once (including index files).

Tandy 2000. 26-5353 ... ....... ... ... 695.00
Integrated Software

Framework

This program doesn’t just process numbers—it processes ideas.
Combines word processing, spreadsheet analysis, data manage-
ment, graphics and telecommunications. Each operation is
placed in a “frame” that separates it from the rest of the
program. Each frame is automatically placed in an outline form,
which you can modify or rearrange at any time. In other words,
you can jot down notes or ideas in one frame, then create sub-
frames which contain databases, spreadsheets, graphics and

reports which relate to these basic ideas. Framework also uti-
lizes a “desktop” format that lets you view several operations at
once on the screen. A special “zoom” function lets you instantly
expand any frame to fill the entire screen. A built-in language
lets you perform specialized operations automatically. Includes
the five most needed applications in business. Requires 384K.
Tandy 2000, 26-5320 ... . ... ... 695.00
Symphony

Combines word processing, spreadsheet, communications,
data base management, graphics and more. Symphony lets you
call up information from your files, a subscription data base
service, other personal computers or a mainframe, directly onto
your worksheet. Then use the data to perform “what if . ..?”
calculations. You may then draw a graph of the results. On-
screen “Help” and tutorial guide. Requires 512K and graphics.
Tandy 2000. 26-5304 .. ... ... 695.00

SuperCalc 3

Combines an advanced electronic spreadsheet with high-
resolution integrated graphics and data management. Create
line, bar and stacked bar graphs, pie and exploded pie charts,
and even XY Hi-Lo and area graphs using single-keystroke
commands. Spreadsheet gives you 63 columns and 254 rows,
along with calendar and date calculation, and multiple storing
options. Command sequences called “macros” simplify often-
used operations. SuperCalc 3’s powerful data base management
module is based on the spreadsheet model. Requires graphics.
Tandy 2000. 26-5302 .. ................. e 395.00

Advanced Graphics

Lumena

An amazingly versatile tool for artists, designers and illustrators
to produce complex images with ease. Free-hand drawing with
our GT-2000 Graphics Tablet is as easy as using a pencil on
paper. Just touch the correct portion of the digitizer to select
colors, shapes, letters, fonts, or to draw free-hand. Your images
can be duplicated, moved, changed in size, rotated and more at
the touch of the pen. And what colors! Lumena combines the
two intensities of Tandy 2000’s eight basic colors into 28 addi-
tional “dithers’; or blends. Lumena also provides cycling and
animation functions for really impressive graphics. Requires
256K (384K for cycling and animation) an(i!‘ GT-2000 or Digi-
Mouse.

Tandy 2000, 26-5281 . i s iwimnsmsmmamans suwsms s 299.95

DR Draw

This interactive picture editor produces presentation-quality
charts and diagrams. To build a picture, select geometric or text
elements from the available options, using the optional DIGI-
Mouse to place elements in the desired location.

Tandy 2000. 25-5279 . ...t 295.00

Graphwriter

Create sophisticated presentation-quality graphics that look
the way you want them to. Graphwriter combination set in-
cludes 23 different chart types. Multiple line headings, foot-
notes and comments are easy to insert. By using a
“fill-in-the-blank™ input form, charts can even be prepared by
the support staff. Plot options include vertical, horizontal, half
page and custom sized.

Tandy 2000. 26-5276 ... ... 595.00

DR Graph

Displays line, bar, step, stick, scatter, pie and text-only charts on
the screen. Print your graphs on paper or transparencies using a
wide variety of printers. Simple screen instructions guide you
through every stage of graph design, providing outstanding
graphics without extensive training. You choose labels, titles,
legends, colors, type styles and borczf’ers to add the final touch to
your work. Add, move and modify the size of your text at will
with the aid of the optional Digi-Mouse.

Tandy 2000. 26-5278 . ... ... ... . ... ... 195.00

MultiMate/TM MultiMate International. pfs:/TM Software Publishing Corp. dBASE III and Framework/TM Ashton-Tate. Symphony/TM Lotus Development
TC20 gorp. SUﬁerCalcszM Computer Associates. Lumena/TM Time Arts, Inc. Graphwriter/TM Graphics Communications, Inc. DR Draw and DR Graph/TM Digital
esearch.
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MODEL 12/16/6000 LANGUAGES

Model 12 Languages
FORTRAN

Complete error documentation in compiler, and hex and octal
addresses for compiler listing. Includes Editor, Compiler, Link-
ing Loader, Subroutine Library, and a Source and Listing File
Print Utility. ANSI-66 standard. 26-4701 .......... 299.00

Editor/ Assembler

Quickly write, edit, test, assemble and execute programs in
Assembly Language. Use with either 8080 or Z-80 mnemonics.
Constants can be specified in octal, hexadecimal or binary. Line
and character-oriented text editior. 26-4702 ....... 199.00

Series 1 Editor/Assembler

Program in machine language for faster execution and more
efficient memory use. Editor features line numbering and re-
numbering, single-letter commands and global search. Source
text may be saved in disk files. Source files may be loaded
together in memory. 26-4713 . ......... ... ... ..., 49.95

Assembly Language Development

Five-module package includes Editor, Assembler, Linker, De-
bugger and File Transfer. 26-4712 ...............249.00

COBOL Development System

A high-level implementation of ANSI-74 COBOL. Features
multi-keyed ISAM for quick access of data, interactive DEBUG,
address stop, single and variable step display, extended
ACCEPT/DISPLAY commands, full level-2 1/O commands,

Editor and single-pass Compiler. 26-4703 ......... 299.00
COBOL RunTime Diskette"

26-4T04 ssws cosms swims Emsms RS EHIBIE ST GIws 40.00
COBOL Generator

Define a complete software package and generate a COBOL
source program automatically. Requires two disk drives and
COBOL Development System (26-4703). 26-4707 .. 995.00

Compiler BASIC

Features single-key ISAM to help organize ‘and retrieve data,
cross reference and interactive DEBUG to speed program de-
velopment, easy calls to assembly language or other object
programs, 14-digit floating point decimal format, full error
control, complete CRT control, and single-pass compiler.

(Note: For program development and not for conversion of

existing software.) 26-4705 ... ...... .. ... .. ... 199.00
Compiler BASIC RunTime Diskette’

822 6 71 R R S N 30.00
BASCOM BASIC Compiler

Designed to complement the Model 12 Microsoft BASIC
Interpreter. Allows you to create programs that execute faster
and require less memory than the same interpreted programs,
in addition to providing source code security. BASRUN allows
you to develop a system of related programs that can all be run
using the same runtime environment. 26-4725 .. ... 199.00

Tandy 6000 XENIX Languages
XENIX 3.0 Development System

Includes the powerful C language and many standard UNIX
utilities for developing multiuser software. With assembler, text
editor, a spelling dictionary, electronic mail, sort utility and
compiler generators. Requires a minimum of 256K (512K rec-
ommended) and hard disk drive. 26-6402 ......... 750.00

XENIX COBOL Development System

A high-level implementation of the ANSI-74 COBOL standard
for minicomputers. Includes an editor, interactive debugger, a
single-pass compiler, and more. 26-6455 .......... 699.00

XVIEW

A versatile, full-screen text editor for creating and editing pro-
gram source text (operating under XENIX).

26-6404 .. ... 149.00

FORTRAN 77

Write and execute main-frame-level Fortran applications. Fea-
tures Hollerith and hexadecimal constants, symbols of up to 31
characters and an “include” statement. Requires XENIX De-
velopment System (26-6401 or 26-6402).

DEBATL. e winiemsmw e mn A G R AR IR 699.00

PASCAL-2

A transportable multi-pass compiler that adheres to the Pascal
ISO standard while performing optimizations to generate com-
pact, fast code. Requires XENIX Dev. System
(26-6401 or 26-6402). 26-6452 . ................ 699.00

XENIX BASIC Interpreter

Chain other MBASIC programs and pass common variables.
Supports 40 significant characters for variable names, logical
record lengths of up to 32K, and record locking for multiuser
support. 26-6457 iicuiiminimsiminy saews snsnse 29900

XENIX V7 to 3.0 Upgrade

Upgrade a Model 16 running XENIX 1.3X to XENIX 3.0 with-
out upgrading hardware to a Tandy 6000. With PAL chip (re-

quires installation, not included). 700-3031 ........ 199.00
XENIX 3.0 to 3.1 Upgrade
TOO3085. o s wiemuwwomsme simpemsmam s msiow o s s 99.95

XENIX BASIC Compiler

Based on Philon Fast/Basic-M language. Closely compatible
with Microsoft’s MBASIC. Features separate compilation facil-
ity and extremely fast execution of compiled code.

26-6458 .. 349.00

Mainframe Protocol Packages

Allows your Model 12 to communicate over point-to-point or
multi-point telephone lines (via a synchronous modem or mo-
dem eliminator).

BIS-3270

Communicate via standard IBM bisynchronous protocol and
emulate an IBM 3271/3274/3275/3276 display station and
3284/3286 printer. BIS-3270 appears to the system as a control
unit with one keyboard display and one separately addressable
printer. All functions of the IBM 3270 display station are sup-
ported. Requires modification of the “A” serial port (extra
charge). 26-4730 . ........... .. L 1495.00

BIS-3780

Communicate via standard IBM bisynchronous protocol with
any IBM S/360, S/370, 30XX and 43XX host or non-IBM host
that provides support for IBM 2780/3780/2770/3741 devices.
Your Model 12 can function as a remote terminal or a Remote
Job Entry (RJE) terminal. Editor/Assembler (26-4702) may be
required for mode configuration. Requires modification of ““A”
serial port (extra charge).

b I A, 995.00

Micro-SNA/3270

Communicate via standard SNA/SDLC protocol with any IBM
S1360, S/370, 30XX and 43XX IBM host or non-IBM hosts that
provide support for IBM 3270 devices. Your Model 12 can
emulate an IBM 3274/3276 display station. Requires modifica-
tion of the “A” serial port (extra charge).

26-4717 o 699.00
*NOTE: Run-Time Diskettes are available separately for those who intend to

sell software developed on our compilers. You don't need to purchase a
separate Run-Time Diskette for your own use.

Model 12 Software Will Run on a Model 11 and on a Model 16 or Tandy 6000 in the Model 12 (Single-User) Mode. Bascom BASIC Compiler, FORTRAN, Editor/
Assembler, Series I Editor/Assembler, XENIX and XENIX BASIC Interpreter and Compiler/TM Microsoft Corp. BIS 3270, BIS 3780 and Micro-SNA/3270/TM
TC24 Micro Integration. XENIX COBOL Development System, Compiler BASIC and FORTRAN 77/TM Ryan-McFarland. COBOL Generator/TM Phoenix Systems.

XENIX PASCAL-2/TM Oregon Software.



SINGLE/MULTIUSER ACCOUNTING

Multiuser Software
Increase office productivity with our multiuser Tandy 6000/
Tandy 3000 programs. They allow several people to perform
different tasks simultaneously. The Model 12 software offers the
same features, but is single user software.

General Ledger

Interacts with Payroll, Accounts Pavable and Accounts Receiv-
able. Reports include Income Statement, Balance Sheet and GL
Worksheet.

Model 12. 26-4601 ...........................399.00
Tandy 6000/Model 16. 26-6201 .................599.00
Tandy 3000. 25-4301 .........................599.00

Accounts Receivable
Open item and/or balance forward system to interface with
General Ledger, Order Entry/ICS and Sales Analysis.

Model 12. 26-4604 . ... .......................399.00
Tandy 6000/Model 16. 26-6204 .................599.00
Tandy 3000. 25-4304 .........................599.00

Accounts Payable
An accrual system that will interface with General Ledger.

Model 12.26-4605 .. .............cvvunr.....399.00
Tandy 6000/Model 16. 26-6205 .................599.00
Tandy 3000. 25-4305 .........................599.00
Payroll

Calculates and prints checks and provides distribution to Gen-
eral Ledger accounts.

Model 12. 26-4603 . ....... ... ..., 499.00
Tandy 6000/Model 16. 26-6203 . ................ 699.00
Tandy 3000. 25-4303 (Avail. 9/30/86) .. ........... 699.00

Order Entry/Inventory Control System

Allows both single-pass invoicing and two-pass open order en-
try with separate billing. Requires and interacts with Accounts
Receivable.

Model 12. Requires three disk drives or hard disk.

26-4607 ... 2 399.00
Tandy 6000/Model 16. 26-6207 .................599.00
Tandy 3000. 25-4307 ..............cc.vuen.....599.00

Sales Analysis

Data is obtained from customer file of Accounts Receivable or
item file of Order Entry/Inventory Control System. Shows sales
activity b)‘ customer, \'()lume, sulesmzlk('r, item and more.
Model 12. Requires three disk drives or hard disk.

264608 .. cvsmrninannian s mesms waies s 289,00
Tandy 6000/Model 16. 26-6208 .................399.00
Tandy 3000. 25-4308 . ........................399.00
Query 16

Retrieve desired information from COBOL data files. Use
Query with General Ledger (26-6201), Payroll (26-6203), Ac-
counts Receivable (26-6204), Accounts Payable (26-6205), Or-
der Entry/ICS (26-6207) and Sales Analysis (26-6208). Also
interfaces with Multiplan (26-6480) and SCRIPSIT (26-6431)
Requires hard disk.

Tandy 6000/Model 16. 26-6212 ................. 249.00

Single-User Software

These deluxe programs can form the heart of a superb dedi-
cated accounting system—ideal for the small business which
has one person that handles all the bookkeeping. The interac-
tive capability of these packages allows easy, automatic update
of each aspect of your firm’s operation.

Accounts Payable

Prints cash requirements, aging reports and checks. Up to 500
vendors and 3000 invoices. Multi-drive update to General
Ledger (26-4501). 26-4505 ... ................... 299.00

Accounts Receivable

Generates monthly statements and prints invoices. Multi-drive
update of General Ledger. 26-4504 ......... ... ... 299.00

Payroll

Earning, deduction and workers’ compensation categories for
200 employees. Multi-drive update to General Ledger
(26-4501). 26-4503 .. .........................399.00
Order Entry with Inventory Control

Maintains 650 accounts and 2000 inventory items. Interfaces
with Accounts Receivable (26-4504). Requires four disks.
P2 Y D D 199.00
Manufacturing Inventory System

Holds 2100 inventory items, 600 bills with 99 components
each, and 200 manufacturing orders. Models 12 and 16 require
two drives.

Model 12.26-4509 .. ...... ... ... ... ....... 750.00
Tandy 6000/Model 16. 26-6309 . ................ 850.00

Job Costing

Aids small construction companies in the preparation of job
estimates. Track the progress and cost of each job.

Model 12. 26-4513 ... 149.00
Tandy 6000/Model 16. 26-6209 ................. 199.00

Inventory Management System

Handles 3000 inventory line items, 200 vendors, quantities to
999,999 and prices to $9999.99. For single-sided floppy opera-
tion only: 26-4502 i s siws sms ani s s s ineomne 199.00
Inventory Control System

Assists in cycle counting, ordering from vendors, handling par-
tial receipts and designing reports.

Model 12. Requires two disk drives. Model 12 handles approxi-
mately 6000 inventory items per diskette. 26-4602 . . 299.00
Model 12 Hard Disk or Thin-Line Floppy. Up to 30,000

items.26-4802 ... ... .. 399.00
Tandy 6000/Model 16 Hard Disk. Supports three users. Han-
dles 30,000 items. 26-6302 . ...................399.00

Model 12 Software for Law Offices

The Precedent™ Legal Accounting System

An office management program designed specifically for attor-
neys. It allows total integration of Time and Billing, General
Ledger, and Cash Disbursements.

96-4620 s msmaisws pwsme s o s @y a s 8P Fs G E 795.00

Docket Control

Avoid missed deadlines and appointments. May be used alone
or with The Precedent (above).

26-4622 . e 24900

Time Accounting

A “must” for any business that requires a detailed time analysis.
Prepare billing worksheets and print statements. Model IT re-
quires four disk drives.

264520 isiuisinsms imies iR R R e 499.00
Litigation Support

A versatile computerized information storage and retrieval sys-
tem designed for the attorney.

26-4545 ... 299.00

Model 12 Software for Medical Offices
Medical Office System

Accommodates a large individual practice or a medical clinic
with up to ten physicians. A powerful forms generator can
produce any type of invoice or insurance form. Requires two
disk drives.

DB4508 . . .cvvnssinisinsaninssnsiiemimgssan 750.00

Tandy 6000/3000/16 Software is Multiuser and Requires Hard Disk. Model 12 Software is Single-User and Can Be Run on a Floppy or Hard Disk. Normally,
Model 12 Multi-Drive Software Running on a Model II Requires One More Drive than a Model 12. COBOL Query/TM DCM Data Products. The Precedent/TM TC25

Tandy Corp. WESTLAW/TM West Publishing Co.



11/12/16/6000 BUSINESS SOFTWARE

Word Processing
SCRIPSIT Word Processing

Prepare correction-free letters, memos and reports! Plain Eng-
lish prompts and menus put advanced editing capabilities at
your fingertips and are accessed with just two keystrokes. A
Global SeurcL feature will locate a specified word wherever it
occurs in text for selective editing. Other features include
ASCII convert, programmable user keys, background printing
and embedded print codes. Includes manual and self-paced
training course on audio cassettes.

Model 12 Thin-Line Floppy, Hard Disk. 26-4835 ... 399.00
SCRIPSIT Dictionary

Checks and displays your text on the screen, highlighting mis-
spelled words for correction. Contains over 100,000 words. You
can add up to 2000 more. Requires SCRIPSIT and one addi-
tional disk drive.

Model 12 Thin-Line Floppy, Hard Disk. 26-4834 ... 199.00
Model II. 26-4534 ... ... ... ... i 199.00

SCRIPSIT Utilities

Allows you to move columns of text and numbers, as well as
provide totals, subtotals and averages of numerical columns.
You can also copy often-used text stored in a special ““boiler-
plate” utility. Communications utility lets you transmit and
receive documents (requires modem). 26-4532 ... .. 129.00

SCRIPSIT Plotter Driver

Add clarity to reports and transparencies. Print nine character
sizes in six colors. Draw boxes around your text, straight lines,
underlines, superscripts and subscripts. Requires SCRIPSIT
and Multi-Pen Plotter. 26-4536 .. ................. 49.00

SCRIPSIT 16

Allows several people to prepare correction-free letters,
memos, forms and reports at the same time using a Tandy 6000
multiuser system. Multiuser SCRIPSIT includes several en-
hancements for customizing your text. A powerful “Global
Find, Delete and Replace” routine can search not only for a
character or string of characters, but also for control characters,
such as carriage returns or printer codes. SCRIPSIT supports a
full complement of printing features, including proportional
spacing and mixed font styles within documents. Includes man-
ual and self-paced training course on audio cassettes.
20-6431 s smsms smsmiamsmam s wE® i @ 8w 499.00
SCRIPSIT Speller

A spelling system based upon The American Heritage Diction-
ary published by Houghton Mifflin Company. Contains over
74,000 words. Requires SCRIPSIT 16 word processing soft-
ware. 26-6434 . ... ... i i i 249.00

Database Management
Profile II Electronic Filing

A powerful program that lets you design your own data base and
search through your records to find just the information you
want in seconds. Store up to 99 data fields in a single record, and
print up to five different reports for each file. Search your files
by up to 36 user-defined criteria. Stores up to 3000 records with
a one-disk Model 12, up to 20,000 with additional disk drives.
20D = 50 58 5.5 © 5 5 50 5o 505 s k5 0 5 B 5! o o T B 8 e 179.00

Profile Training

Learn how to put Profile IT to work for you. Includes four audio
cassettes, 96-page manual and diskette. Requires Profile I1.
DOUBIG. - i s 5 2 o 5 o 8o 5 om0 e e B 50 5 om 52 8 own B el o 69.00
Profile Plus

An expanded version of Profile II. Built-in math functions,
“associated” fields, an indexing system and selectable record
lengths. 26-4515 . ... ... ... ... ... 299.00
Profile Plus Upgrade

Gives Profile II users the added features of Profile Plus.
DB-ABLT swsmmemsmes mams mueesmss5s @5 5808 w5 06 120.00
Profile Forms

Prints a detailed, single-page record on each item in your file

instead of a one or two line listing. Requires Profile Plus.
26-4556 :sinsimimsimimimnins s psmamEime smarns 125.00

Profile Archive

Purge inactive records and list them on a line printer and/or
merge them into a history file. Requires Profile Plus.
20-AD5T 49.00

Profile Prosort
Create a high-speed index to pinpoint precise information.
Requires Profile Plus. 26-4558 . ................. 149.00

Profile Lookup i i i
Cross reference information from up to five different data bases.
Requires Profile Plus. 26-4559 .................. 199.00

Menu Generator
Create menus in machine code for BASIC or COBOL pro-
grams, 26-4555 : ss i wsswimannemen swsmsswsws sae09.00

Profile 16

Allows several operators to access, update and use the same file
at the same time. Design your Tandy 6000 Profile system to
match your present manual methods—no need to learn new
procedures. All screen prompts and menus are in plain English.
And you can change or expand your system at any time without
having to re-enter data. 26-6412 .. .............. 499.00

UNIFY 3.2

A fully relational database manager designed to run and develop
sophisticated business applications which handle large
amounts of data. Included features are single-step database
creation, interactive data entry and manipulation, a visual
screen design utility SI’AINT), interactive report generation
(RPT), detailed menu handling, a multi-level security system,
default field value assignments, domain checking during data
entry, transaction logging, multi-key indexing, international
date formats, and error logging. A tutorial and an on-line HELP
facility are also included. Requires 512K and hard disk drive.
26-6416 .. 999.00

Spreadsheet Analysis

VisiCalc Business Forecasting Model

Allows you to generate financial reports based on your VisiCale
spreadsheets. Features preformatted templates for income
statement, balance sheet, cash flow and financial ratios. Three
supporting templates—sales and cost of goods sold, salaries,
and assets and depreciation—are provided. 26-4526 . . 99.00

Multiplan

Consolidate related worksheets so that information is trans-
ferred between them automatically. All prompts are full length
words or phrases. Plain English names can be assigned to any
column, cell or area. If you have any questions, an On-Line
Reference Guide gives vou instant help. Up to eight display
windows can be created on the screen simultaneously. Multi-
plan can directly utilize your current VisiCalc files, too. In-
cludes tutorial manual. 26-4580 .. ...............249.00

Multiplan Multiuser
A truly so}phisticuted, yet incredibly easy-to-use decision sup-
port tool that allows several people to do spreadsheet analysis at

once, 26-6480 . ... 349.00
Integrated
DeskMate

DeskMate, a dual-purpose program, not only provides five pop-
ular applications: Text, Worksheet, Filer, Calendar/Alarm and
Mail, but also provides a user friendly approach to XENIX.
DeskMate has the ability to add existing applications such as
SCRIPSIT 16, Profile 16 and Multiplan to an application win-
dow. These applications can be executed from this window.
DeskMate is one of the easiest ways to become familiar with
different computer applications, as well as XENIX.

DB-BROD v, 4o v wim wsien n s e smew oo e o wn 299.00

TC26 Tandy 6000 Software Requires Hard Disk for Multiuser Operation. Single User Operation May Use Floppy Disk or Hard Disk. DeskMate, SCRIPSIT and
Profile/TM Tandy Corp. VisiCalc/TM VisiCorp. XENIX and Multiplan/TM Microsoft Corp. UNIFY/TM UNIFY Corp.
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MODEL 4/I11 BUSINESS SOFTWARE

Accounting
General Ledger

11174 (D) Makes small business accounting procedures faster and
easier. Maintains accurate records of all bookkeeping transac-
tions and provides a balanced ledger. Use General Ledger alone
or interface with the Accounts Receivable, Accounts Payable
and Payroll programs for a complete, interactive accounting
system. Handles up to 100 accounts and 1150 monthly transac-
tions. Generates easy-to-read financial reports, including Trial
Balance (with or without a worksheet), Income Statement,
Balance Sheet, General Ledger, Account List with all accounts
(or a specified range of accounts) and their current-period and
vear-to-date balances, Posted Transactions Report and Un-
posted Transactions Report for the current period.

26-1540 ..o e 199.95

Accounts Receivable

11/4 (D) A balance forward system which provides rapid and
accurate monitoring of sales and incoming funds. Interfaces
with General Ledger above—all transactions are summarized
and the totals are automatically posted to General Ledger.
Offers seven standard General Ledger accounts, plus 10 user-
definable accounts. Handles up to 2000 transactions per month
with up to 150 customers on file. Reports include Unposted
Transactions, Posted Transactions, Customer List, General
Ledger Account List and Aging Report on selected customer
accounts. Offers optional use of minimum payment amount on
statements, and optional late charge processing (compounding
option also available). 26-1541 .................. 199.95

Accounts Payable

111/4 (D) Automatically posts transactions and payments to Gen-
eral Ledger program. Handles up to 1100 transactions, 75
vendors, five General Ledger expense distributions per invoice
and 14 invoices per check. Includes four General Ledger ac-
counts, plus 10 user-definable accounts. Calculates due dates,
discount dates and discount amounts by vendor payment terms.
Prints Unposted Transactions List, Transaction Posting Report,
Vendor List, Open Items List, Cash Requirements Report, Ven-
dor Mailing Labels, G/L Account List, G/L Distribution Report,
Check Review Report (for verification before check printing),
Checks, Check Register and Payment Posting Report.
Q651582 i smsims nmss amsms Rp s EE E K SHIBEWS 8 199.95

Invoice Writer

/4 (D) Provides a rapid and accurate method of creating
invoices using the up-to-date information contained in the Ac-
counts Receivable system. Automatically computes taxes and
discount rates that are defined by you. Requires Accounts Re-
ceivable (26-1541). Interfaces with ICS (26-1545).

26-1544 .. 49.95

Payroll

11174 (D) Tracks earnings, deductions and taxes for each em-
ployee, as well as employer contributions such as FICA, FUI,
SUI and more. Interfaces with the General Ledger program.,
You can customize your system in accordance with local, state
and federal tax laws. Processes up to 80 employees, each with
up to nine earnings and nine deductions categories. Handles
payroll tasks for up to three states simultaneously. Earning/
Deduction types allow changing amounts for employees, taxed
or exempt, Also define categories for FLSA and EEOC report-
ing, keep historical records by period, quarter and year, and
more. Print payroll checks. 26-1543 .. ........... 199.95

W-2 Writer

111/4 For use with the Payroll system above. Using the
information already collected on the Payroll data diskette, W-2
Writer saves you time by printing W-2 forms customized to fit
your needs. 26-1539 ... ... 49.95

Inventory Control

4 Designed to make inventory control easier and more accurate.
Produces a reorder report showing items below designated

reorder level, plus an on-hand listing of items. Prints ten major
reports, plus nine custom reports designed by you. Prints pur-
chase orders and labels. Allows physical inventory count to be
taken by cycle and lets you automatically reorder stock. Re-
quires 3 floppy drives. Model 4P requires hard disk.

0B-1545 i ivi it e e 199.95

New! Remote Inventory Control

4 (E) Scan bar codes representing inventory item numbers
using a bar code wand and a Model 100 or 200 portable com-
puter. Record physical count, sales, shipping and receiving,
then transfer this data to Inventory Control (above) on the

Model 4. 26-1535 . ... 49.95

COBOL Query

4 Retrieve desired information from COBOL data files.
Enter a query by specifying the file and fields from which you
want to retrieve data and the selection criteria (if an_\?. Use
Query with General Ledger, Payroll, Accounts Receivable, Ac-
counts Payable, Inventory Control, Multiplan and SCRIPSIT.
26-2026 .. 149.95

NOTE: Three disk drives required to interface programs. All programs require a printer capable of printing 132
columns or an 80-column printer capable of printing 132 columns in condensed format

Industry Specific

Apartment Management System

4 An efficient and easy-to-use system designed to provide prop-
erty owners and managers with rapid an(!raccurate monitoring
of apartment complexes. Provides a printout of all transactions.
Maintains a history of repair orders. Stores up to 450 apartment
units on each diskette. Prints mailing labels. Requires Model 4
with three floppy drives or Hard Disk.

Q61088 s swsmsn v pmyes oy E s n 299.95

Real Estate Finance

111 (D) Ideal for the agent, investor, broker, lender or appraiser.
Features Complete Mortgage, Equity, Present Worth and
Building Developmental Analyses, as well as Rate of Return,
Income and Expense Projections and more.

26-1579 e 99.95

Agricultural
AgriData

I (C) Access the latest agricultural maketing, finance, news,
weather, general business and production information from the
Agridata Network (formerly the AgriStar service). All you need
is a Model 4 or Model IIT and a telephone interface. Includes a
user’s manual with quarterly updates, a reference flip chart, a
subscription to Farm Futures Magazine, a newsletter and a toll-
free 24-hour support service from AgriData Resources. Re-
quires modem. 26-2227 ... ... o 399.00

Time-Saving AgDisk VisiCalc Template
AgDisk makes the popular VisiCale “electronic worksheet”
program easy to use for agricultural applications. The template
below automatically loads your headings and formulas.

Feedlot Cattle Management

11 (D) Templates for cattle feeder, higher grade, steer market-
ing, carcass evaluation, cattle net energy, metabolizable protein
and urea fermentation potential, protein supplement and ration
formulation. 26-1613 ......... ... ... ... .. ... ..... 69.95

AgDisk software packages require an 80-column printer.

———Minimum Hardware Requirements

[T =Model 111 4 =Model 4 Only
I/TIT=Model T or 111 I11/4 =Model III or 4

(A) 32K 1-Disk (D) 48K 2-Disk 128K 2-Disk
32K 2-Disk 64K 1-Disk 16K Level II or
(C) 48K 1-Disk (F) 64K 2-Disk Model 111 BASIC

Model III Software Packages on This Page Will Run on a Model 4 in the Model III Mode. Agridata/TM Agridata Resources. AgDisk and Feedlot Cattle

TC28 Management/TM AgDisk.



DISK SOFTWARE FOR MODEL 4/111/1

Productivity

DeskMate for the Model 4/4P

4(F) DeskMate puts your Model 4D to work right from day one.
Each day you'll be greeted by a menu that displays a calendar,
appointment schedule and a list of each file you have stored.
TEXT. Control-key editing features make it easy to compose
and edit text right on the screen. WORKSHEET. This elec-
tronic spreadsheet uses simple “plain English” entries to make
complex calculations instantly. View countless “What if . . . ?”
situations in seconds. You can print all or a portion of your
spreadsheet. FILER. Create a name-and-address file, small
inventory list and more. Simple commands let you create and
find files easily. You can sort files by one or more fields and print
vour files in any order you wish. TELECOM. By adding a
telephone modem, DeskMate lets you communicate with a host
computer, information service or another terminal. Information
you receive can be printed or stored on your diskette. You can
also send files to other computers. TELECOM will even dial
the phone number of anyone listed in the FILER program—at
the touch of a key. CALENDAR. Set up an agenda for a month,
as well as your daily appointment calendar. MAIL. This special
program lets you send and receive messages to and from other
DeskMate users over the phone. (Note: Telecom and Mail re-
quire modem.) 26-1608 .................. ... .. 199.95

Spreadsheet Analysis
Enhanced VisiCalc

4(E) This versatile management and engineering planning tool
takes advantage of Model 4’s 128K memory capacity and
80 x 24 display. You simply define the formulas, enter the fig-
ures and VisiCale performs all calculations automatically.
Change any value or formula, and VisiCalc instantly updates

every related number! You can view countless “what if . .. ?*
situations in seconds. 26-1520 .......... . ..o 99.95
Multiplan

4(E) An incredibly easy-to-use decision-making tool that sup-
ports 128K memory for larger spreadsheets. Multiplan lets you
consolidate related worksheets so that information is trans-
ferred between them automatically. All prompts are full length
words or phrases. Plain English names can be assigned to any
column, cell or area. If you have any questions, an On-Line
Reference Guide knows where you are in Multiplan and offers
information related to your problem. With Multiplan, up to
eight display windows can be created on the screen simultane-
ously. Multiplan can also directly utilize your current VisiCalc
files. Includes tutorial manual. 26-1530 .. ......... 199.00

Target PlannerCalc

4 (E) Create your own financial models by entering and pro-
cessing data by column, row or individual location. Features a
variety of mathematical operations, including conditional com-
mands. Prompts are in plain English and a handy “Help™ screen
is available at the touch of a key. 26-1512 .......... 99.95

Word Processing
Disk SCRIPSIT®

4(BE) l’repure correction-free memos, letters, reports and man-
uscripts on the screen in an 80-character by 24-line format.
Editing features let you delete, insert and move blocks of text
easily. Then print as many correction-free copies as you need
with an optional printer. Includes a “global search™ function,
reformatting, hyphenation, centering, automatic headers and
footers, justification, margin and tab settings, automatic page

numbering and more. 26-1596 . .. ... 99.95
SCRIPSIT

/111 9B-1563 . cvevevae e s s 99.95
SuperSCRIPSIT®

4(E) All the features of Model 4 SCRIPSIT and more. Includes
true proportional-spaced printing, multiple line spacing (in-
cluding half-space), and “save and recall” multiple paragraph

formats. Displays full 80 x 24 format with reverse video to help
in editing. Features align tabs, automatic pagination and user-
definable print codes. Supports underline, double underline,
boldface, super and subscripts, and multiple column printing
(depending on the printer). Includes self-paced training course
on audio cassettes, training manual, reference manual and ref-
erence card. Requires printer. 26-1595 . .......... 199.00

SuperSCRIPSIT

/11 (C)Includes all of the features of Model 4 SuperSCRIPSIT,
but in a 64 x 16 display format and no reverse video.
26-1590 . 199.00

SCRIPSIT PRO

4(G) Our most powerful word processing program. Similar to
SuperSCRIPSIT (above), but with these additional features:
windows for viewing two documents simultaneously, chaining
of document modules, boilerplating, footnoting, manipulation
of columns of text, and access to DOS commands from within
the program. 26-1601 .. ........ .. ... ... 249.95

Tape SCRIPSIT®

/11 (H) Compose and edit text on the video display, then use an
optional printer to produce correction-free letters and reports.
Features centering, headers, footers, global search and more.
Save text on cassettes for later revision (requires recorder).

2B-1505 o ievie s mneme e o s e e s Ew 99D

SCRIPSIT Spelling Dictionary

4(E) Automatically checks text prepared with Super-
SCRIPSIT for misspellings. Contains 73,000 words. Add your
own user list, too. 26-1600 .. ... . 99.95
v (o) For text material prepared with SCRIPSIT,
SuperSCRIPSIT or ASCII files. (Requires 3-disk system on
Model 1 with SuperSCRIPSIT.) 26-1591 ........... 99.95

Database Management
Profile® 4 Plus

4 (F) Create your own personalized electronic filing system! A
full-screen Define Files program makes it easy to create and
change fields, even after the file is expanded. Sort and select
records by any field in any segment of the file. And sorting is
extended over all available disk space—not just RAM. Features
indexing for faster sorting and selection. Sort by up to five
fields—in ascending or descending order—to a maximum of 85
characters. And you can select records using up to 16 different
search criteria. Mass operations are uccessedl via indexes, as
well as the regular scan operation. Indexes for report and label
printing, and SuperSCRIPSIT and VisiCale selections. A built-
in math package can perform arithmetic operations—such as
caleulating taxes, extensions and totals—among several fields
and then update another field automatically. Stores up to 700
records of 255 characters in length on a 2-disk data base, 2900
with 4 disks. Create up to 36 different reports and 36 different
sets of mailing labels for each file. Design reports and labels up
to 200 characters across and 99 print lines down. Up to ten
different screen formats for each file. Up to 36 SuperSCRIPSIT
and VisiCale spin-off file formats per file for reports and form
Jetters. Comes with easy-to-understand tutorial manual.

061885 v vioms i S § A e W e 249.95
Profile 111 Plus

11 (D) Store almost any type of information, then retrieve it at
the touch of a key. User-designed file layout, input screens and
reports. Supports multiple screen designs for different views of
the data. Stores up to 700 records of 255 characters in length on
a 2-disk system, 2100 records with 4 disks. Allows up to 99 fields
per record. Comes with easy-to-understand tutorial manual.

OBLTD02 . . oosioin 55 825 66 5 510 68 8 & B 6 5 S w165 0T O v 199.00
Hard Disk Profile III Plus

111 (©) Includes all the features of Profile IIT Plus and allows
much larger files (up to 65,535 records). Faster searches due to
increased access speed of hard disk. 26-1593 . ..... 299.00

Multiplan/TM Microsoft Corp. Profile and SCRIPSIT/Registered TM Tandy Corporation. Target Planner Calc/TM Comshare. VisiCalc/TM VisiCorp. TC29
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MODEL 4/111/1 SOFTWARE

Financial

The Home Accountant

m (D) A comprehensive personal finance system for you and
your family. Lets you define up to 99 budget categories, monitor
transactions, keep track of up to five checkbooks and print
checks. Produces eight financial reports and bar graphs for any
budget category with optional printer. Shows a historical trend
analysis for any budget category. 26-1511 ........... 99.95

Money Decisions Series

(D) Each program puts the most frequently used business and
financial problem-solvers at your fingertips! Takes your infor-
mation from prompts and performs sophisticated calculations.
Lets you create a set of problem-solving assumptions and then
calculates “before and after” effects of multiple alternatives.
Each can be used alone or in conjunction with the other Money
Decisions programs. Produce formatted reports with optional
printer. Each program in the series comes with an extensive
tutorial manual.

Money Decisions I: Investment Analysis. Includes Future In-
vestment Value, Initial Investment, Annual Interest Rate, Inter-
nal Rate of Return and more. 26-1620 ............. 49.95

Money Decisions II: Real Estate and Loan Analysis. Includes
Principal on a Loan, Regular Payment on a Loan, Last Payment
on a Loan, Term of a Loan, Annual Interest Rate on a Loan,
Mortgage Amortization Table and more. 26-1621 . . . .. 49.95

Money Decisions III: Business Statistics and Forecasting. In-
cludes Risk Adjusted Net Present Value, Payoff Matrix Analysis,
Regression Analysis/Forecasting, Bayesian Decision Analysis
and more. 26-1622 .......... ... .. . i, 49.95
Money Decisions IV: Business Management. Includes Lease
Purchase Analysis, Depreciation Switch, Salvage Value, Bar
Graph and more. 26-1623 ....................... 49.95
Money Decisions V: Advanced Investment Analysis. Includes
Future Investment Value (Uneven Cash), Present Value of Tax
Deduction, Discount Commercial Paper, Accrued Interest on
Bonds and more. 26-1624 . ........ . ... . ... 49.95

Graphics

Business Graphics Analysis

m (D) Perfect for corporate planners, analysts and managers.
Turns complicated numeric data into easy-to-understand charts
and graphs. Select pie, bar, line or scatter charts, supply the data
and the program quickly displays your graph on the screen.
Allows editing of titles and labels before printing. Enter data
from keyboard or disk files using VisiCalc. 26-1597 . . 174.95

Communications

Micro/Courier®

1 (D) Send and receive electronic mail quickly, inexpensively
and reliably! MICRO/Courier lets you send any TRSDOS file
you can store and access with your computer to any other
personal computer with the same communications protocol. Or
access information services like Dow Jones News/Retrieval or
CompuServe. Includes “unattended” mode that allows auto-
matic dialing after business hours for reduced rate. Requires
Modem II and RS-232C interface. 26-1589 ........ 149.95

Programming Languages

Assembly Language Development System

/4 (0) Powerful package that’s a necessity for the assembl
language programmer. With full screen Editor, Assembler witl)ll
sorted cross-reference listing, Linker for creating an absolute
file, automatic File Transfer, and Debug modules. Offers nu-
merous important and helpful features and includes TRSDOS 6
and Model III TRSDOS 1.3 support. 26-2012 . .. ... 149.00

Editor/Assembler, Series 1

/111 Allows advanced programmers to program in Z-80
assembly language. Includes an editor/assembler, sample
programs and extensive 255-page manual—including detailed
descriptions of the Z-80 mnemonics. 26-2013 ... .. .. 34.95

BASCOM-4

4 Feature-packed for fast compilation of Model 4 BASIC
programs. BASIC compiler lets you execute faster than the
same interpreted programs, and require less memory. Includes
compiler, linker routine library and run-time package. Source-
code security is provided. 26-2218 ............... 195.00

FORTRAN

4 (F) Write programs in FORTRAN using EDIT-80, a powerful
editor with commands for interline and intraline editing. Com-
piler reads your FORTRAN source program from (ﬁskette,
translates it into relocatable object code and saves it on diskette.
Linker lets you input the relocatable object program, execute it
and save it on diskette as a TRSDOS command file. Assembler
lets you create relocation assembly language subroutines that
you can link to your FORTRAN programs. Includes 250-page

manual. 26-2219 .. ... ... 99.95
FORTRAN. 11 (D) 26-2200 .. ..........ccovuvnn... 99.95
COBOL

4 Based on the ANSI °74 standard. Features single-step
compiler multi-key ISAM, COBOL editor and DEBUG. A list-
ing of the program is generated showing the original source
statements, error information, data allocation, interactive DE-
BUG information and optional cross-reference of all program
labels and data items. 26-2190 .. ................. 199.00

COBOL. /11 (D) 26-2203 . ... ..ovviieinenn 199.00

BFBLIB BASIC Routines Diskette

/1 Supercharge your programs with these 121 subrou-
tines, functions ang utilities described in BASIC Faster and
Better & Other Mysteries (62-1002, not included). Modify rou-
tines or use “as is”. 26-2021 ... ... .. L 19.95

XENIX Console Emulator

Lets you use a Model 4 computer as an ADDS-25 terminal to a
XENIX computer system. Requires RS-232 port.
26:1899 .5 i mrs puwimim st R BB BRI RIS EF B8 99.95

Cassette Software

DOTPLOT-80
(&) Create beautiful graphics with easy-to-use BASIC com-
mands. Requires graphics-mode printer. 26-2023 . . ... 19.95

Tiny Pascal

(@) Great introduction to this structured programming lan-
guage (fixed-point, non-array version). Includes sample pro-
grams to get you started. 26-2020 ... .............. 19.95
Basic Instruction

A primary aid in learning BASIC. Write simple programs within
minutes. 26-2015 ... ... 24.95

Disk Games

13 Ghosts

Armed only with your “Ghosts Blaster”, you're out to de-
spook a Ghost Town. You’ll encounter a skeleton that’s immune
to your blast and a “Laughing ghost” with an annoying knack for
waking up dangerous ghoul friends. 26-1927 ... ... .. 19.95
Zaxxon

Enter the floating fortress, destroy enemy defenses, and finally

defeat the mighty robot, Zaxxon. Add an’optional amplifier for
great sound effects. 26-1956 .....................29.95

Minimum Hardware Requirements
I1I =Model III
I/II1 = Model I or III
4=Model 4 Only

32K 1-Disk
32K 2-Disk

Cassette software requires a
Model 4/I11/1 computer
and a cassette recorder.

(D) 48K 2-Disk 16K Level I1
(E) 64K 1-Disk or Model 111

48K 1-Disk 64K 2-Disk BASIC

TC30 Model III Software Packages on This Page Will Run on a Model 4 in the Model III Mode



























COLOR DISK SOFTWARE

Childpace

Track your child’s early development from 3 months to 5 years
old. Evaluates dexterity, language, personal and social skills.
26-3248 L 39.95

D.L. LOGO

Programming language designed to run under 0S-9. Includes
“MUSIC” to play songs with up to 4 voices, “SAY” for support
of Speech/Sound cartridge, and joystick support.

26-3033 it i e i e e s e 99.95

0S-9 Disk Operating System

Accesses the entire memory of our 64K Extended BASIC Color
Computer. 26-3030 .............. ..., 69.95
New! OS-9 Level 11

Same as OS-9 (above), but with enhancements for Level II to
support 512K RAM and dual speed.

26-3031 (Avail. 9/30/86) ......... ... 79.95
PASCAL-09

A complete implementation of this structured programming
language. Requires OS-9 DOS. 26-3034 ............ 99.95
BASIC-09

An enhanced version of standard BASIC written for the 6809
microprocessor. Includes advanced features derived from PAS-
CAL. Requires OS-9 DOS. 26-3036 .. ............. 99.95

C Compiler

A high-level language that produces assembly language source
code for the 6809 microprocessor. Requires 0S-9 DOS.
2B-3088 s imis s m A E R B E EEE R A b e swe e 99.95

08-9 Screen Print
Print high-res Color Computer graphics. Requires CGP-220 for
four-color printouts or dot-matrix printer with bit-image mode

for B&W. Requires OS-9 DOS. 26-3221 ........... 14.95
0OS-9 Profile

A personalized electronic filing system. Requires 64K and OS-9
operating system. 26-3274 ........... .. ... . ... 49.95

New! Phantomgraph

Create graphical depictions of data from either database or user
input. Incorpcrate graphs and text, too.

26-3276 (Avail. 12/30/86) . ........ .. ... ... ..., 49.95
TRSCOPY

Allows transfer of text files between “0S-9” disks and “Color
Computer Disk Basic” disks. 26-3263 ............. 24.95
COOKBOOK

Two programs in one—an all-purpose menu planner and recipe
index file: 26-3257 v cwwiws pmens smsamsnissossx39.95
TSEDIT

A high-resolution screen editor that allows upper and lower
case in lines from 32-80 columns. 26-3264 .........34.95
TSWORD

A format program that forms a powerful OS-9 word processing
package when combined with TSEDIT. Illustrated menus. Re-
quires 64K. 26-3267 . ... ... 34.95

New! TSSpell
A spelling checker/corrector designed to run under OS-9 in
conjunction with TSWORD.

26-3266 (Avail. 11/30/86) . ..o 39.95
Investograph

Charts stocks and trends. Features high-resolution graphics.
26-3258 . e 49.95

Cash Budget Management

A sophisticated personal or small business bookkeeping pro-
gram. Features ready-to-use income, expense and cash

categories—and you can define your own.
26-3261 .. 49.95
New! DeskMate 3

We've made the popular DeskMate even better. DeskMate 3 is
an integrated package of seven commonly used personal pro-
ductivity applications on one disk.

26-3259 (Avail. 9/30/86) .. ... 99.95

DYNACALC

A powerful electronic spreadsheet. Features up to 256 columns
or 256 rows of cells. Requires 64K and OS-9 DOS.
2B-82TD e m wnm tiemince oe i wi e e e s s S R 99.95

New! Mickey’s Space Adventure
Children will learn problem-solving skills while operating a

spacecraft. 26-3247 (Avail. 10/30/86) .............. 29.95
Biosphere

An ecological simulation game that teaches children to create a
workable ecology. Requires 64K. 26-3280 ..........29.95
Robot Odyssey 1

Helps develop skills in logical problem solving, abstract reason-
ing and creative thinking. Requires 64K. 26-3284 . ... 34.95

Rocky’s Boots

Players invent machines to solve puzzles and win over 30 differ-
ent games, including games they design themselves. Requires

64K. 26-3283 . ... .. 34.95
PAN

Write your own songs! Includes everything you need to com-
pose music in three-part harmony. 26-3279 .........29.95

New! Zone Runner

Transport various items between the outposts of the galaxy
while avoiding the patrols, pirates, escorts and mines.
26-3286 (Avail. 12/30/86) .« . iimvsnsinsmusuassisns 29.95
Pegasus and the Phantom Riders

Destroy waves of attackers. Requires joystick or Color Mouse.
203281 iuiwnrmimmeminntm e §w s A R 29.95
Pitfall 11

Help Pitfall Harry on a treacherous journey to recover the
magnificent Raj diamond. Requires 64K RAM and joystick.
26-3287 e 29.95
One-on-One

Dr. ] (Julius Erving) and Larry Bird play basketball, one on one
style. Control either player and try to win. 26-3288 .. 34.95

Flight Simulator

Learn the basics in manual control of ailerons (pitch and roll),
compass readings, take-off and landing and more. Requires 64
and joystick. 26-3108 ... .. ... .. 24.95

Varloc

Chess {)ieccs must wage a battle for victory of each square. You
control one side, the computer the other. 26-3291 ... 29.95
Desert Rider

How long do you think you can survive this treacherous, gruel-
ing motorcross track? Joystick required. 26-3292 . ... 29.95
Ghana Bwana

You're in an outrigger trying to reach an island. Obtain the
treasure and win. Joystick required. 26-3293 ....... 29.95
New! Rogue

Rogue is so full of unpredictable monsters, ever-changing magic
and hidden dangers that it’s never the same game twice.
26-3297 (Avail. 10/30/86) . ..... ... ... .. 29.95
New! The Interbank Incident

You try to find the thieves who have stolen a code book from the
Interbank Corporation. 26-3296 . ................ 29.95

0S-9 and BASIC-09/TM Microware and Motorola. UNIX/TM AT&T. DeskMate/TM Tandy Corp. DYNACALC/TM Computer Systems Center. Mickey's Space
Adventure/TM Walt Disney. Robot Odyssey I and Rocky's Boots/TM The Learning Co. Pitfall II/TM Activision. One-on-One/TM Electronic Arts. Flight TC39

Simulator/TM Microsoft. Rogue/TM Epyx, Inc.



COLOR COMPUTER SOFTWARE

DeskMate

Now our popular DeskMate software is available for the Color
Computer! Color Computer DeskMate is an integrated pack-
age of seven commonly used personal productivity applications
on one disk: Text, Ledger, Index Cards, Paint, Telecom, Calen-
dar and Calculator. DeskMate is very user friendly. You can
easily select an application (identified by name and icon) with
your mouse, joystick or keyboard arrow keys.

TEXT—A general-purpose text entry and editing pro;lgram that
performs search and replace; file merge; and block select, copy
and delete. It’s ideal for writing correction-free letters, memos
and short reports.

LEDGER—A simple spreadsheet which includes an easy-to-
use menu and automatic column formatting. You can use
Ledger to do budgeting, sales forecasting, profit and loss projec-
tions and other “What if . . . P calculations.

INDEX CARDS—A personal filing system. You can enter and
edit data and perform simple sorts and searches. It’s ideal for
keeping track of names and addresses.

PAINT—A four-color picture editor to create graphics screens.
You can easily create lines, shapes, patterns, fill in areas with
color and enter text. Using Paint, you can create colorful charts,
graphs, designs, even “doodles” on your screen, then print a
copy on a dot-matrix or ink-jet printer.

TELECOM—A communications program to access national
information services, plus transmit and receive ASCII files from
other computers by pEone (requires modem). Telecom makes it
easy to access computer bulletin boards.

CALENDAR—A simple monthly calendar that displays “to
do’s” for any date. Calendar is an easy way to organize your day.
CALCULATOR—A four-function calculator available within
any application. This program is similar to a printing calculator.
Figures and calculations scroll up the screen. Includes printer
support.

DeskMate for the Color Computer. Comes complete with an
easy-to-understand manual. 26-3259 .............. 99.95

New! Color File 11

Our new, improved version of Color File! With Color File II you
can easily and quickly store, retrieve and use various types of
important data, such as addresses, warranties and personal
records. You can easily alphabetize, select, examine, print,
change and save your information.

26-3110 (Avail. 11/30/86) ............ ...t 26.95

Spectaculator

Do your planning, forecasting and problem-solving with this
“electronic spreadsheet.” Just enter numbers and formulas, and
Spectaculator will calculate and display the results on com-
mand, saving you time and effort. Up to 99 rows and columns.
Cassette recorder recommended. 26-3104 ......... 29.95

Personal Finance 11

This easy to use household budget program features 26 major
expense categories. Review your expenditures on a year-to-date
or category basis. 26-3106 . ..................... 29.95

New! Color SCRIPSIT II

Color SCRIPSIT 11 is a word processing system that includes an
editor to enter and edit text and text formatting commands. The
view mode allows the user the ability to change the format
control information while viewing the page.

26-3109 (Avail. 11/30/86) ....................... 29.95

Color Screen Print Utility

Provides multi-color printouts of color graphics scenes pro-
duced from any graphics program. For use with color ink-jet
Erinter }26—1268) or any dot-matrix printer with bit-image capa-

ilities for black and white printouts. Requires 16K Extem})ed
BASIC and cassette recorder. 26-3121 .. ............ 9.95

Editor/Assembler

Develop 6809 software programs or subroutines. You get trial
assembly of object code and execution of your program in-

memory before final assembly to tape, an editor that enables
you to change your program and reassemble, and Z-Bug for
quick and easy testing. Requires 16K. 26-3250 ... ... 39.95
Atom

(D Teaches the names of elements, their atomic numbers,
configurations and main properties. Includes beautiful wall
poster. 26-3149 . ... ... 19.95
Vocabulary Tutor

Match words with their definitions and place words in the
appropriate sentences. For grades 3-5.

Vocabulary Tutor 1. (2) 26-2568 ..................895
Vocabulary Tutor 2. 26-2569 .. ... 8.95

Color Computer Learning Lab

(2) Self-teaching course in standard Color BASIC.

26-3153 ............. e e 49.95
Color Math

Math skills for ages 6-14. Includes problems in addition and
subtraction. 26-3201 ............ ... ... ... 19.95

Electronic Book Software
Your kids will spend hours learning the fun way! Each software
package contains “pages” which compose the Electronic Book
(sold separately). Different areas of the book’s touch-sensitive
surface are pressed to make selections. Interactive routines
make learning a game.

Maze Master
Helps teach some of the basic principles involved in computer

programming. 26-2541 .. ......... ... ... ... ... 19.95
Shape Maker

Challenges children to identify geometrical shapes and make
designs. 26-2542 .. ... ... ... 19.95
The Number Factory

Children will enjoy practice in basic arithmetic skills.
26-2543 ... e 19.95
Word Wizard

Help your children improve spelling skills the fun way.
Q62044 v i sminn meme RSN G B s 19.95

Program Pak™ Games

Dragonfire
(D You must dodge fireballs tossed by the dragon to get to the
treasure room. 26-3098 ........................ 29.95
Downland

(D Alone in a secret cave, you jump and climb from chamber to
chamber, collecting keys, gold and diamonds. Each chamber is
different—so watch out! 26-3046 ................ 19.95
Dungeons of Daggorath

You're pitted against a succession of awesome beasts. Each
victory brings you closer to your ultimate opponent—the evil
wizard. 26-3093 ... .. ... 29.95

Baseball

(1D Plays just like the real game! You control pitching, running
and defense.

26:3095 . :vunmimniniius iR S EE 8 e e 19.95
Androne

(1D Your computer has been invaded by Data Bugs. Call on
Androne, a user-controlled robot to hunt through your memory
banks and “de-bug” them. 26-3096 ............... 19.95

Cassette Tape Game
Pyramid

Perilous adventure game! Explore the ancient pyramid’s
unknown passages for treasures! 26-3310 .......... 14.95

TC40 (D Joysticks required. (2) Cassette recorder required. (3) Joysticks and cassette recorder required.
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Circle 274 on Reader Service card.

$19.95 INTRODUCTORY OFFER

OMNISCROLL I11/4

OMNISCROLL III/4—The premier machine language
screen scrolling utility that you can load and call from
BASIC. Select any area of your screen and command
your computer to scroll in any direction (UP, DOWN,
RIGHT OR LEFT)

*MAKE GREAT ANIMATED GRAPHICS FROM
INTERPRETER BASIC

*COMPLETE DOCUMENTATION

*MACHINE LANGUAGE SOURCE CODE LIST-
ING

*BASIC DEMO PROGRAMS

*TUTORIAL TEXT

OMNISCROLL I1I/4 is for the TRS-80 Model ITI or 4 (in
III mode) and is supplied ready to run with TRSDOS 1.3
(Instructions are included for NEWDOS 80 version 2.0)
To order send check or money order (sorry, no COD's or
credit orders) for $24.95 plus $2.50 S&H ($5.00 Canada
or Mexico) with your name and address to:

Lyons Products
P.O. Box 272
Titusville, PA 16354

PA residents add 6% sales tax to the base price.

This Publication
is available in Microform.

University Microfilms

International
Please send additional information
for
Name
Institution
Street
City
State Zip.

300 North Zeeb Road. Dept. P.R., Ann Arbor. Mi. 48106

it

80 Micro does not keep subscription
records on the premises, therefore
calling us only adds time and doesn’t
solve the problem.

Please send a description of the prob-
lem and your most recent address la-

bel to:
80Micro
Subscription Dept.
PO Box 981
Farmingdale, NY 11737
Thank you and enjoy your subscription.

Circle 470 on Reader Service card.
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you periodically add records, you can use
an insertion sort after each update. Also,
some sorting algorithms are good at get-
ting records in approximate order, but
they become inefficient when making the
last few data exchanges. Because of this,
the insertion sort is often used to polish off
a list that has been mostly sorted by an-
other algorithm.

Shellsort

All four of the preceding algorithms
work acceptably well on small data lists
but bog down terribly as the lists grow
longer. In each algorithm, the time neces-
sary to sort a list is related to the square of
the number of items in the list. Therefore,
sorting a 1,000-item list takes about 100
times as long as a 100-item list.

The Shellsort (named for Donald Shell)
works by dividing the total list of records
into several shorter lists and sorting those
(see Program Listing 5). The short lists are
then combined into longer lists, which are
again sorted and combined until the en-
tire data list is in order. Imagine that you
have 100 records divided into 20 sublists.
The Shellsort will sort each of those sub-
lists, combine the sorted lists into a
smaller number of sublists, sort those,
and keep combining and sorting until all
100 items are in order.

The real efficiency of the Shellsort lies in
its method for selecting the sublists. In the
above example, if the first five records were
put into one list, the next five into the next,
and so on, each record could move no more
than four spaces to the left or right in
the original sort. When all the sublists
were recombined, some records could still
be 50 positions from their destinations.

Instead, the Shellsort establishes a
*‘gap” value and puts all records that are
gap-places apart in one list. In our example
above, one list would contain records that
start out in the first, 21st, 41st, 61st, and
81st places. The next sublist is composed
of the records that were originally in the
second, 22nd, 42nd, 62nd, and 82nd
places. The advantage is that most rec-
ords will move quickly toward their final
destinations; records jump a long way
through the total data list on the first sort,
a shorter distance on the second sort
when the gap is smaller, and decreasing
distances with each subsequent sort. By
the time the gap is down to one, each rec-
ord should be close to its final destination.

Two important questions must be an-
swered before you can write a Shellsort.
The first is deciding how to sort each of
the sublists. I've seen implementations
based on both the bubble sort and the in-
sertion sort. The Table shows that an in-
sertion sort is generally more efficient
than a bubble sort. My experiments show
that Shellsorts based on an insertion sort
usually run much faster than those based
on a bubble sort. One reason for choosing
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an insertion sort is that it is most efficient
when a list is almost ordered. Since the
Shellsort algorithm is constantly sorting
almost-ordered lists, the insertion sort
seems made to order.

The second question is how to select
the gap sizes for a Shellsort. You will see
published many implementations of the
Shellsort that start with a gap equal to half
the number of records. After each sort, the
gap is divided by two to find the next gap
size. Although this selection of gap sizes
seems intuitively correct and is easy to
program, it doesn’t produce an efficient
Shellsort implementation. It's possible
that by the time the gap is reduced to one,
none of the even-numbered records will
have ever been combined in a sublist with
any of the odd records. The final pass
through the list might therefore end up
doing most of the work.

Unfortunately, there is no best series of
gap sizes and no rigorous mathematical
way to analyze the Shellsort at all, but it
has been tested empirically on several
kinds of data and with many different se-
ries of gap sizes. An efficient series that is
easy to implement is (in reverse order) 1,
4,13, 40, 121, 364, 1093, and so on. Each
number in the series is found by multiply-
ing the previous number by three and
adding one to the result. You can move
from a larger number to a smaller simply
by dividing by three and discarding any
remainder. I've used this series of gap
sizes in the Listings.

The Shellsort is acceptably fast for lists
of up to several thousand data items and
easy to code and debug. Unless you have
complex records that take a long time to
exchange (or records that must physically
be moved from one disk location to an-
other), the Shellsort is a good, general-pur-
pose sorting algorithm for most programs.

Quick Sort
Like the Shellsort, the quick sort uses a

*“divide and conquer’’ technique (Program
Listing 6). It starts by picking a record and
placing it in its final location; records
above the record will have larger keys and
those below it will have smaller keys. The
quick sort then performs the same opera-
tions on the two sets of records on each
side of the newly positioned record.

The only difficulty in implementing a
quick sort is having the program remem-
ber which sublists remain to be sorted.
The easiest way is to use a data structure
called a stack. Think of a stack as a pile of
plates in a cafeteria. The last plates added
to the top are the first ones removed by
new customers.

Each time the quick sort divides a list
of records in two, it can store the left and
right indexes of one sublist on the stack
and work on the other. A sublist reduced
to a size of one has obviously been sorted,
and the quick sort can then retrieve a new
sublist to work on.

The quick sort’s way of finding the cor-
rect insertion point for a record is easy to
understand but can be tricky to program.
After choosing a record to insert, it uses
two variables to hold the index values of
the left and right ends of the sublist it is
working on. It then moves the left pointer
a step at a time to the right until it finds a
record that should be to the right of the
record to be inserted. Then it moves the
right pointer to the left, looking for a rec-
ord that should be placed on the left side
of the insertion record.

The two out-of-place records are then
exchanged, unless the value in the left
pointer is greater than that in the right
pointer. If the pointers have crossed, the
insertion point has been located, and the
record whose index is in the left pointer is
exchanged with the insertion record.

The simplest way to implement a quick
sort is to designate the record at one or the
other end of a list as the insertion record.
The quick sort in the Listing uses this

Program Listing 1. Special slow sort. (See p. 159 for information on using the
checksums in Listings 1-7).

3 ! Special Slow Sort '* 5@
2 ' "k 51
3 Algorithm: '* 52
1 "* 53
5 For left.pointer = first.record to size.of.array -1 kel 54
6 For right.pointer = left.pointer+l to size.of.array L 55
7! are out of order, then exchange them ik 56
8 1 Next 'x 57
9 ! Next b 97
10 'k 98
11 Slow Sort -- "Loose" code k% 99
9@ DEFINT A-Z vk 811
108 FOR LEFT = 1 TO SIZE - 1 '* 1613
110 FOR RIGHT = LEFT + 1 TO SIZE ' 20089
120 IF WORDS$ (LEFT)>WORDS (RIGHT) THEN SWAP WORDS (LEFT),WORDS$ (RIGHT) '* 4268
130 NEXT RIGHT b 977
140 PRINT "."; e 847
150 NEXT LEFT '* 832
160 PRINT Ve 580
170 RETURN vk 664
180 ' bl 153
490 ' Slow Sort -- "Tight" code e 157
508 FOR LEFT=1 TO SIZE-1:FOR RIGHT=LEFT+1 TO SIZE '* 3186
510 IF WORDS$ (LEFT)>WORDS (RIGHT) THEN SWAP WORDS (LEFT),WORDS (RIGHT) X 4271
520 NEXT RIGHT,LEFT '* 1259
530 RETURN g 664

End







Program Listing 2. Bubble sort.

1 Bubble Sort '* 49
2 1* 51
3 Algorithm: '* 52
4 'k 53
5 Set test.flag to TRUE: Set ceiling to size.of.array -1 '* 54
6 1 While test.flag is TRUE ' 55
70 Set test.flag to FALSE '* 56
8 1 For pointer = 1 to Ceiling e B7
9 If record at pointer and at pointer+l are out of order: '* 97
18 Exchange the records and set Test.Flag to TRUE % 98
11 Next pointer % 99
12 Move ceiling down one record ' 100
13 Wend (repeat if test.flag is true and a swap occurred) i 161
14 * 182
15 1 Bubble Sort -- "Loose" code ‘s 103
90 DEFINT A-Z ' 8l
100 TEST = 1: X = 1 '* 1p23
110 WHILE TEST = 1 '* 1981
129  TEST = 0 '* 736
130 FOR PTR = 1 TO SIZE - X '* 1666
140 IF WORDS (PTR)>WORDS (PTR+1) THEN SWAP WORDS (PTR),WORDS (PTR+1)
:TEST = 1 '* 4628
156  NEXT PTR '* 843
160 X & X + 1 '* 704
1780 PRINT "."; '* 850
180 WEND 'k 487
190 PRINT '* 583
200 RETURN '* 658
219 ! 'x 147
499 ' Bubble Sort -- "Tight" code w157
500 X=1 '* 379
516 TEST=0:FOR PTR=1 TO SIZE-X '* 1963
520 IF WORDS$ (PTR)>WORDS (PTR+1) THEN SWAP WORDS (PTR),WORDS (PTR+1)
:TEST=1 '* 4566
530 NEXT PTR:X=X+1 '* 1168
54@ IF TEST=1 THEN 510 '*x 1307
558 RETURN ' 666
End
Program Listing 3. Selection sort.
1! Selection Sort L 49
2! ", 50
3! 'k 51
4 " Algorithm: 'k 52
5" ' 53
6 ' For pointer.l = 1 to size.of.array -1 L5 54
7" Assume that record at pointer has smallest key vk 55
8 ' For pointer.2 = pointer + 1 to size.of.array i 56
9 ! If record at pointer.2 has smallest key yet found, L 57
18 ' save its index number i 97
11! Next pointer.2 v 98
12 Y If smallest key is not at pointer.l, then exchange v 99
13 the record at pointer.l and with the record with the smallest key
100
14 ' Next pointer.l b 191
15 ! " 102
16 ' Selection Sort -- "Loose" code V& 103
90 DEFINT A-Z e 811
100 FOR PTR = 1 TO SIZE-1 '* 1496
119 MIN = PTR v 841
120 FOR PTR2 = PTR+l1 TO SIZE '+ 1807
130 IF WORDS$ (PTR2) < WORDS(MIN) THEN MIN = PTR2 '* 3913
140 NEXT PTR2 e 892
150 IF MIN <> PTR THEN SWAP WORDS$ (PTR),WORDS (MIN) '* 3179
160  PRINT "."; ' 849
178 NEXT PTR v 781
180 PRINT * 582
190 RETURN ik 666
200 ' e 146
496 ' Selection Sort -- "Tight" code el 157
588 FOR PTR=1 TO SIZE-1:MIN=PTR:FOR PTR2=PTR+1 TO SIZE '* 3587
516 IF WORDS (PTR2)<WORDS$ (MIN) THEN MIN=PTR2 '* 2759
520 NEXT PTR2:IF MIN<>PTR THEN SWAP WORDS$ (PTR) , WORDS (MIN) '* 3757
530 NEXT PTR '* 781
540 RETURN L 665
End
Program Listing 4. Insertion sort.
1 ¢t Insertion Sort '* 49
2! ' 50
3¢ b 51
4 Algorithm: 52
5" 'H 53
6 ! Set a sentinel with a null value at bottom of array L 54
7" For pointer.l = 2 to size.of.array Lk 55
8 ! Set pointer.2 = pointer.l e 56
9 While the record at pointer.2 and the record at rx 57
18 pointer.2 - 1 are out of order: w97
11 . Exchange the records. 'k 98
12 Reduce pointer.2 by 1 Lk 99
13 ¢ Wend (record at pointer.2 now in place) e 100
14 ¢ Next pointer.l bk 101

Listing 4 continued
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method, which is fine for random lists but
weak for record lists already partially or-
dered. Also, in my quick sort implemen-
tation you must add a false sentinel record
to the left side of the data list to keep the
right pointer from going off the end if the
insertion record is the smallest in the list
being sorted.

The quick sort will run faster on large
lists and won't require a sentinel record if
you use a different technique for choosing
the insertion record. At the beginning of
each pass through a sublist, pick the left-
most record, the rightmost record, and a
record from the center of the list. Select the
record that should be in the middle, or the
highest of the three if there is a tie, and use
that record for the insertion process. Given
the extra overhead it causes, using this pro-
cess is justified only when a list is mostly
presorted or when the data list is long,.

Picking Up Speed

No matter which sorting algorithm you
choose, you will want it to run as fast as
possible. There are several things you can
do to cut down on a routine’s overhead.

One approach that increases efficiency
is to avoid Basic's pauses for garbage col-
lection. Whenever you use a string-assign-
ment statement like A$=B$, Basic cre-
ates a new copy of a string in its string
area. When the latter becomes full, Basic
suspends other operations to straighten
out the string area and free the space hold-
ing abandoned character strings. But if
youremember to always exchange strings
with the Swap command and always as-
sign one string to another with an LSET
command, Basic won't create the new
copies of strings and will therefore not
pause for garbage collection.

Removing unnecessary spaces from
the inner loops of a routine also cuts down
on overhead. When the Basic interpreter
reads a space in a line, it takes a fraction
of a second to skip over that space and
move on to read the next character. The
time spent isn't long but can be signifi-
cant with loops that repeat many times.
After you're sure that it is debugged, you
might want to run your sorting routine
through the compression utility I de-
scribed in my December 1985 The Next
Step column (p. 108).

Also, avoid While. . .Wend loops. Al-
though they make a program easier to
read and understand, they are much
slower than logically equivalent loops con-
trolled by If and GOTO.

Finally, use integer numeric variables
whenever possible instead of the single-
precision variables that Basic uses as a de-
fault type.

While you are debugging, it's a good
idea to inform users who must wait while
Basic sorts a data list that the computer
hasn’t locked up in an endless loop. I usu-
ally include some simple indication that






Listing 4 continued

15 ! 'k 102
16 ' Insertion Sort -- "Loose" code 'k 103
99 DEFINT A-Z 'x o 8ll
168 WORDS (8)="" txo 787
116 FOR PTR = 2 TO SIZE ' 1404
120 PTR2 = PTR txo 910
130 WHILE WORDS (PTR2 -1) > WORD$ (PTR2) '* 2363
149 SWAP WORDS$ (PTR2), WORDS$(PTR2-1) 'k 2284
150 PTR2 =PTR2 -1 ' 1121
160  WEND '* 549
1786  PRINT "."; '* 850
180 NEXT PTR ' 782
196 PRINT '* 583
2P0 RETURN bl 658
219 ¢ . tx 147
499 ' Insertion Sort -- "Tight" code 'k 157
500 WORD$(@)="":FOR PTR=2 TO SIZE:PTR2=PTR 'k 2672
518 IF WORDS (PTR2-1)<=WORD$ (PTR2) THEN 530 ' 2549
520 SWAP WORDS (PTR2),WORDS$ (PTR2-1) : PTR2=PTR2-1:GOTO 518 'k 3484
538 NEXT PTR 'k 781
548 RETURN 'k 665
End
Program Listing 5. Shellsort.
1 Shellsort (based on Insertion Sort) U 49
2 "k 50
3 '+ 51
4" Algorithm: ' 52
5 ! '+ 53
6 ' Set Gap = first number in the series 1,4,13,40... '* 54
T ! that is larger than size.of.array Yk 55
8 ! While Gap > 1 '* 56
9: 1 Reduce Gap to next lowest number in series e 57
19 ' Perform Insertion Sort on all records that are " 97
1l ! Gap spaces apart 1% 98
12 ' Wend (end of one loop) 'k 99
13 1 '* 190
14 ' Shellsort -- "Loose" code ' 101
9@ DEFINT A-Z 'k 811
160 GAP = 1 ' 567
119 WHILE GAP < SIZE 'x 1242
120 GAP = GAP * 3 + 1 '* 1113
138 WEND ' 482
140 IF GAP < 4 THEN GAP = 4 '* 15@8
150 ' '* 150
1680 WHILE GAP > 1 "% 983
170 GAP = GAP \ 3 'x 1612
180 PRINT: PRINT "GAP ==> ";GAP; '* 2931
190 FOR LOOP = GAP + 1 TO SIZE '* 1866
200 PTR = LOOP ' 991
210 IF WORDS$ (PTR)>= WORDS$ (PTR-GAP) THEN GOTO 258 '* 3119
220 SWAP WORDS$ (PTR) ,WORD$ (PTR-GAP) 'k 2414
230 PTR = PTR - GAP '* 1347
249 IF PTR > GAP THEN GOTO 210 '* 2028
250 NEXT LOOP Vi 912
260 PRINT "."; % 850
278 WEND e 487
288 PRINT '* 583
290 RETURN T, 667
390 ' ' 147
490 ' Shellsort -- "Tight" code '+ 157
500 GAP=4 ' 510
510 IF GAP<SIZE THEN GAP=GAP*3+1l: GOTO 510 '* 2578
520 GAP=GAP\3:FOR LOOP=GAP+1 TO SIZE:PTR=LOOP ' 3044
530 IF WORDS$ (PTR)>=WORDS (PTR-GAP) THEN GOTO 550 '* 2967
540 SWAP WORDS (PTR) ,WORDS (PTR-GAP) : PTR=PTR-GAP:IF PTR>GAP THEN 530 '* 4343
550 NEXT LOOP I 851
568 IF GAP>1 THEN 520 'k 1207
578 RETURN vk 668
End
Program Listing 6 . Quick sort.
30 ! Quicksort -- "Loose" code vk 99
908 DEFINT A-Z L 811
100 DIM STACK (50) b 983
110 TEMPS$ = STRINGS(18," ") '* 1478
120 LEFT = 1: RIGHT = SIZE '* 1564
130 STACK.PTR = 2 ' 1921
140 WHILE STACK.PTR > 0 '* 1439
156 IF RIGHT <= LEFT THEN STACK.PTR = STACK.PTR-2:LEFT = STACK
(STACK.PTR) :RIGHT = STACK (STACK.PTR+1) :GOTO 200 '* 7136
160 GOSUB 250 'Partition this segment " 814
178 IF (PTR-LEFT) > (RIGHT-PTR) THEN STACK (STACK.PTR) =LEFT: ST
ACK (STACK.PTR+1) = PTR-1:LEFT = PTR + 1 ELSE STACK (STACK.PTR
) = PTR+1:STACK (STACK.PTR+1l) = RIGHT:RIGHT = PTR - 1 '* 11166
180 STACK.PTR = STACK.PTR + 2 '* 1863
19¢  PRINT "."; (K 852
200 WEND 1% 480
210 ERASE STACK "% 953
226 PRINT (Y 577
23@ RETURN T 661
249 ! '+ 159
250 L.PTR = LEFT-1: R.PTR = RIGHT Yk 2040
260 TEMP$ = WORDS (RIGHT) '* 14790
2780 WHILE L.PTR < R.PTR '* 1460
280 L.PTR= L.PTR + 1l: IF WORDS$(L.PTR) < TEMP$ THEN 288 '+ 3292
Listing 6 continued
122 ¢ 80 Micro, October 1986

mental operations must be performed,
plus the time needed for such overhead
operations as controlling the loops and
searching for variables in Basic’s tables.
Program Listing 7 shows a quick way to
determine the amount of time each fun-
damental operation requires; you should
substitute in the Listing mock records and
keys of the kind you’ll use for A$ and B$.
The time required for each operation is
roughly equal for my test data. An integer
comparison requires about .0013 seconds,
a key comparison .0015 seconds, and a
swap of two strings .0016 seconds. But if
your sorting routine must extract keys
from records or do a lot of work to exchange
two records, the relative speeds of the sort-
ing algorithms will change significantly.

Index and Disk Sorts

If your data is complex or stored on
disk, you should probably create an index
to it instead of physically moving it
around. Look at the indexing routines in
the Basic Data Base System of my March
1986 article, *“To Each His Own" (p. 34),
for an example of how to create index ar-
rays for complex data lists.

The technique is simple. First, create
an integer array with the same number of
elements as those in your data list. Then
initialize each array element with the in-
dex number of a record. Instead of com-
paring two keys by testing KEY$(X) and
KEY$(Y), your sorting routine compares
KEY$(INDEX % (X)) and KEY$(INDEX % (Y)).
To exchange two records, just swap the
index values with a command like SWAP
INDEX % (X), INDEX$(Y). The data itself is
never moved.

When you're done, INDEX % (1) will
contain the actual index number of the
first record, and INDEX %(SIZE) will con-
tain the index number of the last record.
To print out a list of the data, use the
following loop:

FORI = 1 TO SIZE

PRINT RECORD$(INDEX % (1))

NEXTI

There are, of course, many other sort-

ing algorithms, some of which are faster
on long lists of data than those presented
here. But if you have a lot of data to sort,
you will be much better off with a sorting
routine written in a compiled language
like Assembly, Pascal, or C. Most of the
advanced sorting techniques require too
much code or too much data space to be
of practical use to Basic programmers.
One of the six techniques presented here
should meet the needs of almost any ap-
plication written in Basic.ll

You can contact Hardin Brothers
through CompuServe. GoPCS-117 to the
Writers’ and Editors’ SIG (WESIG). Or
write to him at 280 N. Campus Ave., Up-
land, CA 91786. Enclose a stamped, self-
addressed envelope for a reply.



Listing 6 continued

290 R.PTR = R.PTR - 1: IF WORDS$(R.PTR) > TEMPS THEN 298 '* 3348
300 IF R.PTR > L.PTR THEN SWAP WORDS(L.PTR), WORDS$ (R.PTR) '* 3684
310 WEND 'k 482
320 SWAP WORDS$ (RIGHT), WORDS(L.PTR) 'k 2220
330 PTR = L.PTR 1k 921
346 RETURN ' 663
350 ! 'x 152
360 ' Ll 153
499 ' Quicksort -- "Tight" code '* 157

500 gIM STACK (50) : TEMP$=STRINGS$ (10," ") :LEFT=1:RIGHT=SIZE:S.PTR=
'* 4108

510 IF RIGHT<=LEFT THEN S.PTR=S.PTR-2:LEFT=STACK (S.PTR) :RIGHT=ST
ACK (S.PTR+1) :GOTO 540 '* 5659

528 GOSUB 756:IF (PTR-LEFT)> (RIGHT-PTR) THEN STACK (S.PTR)=LEFT:S

TACK (S.PTR+1) =PTR-1:LEFT=PTR+1 ELSE STACK (S.PTR)=PTR+1:STACK
(S.PTR+1)=RIGHT:RIGHT=PTR-1 '* 19023
530 S.PTR=S.PTR+2 '* 1988
540 IF S.PTR>@ THEN 510 '* 1362
550 ERASE STACK ' 960
5606 RETURN b 667
576 ' I 156
750 L.PTR=LEFT-1:R.PTR=RIGHT:TEMP$=WORDS (RIGHT) '* 3165
760 L.PTR=L.PTR+1:IF WORDS$(L.PTR)<TEMPS THEN 768 '* 3042
778 R.PTR=R.PTR-1:IF WORDS$(R.PTR)>TEMP$ THEN 778 '* 3066
780 IF R.PTR>L.PTR THEN SWAP WORDS$ (L.PTR),WORDS(R.PTR) '* 3536
796 IF L.PTR<R.PTR THEN 760 '* 1693
800 SWAP WORDS (RIGHT),WORDS (L.PTR) tx 2191
810 PTR=L.PTR b 860
820 RETURN L 666
End

Program Listing 7. Timing routines for sorting operations.
10 ' Timing routines for e 97

a1 « fundamental sorting operations el 98
15 ! e 102
100 DEFINT X-2Z e 874
119 ITERATIONS=30000 '* 1252

120 DEF FN TIME.DIFF (X$,Y¥$) = (VAL(Y$)-VAL(X$))*3600 + (VAL(MIDS$

(Y$,4))-VAL (MIDS (X$,4)))*608 + (VAL(RIGHTS$(YS$,2))-VAL(RIGHTS (
X$,2))) '* 7349
139 'x 148
140 CLS v 407
150 PRINT "Timing Empty Loop" '* 2296
160 STARTS$=TIMES ' 1017
170 FOR I=1 TO ITERATIONS '* 1627
180 NEXT I '* 609
190 DONE$=TIMES ' 916
200 EMPTY.LOOP = FN TIME.DIFF (STARTS$,DONES) '* 2761
219 ' * 147
220 PRINT "Timing integer assigments" '* 3193
230 z=1 '* 381
240 STARTS$=TIMES '* 1016
250 FOR I=1 TO ITERATIONS '* 1626
260 X=2 '* 487
278 NEXT I Tk 609
280 DONE$=TIMES$ i 916
290 ASSIGNMENT = FN TIME.DIFF (STARTS$,DONES) Ve 2772
300 ' ol 147
319 PRINT "Timing integer comparisons '+ 3271
320 Y=2 A 381
330 STARTS$=TIMES '* 1016
346 FOR I=1 TO ITERATIONS '* 1626
350 X=(¥<2) '& 719
360 NEXT I e 609
370 DONES$=TIMES ' 916
380 INT.COMP = (FN TIME.DIFF (STARTS,DONES))-ASSIGNMENT 'k 3482
390 PRINT "Integer comparison times:" '* 3154
408 PRINT ,ITERATIONS;"integer comparisons ==>";INT.COMP '* 4389
410 PRINT ," 1 integer comparison ==>";INT.COMP/ITERATIONS ' 4568
420 ' Ak 150
430 PRINT "Timing key comparisons" '* 2887
440 AS$="1111111111" el 904
450 B$="1111111112" i 907
460 STARTS$=TIMES 'x 1020
470 FOR I=1 TO ITERATIONS '* 1630
480  X=(B$<CS) * 747
498 NEXT I ' 613
508 DONE$=TIMES '* 91l
516 KEY.COMP = (FN TIME.DIFF (STARTS$,DONES))-ASSIGNMENT '* 3475
520 PRINT "Key comparison times:" 'k 2728
530 PRINT ,ITERATIONS;"key comparisons ==>";KEY.COMP '* 3970
540 PRINT ," 1 key comparison ==>";KEY.COMP/ITERATIONS T 4117
550 ' vk 154
568 PRINT "Timing record exchanges" '* 2953
570 START$=TIMES '* 1822
580 FOR I=1 TO ITERATIONS '* 1632
590  SWAP AS,BS '* 848
600 NEXT I 'x 606
610 DONES=TIMES 1k 913
620 REC.EXCH = (FN TIME.DIFF (STARTS$,DONES))-EMPTY.LOOP '* 3453
630 PRINT ,ITERATIONS; "record exchanges ==>";REC.EXCH '* 4011
640 PRINT ," 1 record exchage ==>";REC.EXCH/ITERATIONS '* 4048
650 END '* 402
End

Circle 133 on Reader Service card.

Yes you can run xenix
on your 3000!

=" 3 Work Stations!

Save Qver
£2000.00

System includes:

e Tandy 3000 with 20 Meg Hard
1.2 Floppy

e Tandy VM-1 monitor

e Tandy Dual Display Adapter

® 2 Wyse 60 Terminals

e AST Advantage 512K

e |[BM Xenix Operating System

e 2 50 foot terminal cables

e Epson LQ-1000 Printer

e Epson LQ Tractor Option

e Deluxe Shielded Printer Cable

e Lyrix (Word Processing)

Listprice  NOW Onlg
$8811 ;6649

Complete Ready-to-Run Tandy Systems
*Jandy 1000 «Tandy 1200 xTandy 3000

We specialize in Complete-Ready-To-Run

Tandy systems designed to meet your

needs. From a Tandy 1000 with a internal

20 Meg, a 1200 with an internal tape drive

to sophisticated 3000 multiuser system.
Let us design a system for you!

Upgrade your 1000

Internal Hard Drive Kits include Segate
Mechanism and Westerner Digital Contro-
ler (easy to install instructions)

1 Year Warranty!

10 Meg Kit $599  $399
20 Meg Kit $799 499
Memory Upgrades

ZuckerBoards

256K with DMA $109 ¢ 89
512K with DMA $149 #1119

Zucker Multifunction includes 512K with
DMA, Clock/Calendar with battery backup,
serial port and Ramdisk/Print spooler soft-
ware. $249 4199

Modem
Evecom Il by Everex - Half Slot internal
300/1200 baud, Hayes compatible with
software. 1 Year warranty! List $359 ¢189

ORDER TOLL FREE

800-526-5313
IN NJ 201-728-8080

Order via telephone — Mon.-Fri. 9-9 EST
Sat. 10-4 EST or Order via Compuserve—
Electronic Mall 24 Hours a day!
Order via Mail — Include address
and phone #.
Payment: Cashiers Checks, Money Orders,
Credit Card will ship immediately. No COD’s!
Personal and company checks allow 15 days.
Write for our 40 page catalog.

CDA WORLD OF COMPUTERS
31 Marshall Hill Road e West Milford, NJ 07480
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Program Listing 4. Recovery program for disk-based Model III Scripsit.
o
With Recovery
20120 ; RECOVER 1.4 ;
loaded on 00140 ; DAVID GOBEN :
80190
our diSk 90200 ;THIS PROGRAM RECOVERS SCRIPSIT AFTER AN ACCIDENTAL RESET
y 96210 ;ON DISK-BASED MODEL III SCRIPSIT. IT RECOVERS ALL
90220 ;POINTERS AND REGISTERS. IMMEDIATELY UPON RESET, RUN
or cassette, 08230 jRECOVER
o
7C27 20250 ORG 7C27H ;PLACE IN BREAK BUFFER
your exits S
e 7C27 31DES2  @@279 RECOVR LD SP, 52DEH ;SET STACK POINTER
will always 7C2A FD21737A 00280 LD 1Y,7A73H +SET REGISTER POINTER
7C2E 218653 00290 LD HL,5386H ;SET RETURN ADDRESS
7C31 E5 00300 PUSH HL
be covered‘ 7C32 CD296C 009319 CALL 6C29H ;CLEAR COMMAND, LINE
7C35 CDBO6E 0311 CALL 6E8OH ; INITIALIZE POINTERS
7C38 C3n662 00320 JP 62A6H ;REFORMAT SCREEN AND GO
00330
7C27 00340 END RECOVR
00008 TOTAL ERRORS
the entire display format might be off. 34337 TEXT AREA BYTES LEFT
To account for this, Listing 5 includes -
a small Scripsit patch at the beginning of h
the program. The patch decrements the
high-memory address by one, thus pre-
venting the top buffer byte from being
overwritten during a reset. It eliminates Program Listing 5. Recovery program for Model 4 Scripsit.
the problem and costs you a paltry byte of 008120 ; RECOVER 2.1
text-buffer space. 69130 ;
The second obstacle is also the result of 00200 ;This program recovers Model 4 SCRIPSIT after an accidental
00210 ;RESET.
a computer reset. On a reboot, memory 00230 j-—---------m——mm e NOTICE =====mccmmm e mm e
00240 ;
pages 40 hex and 43 hex (addresses 00250 :-To take full advantage of this recovery program, you must ALSO
4000-40FF hex and 4300-43FF hex) are 00260 ;apply the following patch to SCRIPSIT. This patch decriments the
00270 ;HIGH MEMORY address b t t the top buffer byte £
E ; address by one to preven e top buffer byte from
overwritten by disk-boot information. 00280 ;being over-written, as might happen during a computer reset.
This is a problem on the Model 4, since 80290 ; S— 5 5
00300 ;PATCH SCRIPSIT (X'3933'=44 3E 64 EF 2B)
the Model 4 version of Scripsit contains 00310
program code in this region. During a re- 00320 e e Tmaagn eSS
8400 00340 ORG 8400H
covery operation, you have to restore the 8400 4C 90360 LOAD DEFM 'LOAD SCRIPSIT' ;LOAD SCRIPSIT/CMD FILE
memory area. 4F 41 44 20 53 43 52 49
50 53 49 54
Thus the reason behind Recover/CMD, 840D D 30370 DEFB 13
a subprogra_rn created by Listjng 5 that B40E 44 00390 DUMP DEFM 'DUMP RECOVER/CMD (S=X''30800'',E=X''3428""',"
th t d all of th 55 4D 50 20 52 45 43 4F
saves the recovery routine an of the 56 45 52 2F 43 4D 44 20
Scripsit code in the memory addresses 28 53 3D 58 27 33 30 30
30 27 2C 45 3D 58 27 33
from 4000-43FF hex. It loads Scripsit and 34 32 38 27 2C
moves the needed data into an area that 8434 54 20409 DEFM  'T=x''3000'')'
" 3D 58 27 33 30 38 38 27
won'’t be affected by a reset. From there, it 29
can be reloaded duri " 843E 0D 00410 DEFB 13
uring the recovery op 843F 210030 00430 DATA LD HL,3000H ;SET SOURCE
eration and then moved back to its proper 8442 012800 00440 LD BC, LAST-DATA ;OFFSET
place. The safe area is the Scripsit RAM- 8445 29 20450 ADD HLyBG
8446 110040 00460 LD DE, 4000H ; DESTINATION
based screen-image buffer that occupies 8449 010004 00470 LD BC, 400H ;NUMBER OF BYTES TO MOVE
addresses 3000-37FF hex. 844C EDBO 00480 LDIR ;MOVE THEM
844E 31FF38 00500 LD SP, 38FFH ;SET STACK POINTER
8451 QEBF 80510 LD c,15 ;TURN OFF CURSOR
Return to Forever 8453 3E02 08520 LD A,2
8455 EF 00530 RST 28H
Make sure you name the assembled 8456 FD21B8SE 00540 LD 1Y, 5EB8H ;SET INDEX POINTER
version of Listin 845A 219339 98550 LD HL,3993H ;SET WARM ENTRY ADDRESS
g 5 something other than 845D ES 00560 PUSH HL {SET IT AS THE RETURN ADDRESS
Recover—RECM4/CMD might be one pos- 845E CD6D50 00570 CALL 506DH ;CLEAR THE COMMAND LINE
sibllity, When you execute it, a copy of 8461 CDCB52 00580 CALL 52CBH ;SET POINTERS
8464 C31148 00590 Jp 4811H ; REPRINT SCREEN
Model 4 Scripsit must be disk-resident, as 8467 00610 LAST EQU $
it will be n . BB630 ;== o e oo
eeded to create R(?cover/CMD 00650 ;HERE IS THE ENTRY FOR THE RECOVER FILE CREATION PROGRAM
Also, if you use Radio Shack’s Assembly 8467 CDOD85 00680 MAIN CALL PRINT
Language Dev: 846A 1C1F 00690 DEFW 1F1CH ;CLS
guag ¢ elopmentSyStem (ALDS) to 846C 53 00700 DEFM 'SCRIPSIT Recovery Program Creator.'
assemble the listing, you must change the 43 52 49 50 53 49 54 20
ORG statement in line 340 to PSECT. T o e
All five recovery routines should work 20 43 72 65 61 74 6F 72
2E
even on heavily modified versions of 848E 0D 66710 SEEE 13
Scripsit, as all occupy memory space im- 848F 43 20720 DEFM 'Copyright (c) 1985 by David Goben'
4 6F 70 79 72 69 67 68 74
possible for memory-resident patches to 20 28 63 29 20 31 39 38
occupy. (For Listings 1-4, the safe area is 35 20 62 79 20 44 61 76
) ¥ 69 64 20 47 6F 62 65 6E
the break-mode keyboard-input buffer.) 84B0 BDOD 60730 DEFW 0DODH
With Recovery loaded on your cassette or 84B2 00 00740 DEFB 0
¥ 84B3 210084 00760 LD HL, LOAD LOAD SCRIPSIT/CMD FILE
i I
disk, your exits will always be covered.l 84B6 3E19 00770 i A, 25
84B8 EF 00780 RST 28H
You can write to David Goben at RR Listing 5 continued
#2, Story City, IA 50248.
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Circle 137 on Reader Service card.

FORTRS-80 MODELS 1,3, 4,4P

IBM PC/XT, AT&T 6300, ETC.

Listing 5 continued

8489 280E 00790 JR Z,0K ; LOADED OK

iz 1506 00800 ™ok THREE TOUGH
84BD CBF7 98820 ERROR SET 6,A ; PRINT FULL ERROR MESSAGE

84BF 4F 90830 LD C,A

mh., M8 B b QUESTIONS
84C2 EF 00850 RST 28H ;AND EXIT TO DOS

84C3 3E16 00860 EXIT LD A, 22

84C5 210000 00870 LD WL, 5-§ WITH ONE EASY ANSWER:
84C8 EF 00880 RST 28H

84C9 213r84 00900 OK LD HL, DATA ;MOVE INFO

84CC 110030 00910 LD DE, 30004 1. WHEN IS A COMPUTER

84CF 012800 00920 LD BC, LAST-DATA LANGUAGE NOT A LANGUAGE?

84D2 EDB® 00930 LDIR A

84D4 210040 06950 LD HL, 4000H ;MOVE SCRIPSIT DATA MMSFORTH '“°|.”des DOs,

84D7 010004 00960 LD BC, 400H ;MOVE 1024 BYTES TO (DE) Assembler and high level

84DA EDBO 08970 LDIR H

84DC 210E84 90990 LD HL, DUMP ;DUMP DATA TO RECOVER/CMD commands and extraordinary
84DF 3E19 21000 LD A,25 utilities, extends to become any
84E1l EF 01010 RST 28H st :
B4E2 20D9 01020 JR NZ, ERROR other language (or application), is
84E4 CDODB5 01036 CALL PRINT an interpreter and a compiler, and
84E7 52 01040 DEFM 'RECOVER/CMD file has been saved...' is remarkably fast and compact!

45 43 4F 56 45 52 2F 43
4D 44 20 66 69 6C 65 20
68 61 73 20 62 65 65 6E
20 73 61 76 65 64 2E 2E

. WHICH SOFTWARE RUNS THE
SAME DISKS IN IBM PC AND

2E
8509 0DBO 01050 DEFW 13 TRS-80 MODEL 4?7
850B 18B6 91060 JR EXIT :

01100 ;::::::: PRINT SUBROUTINE :::: Clbs MMSFORTH disks run on those
850D E1 91120 PRINT  POP HL sGET POINTER and Compag, and TRS-80 Model
850E 7E 01130 LD A, (HL) ;GET A BYTE By
850F 23 91140 INC HL ;BUMP POTNTER 3, and Tandy 1200, and TRS-80 ;
8510 B7 81150 OR A {END OF TEXT MARK? Model 1, and AT&T 6300, etc., with
8511 2806 81160 JR 7, PRINTX your choice of formats up to 200K
8513 4F 81170 LD C,A ;NO, PRINT BYTE : : : :
8514 3E62 01180 LD A2 single-sided or 400K double-sided!
8516 EF 81190 RST 28H
8517 18F5 01200 JR PRINT+1
8519 E9 91210 PRINTX JP (HL) ;GO TO CALLER - WHO OFFERS SOURCE CODE

B1230 === === e WITH ITS LANGUAGE,

8467 81250 END MALN ) UTILITIES, DATABASE, WORD
0PPBB Total errors End

PROCESSOR AND

COMMUNICATIONS
SOFTWARE?

Nearly all MMSFORTH software
includes source code.

Circle 452 on Reader Service card.

Attention all FX80, FX100, JX, RX, & MX owners:

You already own half of
a great printer

All the software
your computer may ever need.

Now

. Dea‘Igr The total software environment for
\1;121\:(1)1'125 IBM PC/XT, TRS-80 Model 1, 3, 4
me.

and close friends.

®Personal License (required):
MMSFORTH V2.4 System Disk $
(TRS-80 Model 1 requires lowercase, DDEN, 1 40-track drive.)

e Personal License (additional modules):

Now for $79.95 you can own
the rest. You see, today's new dot
matrix printers offer a lot more.

Like an NLQ mode that makes
their letters print almost as sharp
as a daisy wheel. And font switch-
ing at the touch of a button in over

160 styles. But now, a Dots-Perfect

upgrade kit will make your printer
work like the new models in min-
utes— at a fraction of their cost.
And FX, JX and MX models will
print the IBM character set, too.
So, call now and use your Visa,
MasterCard, or AmerEx. Don't
replace your printer, upgrade it!

1-800-368-7737
In California: 1-800-831-9772

Sample of
letter with
Dots-Perfect

(Dots-Perfect)

Sample of
letter without ‘" ,
Dots-Perfect

&Dresselhaus
837 E. Alosta Ave, Glendora, CA 91740 Tel: (818) 914-5831

An upgrade kit for EPSON FX, JX, RX, & MX printers

EPSON 1s a trademark of
EPSON America. Inc

FORTHCOM communications module . . . . $ 49.95
UTILITIES

EXPERT-2 expert system
DATAHANDLER
DATAHANDLER-PLUS (PC only, 128K req.)
FORTHWRITE word processor
e Corporate Site License
Extensions
o Bulk Distribution . . . trom $500/50 units.

eSome recommended Forth books:
FORTH: A TEXT & REF. (besttext!) . ... $ 18.95
THINKING FORTH (best on techniqus) . . .  16.95
STARTING FORTH (popular text) 19.95

Shipping/handling & tax extra. No returns on software.
Ask your dealer to show you the world of

MMSFORTH, or request our free brochure.

MILLER MICROCOMPUTER SERVICES
61 Lake Shore Road, Natick, MA 01760
(617) 653-6136
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Dave Answers His Mail

o excuses. I'm behind—about a

month on my column and more
than I'll admit on my correspondence.
To help catch up, I'm going to answer
some letters in this month's column. I've
picked out questions concerning 1000A
video problems, the color brown, mem-
ory chips, batch files with DeskMate,
Tandy 3000 floppy drives, and several
other topics. So without further ado...

Over Resistant

Edward K. Rhodes (Plattsburg, NY) ex-
presses concern over his Tandy 1000A’s
resistor pack RP12. I detailed in my July
1986 column (p. 84) how some 1000As
went out with wrong resistor packs that
cause fuzzy displays on Tandy’s CM-2
and other RGB color monitors. RP12
should produce 33 ohms resistance. The
errant 1000As contained higher-resis-
tance packs, usually 100 ohms. Rhodes
wonders if his RP12, marked ‘“DALE 3-
101G-8405,” is one of these.

I pulled apart one of 80 Micro’s
1000As and found RP12 (under the
power supply) labeled ‘B 330 GA.” The
manufacturers of these parts don’t fol-
low any standard for marking them, but
the resistance is usually indicated in
some way. The 330 on our resistor pack
probably signifies 33 ohms, and the num-
ber on yours probably indicates some
other resistance (101 ohms?). If you can’t
judge the quality of your video monitor,
either through experience or direct com-
parison with a good display, have a Ra-
dio Shack repair center check it out.

To test your display, type a row of cap-
ital M’s and W’s—they should be clearly
distinguishable on a CM-2 monitor. If
they’re not, you have the wrong resistor
pack in your 1000A. It’s tougher to tell
on the lower-priced CM-4. Publicly,
Tandy honors its 90-day warranty. I've
heard that Tandy’s nonpublic (but offi-
cial) policy on the RP12 is to fix it free
regardless of warranty period.

Browner Browns

Jim Crist (Westminster, MD) wonders
if the 1000’s new Basic (version 1.01)
properly displays the color brown (a.k.a.
dark yellow). I've heard other com-
plaints about this color, so I did a little
testing with the help of a Basic program

60 WHILE INKEY$="":WEND

Program Listing 1. Jim Crist’s screen-color test pattern for the Model 1000.

10 CLS:CLEAR ,,,32768!:SCREEN 5:KEY OFF

20 FOR I%=0 TO 15:LINE (I%*20,5)-((I%+1)*20-2,158),15,B:NEXT I%

30 FOR I%=@ TO 15:PAINT (I%*20+10,10),I%,15:NEXT I%

40 FOR I%=0 TO 14 STEP 2:LOCATE 22,I1%/2*5+1:PRINT RIGHTS (STR$(I%),2):NEXT I%
50 FOR I%=1 TO 15 STEP 2:LOCATE 23,I%/2*5:PRINT STRS$(I%):NEXT I%

End

Program Listing 2. Itokawa’s two-line DeskMate-to-batch-file converter.

10 OPEN "TEXT.DOC" FOR INPUT AS #l: OPEN "TEXT.BAT" FOR OUTPUT AS #2
20 WHILE NOT EOF(1l): LINE INPUT#1l, L$: PRINT#2, L$: WEND: CLOSE

End

10 KEY(21) ON: ON KEY(21l) GOSUB 100
20 KEY(22) ON: ON KEY(22) GOSUB 200
30 GO TO 30
100 SOUND 1200,1: PRINT "F11":RETURN
200 SOUND 5000,1: PRINT "F12":RETURN

Program Listing 3. Demo of On Key with F11 and F12 (Model 1000).

'Endless loop -- Press Ctrl-Break

End

Crist provided (see Program Listing 1).
Crist’s color test pattern displays all 16
colors that the 1000 can produce.

I ran Crist’s screen test with both
1000 Basics (old and new) under four dif-
ferent versions of MS-DOS (PC-DOS 2.0,
Tandy 1000 MS-DOS versions 2.11.00
and 2.11.22, and Tandy 3000 MS-DOS
3.1) and produced the same brown color
in each test. I could, however, vary the
brown hue by adjusting the contrast or

brightness knobs on my CM-2 display.
Low settings produced a color indistin-
guishable from dark red and high set-
tings verged on dirty orange. Brown was
the only color that changed so much
with monitor adjustment.

An RGBI monitor like the CM-2 can
only produce 16 colors—all possible
combinations of the red, green, blue, and
intensity signals. A brown pixel is pro-
duced by combining the red and green
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signals. Adding the intensity signal to
red and green produces a true yellow
(also known as light yellow). As noted,
however, the colors you see can depend
on monitor adjustment. Not all color
monitors can produce 16 colers. The
Tandy CM-1 display is not an RGBI mon-
itor. It provides crisp displays on the
1200, 2000, and 3000, but only eight
colors (there is no intensity signal).

Illegal Mode 5

Speaking of screen mode 5, Tony
Jackson (Port Angeles, WA) receives an
“illegal function call"” message when he
attempts mode 5 on his 1000 (16 colors
at 320- by 200-pixel resolution). It’s not
obvious in the manual, but you must set
aside extra memory for screen modes 5
and 6 with the Clear statement.

Both modes 5 and 6 are found only in
the PCjr and Tandy 1000 and require
32K of video RAM (twice the normal
16K). Jim Crist’s screen test (Listing 1)
uses mode 5, and you'll notice the Clear
statement in line 10 (32768 is 32K). Like
the IBM PCjr, the 1000 appropriates user
RAM for video memory. If you have a
128K 1000, you won't have much mem-
ory left to work with after clearing 32K
for graphics (less than 5K).

Memory More (Chips Up)
Recently, Keith Risler (London, On-
tario) purchased his 1000 HD (for less
than the 48K, single-drive Model III he
bought in 1982). He wants to add mem-
ory to his 1000’s Memory PLUS board,
but doesn’t want to *‘pay Radio Shack’s
going rate.”” When you buy the 1000 HD,
you don't get instructions for upgrading
the Memory PLUS board that comes in it.
The Memory PLUS board holds 16
memory chips in two rows of eight. The
base version sockets two banks of 64-
Kbit chips, adding 128K to the 128K on
the motherboard (totaling 256K). The
chips work in banks—eight 64-bit chips
provide 64K of RAM with each chip stor-
ing 1 bit of each byte. To add more mem-
ory, you must remove all the 64-Kbit
chips, add one or two banks of 256-Kbit
chips, and set a jumper on the Memory
PLUS board. The Memory PLUS board
can't handle both types of chip at once.
One bank of 256-Kbit chips brings the
system RAM to 384K (128K plus 256K),
and two banks bring your 1000 to the
maximum 640K. The inner bank must
be filled first. A jumper is located near
the medial end of the edge connector
that plugs into the motherboard. On a
128K Memory PLUS board, the jumper
connects the pins labeled E3 and E4. If
you install one bank of 256-Kbit chips,
move the jumper to connect pins E1 and
E2. If you install two banks of 256-Kbit
chips, remove the jumper altogether.

You can buy 256K chip sets (the *‘bit"’
is dropped in normal usage) at computer
or electronics stores or through the mail.
Check the ads in any magazine covering
IBMs. Prices were at their lowest early
this year but have crept up since. The
1000 requires 200-nanosecond (ns)
chips. Buying faster, more expensive
150-ns chips is a waste of money.

The number on the chip varies with
the manufacturer, but 256 is usually in
there somewhere. If you are not sure,
ask for an IBM PC 256K chip set. They
usually come in sets of nine because of
IBM's parity memory-checking scheme.
The ninth chip stores a parity bit for

each byte in the other eight RAM chips
in the bank. Even Tandy is selling 256K
chips in sets of nine now. Keep the ninth
chip as a spare.

Tandy 3000 and 360K Drive

Paul Mayo, stationed somewhere
overseas, is examining his drive options
for the Tandy 3000 he intends to buy. In
addition to the 1.2 megabyte (MB) floppy
drive that comes with Tandy’s AT clone,
he wants a fast 30MB or 40MB hard
drive, a 360K floppy drive, and a tape
drive to back up the hard drive. His pri-
mary concern is how the 3000 handles a
360K floppy drive.

Circle 289 on Reader Service card.

FREE

SOFTWARE

FOR TANDY
DESKMATE

The WARP SPEED Light Pen comes with a software disk containing CONT

Available Now ... LIG HT PE NS
FOR TANDY 1000

The WARP SPEED Light Pen is now available through RADIO SHACK Express
Order. Order # 90-2069 for a Lightpen that plugs directly into the TANDY 1000,
or order # 90-2074 for a Lightpen that plugs into the TANDY 1200 or 3000.*

The WARP SPEED Light Pen is a professional quality, stainless steel
pen that has been selected by the nation’s leading Corporations to
perform computer control operations, data input, high resolution
graphics and many other applications. The Light Pen is now plug
compatible with the TANDY computers and immediately available.

*Models 1200/3000 may need additional display adapter or light pen convertor card.

Warp Speed
Light Pen

ROLLER,

a fast file management program, a driver for Microsoft WINDOWS, and a driver for
TANDY DESKMATE. In addition, software is available for Light Pen control on
AUTOCAD, LOTUS 123, SYMPHONY, WORDSTAR, GEM and a Mouse to Light
Pen convertor called PENMOUSE that will convert most major mouse driven software
to Light Pen control.

Light Pen for TANDY 1000 ......... Cat. # 90-2069 ...$199.99
Light Pen for TANDY 1200/3000 .. .cCat. # 90-2074 ...$199.99

For more information call:

1-800-874-4315

(In California 1-800-826-1563)

WARP SPEED COMPUTER PRODUCTS, INC.
5555 South Inglewood Boulevard ¢ Los Angeles, CA 90230 © (213) 822-0647

Tandy and Radio Shack are trademarks of Tandy Corporation
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Circle 532 on Reader Service card.

the winning hand!

P C "Taxmfor TaxPros

win the
income
tax game!

Your tax knowledge

and skill combined with
PC - TAX make a win - win
combo. Don’t miss out!

PC - TAX will run on your MS - DOS
computer, or all major Radio Shack

PC-TAX WINS BY:

Offering a Tax System that has been in use for
more than nine years and has prepared over ten
million returns for users all over the United
States and in many foreign countries.

Supplying unlimited telephone support through
the tax season.

Shipping systems to your order far in advance of
the tax season, giving you time to learn its use
and hone your skills.

Computing all tax amounts, all fixed and
income-related limitations. Automatically totals
W-2’s, income averages, computes depreciation,
etc.

Doing returns twenty times faster than anyone
can do them manually.

machines. Once you power-up and
drop in our disk, you can forget
about the bugbear of changes in
the income tax forms. We take
care of it for you.

PC-TAXDOESN'T LOSE:

Doesn’t require you to buy some oddball and
expensive “operating system.” You put our disk
inyour machine and it does taxes. That’s all!

Doesn’t offer a “hot-shot amateur” or two or
three-times failed system. Each year many of
these are offered. Then they fail, taking the
accountant’s money down the tube with them.

Ifyou do tax returns, you need PC-TAX, the truly
professional computerized income tax prepara-
tion system. Look into it today!

CALL: (602) 753-1133
Contract Services Assoc.
507 Lead St. Kingman, Az. 86401

Manual - “Computerizing the Professional T ax Office” - $7.50
Demonstration Disk - Specify computer make and model - $7.50

S coNTRACT SERVICES ASSOCIATES

For FINAL solutions
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First the hard drive: Voice-coil, half-
height hard drives are still rare. (I've
heard of some people fitting fast full-
height hard drives in the 3000 with a
homemade bracket.) Tandy, however,
has recently introduced a 35MB, AT-fast
hard drive version of the 3000 ($4,499).
The half-height 35MB drive plus control-
ler runs around $2,200, nearly half of to-
tal cost. They're new; they're expensive.

The 3000’s 1.2MB floppy drive can
read 360K-format disks. It can also for-
mat and write 360K disks, but not with
total reliability. If the disk is new or has
been bulk erased before formatting on
the 1.2MB drives, you probably won't
have problems. I've talked with several
people who've had good luck. If the disk
has been written to by a 360K floppy
drive and not bulk erased, then you have
problems. The write tracks are thinner
on the high-capacity drives, and they
write to a 360K format by skipping
tracks. If a 1.2MB drive writes over a
thicker 360K track, the good data is bor-
dered by old data. When this is read by
the wide heads of a 360K drive, they pick
up a garble of old and new.

If you need reliable 360K capability, in-
stall a 360K drive in the 3000. The drive
plugs into the existing drive controller.

Both the floppy controller that comes
with a floppy-only 3000 and the hard-
drive controller in the 3000 HD support
two floppies. You must run the Setup
program to tell DOS that you've installed
new hardware. If you then format a disk
in drive B, MS-DOS automatically uses
the 360K double-sided format.

The MS-DOS 3.1 Format command
has a parameter (/4) for forcing the 360K
format in the 1.2MB drive. Once a disk
has been formatted as 360K, DOS rec-
ognizes it as such in either type of floppy
drive, then reads and writes accordingly.
Just don’t write with the 1.2MB drive to
floppies that have been written to in the
360K drive.

DeskMate Batch Files

I've stated in the past that DeskMate
doesn’t do batch files. DeskMate's Text
module adds only the carriage-return
(CR) character to the end of text lines,
not the CR/LF (line-feed) combination
required by the MS-DOS batch file pro-
cessor. Yoe Itokawa (University of Con-
necticut Math Department, Storrs, CT)
has come up with a clever way around
this problem. GW-Basic's LINE INPUT#
statement needs only a CR as a delim-
iter, so it can read in each text line from

a DeskMate DOC file. The PRINT# state-
ment, however, adds a CR/LF to each
text line it sends out to a file.

A two-line Basic program (Program
Listing 2) can therefore convert a
DeskMate file into an honest-to-ASCII
batch file. Itokawa incorporated those
two lines into a glamorous conversion
program, which, unfortunately, won't fit
here. You'll have to add your own name-
input and error-trapping routines.
Thank you, Yoe Itokawa.

New On Key Codes

Wayne Stoner (Salem, WI) writes that
the newer version of Basic (version 1.01)
changes the On Key codes for F11 and
F12 from 11 and 12, respectively, to 21
and 22. Program Listing 3 demonstrates
use of event trapping with these keys.H

Dave Rowellis an
80 Micro technical
writer speclalizing
in MS-DOS comput-
ing. Address corre-
spondence to him to
80Micro, 80 Pine St.,
Peterborough, NH
03458.

Circle 371 on Reader Service card.

8 MHZ SUPER SPEED-UP

FASTEST SPEED-UP AVAILABLE
(models 1,3,4,4P,4D - all versions)

BESTSELLER!!IMAKE YOUR COMPUTER THE FASTEST IN TOWN!

No Wait-States -

software and/or hardware controlled ..

SUPER-RAM

(ramdisk version) 4.14

Ramdisk program to use 128k -1 megabyte memory,
the most extended program on the market today. New-

....$ 25.00

dos-80 or TRSDOS 6.X

SPECIAL SUMMER PRICE . ...
upgrade for older versions $4.00 + old diskette
ONE MEGABYTE MEMORY BOARD
FOR MODEL 4 (non gate array. All versions) .
FOR MODEL 4P (gate array & non gate array) .

FOR MODEL 4 (gate array)
FOR MODEL 4D (gate array)

1/2 MEGABYTE MEMORY BOARD

£

$129.99

$175 00 your Tan

. $175.00 PG Des
e $225 00 ning time of your
. $225_00 87BASIC™, s readsE

Tandy 1000

SPEED
UNLIMITED

087

If you're programming, running spreadsheets or CAD software on
CF 1000—fasten your seatbelt!

PG Design has developed an 8087 adapter card, SPEED TICKET, for
dgy 1000 which allows you to

ramatically accelerate the run-

rograms. Programmers’ tools like MicroWay's
eets like Lotus 1-2-3™, or CAD software like Auto-
desk's AutoCAD™ run as much as 500 percent faster when you get
yourself a SPEED TICKET from PG Design.

- u the hood on your Tandy 1000, unplug the 8088 chip, plug it
FOR MODEL 4 (non gate array. Al versions) . . . . $125.00 Lo BoP SPEED TICKET, and plug the SPEED TICKET back into
FOR MODEL 4P (gate array & non gate array) . . . $125.00 the original 8088 socket. Wipe the windshield and you're off.
FOR MODEL 4 (gate array) . . . ..o 0. $1 75.00 SPEED TICKET comes with test software and our guarantee that it
FOR MODEL 4D (ate array) . . ... ... .. $175.00 works perfently, or your money backl

SPEED TICKET - $249
5MHz V20 Processor - $19.95
(boosts performance speed an additional 3-5 percent)

8087 processor with test software for Tandy 1000A - $149.

PG

Design

Memoryboards without 256k(150ns) Chips. Price $30 a
set (8 chips). 1/2 MEG = 16 chips.
1 MEGABYTE = 32 chips

SEATRONICS—

P.0.B. 4607 - 6202 ZA MAASTRICHT - HOLLAND
TELEX 56509 MONEY BACK GUARANTEE

Please specify exact system configuration for orders or requests
VISA - MASTER CARD - ACCES - EUROCARD -
TRAVELERS CHEQUES

We accept Master Card, VISA, money orders, and checks.
We ship within five days of receiving your order.

PG Design Electronics, Inc.
Dept. B, 37560 Thirty-one Mile Rd,
Rlchmond MI 48062

313/727-2744
Circle 470 on Reader Service card.
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THE ART OF PROGRAMMING / by Bruce Tonkin

Random File Access:
Reaching for the Record

My last two columns have focused
on the proper handling of disk
files, both sequential and random. I've
told you how to open them, how to put
records into them, and how to manage
space in them most effectively. This
month, I'll conclude my series on disk files
with a discussion of random-file access.
To retrieve records from a random file,
you can write programs using one of four
methods: access by record number, ac-
cess by hashed index, access by binary
search, and access by binary-tree (B-
tree) index. The first method is the sim-
plest: The program asks the operator for
the record number it should retrieve. If
the file doesn’t contain many records,
and if the records are in an order that’s
easy for the operator to remember, then
this method of retrieving records is as
efficient and effective as any other.

Hashing Routines

No matter which access method a pro-
gram employs, the computer needs a
number in order to'retrieve a record.
Computer operators, however, are more
likely to remember a key item than a rec-
ord number. For that reason, many pro-
grammers prefer hashing, which con-
verts easy-to-remember key items into
record numbers.

A simple hashing method is to add the
ASCII values of each character in a key
item. Suppose, for example, that the key
is always exactly five characters long. If
the key field contains only uppercase let-
ters, the smallest value the hashing rou-
tine might return is the value for the key
“AAAAA.” Adding the ASCII values of
these characters (65 x 5) gives you the
number 325. The largest value the rou-
tine could return would be for the key
“Z727272Z” 91 x 5 = 455). To make sure
records started with the number 1,
you'd subtract 324 from whatever num-
ber the routine returned.

This hashing method supplies unique
numbers for 131 records. When the op-
erator types in the key, the hashing rou-

System Requirements

All Systems

tine supplies the record number for that
key. Simple, right? Unfortunately, all
hashing-based record-retrieval methods,
including this one, have problems.

One problem is that a record with the
key ““AAAAZ’ will return the same
value as those with the keys “AAAZA,”
“AAZAA," “"AZAAA,’ and “ZAAAA."’
The same is true of records with the keys
“BAAYA,” “CAAXA,” and so on. This is
known as a collision. Programs must
provide means of handling collisions, or
they must be constructed in a way that
makes collisions impossible. The latter
can be done, but it’s often only practical
if you know each key value in advance.

Another problem is that the number of
records returned by the hashing method
won't (and often shouldn’t) correspond
exactly with the number of records in the
data file. In fact, the precise number of
records to be stored usually isn’t known
in advance. The method I described
above could return 131 numbers, but
what if you want to store 200 records?

A third problem has to do with the rec-
ord numbers themselves. For example,
what happens if you're entering the first
record, and the routine returns a record
value of 99? You often can’t write record
99 unless you've already written records
1 through 98. That means you might
have to prewrite every record in the file
before you can write even one of them.

Routine Fixes

Now that I've told you what's wrong
with hashing, I'll give you the good
news. Solutions exist to all three prob-
lems. For handling collisions, you have
the following choices: You can create an
‘‘overflow’’ area, you can employ an-
other hashing method, or you can con-
duct a systematic search for space.

The purpose behind overflow areas is
to give programs alternate areas to
search for records whose hash keys col-
lide. The program writes the records to
a specific area, which needn’t be in the
same file. If the operator asks for a record
and the program finds another record at
the numbered position, it searches the
overflow area for the correct record.

The second solution for handling col-
lisions—employing another hashing
method—is a matter of providing a dif-
ferent algorithm or a different key value
for the same algorithm. Using the pre-
vious example, you could obtain a differ-
ent key by replacing the lowest letter in
the key with the letter *“Z.”” This would
allow an overflow area for a maximum of
five collisions per position, which proba-
bly isn’t enough under most circumstan-
ces. In other words, using a different
algorithm won'’t prevent all collisions.

The third solution—performing a sys-
tematic search for space—can be han-
dled in a number of ways, but the easiest

lllustration by Hal Mayforth
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is to search for the next available slot.
Most microcomputers are about 10
times faster at reading sequentially than
they are at skipping around in a file. In
effect, this method creates an overflow
area equal to all the unallocated space in
the file. You must make sure, however,
that the file has enough space to hold all
conceivable records. Also, if the file be-
comes very full, at least some records
will be far out of position, and record ac-
cess will be slowed.

The problem of hashing-routine num-
bers not corresponding with the number
of records in a data file is easier to fix. If the
hashing method returns only 131 record
positions, you can multiply by a propor-
tion that gives the number of slots desired.
For 200, you’d multiply by 200/131 and
round to the nearest whole number.

The easiest way to handle the third
problem is to write all records with a pre-
determined pattern that tells the pro-
gram ‘‘blank record here.”” A more
sophisticated method is to use an index
file, which contains a pointer to the rec-
ord at the position returned by the hash-
ing routine. You could add data in sequen-
tial order, and the data-file space wouldn't
need to be prewritten. Instead, the index
file would be.

This sounds fancy, but it really isn’t.
Suppose the hashing routine returned a
value of 99, and you want to write the
first record in the data file. The program
looks at record 99 in the index and finds
that no previous record occupies that po-
sition. It then puts the value 1 in the index
file at position 99 and writes the record
in the data file at record number 1.

Toretrieve therecord, the program calls
the hashing algorithm, which returns the
value 99. Then it looks at position 99 in
the index, reads the value 1, then reads
record number 1, and compares the key
value to the search key. Since it
matches, the record can be displayed.

Hashing techniques offer two distinct
advantages: speed and lack of file main-
tenance. You never have to sort or reor-
ganize the data file, and a good hashing
algorithm can find most records in only
two disk accesses—one to read the index
and one to retrieve the record. The most
difficult job is picking the correct hash-
ing algorithm. One disadvantage of hash-
ing is that the records in the file are gen-
erally not in sorted order. Retrieving the
previous or next record by key value is,
therefore, impossible.

Binary Searches

The third file-access method—a binary
search—finds arecord by selectively halv-
ing the record interval to be searched.
For this method to work correctly, the
records must be in sorted order.

Suppose you want to find a record

with the key ‘“‘Bruce” in a file containing
100 records. First, you must determine

.whether the record is in the top or bot-

tom half of the file. Let's say you look
at record number 50, which is keyed
““Maria.” If the records are sorted alpha-
betically, then ‘“‘Bruce’” must be among
records 1-49. Suppose you next look at
record number 25, which has the key
‘‘Duane.”’ Your search area then be-
comes records 1-24.

You would next look at record number
12. If its key turned out to be *‘Brian,”
your search area would become records
13-24. You’d next check record 18 [(13 +
24)/2]. Say the key value is ‘‘Carol.”” The
search area then becomes record num-
bers 13-17, and the next record to exam-
ine is 15 [(13 + 17)/2)]. Even if the key
value of record 15 is ‘‘Bruce,” you're still
not done. You ought to check records 14
and 13,aswellas 16 and 17, to see if there
are any more occurrences of ‘‘Bruce.”

In general, a binary search requires, at
most, log2(N) record reads (rounded up) to
find a particular record in a file of N rec-
ords. In a 100-record file, no more than
seven reads are required to find a record
or to determine if the record isn't present.

The chief advantage of a binary search
isthatyoucanalwaysretrieve the nextand
previous records (sorted alphabetically).
The main disadvantage is that for the
search to be efficient, the file must be
sorted. If you haven't sorted the file re-
cently, new records will be out of order and
you will have to search them individually.

B-Tree Indexes

B-trees provide all the advantages of a
binary search without the need for sort-
ing when you add or delete records. Rec-
ords must be indexed, but you deliber-
ately create a B-tree index with holes
where additional indexes or pointers can
be inserted.

Several methods exist for using B-
trees. I'll describe a basic approach us-
ing an index file of random records
called blocks. Each block contains point-
ers, as well as space for adding new ones.
When a block becomes full, it splits. The
pointers in the upper half then migrate
to the new block, while those in the
lower half stay with the old.

The old block may contain another
pointer in a special position that tells the
program using the B-tree that the next
block of pointers can be found in block
number N. Thus, the block of pointers
form what is called a “linked list.”” If the
blocks also contain an index to the pre-
vious block, the list is ‘‘doubly linked.”
Alternatively, when a block splits, the
whole index file beginning with the next
block could slide up one position. The
new block could then be inserted in the
open position thus created.

On most microcomputers, a typical
file contains several-thousand records.
Since the index file might contain 100 or
more pointers per block, only 20 records
need be moved, even if the first block is
split. That takes only several seconds
and should occur only once every 50 rec-
ords or so.

I prefer to use an index file with a block
size of 512 or 1,024, and I split a block
only when it is full. If I use integers for
the data-file record numbers, then each
block would contain pointers for 256 or
512 records. Blocks would be moved, on
average, every 128 or 256 times I added
a new record.

For most data files, a block size of 1,024
means that no file would require more
than 64 blocks for all possible pointers
for a particular key. In fact, since few mi-
crocomputer data bases contain more
than 4,000 records, most data files re-
quire only eight index blocks.

The advantages of using B-trees are
easily summarized:
® The data file and the index file grow
dynamically.
® All records are always sorted on the
keys used.
® You can always find the next and the
previous records.

@ No file maintenance is required.
® Record access is relatively fast.

The disadvantages are more subtle. I
can name three:
®To find a record, the program must
skip through the data file, which is often
slower than hashing and puts more wear
on your drives.
® Adding or deleting one record in a large
file can mean moving a large number of
index blocks, resulting in long delays.
® B-trees are more complex pieces of
code than hashing routines. They re-
quire more memory and can be difficult
to debug.

Overall, I'll consider only two methods
for retrieving records from a random file:
hashing and B-trees. In the past, I used
hashing almost exclusively. If an appli-
cation required that the operator be able
to retrieve the next or previous record, I
used a B-tree. Recently, I used a B-tree in
a spelling checker and found that to be
an ideal application.

Bruce Tonkin is
an independent
| software developer,
industry critic, and
author of The Crea-
tor data-base man-
ager. You can reach
him at 34069
Hainesville Road,
Round Lake, IL
60073.
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PUBLIC WORKS / by Bradford N. Dixon

Public Utilities

Over the years, one area of interest
consistently ranks either first or
second among 80 Micro readers: pro-
gramming utilities. Programs that let
the user look deep into the memory of
his machine or scan the magnetic infor-
mation stored on his disks are very pop-
ular with TRS-80 users. This month’s
public-domain (PD) prizes are utilities.
You can download them from 80 Micro’s
BBS (603-924-6985); UART settings are
300/1,200 baud, 8-bit words, 1 stop bit,
no parity.

Two programs for the Model 4 and two
for the Tandy 1000 are featured this
month. The first is David Goben's
Utility4/CMD, a miniature Super Utility
clone for the Model 4, while the second
is a program from Chuck Harper called
DSKCAT4/CMD. DSKCAT4 is a disk-
file cataloging program that helps you
organize your disks. The Tandy 1000
programs are Membrain.EXE, a RAM-
disk program submitted to the public
domain by Dennis Lee, and ARC.COM,
Systems Enhancements Associates’
squeezing and archiving program for
MS-DOS systems.

Son of Super U

David Goben'’s Utility4 is a machine-
language program that lets you examine
the information on a TRSDOS 6.x disk
and modify that information. Utility4
does not have the extensive set of menus
found in PowerSoft's Super Utility pro-
gram for the Model 4, or many of the
powerful disk-editing features of the
commercial program, but as an inexpen-
sive means of finding out how informa-
tion is stored on your disks, Goben’s
program works nicely.

The initial menu lists all the functions
available to you. Options include dis-
playing disk, cylinder, or file sectors.
These options display the information at
the sectors you specify and then let you
page through neighboring sectors on the
disk, where you can modify stored infor-
mation if desired.

Utility4 also lets you display specified
portions of the main memory, copy in-
formation to another disk by sector, or
copy information by file. Utility4 has
password encoding and decoding capa-
bilities, as well.

No documentation file accompanies

Utility4, but if you have any experience
using Debug or Super Utility, moving
around through your disks with Utility4
will come quite naturally. Model 4 own-
ers who are new to disk editing will have
to explore the options available. I rec-
ommend using a backup disk for prac-
tice sessions.

Disk-File Dilemmas

If you’ve had your Model 4 for any sig-
nificant period of time, you probably
have quite a collection of disks—in
boxes, on shelves—with no easy way to
tell what files are on each disk. The an-
swer to all the disorganization is a cata-
loging program that creates a volume of
file names from each of your disks under
a single name.

Chuck Harper, a familiar name to those
who look for quality PD software, wrote
DSKCAT4/CMD for Model 4 owners who
have more files and disks than they can
remember. With DSKCAT4, you can cre-
ate a single disk that contains the names
of all the files you have on all your disks,
each disk with its own catalog name.
Then, as necessary, you can edit each
catalog when you add or delete files to or
from disks, display a disk’s file catalog,
and print that catalog.

DSKCAT4 reads disks formatted un-
der all versions of TRSDOS 6, TRSDOS
1.3 in 40 or 80 tracks, all formats of
LDOS 5.1.x, Radio Shack’s CP/M Plus

(CP/M 3.0), and Montezuma Micro’s CP/M
2.2. The two menu screens tell how the
program works. All you do is line up
those disks full of unknown files and let
DSKCAT4 organize them for you. The
lack of a documentation file won't hinder

the use of the program in the least. And
once you've got all those files cataloged,
you might find some long-lost PD trea-
sures of your own.

A Free RAM Disk

One of the hottest PD programs for the
Tandy 1000 these days is a RAM-disk
utility from Dennis Lee called Mem-
brain.EXE. Taking advantage of extra
RAM in a Tandy 1000 with 128K or
more, Membrain creates a system file,
Membrain.SYS, which is a DOS device
driver for an emulated disk drive config-
ured to your specifications.

By including a Device command in the
CONFIG.SYS file on your DOS disk to in-
itialize Membrain.SYS, you can in-
stantly add another disk drive to your
system when you boot your Tandy 1000.
The RAM drive works the same as a
hardware drive with three exceptions.
First, you don’t have to format it. Sec-
ond, you lose everything on the drive
when you turn off the computer, so be
sure to save what you need to keep. And
third, the RAM drive is fast.

Depending on the amount of RAM in
your machine, you can configure the
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DEBUG

Non-PD
programs cannot
be submitted to
BBSes because
the owners have
not put them in
the public
domain.

RAM disk to any size as long as there is
64K or more memory left for the system.
The default configuration of Membrain
gives you an emulated 160K drive with
512 bytes per sector and one sector per
cluster. The default number of directory
slots on the RAM disk is 64.

Membrain is a fine example of the ele-
gant programming you can find in the
public domain. It is simple yet provides
aservice for MS-DOS users who might not
otherwise take advantage of their ma-
chines’ RAM-disk capabilities. The pro-
gram'’s documentation is short and easy
to follow. Tandy 1000 owners with min-
imally configured systems can use their
machines in ways not possible otherwise
without purchasing a second disk drive.

Archive Adventures

System Enhancement Associates of
Wayne, NJ, has placed version 5.1 of
their MS-DOS file-archiving program,
ARC.COM, in the public domain as a
freeware program. It is well worth add-
ing to your Tandy 1000 collection of
disk-file utilities. Though ARC works
much the same as LU4, which I featured
last month for Model 4 owners, it in-
cludes a variety of options not available
in many other archiving programs.

As a programming utility, ARC creates
and maintains an archive of disk files
collected as one file in such a way that
you can recover individual files intact at
a later time. But ARC differs from other
archiving programs and library utilities
because it automatically compresses the
files being archived. The resulting ar-
chive takes up a minimum amount of
disk space.

ARC provides functions that add files
to an archive, move files between ar-
chives, update files in an archive, delete
archive files, extract files from an ar-
chive, run files from an archive, and
more. The program even has an option
that encrypts the information in an ar-
chive, making it less readable than it ap-
pears in its compressed state and thus
more secure from snooping.

Included on most bulletin-board sys-

tems (BBSes) that have ARC.COM is an
extensive documentation file and a
shorter instructional file for people al-
ready familiar with archiving programs.
Readers who want to obtain the most up-
to-date version of the program can order
it from System Enhancement Asso-
ciates, 21 New St., Wayne, NJ 07470, for
$50 including the extensive printed
documentation.

A Word to the Wise

With the deadline for the 80 Micro
Disk Swap now passed and our coffers of
PD programs nearly full, it's a good time
to point out one of the most common
problems with swapping program disks.
Some programs submitted to BBSes or
to PD libraries are not actually public-
domain software. Several times during
the disk swap, copyrighted and non-PD
programs turned up on the disks sub-
mitted to the swap. Programs like these
cannot be swapped or submitted to
BBSes because the owners have not put
them in the public domain.

How do you tell what is not a PD pro-
gram? First, any program that has been
published by a magazine is not a PD pro-
gram. By buying the magazine, you pur-
chase the right to use the programs
therein for your own use and not for pub-
lic distribution. The same rule applies
when you purchase a disk or tape of pro-
grams from a publication.

Be suspicious of supposedly PD pro-
grams that appear to be too good to be
true. If you can, break into the program
and look at the code for copyright no-
tices or statements that put the program
into the public domain. And when writing
programs that you want to make available
to the public, put in a comment line stat-
ing that you are doing just that.

The PD software network extends the
useful life of your computer after manu-
facturer support ends and new sources
of commercial software dry up. But the
harm done by putting nonpublic pro-
grams into the public domain damages
the credibility of the system. Scrutinize
the programs you upload and download,
and if you find programs that are not in
the public domain, notify the sysop of
the BBS where you found them.l

Bradford N. Dixon
is an 80 Micro tech-
nical writer and
telecommunications
enthusiast. You
can contact him via
80 Micro's bulletin-
board system or at
80 Micro, 80 Pine
St., Peterborough,
NH 03458.

Perfect Disguise

My August 1986 article, ‘‘Disguise
Your Data’ (p. 48), contains a typograph-
ical error in line 510 of the Program List-
ing. The complete line should read:

510 PRINT *'1. View key number for a specific
date'’: PRINT ‘‘2. View ALL key num-
bers': PRINT “3. Write 1 year's worth of
key numbers to a disk file"': PRINT

I hope this helps anyone having prob-
lems with the incorrect version. (Tom
Higginbotham, Fort Worth, TX)

Filekeeping Fix

A reader has pointed out an error in
line 120 of Filekeep, my program ap-
pearing in the August 1986 80 Micro
(**Good Filekeeping," p. 60).

The correct line should read:

120 IF S4LSB>255 THEN S4LSB =S4LSB -
256:54MSB =S4MSB + 1

In addition, you must change the
PRINT# statement in lines 900 and 910
to WRITE#, and the semicolon in 910 to
a comma. This will cause a later screen
display to print the DK1 and DK2 vari-
ables properly. Otherwise, the two vari-
ables could be read in and later printed
as one variable because of the method
with which they were saved.

Readers using TRSDOS 6.02.xx
might want to use CAT instead of DIR in
line 1720. (David L. Kuzminski, Peters-
burg, VA)

Plus and Minus

Roger Alford’s June 1985 Project 80
column (Power Play: Building Single
and Dual Power Supplies, p. 90) contains
an error in the schematics for the +5-
and - 5-volt power supplies. The 7805 is
a positive regulator, while the 7905 is a
negative one. (David C. Valenti, Ocean
Springs, MS)

No Hits, No Runs, One Error

Roger Alford’s May 1986 Project 80 col-
umn (Ports [llustrated, p. 66) contained an
error in Fig. 4. Since a differential re-
ceiver adds signals — A and - B algebra-
ically, common mode noise is sub-
tracted. Your sketch shows noise as both
plus and minus spikes, which would add
instead. The spikes should be facing in
the same direction to cancel each other.
(W.R. Beer, Keyboard Products Co.)
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I he Model 4's Z80 CPU has only

limited arithmetic abilities. It can
add and subtract 8- and 16-bit values,
compare two 8-bit values, and handle 8-
bit binary-coded decimal (BCD) arith-
metic, but not much more. (See the May
1984 The Next Step, p. 192, for an expla-
nation of BCD arithmetic.) TRSDOS 6
has four arithmetic supervisory calls
(SVCs) that add some arithmetic capa-
bilities. Your programs can call SVCs to
multiply or divide two 8-bit values or an
8-bit value by a 16-bit value.

Arithmetic based on 8-bit bytes and
16-bit words is useful for system-level
programming that is mostly concerned
with calculating memory addresses,
disk sector numbers, and the like. How-
ever, the real world seldom cooperates
with programmers by limiting the num-
bers about which humans are concerned
to integers between zero and 255 or zero
and 65,535.

If you're writing a program that needs
to handle numbers outside these ranges
or needs to work with real numbers, you
have three choices. The first is to change
languages and use the floating-point
routines in Basic, C, or Pascal. The sec-
ond is to create a library of Z80 floating-
point or BCD routines to handle the arith-
metic. The third choice, and the one I
want to discuss this month, is to perform
some simple conversions and work with
extended-length integer arithmetic.

Long Integers

One byte can represent values be-
tween zero and 255; 2 bytes are suffi-
cient for representing values up to
65,535. If you increase the storage avail-
able for a value to 4 bytes, you can rep-
resent any number between zero and
4,294,967,296. And 8 bytes can hold
values up to nearly 20 quintillion (1.8E19
hexadecimal). Clearly, if you create arith-

80
System Requirements

Model 4/4P/4D
Editor/assembler

Table 1. Binary multiplication.

Normal long multiplication:

In the computer:

Multiplicand: 10110 000010110
Multiplier: 10011 000010010
Partial 10110 000010110
products: 10110 000101100
10110 101100000
Product: 110100010 110100010
Calculation algorithm:
Setup: Multiplier: 10011 Carry flag: O
Multiplicand: 000010110
Result: 000000000
Iteration 1:
Shift multiplier right: 01001 Carry flag: 1
Carry flag set, add multiplicand to result:
Multiplicand: 000010110 (first partial product)
Result: 000010110
Now shift multiplicand left:
Multiplicand: 000101100
Iteration 2:
Shift multiplier right: 00100 Carry flag: 1
Carry flag set, add multiplicand to result:
Former result: 000010110
Multiplicand: 000101100 (second partial product)

Table 1 continued

Ilustration by Fred Schrier
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Integer
arithmetic isn’t
subject to the
round-off errors
that plague
Sfloating-point
routines.

metic routines for multibyte values, you
can manipulate astronomical numbers.

At first, it seems that these large num-
bers solve only half the problem, be-
cause they are all still integers. None of
them can represent a value like $1.25.
However, programmers who use lan-
guages that do not support floating-point
operations know how to use long inte-
gers to advantage.

When you're doing arithmetic with
numbers representing money, you al-
most always think in terms of dollars. A
cent is written as 1/100 of a dollar, re-
quiring a decimal point. But if you
change your focus, it's just as easy to
think of $1.25 as 125 cents. If you mul-
tiply all money values by 100 before
starting to work, you can deal with
money values as integers. Once you
complete the calculations, you can con-
vert the answer back to its normal form.

The same applies to most other float-
ing-point values. Depending on the prob-
lem, it is almost always possible to
convert floating-point numbers into
large integers, perform integer arithme-
tic, then convert the answer back into a
real number.

It is much easier to write and under-
stand multibyte-integer arithmetic rou-
tines than floating-point routines. As an
added bonus, integer arithmetic is not
subject to the round-off errors that inev-
itably plague floating-point routines.
However, you cannot easily scale some
problems into an extended-integer form,
most notably problems involving trigon-
ometric functions. While you cannot use
extended-integer arithmetic in all situa-
tions, it is a useful tool for many numeric
applications.

The Routines

The Program Listing this month dem-
onstrates addition, subtraction, multipli-
cation, and division on multibyte inte-
gers. It is not a complete program, but a
collection of subroutines that handle the
multibyte arithmetic. You can call these
routines from any Assembly-language
program and, with a little modification,

Table 1 continued

Result: 001000010
Now shift multiplicand left:
Multiplicand: 001011000
Iteration 3:
Shift multiplier right: 00010 Carry flag: O
Carry flag not set.
Shift multiplicand left:
Multiplicand: 010110000
Iteration 4:
Shift multiplier right: 00001 Carry flag: O
Carry flag not set.
Shift multiplicand left:
Multiplicand: 101100000
Iteration 5:
Shift multiplier right: 00000 Carry flag: 1
Carry flag set, add multiplicand to result:
Former result: 001000010
Multiplicand: 01100000 (third partial product)
Result: 110100010
Now shift multiplicand left:
Multiplicand: 001011000
Final result: 110100010
Table 2. Binary division.
Normal long division:
10011 = Quotient
Divisor: 10110 110100010 = Dividend
10110
100001
10110
10110
10110
0 = Remainder
Calculation algorithm:
Setup:
Quotient: XXXXXXXXX
Dividend: 00000 110100010
Divisor: 10110
Carry flag: 0
Iteration 1:  Shift dividend left:
Dividend: 00001 101000100
Divisor: 10110
Compare divisor with left 5 bits of dividend:
Carry flag: 1
Complement carry flag and rotate quotient left:
Quotient: XXXXXXXX0
Iteration 2: Shift dividend left:
Dividend: 00011 010001000
Divisor: 10110
Table 2 continued
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from a program written in Basic.

All the routines expect the multibyte
integers to be in the same format: a string
of bytes in memory with the most-signifi-
cant value at the lowest memory address
and the least-significant byte at the high-
est address. Also, you call all the routines
with the DE and HL register pairs pointing
to (containing the address of) the multi-
byte operands and with the C or BC regis-
ter holding the length of the operands.

Since the length of each operand
must be held in a single register, it is im-

possible to use these routines with op-
erands that are more than 255 bytes or
2,040 bits long. The multiplication and
division routines are somewhat more
limited: The total length of both their op-
erands must be no more than 255 bytes. I
doubt that this will present any impor-
tant actual restrictions, since these rou-
tines can still handle values that, ex-
pressed in base 10, can be 38 digits long.

All four routines return results in the
same most-significant-to-least-signifi-
cant format, with HL pointing to the re-

Table 2 continued

Carry flag:

Quotient:

Compare divisor with left 5 bits of dividend:

Complement carry flag and rotate quotient left:

1

Xxxxxxx00

Iteration 3:

Dividend:
Divisor:

Carry flag:

Quotient:

Shift dividend left:

Compare divisor with left 5 bits of dividend:

Complement carry flag and rotate quotient left:

00110 100010000
10110

1

xxxxxx000

Iteration 4:

Shift dividend left:

Carry flag:

Quotient:

Dividend: 01101 000100000
Divisor: 10110
Compare divisor with left 5 bits of dividend:
Carry flag: 1
Complement carry flag and rotate quotient left:
Quotient: xxxxx0000
Iteration 5: Shift dividend left:
Dividend: 11010 001000000
Divisor: 10110
Compare divisor with left 5 bits of dividend:
Carry flag: 0
Subtract divisor from left 5 bits of dividend:
Dividend: 00100 001000000
Divisor: 10110
Set carry flag and rotate quotient left:
Quotient: xxxx00001
Iteration 6: Shift dividend left:
Dividend: 01000 010000000
Divisor: 10110

Compare divisor with left 5 bits of dividend:

Complement carry flag and rotate quotient left:

1

xxx000010

Iteration 7:

Dividend:
Divisor:

Carry flag:

Quotient:

Shift dividend left:

Compare divisor with left 5 bits of dividend:

Complement carry flag and rotate quotient left:

10000 100000000
10110

1

xx0000100

Table 2 continued

sult and with the length of the result in
the Cregister. The addition and subtrac-
tion routines are self-contained: They
need no extra buffer or work space. How-
ever, the multiplication and division rou-
tines each require two buffers besides the
original operands. All the routines destroy
one or both of the original operands.

The addition and subtraction routines
are simple. Each of them handles the
arithmetic in the same way that you
were taught in elementary school. The
routines start on the right, or least sig-
nificant, side of the operands and add
them together byte by byte toward the
left, correctly handling any carry or bor-
row as they go. In the case of a carry or
borrow from the last byte, the routine
will return with the carry flag set to in-
dicate an overflow from the addition or
underflow from a subtraction operation.

The multiplication and division rou-
tines are not much more complicated in
theory, but the implementations are
more confusing. They are based on the
calculation methods taught in elemen-
tary school for long division and long
multiplication, but they also make use
of the fact that binary numbers are writ-
ten with 1's and zeros only.

To use the multiplication routine, you
must correctly set up the two operands
and the HL, DE, and BC registers. Also,
the calling routine must provide two
buffers. The first buffer, whose address
is passed to the routine in the IX register,
must be 1 byte longer than the two oper-
ands together. This buffer will hold the fi-
nal result. The second buffer must reside
in memory immediately below one of the
original operands (the one to which HL
points). It is essentially an extension of
the multiplicand and will hold partial
products as the answer is calculated.

The multiplication routine begins by
checking the multiplier’s rightmost bit. If
that bitis a 1, the multiplicand is added to
the final product. Then the multiplicand
is shifted to the left and the next bit of
the multiplier is tested. The process re-
peats for the total length, in bits, of the
multiplier. If you look at Table 1 while
studying the multiplication routine, the
process should be easier to understand.

The division routine also needs two
extra buffers: one to hold the result and
another as a work space. It uses the stan-
dard long-division computational tech-
nique: It tries to divide the divisor into
the first bit of the dividend, then into the
first 2 bits, the first 3 bits, and so on.
Whenever a division is possible, the rou-
tine records a 1 in the result buffer and
subtracts the divisor from a portion of
the dividend. As part of each step, the
routine multiplies the quotient by 2 and
shifts another bit of the dividend into the
working buffer (see Table 2).
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The multiplication and division rou-
tines need the help of some auxiliary sub-
routines. The final three routines in the
Listing are extended-integer shifts and a
multibyte comparison operation. All
three utility routines are simple and the
listings should make their operation clear.
It would be easy to implement other
kinds of multibyte shift operations if you
need them for your own programs.

Building a Calculator

It would not be difficult to expand on
these routines and build a multibyte cal-
culator program, but I do not have the
space in this column to do so. At first,
the process of translating between ASCII
decimal numbers and the multibyte bi-
nary numbers that these routines re-
quire might seem difficult, but you can
use the routines themselves to help you.

To translate from an ASCII string to
binary form, you need to write a pro-
gram that can read the ASCII string from
a buffer. It must move through the buffer
from left to right until it finds a byte that
is not an ASCII digit. Each time it picks
up a digit, it must multiply the value in
a result buffer by 10, then add the value
of the digit to the result buffer.

To translate from a multibyte binary
value back to ASCII, you need to reverse
the process. First, clear a result buffer to
all ASCII spaces. Divide the binary value
by 10, translate the remainder into an
ASCII digit, and place that digit to the left
of the digits already in the output buffer.
The process then repeats until the bi-
nary value has been reduced to zero.

Short routines like those in the List-
ing make excellent additions to a library.
You can keep such a library in source-
code form inside a partitioned data set if
you use EDAS/PRO-Create and the PDS
utility from MISOSYS.

If you use MRAS or M80, you can as-
semble the routines into relocatable ob-
ject files, store them in a library, and link
them into your own programs as you
need them. As you build such source-
code or object-code libraries, you'll find
that you spend considerably less time
developing new programs because you
can reuse routines that you have already
written and debugged.l

Write Hardin

1 Brothers at 280 N.
| Campus Ave., Up-
land, CA 91786.
“{ Enclose a stamped,
self-addressed en-
velope for a reply.
You can also con-
tact Hardin on
CompuServe's WE-
SIG (PCS-117).

Table 2 continued
Iteration 8: Shift dividend left:
Dividend: 00001 000000000
Carry flag: 1
Divisor: 10110
Carry flag is set so subtract divisor from left 5 bits of dividend:
Dividend: 01011 000000000
Divisor: 10110
Set carry flag and rotate quotient left:
Quotient: x00001001
Iteration 9:  Shift dividend left:
Dividend: 10110 000000000
Divisor: 10110

Compare divisor with left 5 bits of dividend:

Carry flag: (6]
Subtract divisor from left 5 bits of dividend:
Dividend: 00000 000000000
Divisor: 10110
Set carry flag and rotate quotient left: :
Quotient: 000010011
Remainder: 00000  (left 5 bits of dividend)

Program Listing. Multibyte arithmetic routines.

00100 ;Program Listing. Multibyte arithmetic routines.

00110 ;

06120 ; Multibyte Arithmetic Routines

00130 ; ==

00140 ;

00150 ;

00160 ; Multi-Byte Addition Routine

00170 ;

00180 ; Entry: HL ==> Operand 1

00190 ; DE ==> Operand 2

00200 ; C = Number of bytes in each operand
00210 ;

00220 ; Return: HL ==> Result (opl + op2)

00230 ; C = Number of bytes in result

00240 ; CF set if overflow

008250 ; Operand 1 destroyed

00260 ; Operand 2 unchanged

00270 ; -

00280 ; Uses AF

90290 ;

00300 MADD EQU $

00310 PUSH BC ;Save count

00320 LD B,0 ;BC holds count

00330 ADD HL,BC ;HL ==> (LSB of opl) + 1
00340 EX DE, HL

00350 ADD HL,BC ;HL ==> (LSB of op2) + 1
00360 EX DE, HL .

00370 LD B,C ;Both B and C have original count
00380 XOR A iClear carry flag

00390 ;

00400 MADDSS$ DEC HL ;Point to byte in opl
00410 DEC DE ;Point to byte in op2
00420 LD A, (DE) ;Get byte from op2
00430 ADC A, (HL) ;Add byte from opl

00440 LD (HL) ,A iStore result

00450 DJINZ MADDS$ ;Loop until done

00460 POP BC ;Recover original count
00470 RET

00480 ;

00490 ; Multibyte Subtraction Routine

00500 ;

06510 ; Entry: HL ==> Operand 1

00520 ; DE ==> Operand 2

008530 ; C = Number of bytes in each operand
00540 ;

00550 ; Return: HL ==> Result (opl - op2)

00560 ; . C = Number of bytes in result

00570 ; CF set if underflow

00580 ; Operand 1 destroyed

p0590 ; Operand 2 unchanged

00600 ;

00610 ; Uses AF

00620 ;

00630 MSUB EQU $

00640 PUSH BC iSave count

00650 LD B,0 ;BC holds count

00660 ADD HL,BC ;HL ==> (LSB of opl) + 1
00670 EX DE,HL

00680 ADD HL,BC ;HL ==> (LSB of op2) + 1
00690 LD B,C ;Both B and C have original count

Listing continued
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YOUR
TANDY

The Full House will expand
your Tandy 1000 to its full
I/0 and memory configur-
ation for only $315.

Features:

2 parallel ports (centronics)
2 serial ports (RS232)

Real Time clock/calendar
Memory, up to 512K

DMA Controller

The Full House is actually a
combination of two boards
that can be joined into one.
You have the option of buy-
ing either the I/O or memory
section first and later com-
bining the two without
using an additional slot.
Each can also be used
separately.

ENHANCE

Full House 1/0 $170
Full House Memory (256K) $130
Full House Memory (512K) $165

Full House combination $315
(512K)
Shipping & Handling $6

Dealer inquiries
welcome.

Mastercharge/Visa accepted.

To order, in California call:
800 626-9541 ext. 1131

Elsewhere:
800 452-4445 ext. 1131

Call now to get the value
and flexibility that nobody
else offers.
SJS Engineering
P.O. Box 998
Milbrae, CA 94030-

Circle 297 on Reader Service card.
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00700
00710
00720
00730
00740
008750
00760
00770
00780
00790
00800
00810
00820
00830
00840
00850
00860
00870
00880
00890
00900
00910
00920
060930
00940
00950
00960
00970
00980
00990
01000
01010
01020
01030
01040
01050
01060
081070
01080
01090
01100
01110
01120
01130
01140
01150
01160
01170
01180
01190
01200
01210
01220
01230
01240
61250
01260
01270
01280
01290
01300
01310
01320
01339
01340
01350
01360
01370
01380
01390
01400
01410
01420
01430
014490
91450
01460
01470
01480
01490
01500
01510
01520
01530
01540
01550
01560
01570
01580
01590
01600
61610
01620
01630
01640
061650
01660
01670
01680
01690
01700

XOR A ;Clear carry flag
MSUBS$$ DEC HL ;Point to byte in op2
DEC DE ;Point to byte in opl
LD A, (DE) ;Get byte from opl
SBC A, (HL) iSub byte from op2
LD (DE) ,A ;Store result in opl
DJNZ MSUBSS$ ;Loop until done
X DE, HL ;Restore pointers
POP BC ;Recover original count
RET
i
5 Multibyte Multiplication Routine
i
3 Entry: HL ==> Operand 1
; DE > Operand 2
H IX > buffer of length B + C + 1
; B = Number of bytes in operand 1
: C = Number of bytes in operand 2
i
& Operand 1 must be preceded by C+1 unused bytes
i
: Return: HL ==> Result (opl * op2)
3 c = Number of bytes in result
: Operand 1 destroyed
7 Operand 2 destroyed
H Uses AF
i
MLTCNT DW $-$
i
MMULT EQU $
LD (MLTCNT) ,BC ;Save counter for later
PUSH B ;jAlso place on stack
PUSH HL ;And pointer to opl
LD A,B ;Find length of IX
ADD A,C ; scratch buffer - 1
EXX ;Use the alternate registers
LD C,A ;Save in C
LD B,0 ;BC = size of buffer - 1
PUSH IX ;Copy IX pointer
POP HL ; to HL
PUSH IX ;Copy it again
POP DE ; to DE
INC DE ;DE ==> scratch buffer + 1
LD (HL) , 0 ;Zero-out first byte
LDIR iZero entire buffer
POP HL ;Get pointer to opl
DEC HL iHL ==> highest unused byte
PUSH HL ;Transfer
POP DE ;i to DE
DEC DE ;And move back one space
POP BC ;Get original count
LD B,0 ;BC = # of empty bytes - 1
LD (HL) , 0 ;iPrepare to empty these bytes
LDDR ;All empty bytes set to 0
INC DE ;DE ==> opl - ¢c -1
PUSH DE ;Save this pointer on stack
PUSH IX ;Transfer pointer
POP HL ; to HL
INC A ;A = length of IX buffer
LD C,A ;Store in C
LD B,0 ;BC = length, DE==> opl buffer
EXX ;jBack to regular registers.
POP HL ;HL ==> opl - ¢ -
LD B,A ;B = length of HL + C + 1
LD (MLTCNT) ,BC ;Save new counters
LD B,0 ;BC = length of op2
SLA c ;C=C*2
RLC B ;BC = orig value * 2
SLA (o]
RLC B ;BC = orig value * 4
SLA C
RLC B ;BC = length of op2 * 8
MMLT1$$ PUSH BC ;Save bit count of op2
LD BC, (MLTCNT) ;Pick up operand lengths
CALL MSHR ;Test least bit of multiplier
JR NC,MMLT2S$$ ;No carry -- leave
EXX ;Else exchange registers
CALL MADD ;Add partial product to total
EXX ;Back to regular registers
MMLT2$$ OR A ;Clear carry flag
CALL MRL ;Mult. partial product * 2
POP BC ;Get back bit count
DEC BC ;Finished with one loop
LD A,C ;iGet least significant byte
OR B iMerge in most significant byte
JR NZ,MMLT1$$ ;loop until done
PUSH IX ;jTransfer result pointer
POP HL ; to HL
LD BC, (MLTCNT) ;Get return length
RET
i
; Multibyte Division Routine
i
; Entry: HL ==> Dividend (operand 1)
; DE > Divisor (operand 2)
; IX ==> buffer of length B
; C = Length of dividend and divisor
i
i Dividend must be preceded by C unused bytes.
i

Listing continued
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MAC INKER"
Listing continued Re-ink Any Fabric Ribbon
81718 ; Return: HL ==> Result (opl / op2) Automatlcally fOI' less
817290 ; DE ==> Remainder
ggig : Dividend is destroyed than b cents.
gggg i Uses aF,B Dedicated Units start at 354.95
91770 f)IVCNT DW $-$ ;Storage for original counts i 3
01786 MDIV  EQU : Universal Cartridge $68.50
01790 LD B,C ;Both B and C have length count MAC INKER
918060 LD (DIVCNT),BC ;Save the B and C registers U
$1810 EXX iMove to alternate registers niversal Spool
01820 PUSH IX ;Move pointer to result
91830 POP HL : to HL MAC INKER $66.95
01849 LD BC, (DIVCNT) ;Get count P
01850 EXX ;Finished with alternate setup shipping $3.00
01860 PUSH DE ;Save pointer to divisor
01870 DEC HL ;HL ==> highest scratch byte
01880 PUSH HL iCopy to DE
91899 POP DE
91900 DEC DE ;DE ==> second highest scratch byte
91919 LD B,9 ;BC = length of scratch area
91920 PUSH BC ;Save on stack
01930 DEC c ;BC = scratch length -1
81940 LD (HL) , 0 ;Empty high byte
01950 LDDR ;iEmpty scratch space
91960 POP BC iRecover count
01979 POP DE ;DE ==> divisor; HL ==> dividend )
01980 SLA C ;C = C*® 2 )
e e B iBC = orig value * 2 Lubricated, Dot Matrix Ink $3.00,
ggg%g BLC B ;BC = orig value * 4 bottle available in black/brown/
LA (]
02038 RIC B iBC = length of op2 * 8 red/green/yellow/purple/
02040 PUSH BC ;Save on stack orange/gold and si i
020590 LD BC, (DIVCNT) ;Get count again g g Sﬂvelt )
02060 LD A,B ;Add dividend length Over 50,000 MAC INKER(s) in the field.
02070 ADD A,C ; to divisor length .
02080 LD B,A ;Store back in dividend length Over 7500 printers supported.
02090 LD (DIVCNT) ,BC ;And save
02100 POP BC ;Recover shift counter
02110 MDV1S$SS PUSH BC ;Save shift counter MERCIJRY MODEM
02120 LD BC, (DIVCNT) ;Get length of operands 0, * z
02130 CALL  MRL . iShift dividend left Really 100% Hayes* Compatible.
92140 JR C,MDV2S$$ ;Go if carry ]
02158 CALL MCHP ;Compare divisor 300/1200 l?aud' .
gaice CCF 156 PFLig thy carry £33 B audio monitor/front panel lights.
7 JR NC, MDV ;Go 1 ivisor is larger
02180 MDV2S$ CALL  MSUB iElse subtract divisor B 18 months warranty.
02190 SCF ;And set carry flag o
02208 MDV3S$$ EXX ;Move to alternate set Shipping $4.00
02210 CALL MRL ;Shift quotient left
02220 EXX ;Return to regqular set
02230 POP BC ;Get shift counter
02240 DEC BC ;Finished one iteration
02250 LD AyB iMerge the MSB
02260 OR c ; with the LSB
092270 JR NZ,MDV1$$ ;Loop until finished
02280 EXX ;Move to alternate side
02290 PUSH BC ;Save original count 3205.00
02300 EXX
02319 EX DE,HL ;DE ==> remaind . .
#2320 PUSH Ix' ;Get resﬁlrtnaggiiéer *Hayes is a trademark of Hayes Microproducts.
02330 POP HL i in HL
wa B DATA SWITCHES
02350 RET n %
02360 ;---—- All types, all lines switched, all metal,
02370 ; Multibyte Rotate-Left Routine heavy duty switch, elegant design, best
02380 ; value for money.
02398 ;  Entry: HL ==> Operand oney T
02400 ; B = Number of bytes in each operand
02410 ;
02420 ; Return: HL ==> Result
02430 ; CF set if shift out of most significant bit
02449 ; Operand shifted one position left
02450 ;
92460 ; Uses AF
92470 ; & 00
#2480 MRL EQU $ i
02490 PUSH BC ;Save countex:f 2 Ports Parallel or Serial s 75
02500 PUSH AF ; and carry flag 3
92510 LD Cc,B ;Move count to C 4 Ports Parallel or Serial 315000
02520 LD B,0 :BC hds count 2 Computers/2 Printers
82530 ADD HL,BC JHL ==> last byte + 1 " 00
92540 LD B,C ;Copy count to B Parallel or Serial ‘ s1.50
82550 POP AF iGet back carry flag We have cables too. Please inquire or
02560 MRL$S  DEC HL ;Move to next byte specify at time of order.
92570 RL (HL) ;Shift it
62580 DJINZ MRLS$S$ ;Loop through all bytes Order Toll Free.
92590 POP BC .
02600 RET Call or write for free brochure.
02610 ;
02620 ; Multibyte Shift-Right Routine 1-800-547-3303
02630 ; :
02640 ; Entry: DE ==> Operand . In Oregon 503-297-2321 (24 hours line)
02650 ; C = Number of bytes in operand
02660 ;
92676 ; Return: DE ==> Result _ m u er
02688 ; CF set if shift out of least gignificant bit
02696 ; Operand shifted one position right =
02700 ; ®
02718 ; Uses AF rlen s
92720 ;
Listing continued 6415 SW Canyon Ct., #10, Portland, OR 97221,
telex 4949559
Dealer inquiries welcome.
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Listing continued

02730 MSHR EQU $

02740 PUSH DE ;jSave pointer

82750 PUSH BC ;Save counter

82760 EX DE,HL ;Pointer to HL

02770 LD B,C ;Copy count to B
02780 OR A ;iClear carry flag
02798 MSHR1$$ RR (HL) ;Shift a byte

02800 INC HL ;Move to next byte
02810 DJNZ MSHR1S$$ ;Loop through all bytes
02820 EX DE,HL ;Restore HL

02830 POP BC ;iRecover count

02849 POP DE ;Recover pointer
02850 RET

02860 ;

02878 ; Multibyte Comparison Routine

02880 ;

02898 ; Entry: HL ==> Operand 1

02900 ; DE Operand 2

02910 ; C = Number of bytes in each operand
02920 ;

02930 ; Return: CF, NZ if op2 > opl

02940 ; NC, Nz if opl < op2

02950 ; NC, z if opl = op2

02960 ;

02976 ; Uses AF

02980 ; -
02998 MCMP EQU $

03000 PUSH BC ;Save count

93010 PUSH DE ;Save pointers

03020 PUSH HL

03030 EX DE,HL ;Swap pointers

03040 LD B, C ;B holds count

03050 MCMP1$$ LD A, (DE) ;Get byte from opl
93060 CP (HL) ;Are they different
03070 JR NZ ,MCMP2$$ ;Yes -- go

03080 INC HL ;Else bump

03090 INC DE ; pointers

93100 DJINZ MCMP1$$ ;And loop until done
#3110 MCMP2$$ POP HL iRecover original values
03120 POP DE

03130 POP BC

03149 RET ;Return flags status
03150 END

End

Circle 90 on Reader Service card.

TANDY COMPUTERS

SALE PRICES write or call for Warranty Information
TOLL FREE 800-222-9485

MODEMS ¢ PRINTERS e SOFTWARE ¢DISK DRIVE
100% RADIO SHACK® PRODUCTS AND COMPONENTS
TOLL FREE MON-FRI TOLL FREE
800-222-9485 centRALTIME  800-222-9485

The cost of owning a computer is coming down, but they are still out of reach for a lot of people. We
offer the possibility of purchasing computers, printers, software and all the extras at well below the
suggested retail prices.

If you need a better way to keep track of a home budget plan or a business inventory, why not make
the investment at rock bottom prices. You get the support of the biggest name in small computers,
nationwide warranty, and service work. In many cases, we will ship the same day.

During our years of business experience we have learned the meaning of money, resources, and
personnel management. We offer a way to increase your effectiveness in these areas at a tremendous
savings to you.

The next move is up to you. Just give us a call on our toll free hot line for the latest quotes on Tandy/
Radio Shack computers, software, and equipment. It could be the best move that you will ever make.

¢ FREEDOM ELECTRONICS ~™"™ """

(A Division of Four-Wa, Inc.) 513 N. Grant Lexington, NE 68850

Tandy and Radio Shack are registered trademarks of Tandy Corporation

IN NEB CALL 308-324-7279 NEB RESIDENTS ADD 3!% SALES TAX

Circle 427 on Reader Service card.

complement your every acti-
vity. TK 0. is a terminal/mo-
dem program, screen-orient-
ed line editor, print spooler
H and macro-key utility that
| can be called from just about

— | any progrem. Just think,
ALY can Toage BAS hig

can leave BASIC, dial up a
BBS, dump & listing to the
printer, grab aline of text from the screen and return to
BASIC without losing a stitch. We can only hint at the
power of TK.0., you owe it to yourself to give it a ry
today! (for Model 4/4P /4D with TRSDOS 6 x)
O check here to order T.K.0. @ $69.95

The DOS assist that makes using your

Model 4/4P/4D a snap. Just a few
short keystrokes and you can sel-

ect one or more files that can be
42 Executed/Renamed/Listed/
Removed and Copied at the
J) touch of a key! Then there's
a unique feature that lets you
type in more than one DOS library command on the same

line, and that's only a few of the features that are

provided in this impressive utility! For fast relief from
the headaches of dealing with TRSDOS 6.2, take "DIRECT"
relief from SOTA Computing Systems Limited.
check here to order DIRECT @ $59.95

eONEVV/ee If what you need is a pro-
fessional appointment/
calendar program, here's
a full featured economical
alternative to those ex-
pensive and awkward
multi - function utilities
like DESKMATE. Day-by-
Day is the practical choice
for users who want to use
their Model 4/4P/4Ds to
help organize their busy
schedules. With features like auto-reminders, an address
book, and printer options, you'll find all the power you
could ever want in this well-crafted application. Start
doing things everyday with Day-by-Day.

O check here to order DAY*BY*DAY @ $59.95
At last there's a disk catalogue program
for the Model 4/4P/4D. End the frus-
trating hours of searching for disk
files and turn your file cataloging
chores over 10 TRScat. The program
includes options for saving, Joad-
ing, viewing, and sorting files as
‘well as options for preparing print-
outs of your sorted files. Don't waste
your valuable time any longer, order

TRScat for your computer today!

[ check here to order TRScat @ $39.95

The best BBS for the
Model 4/4P/4D just got
better! f&st87 now sup-
ports  300/1200 baud
operation and is compat-
ible with every Radio
Shack direct connect
=| auto-answer modem
(Hayes and compatibles
100!). With minimum disk access, lightning fest response,
hard drive compatibility, and a large message and user
base, fast87 is the BBS of choice for the discriminating
SYSOP. (Requires 128K and runs with TRSDOS 62X or
DOSPLUS 4.x). Try before you buy! e Call the SOTA
BBS at (604) 688-5061 e 24 Hours a Day

[ check here to order fast80(2nd Edition) @ $79.95
5= NEW) o DERSION 2 o NEW

No other FORTH hes such features at such an
affordable price. Includes a complete string
handling packsge, floating point math, screen
editor and beginner's tutorial. ¥With FORTH from
SOTA you ¢an run in native (direct disk) or DOS
(DOS file) mode. You can easily create /CMD files
100! No rovyalties or site licensing required - for all
the programmin; ﬁuvn:r you wish you had - order

FORTH from SOTA today.
O check here to order FORTH @ $149.95
choose 1 of: OModel | OModel 111 OModel 4/4P/4D
OCP/M (Yer 2.x) OCP/M Plus {Yer3.x)

fa—
ﬂmm@ Ocheck here to order@$49.95
The ultimate disk zapping utility for the Model 4/4P/4D.
Runs with TRSDOS 6.2.x or DOSPLUS 4x and will read
Model 1-111-4¢ and CP/M sectors, single or double density,
one or two sides, 35 to 80 tracks.

Ocheck here to order@$39.95
A must for the Model 4/4P/4D BASIC or Assembly
Languasge Programmer. Create imeginative screen
displays using designe’s powerful screen editor - then
let designe prepare source files to reproduce your art

TO ORDER:

INSTRUCTIONS: Check off the products you wish to
order and remit this ad together with the total amount
(US Funds). Ve accept payment by check, money-order,
VISA or MasterCard (if paying by charge card, please
remember to include your card number and expiry date)
Prices include shipping. Purchase orders welcome but
are subject to a $5.00 handling fee. Prices are higher
outside the U.S. and Canada - write for details.

MOST IMPORTANTLY e DON'T FORGET T0 INCLUDE YOUR

FULL NAME & ADDRESS WITH YOUR ORDER

213-1080 Broughton Street
ORDER Vancouver,B.C.
Canada - V6G 288
Order b

Mail or Phone
* (604)

688-5009 *

Computing
Systems

Limited
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REVIEWS |

Continued from p. 33

ing the supplied undocumented macros
in the process.

As for the applications themselves, I
lost interest in the word processor as
soon as I started to type; I completed
most of my second line while my first
was still undergoing word-wrap.

The word processor has move and
copy commands, but the only everyday
editing function besides backspacing in-
volves pressing the delete key, which
highlights text from the cursor to the
right margin, and then shrinking or en-
larging the block to be deleted. Able One
gives you the option of saving deleted
text to disk to be printed as strikeouts in
the final file; I'd rather have a delete-
word or delete-line command.

Able One's spreadsheet offers versatile
cell referencing (description by cell
name or row and column headings, as
well as absolute and relative addresses)
and the shorthand functions ADDROW
and ADDCOL to cut down on sum for-
mulas, but it’s generally as good as the
word processor despite its windowed
bar, pie, and scatter graphs. The default
size fits on one screen, a Lotus-busting
23 rows by nine columns; you can expand
to over 10,000 active cells with 640K,
adding rows or columns 100 at a time,
but the spreadsheet is still small, slow,
and short on financial functions.

The data-base component reminded
me of another program: not dBase III or
PFS:File, but Traveling Software’s T-
base for the Model 100. Instead of a free-
form approach, Able One requires ample
preplanning; you have to enter labels fol-
lowed by data types (such as alphanu-
meric or integer), number of characters,
and sorting parameters in brackets (Last
Name: [A20,P)).

That might be all right if the data base
worked, but when I tried one parameter
(specifying a unique data item that can
occur only once per file to prevent dupli-
cate records) I got hopelessly scrambled
entries.

Conclusion

Able One offers conveniences like
background printing and communica-
tions (a simple terminal program with
CRC instead of XMODEM protocol and a
clumsy data-capture toggle), and it's
good at linking spreadsheet cells or at-
taching a spreadsheet or graph file for
printing inside a word-processing docu-
ment, although it attaches whole files in-
stead of selected data and its destination-
to-source copying is a chore compared to
other programs’ clipboards.

But while it's okay at running appli-
cations in windows, its applications are
awful. Extensively rewritten and de-
bugged, Able One would be about half as
good as DeskMate.

Before running GW-Convert, you
must transfer the MS-DOS Basic pro-
gram to the Model 4 and save it in ASCII
form. Utilities are currently available to
perform this transfer directly to a Model
4 disk, but I used the communication
programs already available in the
Models 4 and 1000 (the COM/DVR pro-
gram and the Telecom option in Desk-
Mate), along with an RS-232 cable.

GW-Convert comprises modules on a
data disk that perform various conver-
sion functions, as required by the com-
mands that need converting. Some are
used only in Basic compiled programs.

The disk also contains several sample

Basic Conversions
by David Engelhardt

* % %

GW-Convert runs on the Model 4 (64K)
and requires one disk drive. The Alternate
Source, 704 N. Pennsylvania Ave., Lan-
sing, MI 48906, 517-482-8270. $99.95.

W-Convert converts MS-DOS pro-

grams to Model 4 Basic for use on
TRSDOS 6.x. It requires no other hard-
ware except the optional Model 4 high-
resolution graphics board. You need the
board in the event that the MS-DOS pro-
gram contains graphics commands.

Circle 240 on Reader Service card.

MACH 2

TURBOCHARGES

- BASIO

(Turbo Pascal Version
coming soon!)

7Brand new from the pub-
lishers of The Inside Track
and Peeks 'n Pokes, MACH
2 is a library of ultra fast
assembler subroutines for
interpreted and compiled
BASIC. Many functions faster than
Turbo Pascal and C. Debug inter-
preted and compile the same pro-
gram with no changes.

MACH 2 includes: Window Manager (also draws boxes) e Extra Memory
Manager—store/sort/search data using all available DOS memory e Controlled
input routine ignores Ctrl-C and Ctrl-Break e Display data 4-10 times faster than
BASIC-instantly when compiled ¢ BLOAD/BSAVE in compiled BASIC e
Read/write files at DOS speeds ¢ Scroll windows any direction e Print using for
numbers up to & times faster than BASIC e Change file attributes — hide,
unhide, read-only, etc ¢ Get & change default drive/current directory e
DOS/BIOS function calls and interrupts ¢ Many more functions, sample pro-
grams and a manual explaining the use of each routine.

No assembler program or knowledge of assembler programming is re-
quired. MACH 2 can be used by beginners.

Still not convinced? Call toll free 1-800-922-3383 and get a free demo disk.
Demo requires IBM PC, XT, AT or compatible.

MACH 2is only $75.00 and is not copy protected. Include our subroutinesin
your programs with no royalties. Requires DOS 2.00 +, GW-BASIC or IBM
BASIC. Video routines require IBM or compatible. Others run under any MS-DOS
2.00 +. Compatible with Quick BASIC, BASCOM 1.00 and 2.00, MS compilers.

SHIPPING AND HANDLING. $3 USA, $5 1st class (Canada) $18.00 elsewhere.
We welcome MC/Visa/COD (add $3 COD). To order call 1-800-922-3383. In
Georgia, or for tech support, call 404-973-9272.

2220 Carlyle Drive ¢  Marietta, Georgia 30062

MicroHelp, Inc.
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EXPRESS CHECKOUTS

programs for standard and high-resolu-
tion graphics applications. These pro-
grams will help you become familiar
with using GW-Convert’s commands.

Once you start the program, an on-line
help file is available as a reference guide
to every GW-Convert command. I found
this feature helpful; each command’s
use and function is well documented.

To convert an MS-DOS Basic program
once it resides on the Model 4 in ASCII
form, you enter the MS-DOS input-file
name and the output-file name for the
converted file. Conversion options in-
clude shipping the source and converted
code to the printer along with a cross-
reference list. I found these features ex-
tremely helpful. GW-Convert saves the
cross-reference list to disk so you can re-
fer to it later.

Once you have converted the source
program, you might be able to run it di-
rectly under Model 4 Basic. I say ‘“‘might
be able’ because not all commands can
be converted. In most cases, you will
have to make some modifications to the
program or add entire routines in order
to duplicate those commands that you
cannot convert.

Model 4 Basic doesn’t support the fol-
lowing GW-Basic reserved words: Beep,
BLOAD, BSAVE, Calls, CHDIR, Circle,
Color, COM, CSRLIN, Draw, Environ,
ERDEYV, Files, IOCTL, Key, Locate, Mo-
tor, Noise, Paint, Palette, PCOPY, Pen,
Play, PMAP, Point, Preset, PSET, Ran-
domize, Reset, RMDIR, Screen, SEG,
Shell, Stick, STRIG, Timer, View, and
Window.

GW-Convert’'s cross-reference file or
printout lists all Basic reserved words
that were either incompatible with
Model 4 Basic or could not be translated.
The GW-Convert manual contains many
tips to help you in either case.

To test GW-Convert, I took one of the
sample programs and ran an already
supplied converted version. I then cre-
ated my own converted copy using GW-
Convert. Upon running the newly con-
verted program, I found many syntax
problems. I then referred to the cross-ref-
erence list to see what commands were
incompatible or could not be converted.

The first on the list was Width, with a
reference to its supposed line number. I
referred to the line and found no Width
command. I then looked in the manual
and discovered that some commands
are converted to a command string that
might include some GBasic high-resolu-
tion commands. To get some of these
commands to work, you have to remove
the ones that are not applicable to the
converted application or a syntax error
might result.

I also noticed that some commands
were not converted to anything. The man-

Command Problem

Clear You might have to alter
allocation requirements.

INP Model 4 ports are differ-
ent.

INPUT; No echo suppression for
a carriage return.

LOC() The Model 4 doesn’t re-
turn to the number of
bytes allocated to the file.

On event Model 4 Basic offers only
On Error GOTO.

Out Model 4 ports are differ-
ent.

PEEK You might have to reas-
sign the location.

POKE You might have to reas-
sign the location.

Randomize Model 4 Basic can't spec-
ify a reseed value.

RND Model 4 Basic can't re-
seed or ask for a previous
random number.

Sound The Model 4's tone and
duration are different.

USR You might have to recal-
culate the memory ad-
dress.

Table. GW-Basic reserved words
not compatible with Model 4 Basic.

ual showed a moderate list of Basic re-
served words not supported by or not
considered compatible with Model 4 Ba-
sic. The Table lists GW-Basic reserved
words that are incompatible with Model
4 Basic.

GW-Convert does not check some
commands for parameter errors. Run-
ning my converted copy gave a syntax
error because the command syntax was
**‘SOUND 400,0", the same as in the MS-
DOS version. The Sound command ex-
ists on both machines, but its parame-
ters are different. These errors are easy
to locate by running the program.

GW-Convert contains a short list of
commands, so it's easy to learn and use.
The manual is well documented and
contains many tips. It even contains sec-
tions that describe reserved words that
can be converted, those that can’t, and
why. The manual has a handy index of
command words for quick reference.

I did not discover any serious prob-
lems with GW-Convert. If at all possible,
I recommend that you become familiar
with the MS-DOS version of your pro-
gram before you attempt any conver-
sions. This is beneficial when you debug
and modify the target program.

GW-Convert gives you a good start, but
you have to be prepared to enhance and
modify the target program. GW-Convert
is neither foolproof nor 100 percent ac-
curate, but it’s good enough to get you
going and can be a real time saver.Hl

AT4X4Plus
* % %k ¥

The AT4X4Plus works on the Model
3000. Qubié, 507 Calle San Pueblo, Ca-
marilto, CA 93010, 800-821-4479; Cali-
fornia residents call 800-987-9741. $395
for 1,024K, $595 for 2,048K.

Now that you have your Model 3000,
with its blazing speed and exceptional
graphics, you need to fill it up. The 3000
comes with only 512K, and you have
eight slots to play with. Well, memory is
cheap and the AT4X4Plus can put a slot
to good use.

The AT4X4Plus comes with 1,024K—1
megabyte (MB)—of memory and a serial
and parallel port. It has a variety of op-
tions: another 1,024K of RAM (expand-
able to 4MB with the optional 2MB RAM-
PAK), three serial ports, and a game port.

You can configure the board into split
or nonsplit addressing. Model 3000
users who have added the 128K to bring
their systems up to 640K would use non-
split addressing; those with 512K would
round out the memory to 640K and split
the rest to above MS-DOS’s 1MB range.

To use the board, you must configure
it by setting its dual in-line package (DIP)
switches, install it, and run the 3000’s
DOS setup utility so the computer will
recognize the additional memory.

The tables and diagrams for configur-
ing the board are somewhat confusing.
You have to understand the board’s
bank setup to understand the tables. In
spite of several diagrams and tables of
switch locations and configurations, I
found the text more helpful.

You also need to configure the parallel
printer port and serial port, and they
each have an interrupt to set. The RS-
232C serial ports support the shared in-
terrupt of Xenix and Multilink. The se-
rial port has a DBOP connector, standard
for an AT computer, but since serial de-
vices use a DB25P, you'll need an adapter
cable between the DBOP and DB25P con-
nectors. The parallel printer port has the
standard DB25 female connector.

Once you configure the board, you are
ready to install it in the 3000. The in-
stallation instructions are clear and con-
cise. You can install the board in any slot
from 3 through 6. After installation, you
need to run the 3000’s setup program to
change the user memory and extended
memory amounts.

But what do you do with all this mem-
ory? MS-DOS can directly access up to
only 640K; the rest is relegated to a RAM
disk or print spooler. One deficiency in
this board is that it has no software sup-
port for the expanded memory specifi-
cation by Lotus/Intel/Microsoft. Other
special software, such as Xenix or a local
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area network (LAN), is required to access
the memory.

The board is easy to install, is reason-
ably priced, and works well. While it
doesn’t take advantage of expanded
memory, the AT4X4Plus would be ideal
for anyone who needs a large RAM disk
or Xenix system.

—Beve Woodbury

The Norton Editor
* & Kk K

The Norton Editor runs on the Tandy
1000/1200/3000 (256K) and requires
one disk drive. Peter Norton, 2210 Wil-
shire Blvd., Santa Monica, CA 90403,
213-453-2361. $50.

I have been using WordStar for years
to create programming source code and
I questioned the need for yet another ed-
itor, even one from the man who wrote
the Norton Utilities. After using the Nor-
ton Editor, I found myself admitting de-
feat. The program is good. In fact, it is so
good that I probably won't use WordStar
for source-code generation again.

The Norton Editor is a text-processing
program specifically designed for pro-
grammers. Most word-processing soft-
ware is designed for generalized use and
lacks some of the features found in a pro-
grammer'’s editor.

The program groups its functional
commands into the following categories,
which you access by pressing the appro-
priate function key: Help (F1), Status
(F2), File Commands (F3), Block Com-
mands (F4), Screen Format (F5), Miscel-
laneous (F6), Printer Commands (F7),
and DOS Processor (F9).

The Editor contains most of the useful
commands found in word processors. The
block commands let you mark blocks of
text for deletion, copy a block to another
part of the text, move a marked block of
text, and find blocks of text.

One important feature lets you open
and work on two documents or pro-
grams simultaneously. The Editor splits
the screen into two windows that each
contain a separate document. A block
command lets you ‘‘window copy’ a
block of text from one program into the
other. This is handy for programmers
who often use a standard module header
at the beginning of their source code.

Another programmer’s feature not
found in most word processors is a com-
mand that lets you display the file being
edited in a *‘condensed format.” In this
mode, the Editor displays only those
lines in the program that contain a letter
or symbol in the first column. Most mod-
ule names and labels found in a program
begin with a character in column one

Because it

is such a
straightforward
program, TRScat
doesn’t require

a lot of
documentation.

(such as in C, Pascal, and Assembly lan-
guage), so you can quickly find a desired
label. You can scan through your pro-
gram using the arrow, page-up, and
page-down keys. When you find the la-
bel you wish to edit, press any other key
to activate the full-screen mode. This
feature is especially useful for editing As-
sembly-language programs where labels
must begin in the first column.

The Norton Editor is extremely capa-
ble. You can use it for creating docu-
ments as well as for programs. The
editor contains a word-wrap feature, so
you could use it for correspondence or
other simple word-processing functions.
It doesn’t contain complex functions
such as automatic hyphenation.

If you write your own programs, you
should consider the Norton Editor. It's
a bargain.

—Gary Shade

TRScat
* % K Kk

TRScat runs on the Model 4 (64K) and
requires TRSDOS 6.2 and two disk
drives. SOTA Computing Systems Ltd.,
213-1080 Broughton St., Vancouver, BC
V6G 2A8, 604-688-5009. $39.95.

It can be difficult to remember on
which disk you have recorded a pro-
gram. Because I have a terrible memory,
I spend a lot of time with the TRSDOS
DIR command. I will often search
through 10 or more disks before stum-
bling onto a sought-after program.

To alleviate this situation, I recently
had the pleasure of using TRScat.
TRScat lets Model 4 owners quickly and
easily catalog, sort, and locate all the
programs in their disk library. Besides
TRSDOS 6.x.x disks, TRScat can catalog
DOSPLUS 3.4/3.5, MultiDOS 1.3/1.5/
1.6, and LDOS 5.x.x disks.

You execute TRScat as a command file
from the TRSDOS level by entering
TRSCAT. Once executed, TRScat
searches for a printer configuration file
called TRSCAT/CFG. If TRScat doesn’t

locate the file or is making its initial run,
you must set up the configuration file by
either staying with the preset defaults or
manually setting parameters such as the
size of the left margin and the number of
columns per printed page. You can spec-
ify printer control codes for condensed
type or alternate type styles.

With the printer configuration set, TRS-
cat presents a 14-option main menu:
build a disk catalog, view the catalog file
on the video, print the catalog file, sort
the catalog, display a disk directory, en-
ter file names manually, search for a file
name or a disk ID code, write the catalog
file on a disk, read a catalog file from a
disk, kill a disk file, configure TRScat,
remove a disk from the catalog, print a
disk-space map, or exit from TRScat.

TRScat has a few drawbacks. It ac-
cepts only drives zero through 3, so it
won'’t support a hard-disk drive. And it
doesn’t cope well with catalog having
more than 140 entries. TRScat also isn’t
compatible with Pronto, the memory-
resident application from MISOSYS. You
can call up Pronto from TRScat, but
your computer goes off on a strange voy-
age if you try to use one of Pronto’s
applications.

Because TRScat is an in-memory data-
base program, a catalog file must either
be built or read from a disk before
TRScat can be of any real use. You can
easily build a catalog file by assigning
each disk a four-digit alphanumeric ID
code and letting TRScat read the disk’s
directory. Once built, the catalog file can
be sorted by disk or file name. You can
search for program names or disk ID
codes by either exact or partial match.

Because it is such a straightforward
program, TRScat doesn’t require a lot of
documentation. However, SOTA doesn’t
use the program’s ease of use as an ex-
cuse for a shoddy manual; TRScat
comes with an excellent 20-page man-
ual. Its organization is superb and its
content should answer even the most in-
experienced user’s questions.

Even though TRScat is a simple pro-
gram, it is useful and well done. While
its narrow purpose makes the price a bit
steep, anyone with more than a few
disks will find TRScat a great time-saver.

—Mark D. Goodwin

Dots-Perfect

* % % %k

Dots-Perfect works with the Epson FX/
JX/RX printers. Dresselhaus Computer

Products, 837 East Alosta Ave., Glen-
dora, CA 91740, 818-914-5831. $79.95.

If you own an Epson printer, you know
that it is a reliable workhorse. And if you
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Astral Projection

by Delmar Searls

I he best games are those that teach.

To that end, I've written a program
simulating the gravitational pull of stars
on a space probe that you launch toward
a target at one end of the screen.

The challenge is to find the starting po-
sition and velocity that will enable the
probe to reach its destination—but that's
only part of the fun. Try different launches
to see what interesting paths the probe
will take. It sometimes loops around
stars and even settles into stable orbits.

Ode to Galileo

The program, which I've called Grav-
ity, is based on simple physics. The grav-
itational force exerted on the probe by a
star is directly proportional to the star’s
mass and inversely proportional to the
square of the distance between the two
objects. In other words, a star twice as
massive as another exerts twice the
force at the same distance; double the
distance and the force becomes one-
fourth as strong.

For each star in the scene, the gravi-
tational force is calculated and applied to
the probe. This enables the program to
vividly illustrate the motion of such as-
tronomical objects as comets. The probe
speeds up noticeably as it approaches a
star and slows down as it leaves. A close
pass alters the probe’s course more than
one from farther away; furthermore, the
faster the probe goes, the less it is af-
fected by gravity.

If Only NASA Had This

Gravity asks you a series of questions
for setting up the game. You can choose
up to 10 stars; using four or fewer pro-
duces somewhat faster movement. The
next prompt asks for the number of play-
ers (two is the maximum).

There are two launch modes: side to
side and corner to corner (the first player’'s
probe starts from the left toward a target
on the right, and the second player’s does
the opposite). You select the entry row
from zero (bottom) to 191 (top) and the
initial velocity (zero to 9) before launch.

System Requirements

16K RAM
Extended Color Basic

1§ GOTO 1@g¢

2¢ FOR I=1 TO N:T1=X(I)-X:T2=Y(I
)=Y:R2=T1*T1+T2*T2:R=SQR(R2): IF

R<=D THEN RETURN ELSE F=M(I)*G/R
2:VX=VX+F*T1/R:VY=VY+F*T2/R:NEXT

I

3@ X=X+VX:Y=Y+VY:IF X>1 AND X<25
S AND Y>1 AND Y<191 THEN PSET(X,
191-Y)

4g AS=INKEYS:IF A$="" THEN 2§ EL
SE RETURN

997 Thhkhhhhhhkhhh kb h kb dkhhhk

998 ' INITIAL USER INPUT
9QQ ThkkkAkkhk kR Rk KKK KK KKK KKK K

1@@@ CLS:PMODE4,1:PCLS

141¢ INPUT"HOW MANY 'STARS' ";N:
PRINT

1¢2@ INPUT"NUMBER OF PLAYERS (1
OR 2) ";NP

1§3¢ PRINT

1§48 PRINT"LAUNCH"

145¢ PRINT" 1., SIDE TO SIDE"
1§6¢ PRINT" 2. CORNER TO CORNER

197§ INPUT"WHICH ";L
1¢8¢ PRINT

149¢ PRINT" 1.
11#¢ PRINT" 2.

GRAVITY"
ELECTRIC CHARGE"

111§ INPUT"WHICH ";T

112¢ IF T=2 THEN 117§

113@ PRINT

1144 PRINT" 1, NO BLACK HOLE"
115¢ PRINT" 2. BLACK HOLE"
116f INPUT"WHICH ";S

1178 PN=1:CLS

118§ GOSUB 2@@@ 'INITIALIZATION
1194 cLS
12¢¢ GOSUB 3@@¢ 'DRAW SKY

121¢ A$=INKEY$:IF A$=""THEN121f
122¢ GOSUB 4@@@ 'GET USER INPUT

123¢ GOTO 1220

1997 'hkkkkkhkhkhkkkk kKRR KRNk hhk

1998 ' INITIALIZATION
1999 'HAKKKAKKKKKKKKRKKKKK KKK KRR K

20@g G=5@:PI=3,14156:D=6

2@1¢ INPUT"RANDOM DATA (Y OR N)"
JAS:IF A$="N" THEN 215§

2¢2¢ X(1)=RND(21f)+25

203F Y(1)=RND(14f)+25

204F M(1)=RND(1@):IF T=2 THEN M(
1)=M(1)*(-1)"RND(T)

2@50 FOR I=2 TO N

206§ X(I)=RND(21#)+25

2078 J=1

208f IF ABS(X(I)-X(J))<1@ THEN 2
#6@ ELSE J=J+l: IF J<I THEN 2088

2094 Y(I)=RND(140)+25

2109 Jg=1

211¢ IF ABS(Y(I)-Y(J))<1lf THEN 2
@98 ELSE J=J+1: IF J<I THEN 211¢

212@ M(I)=RND(5):IF T=2 THEN M(I
)=M(I)*(-1)"1

213f NEXT I

214§ RETURN

215¢ FOR I=1 TO N

216¢ PRINT"X";:PRINT USING"##";I
;: INPUT X(I)

217¢ PRINT"Y";:PRINT USING"##";I
; :INPUT Y(I)

Program Listing. Gravity.

2180 PRINT"MASS";:PRINT USING"##
";1;:INPUT M(I)

2198 NEXT I

22¢@ RETURN

2997 1 e g ok ok ok ke ok ke ok ok ok ok ok ok ok ok ok ok e ok ok ko ok ok
2998 ' DRAW SCENE

2999 Thkkhkhhh kb bk kb kb k&
3g@@ SCREENI1,1

3¢1¢ IF S>N THEN 3068

3¢2¢ FOR I=S TO N

3¢3@ CIRCLE(X(I),191-Y¥(I)),INT(A
BS(M(I))/2+.5)

3@4¢ PAINT(X(I),191-Y(I))

3¢5¢ NEXT I

3968 IF L=2 THEN 31¢f

397§ LINE(255,88)-(250,88),PSET:
LINE-(258,1¢4),PSET:LINE-(255,10
4) ,PSET

3¢8¢ IF NP=2 THEN LINE(g,88)-(5,
88) ,PSET:LINE-(5,104),PSET:LINE-
(g,194) ,PSET

3§99 RETURN

31¢¢ LINE(248,0)-(255,18),PSET
3114 IF NP=2 THEN LINE(#,181)-(1
5,191),PSET

312¢ RETURN

3997 Thkhhkdkkhhkhhhhkkhdkhkkdkkkk
3998 ' MAIN PROGRAM

3999 Thkkkkhkkhkk kb hk bbbk hhh
4@g@ IF L=2 THEN 406§

4¢1@ IF NP=1 THEN 4¢3@ ELSE IF P
N=2 THEN PRINT TAB(16);

4¢2§ PRINT"#";:PRINT USING"#";PN
; +PRINT" ";

43¢ INPUT"R,V";Y,VX

4949 X=1:IF VX>=1§ THEN 4¢3¢ ELS
E VY=f:IF PN=2 THEN VX=-VX:X=255
405¢ GOTO 4128

4f6@ IF NP=1 THEN 4@8¢ ELSE IF P
N=2 THEN PRINT TAB(15);

4@7@ PRINT"#";:PRINT USING "§";P
N; :PRINT" ";

4@8¢ INPUT"A,V";A,V

4490 IF V>=1§ THEN 4@8¢

410§ IF PN=2 THEN X=254:Y=19¢ EL
SE X=2:Y=2

4110 A=A*PI/18f:VX=V*COS(A):VY=V
*SIN(A):IF PN=2 THEN VX=-VX:VY=-
VY

412¢ SCREEN 1,1:IF NP=2 THEN PN=
PN+1:IF PN=3 THEN PN=1

413@ A$="":GOSUB 2f: IF ASO"" T
HEN 417§

414¢ LINE(@,0)-(4,4),PSET,BF
415f AS=INKEYS$: IF A$="" THEN 41
50

4160 LINE(@,#)-(4,4),PRESET,BF
417¢ SCREEN §,8

418¢ IF A$="Q" THEN 5g@@

419¢ IF A$="E" THEN PCLS:GOSUB 3
@10 :RETURN

42¢¢ IF A$="C" THEN RETURN

421 PRINT"C, E, OR Q"

422f A$=INKEYS$:IF A$=""THEN 4228
4238 GOTO 418¢

4997 Vhkkkkkkkkkhkkkkkokkkkkk kKK

4998 ' SHOW DATA

4999 Thkkkhhhk kb bk kkkhkdhd
5@@@ PRINT" # X Y M"
5¢1f PRINT"-- --- =--— -—="
5@2¢ FOR I=1 TO N
5@3@ PRINT USING"##";
S@4P PRINT USING"###
5@5¢ PRINT USING"###
5@6@ PRINT USING"###
5078 NEXT I

5488 END

= 2

End

In the diagonal version, player 1
launches the probe from the lower-left
corner toward a target in the upper-right
corner; the target corner is always the
other player’s entry point. Entry is spec-
ified as an angle of elevation in de-

grees—zero for horizontal and 90 for
vertical. For the player starting in the up-
per right, a zero-degree angle goes out to
the left and 90 is straight down.
Another prompt lets you change the
stars into electrically charged particles.
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Since like charges repel, the probe veers
away from some particles and toward
others. At first, however, you’'ll have no
idea which particles attract and which
repel. Hitting the target will be difficult
if not impossible.

In the gravity option, you can have one
of the stars be a black hole—invisible
on screen but still exerting its gravita-
tional pull.

The final prompt lets you use random
data for the stars’ mass and placement,
or set both yourself. The x coordinate
can range between 10 and 245, and the
y coordinate between 10 and 181 (values
outside this range place the stars too
close to the edge). Since the program dis-
plays its random data at the end of each
game, you can use this option to repro-
duce interesting setups.

Gravitational Pull Toy

After you select parameters, Gravity
displays the probe’s path as it moves
slowly across the screen. Processing
continues even when the probe moves
off screen. Sometimes the probe loops
back into view.

The probe is destroyed when it passes
too close to a star. A box in the upper-left

corner lights up, and the probe stops
moving.

Press the enter key to go back to the
prompt screen so you can change your
coordinates. The C key puts you back in
the game and launches the probe ac-
cording to the new coordinates; the E
key does the same, but removes the old
path lines. Q terminates play.

The goal is to reach the target area in
the fewest tries. When two people play,
the first to succeed is the winner. There
are no bells, whistles, or flashing lights
if you make it.

For Quantum
Mechanics Only

You can best simulate stable orbits by
altering the program. On line 4040,
change the value of X=1 to a number
near 128. Choose the one-player version
(side to side) and press N at the random-
data prompt. Place a single star at
x =128 and y =96, with an initial mass
of about seven. Changing the probe’s
launch point and velocity produces a va-
riety of stable orbits. Some orbits simu-
late precession, a term referring to orbits
that vary with each revolution.

Gravity takes a long time to make cal-

culations if you've chosen several stars.
Apply the speed-up POKE (POKE 65495,
0) if your CoCo will take it.

The program calculates changes in
the probe’s path at discrete points, pro-
ducing only an approximation of what
happens in nature. The approximation
breaks down a little at high speeds, so I
usually set the initial velocity at no
greater than five.

The approximation also breaks down
when the probe moves close to a star;
this can cause particularly bizarre ef-
fects when combined with high speed.
It’s even possible to zoom right through
a star. But if I provided all the checks to
prevent such imperfections, the pro-
gram would be too slow to be much fun.

The screen prompts for launch param-
eters were kept short so information
could be retained on screen as long as
possible. You must enter two parame-
ters at a time for the same reason.®

Delmar Searls welcomes questions
and comments. You may write to him
at 205 W. Main St., Wilmore, KY 40390.
Send a self-addressed, stamped enve-
lope for a reply.

Graphlng programs for the Color
Computer are not difficult to find,

but few give you all the capabilities you
need. My program Grafplot is different:
It provides you with umbrella software
for creating line graphs, bar graphs, cu-
mulative bar graphs, and pie charts. You
select the type of graph you want, enter
the data, and the program does the rest.
Text placement is automatic. You can
edit your data with the program’s man-
ual text-entry/edit routine and produce
printouts with an embedded screen-
dump routine.

System Requirements

64K RAM
Extended Color Basic
Disk drive
DMP 120 printer

Graph-Itti

by Milton Simpson

GRAFPLOT
BARCHART
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Fig. 1. Sample bar chart.
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A Software Feast for You and Your Color Computr

No matter where, why, or how you use your applications. In short, the best of the best,
Color Computer, don't let another day slip by carefully selected for you by the editors of
without getting instant CoCo’s Best of ’85. It's HOT CoCo.

a 30-program bonanza of software—the best
programs from a whole year of HOT CoCo The Year’s Top Programs

magazine—shipped to you on a single high

quality casssette From every month of 1985, we've chosen the

most popular and significant programs. Software

you'll find challenging, entertaining, practical,
The Best of the Best perhaps even indispensable, including. . .

Highlights of this year's collection include

NOVEMBER—'‘Mathematics Helper”
DECEMBER—''Crossword Creator”

. B JANUARY—'The Adding Advantage”
“Homespread,” a simple-to-use, yet full fea- B FEBRUARY—'‘Space Hawk’
tured spreadsheet program. You'll be amazed B MARCH—"Don't Print There!”
at your own artistry as you create hi-res graph- B APRIL—"Orbital Observations’
ics with “Paint King."" For entertainment, let B MAY—"Closed for Inventory”
“Five Card CoCo" turn your Color Computer B JUNE—"Fabulous Fonts"
into a tough Blackjack foe. B JULY—"Date Minder"
You get utilities, games, business and home B AUGUST—"Screen Symmetry”
B SEPTEMBER—'Disk Data Recovery"
______________________ 1 B OCTOBER—'‘Master World Geography”
10-86IC m
|

: Yes-’ | want to buy the Best.

J Please send me instant CoCo's Best of ’85
for $16.47 ea.”
Payment Enclosed ( ) Visa ( ) MC () AE ()

No Keyboarding, No Debugging!

Get these programs, and many more, all
thoroughly debugged, updated, and ready to

Card # wuvirwsennen Exp. Date .............. run on your Color Computer. All 30 programs

Sl run in 32K or less, with many requiring just
""""""""""""""""""" 16K. Complete documentation is included with

NAME oot each cassette.

Address Make '86 your year to buy nothing but the
"""""""""""""""""""" Best. Order your copy of instant CoCo’s Best

City .......... State .......... Zp o Of ’85 today. And while you're at it, order that

other great software package. . .instant CoCo’s
Best of ’84, still available in limited quantities!

To order, simply return the enclosed coupon,
or call 1-800-258-5473. (In NH, please call 1-
924-9471.)

a

| WANT EVEN MORE! Please send me the
Best of ’84 cassette, while supplies last, for
$16.47 ea. *Prices include postage and handling.

instant CoCo ¢ 80 Pine St. ¢ Peterborough NH 03458
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Fig. 3. Sample cumulative bar chart.

Plotting Your Course

To put Grafplot to work, type in and
run the Basic code in the Program List-
ing. The first screen you'll see is a notice
that the machine-language routines are
being loaded. When the task is complete,

the program will ask if you want instruc-
tions on how to use the manual text-en-
try/edit routine. Since text placement is
automatic, you might skip these instruc-
tions at first. I'll explain how the routine
works in more detail later.

If you bypass the instructions, the next
screen you'll see is the main menu. It pro-
vides you with seven options: copy to
printer, view screen, enter graph data,
print text, clear screen, load a saved graph
from disk, and save a graph on disk.
Your first step should be to clear the
screen (option 5). Next, check the screen
(option 2) to make sure it is solid black.
If it is, you are ready to create a graph.

Select option 3 to display the graph-
selection menu; then enter the number
for the type of graph you want to create.
When the data-entry screen appears, fill
in the title/notation lines at the top. Also
enter the full-scale value, which is the
maximum value you want to appear on
the vertical axis.

Data entry is handled the same for bar,
line, and cumulative bar graphs. (See
Figs. 1, 2, and 3 for sample graphs.) Be-
cause of screen-width limitations, you
are limited to 13 data entries. First spec-
ify the number of items you want to have
on your graph and then begin entering
data in the specified format (label, data).
Be sure to observe the label-length limit.
If you make a mistake, type in 999,0 and
press the enter key. This returns you to
the main menu, from which you can
start over by clearing the screen.

When data entry is complete, specify
the number of divisions you want on the
graph'’s vertical axis. The program uses
this data in conjunction with the full-scale
value to calculate the multiplier for the
vertical axis. The computer then draws
the graph and places the horizontal-axis
labels on screen.

When you're finished creating the
graph, the computer returns you to the
main menu. It’s a good idea to view the
graph on screen (option 2) to make sure
it appears the way you intended. If
you're satisfied with the results, select
option 7 to save the graph on disk or op-
tion 1 to produce a screen dump.

Slicing the Pie

When creating a pie graph (see Fig. 4),
you can enter data for as many items as
you wish. Be careful, however, not to cre-
ate too many pie slices, since labels
might overwrite each other if placed too
close together on the graph. Though the
program should accommodate at least
12 slices, you might have to experiment
with each data set.

Labels might also be overwritten if you
place too many narrow slices next to
each other on the graph. If there is no
way to avoid this, try leaving the labels
blank on the data-entry screen and us-
ing the print-text option to edit them to
a suitable length.

The print-text option is a modified ver-
sion of a program written by William
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From Computer Plus to YOU...

Plus after Plus after Plus

Tandy 200 24K $649
Tandy 600 32K $1269
Tandy 102 32K $395

DMP-130 $269

Tandy 3000 $1969
Tandy 3000 HD $2699

Color Computer I
w/64K Ext. Basic $145

Tandy 1000 $685
Tandy 1200 HD $1599

DMP-105 $160

BIG SAVINGS ON A FULL COMPLEMENT OF RADIO SHACK COMPUTER PRODUCTS

COMPUTERS

Tandy 1000 1 Drive 128K
Tandy 1200 2 Drive 256K
Tandy 1200 10 Meg. 256K
Tandy 3000 1 Drive 512K
Tandy 3000 HD 20 Meg. 512K
Model IVD 64K with Deskmate

PRINTERS

Radio Shack DMP-130 100 CPS  269.00
Radio Shack DMP-430 180 CPS  559.00
Radio Shack DWP-220 Daisy Wheel359.00
Radio Shack TRP-100 Portable  169.00
Silver Reed EXP-500P Daisy Wheel229.00
Star NX-10 120 CPS 279.00
Star SG-15 120 CPS 410.00
Panasonic P-1080 100 CPS 229.00
Panasonic P-1091 120 CPS 259.00
Panasonic P-1092 180 CPS 339.00
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Okidata 192 160 CPS 375.00
Epson LX-80 100 CPS 275.00
Epson FX-85 160 CPS 419.00
Epson HS-80 Portable Ink Jet 389.00

685.00
1159.00
1599.00
1969.00
2699.00

889.00

Tandy 1000/1200 ACCESSORIES

Tandy 1000 Disk Drive Kit 135.00
Tandy 1000 10 Meg. Hard Drive 579.00
Hard Drive Controller Board 249.00
256K Memory Plus Expansion Brd. 155.00
512K Ram Board (includes 128K) 119.00
PBJ Multi-Function Board (128K) 199.00
PBJ Multi-Function Board (256K) 209.00
PBJ Multi-Function Board (512K) 229.00
128K Ram Upgrade Kit (NEC) 78.00
256K Ram Upgrade (for PBJ Board) 69.00
Hayes 1200B Half Card Modem 429.00
1200 Baud Modem Board 179.00
Plus RS-232 Serial Board 69.00
Digi-Mouse/Clock Board 89.00

Tandy 1000/1200 MONITORS

Tandy VM-4 Green Monitor 99.00
Tandy CM-10 RGB Color Monitor 379.00
Tandy CM-4 RGB Color Monitor 249.00
Tandy VM-3 TTIL Green Monitor  179.00
Tandy 1200 Deluxe Display Adapt.299.00
Tandy 1200 Text Monitor Adapt. 219.00
Tandy 1200 Dual Display Adapt. 210.00

CALL TOLL FREE
1-800-343-8124

e LOWEST POSSIBLE PRICES
BEST POSSIBLE WARRANTY
KNOWLEDGEABLE SALES STAFF
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SHOPPING CONVENIENCE

AmeRIcan]
5

P.O. Box 1094
480 King Street

Littleton, MA 01460

** COMPUTER PLUS SPECIALS **
The PBJ MFB-1000 Multi-Function Board
with 512K Ram, DMA, RS-232 Serial Port,
Clock Calendar with Battery Backup,
and Ram Disk Software

The PBJ XRAM Expanded Memory Board
with 256K Ram, Upgradable to 2 Mega-
bytes of Additional Memory, EMS Com-
patible, with Ram Disk Software ..249.00

Tandy 1000 20 Megabyte Internal Hard
Drive Kit with Controller, Cables and
Mounting Hardware

Tandy 1000 20 Megabyte External Hard
Drive with Controller, Cables, Case and
Power Supply

Radio Shack software 10% off.
Send for complete catalog.
Prices subject to change
without notice. Not responsible
for typographical errors.

SINCE 1973

IN MASSACHUSETTS CALL (617) 486-3193

TRS-80is aregistered trademark of Tandy Corp.
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Barden, Jr., and published in the No-
vember/December 1983 issues of The
Color Computer Magazine. After you've
drawn a graph, you might want to re-
start the program and look at the print-
text instructions. (As long as you don’t
clear the screen or shut off the computer,
you can return to a graphics screen after

you restart the program.)

I wrote the program for use with a
DMP 120 printer; if you have a different
printer, you might have to change lines
2030-2150 to call your own screen-
dump program and delete lines 1040-
1710. Here's a brief description of how it
works. Line 2050 sets the computer out-
put to 1,200 baud. The instruction in
line 1030 does the same for the printer.
The high baud rate reduces the time to
execute the screen dump from 15 min-
utes to 7% minutes. Line 2060 sets up
the printer. The CHR$(27); CHR$(20)
sets condensed print. CHR$(18) sets the
graphics mode. Line 2070 sets the
graphics screen; 2080 calls the machine-
language screen dump. Lines 2120 and
2125 return the printer and the com-

puter to the 600-baud rate.®

Milton Simpson welcomes questions
and suggestions. Write to him at 831
Hillcrest Drive, Martinsburg, WV 25401.

DEPT 3
18. 634

DEPT 4
294

GRAFPLOT
PIECHART

DEPT 2
23.487

DEPT 1
19. 14

934

DEPT 5
2l.277

OPERATING MARGIN DISTRIBUTION

Fig. 4. Sample pie chart.

GRAM>

2§ CLS:PRINT@128,"

SCREEN DUMP AND

E LANGUAGE ROU-

3§ CLEAR 2§@,28927

4§ FORI=&H71@@ TO &H73CF:READA:P

OKEI,A:NEXT

5¢ DATAQ,0,0,0,8,8,8.0

64 DATA31l,31,31,31

DATA@,4,8,31,8

8¢ DATA@,4,2,31,2

DATA@,4,4,21,1
4
'

SETTING-UP
TEXT MACHIN
TINES"

DATA4,4,4,4,

DATAL7,17,17

DATAlg, 16,31,
DATA4,15,20,1
DATA12,13,2,4
DATA8, 20, 2§,
DATA12,12,
DATA2,4,8

DATAf,

DATA2,6,2
DATAL4,17
DATAl4,17
DATA2,6,1
DATA31,16,
DATA6,8,16,
DATA31,1,2,4
DATAl4,17,17,1
DATAl4,17,17,15,
DATAf,12,12,0,12,1
DATAf,12,12,0,12,1
DATA2,4,8,16,8,4,2
DATA#,#,31,0,31,0,
DATA8,4,2,1,2,4,8,
DATAl4,17,1,2,4,0,4,8
DATA14,17,1,13,21,21,14,0
DATA4,18,17,17,31,17,17,8
DATA36,9,9,14,9,9,39,0
DATAl4,17,16,16,16,17,14,0
DATA36,9,9,9,9,9,30,0

1§ 'GRAFPLOT <GRAPH PLOTTING PRO 468

479
48

Program Listing. Grafplot.

DATA31,16,16,30,16,16,31,8
DATA31,16,16,28,16,16,16,8
DATA15,16,16,19,17,17,15,§
DATA17,17,17,31,17,17,17,8
DATA14,4,4,4,4,4,14,0
DATAL,1,1,1,1,17,14,8
DATAL7,18,20,24,20,18,17,0
DATAL6,16,16,16,16,16,31,0
DATAL7,27,21,21,17,17,17,8
DATA17,25,21,19,17,17,17,8
DATA14,17,17,17,17,17,14,8
DATA3§,17,17,30,16,16,16,8
DATALl4,17,17,17,21,18,13,8
DATA3¢,17,17,30,2¢,18,17,8
DATA14,17,16,14,1,17,14,8
DATA31,4,4,4,4,4,4,8
DATAl7,17,17,17,17,17,14,8
DATA17,17,17,18,10,4,4,8
DATA17,17,17,17,21,27,17,6
DATA17,17,16,4,18,17,17,8
DATAL7,17,18,4,4,4,4,8
DATA31,1,2,4,8,16,31,0
DATA4,14,21,4,4,8,8,8
DATA@,#,14,1,15,17,15,8
DATAL6,16,22,25,17,25,22,8
DATAG,#,14,17,16,17,14,0
DATAL,1,13,19,17,19,13,8
DATA@,#,14,17,31,16,14,8
DATA2,5,4,14,4,4,4,8
DATA#,$,13,19,19,13,17,14
DATAL6,16,22,25,17,17,17,8
DATA4,@,12,4,4,4,14,0
DATA@,1,8,1,1,1,17,14
DATA16,16,18,20,24,20,18,8
DATA12,4,4,4,4,4,14,8
DATA@,#,26,21,21,21,21,0
DATAQ,$,22,25,17,17,17,8
DATA@,#,14,17,17,17,14,8
DATA@,§,22,25,25,22,16,16
DATAg,9,13,19,19,13,1,1
DATAB,$,22,25,16,16,16,0
DATAP,,15,16,14,1,38,8
DATA4,4,31,4,4,4,4,0
DATA@,#,17,17,17,19,13,0
DATAP,$,17,17,17,10,4,0
DATA@,$,17,17,21,21,10,0
DATAQ,#,17,10,4,14,17,8
DATAQ,$,17,17,31,1,17,14
DATA@,$,31,2,4,8,31,8

95¢ DATA2#6,116,244,166,66,198,3
2,61,227,69,52,6,230,65,84,84
960 DATA84,79,227,225,31,1,238,6
5,196,7,52,4,198,7,224,224

97@ DATA92,52,4,52,4,2304,196,79,
88,73,88,73,88,73,227,67

98¢ DATA31,2,95,166,71,89,282,1,
74,38,2504,83,134,255,88,73

99¢ DATAlg6,228,38,250,52,6,198,
8,52,4,166,100,167,99,238,160
1¢@#g DATA79,88,73,106,99,38,250,
52,6,166,132,164,99,170,228,167
141¢ DATA132,166,1,164,1098,174,9
7,167,1,48,136,32,50,98,106,228
142@ DATA38,216,53,178

193¢ FORI=&H747@ TO &H74E3:READA
:POKEI,A:NEXT

194¢ DATA142,125,255,111,128,140
+127,255,37,249,127,124,226,127,
124,228

1¢5¢ DATA127,124,235,127,124,225
,142,124,255,191,124,236,127,124

1p6§ DATA224,134,7,183,124,23¢,1
34,1,183,124,234,142,124 249,111
,128

1979 DATAL4@,124,248,37,249,134,
32,246,124,224,251,124,225,61,19
5,14,8,251,124

198 DATA226,31,1,166,132,183,12
4,227,124,124,224,182,124,224,12
9,2

1099 DATA44,6,182,124,228,183,12
4,229,124,124,229,122,124,230,14
2,124

1199 DATA249,134,128,183,124,231
,16,142,8,8,198,1,247,124,232,24
6

1119 DATAl24,227,134,7,183,124,2
33,244,124,231,182,124,232,61,84
1182

112§ DATAl24,233,128,1,183,124,2
33,38,245,182,124,234,61,235,132
,231

113g DATA132,182,124,231,68,183,
124,231,182,124,232,72,183,124,2
2,48

1148 DATAL,49,63,38,292,182,124,
234,72,183,124,234,182,124,239,3

9

1150 DATA13,182,124,229,129,1,39
,160,127,124,229,126,117,118,142
1124

116f4 DATA24f,166,132,16,190,124,
236,167,164,49,33,16,191,124,236
,48

117§ DATAl,148,124,248,37,235,12

4,124,226,182,124,226,129,32,16,
7

118¢ DATA255,57,127,124,226,134,
254,151,111,142,125,255,16,142,1
26,0

119§ DATA166,132,23,2,137,166,13
2,230,164,183,124,238,247,124,23
9,129

12@¢ DATAg,16,39,2,8,161,164,16,
39,2,2,193,8,16,39,1

121§ DATA252,132,1,129,1,38,38,1
96,1,193,1,39,32,23¢,164,196
122§ DATA6,193,6,38,24,166,132,1
32,6,129,6,39,16,182,124,238
123§ DATA138,2,183,124,238,246,1
24,239,20¢2,1,247,124,239,166,132
1230

1249 DATA164,132,3,129,3,38,38,1
96,3,193,3,39,32,23¢,164,196
125¢ DATA12,193,12,38,24,166,132
,132,12,129,12,39,16,182,124,238

1260 DATA138,4,183,124,238,246,1
24,239,202,2,247,124,239,166,132
1230

127¢ DATA164,132,6,129,6,38,74,1
96,6,193,6,39,64,2309,164,196
1280 DATA1l,193,1,38,24,166,132,1
32,1,129,1,39,16,182,124,238
1294 DATA138,1,183,124,238,246,1
24,239,202,2,247,124,239,238,164
,196

13¢¢ DATA24,193,24,38,24,166,132
,132,24,129,24,39,16,182,124,238

131§ DATA138,8,183,124,238,246,1
24,239,202,4,247,124,239,166,132
23

i
132§ DATA164,132,12,129,12,38,78
,196,12,193,12,39,64,238,164,196

1330 DATA3,193,3,38,24,166,132,1
Listing continued
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WORD PROCESSING
SOFTWARE SALE.

Allwrite 35% off $129.99
Lescript 30% off $ 83.99
Lazy Writer 40% off $ 74.99
PowerScript 25% off $ 29.99
Electric Webster Speller 30% off

w/Correcting Feature $104.97

"The Cadillac" of Spelling Checkers - 80 Micro, 3/82
El. Web. Hyphenation 30% off $ 34.97
E.W. Grammar & Style 30% off $ 34.97

“A fantastic ... Grammar Checker" - 80 Micro, 4/85

Pickles & Trout

available from

‘ TriSoft

All your Tandy Model-ll, -12, -16,
and -6000 CP/M-2.2 and CP/M-68K

For TRS-80 Models 1,3,4,4p,4d - Call for MS-DOS Prices.

needs!

Order Now, Toll-Free:
1-800-343-2432
in Calif. 415-528-7002

From:

TriSoft
1825 East 3812 St.
Austin, Texas 78751

1-800-531-5170
(512) 472-0744

Visa, MasterCard, checks O.K. Add $3 for
C.0.D. Add $5 for shipping & handling. Add
sales tax in Calif. Prices good until 11/10/86 while
supplies last!

: Software Sales Co.
Box 5028, Walnut Creek, CA 94596
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Listing continued

32,3,129,3,39,16,182,124,238
134¢ DATA138,2,183,124,238,246,1
24,239,202,4,247,124,239,230,164
+196

1350 DATA48,193,48,38,24,166,132
,132,48,129,48,39,16,182,124,238

136§ DATA138,16,183,124,238,246,
124,239,2$2,8,247,124,239,166,13
2,23p

137§ DATA164,132,24,129,24,38,7¢
,196,24,193,24,39,64,230,164,196

138¢ DATA6,193,6,38,24,166,132,1
32,6,129,6,39,16,182,124,238
139¢ DATA138,4,183,124,238,246,1
24,239,202,8,247,124,239,230,164
,196

14gg DATA96,193,96,38,24,166,132
,132,96,129,96,39,16,182,124,238

141¢ DATA138,32,183,124,238,246,
124,239,202,16,247,124,239,166,1
32,238

1420 DATA164,132,48,129,48,38,74
,196,48,193,48,39,64,230,164,196

143¢ pATA12,193,12,38,24,166,132
,132,12,129,12,39,16,182,124,238

144 DATA138,8,183,124,238,246,1
24,239,202,16,247,124,239,2304,16
4,1

1458 DATA64,193,64,38,24,166,132
,132,64,129,64,39,16,182,124,238

1460 DATA138,64,183,124,238,246,
124,239,242,32,247,124,239,166,1
32,238

1479 DATA164,132,64,129,64,38,38
,196,64,193,64,39,32,230,164,196

148§ DATA48,193,48,38,24,166,132
,132,48,129,48,39,16,182,124,238

1499 DATA138,32,183,124,238,246,
124,239,202,64,247,124,239,156,1
32,23p

1588 DATA164,132,96,129,96,38,38
,196,96,193,96,39,32,230,164,196

1510 DATA24,193,24,38,24,166,132
,132,24,129,24,39,16,182,124,238

152¢ DATA138,16,183,124,238,246,
124,239,202,32,247,124,239,23,49,
117

153¢ DATA182,124,238,141,105,182
,124,239,141,109,48,1,49,33,16,1
49

1548 DATA126,255,16,38,253,207,1
66,164,141,84,134,13,173,159,160

2

’

155¢ DATAl42,125,255,16,142,126,
255,166,128,167,160,148,126,255,
37,247

156¢ DATA142,124,255,16,142,125,
255,166,128,167,168,144,125,255,
37,247

1574 DATA182,124,228,76,124,124,
235,183,124,228,129,2,39,11,182,
124

1580 DATA225,139,3,183,124,225,1
26,120,184,127,124,228,182,124,2
25,139

1599 DATA4,183,124,225,182,124,2
35,129,55,16,38,252,152,57,139,1
28

16¢g DATA173,159,169,2,57,166,13
2,23¢,164,132,96,196,96,129,96,3
8

161¢ DATA38,193,96,38,3,126,121,
27,238,169,255,8,196,3,193,3
162¢ DATA38,53,238,137,255,0,196
,3,193,3,39,43,246,124,239,282
163§ DATA64,247,124,239,126,121,
27,193,96,38,28,238,137,255,0,19
6

164 DATA3,193,3,38,18,166,169,2
55,#,132,3,129,3,39,8,182

1650 DATA124,238,138,64,183,124,
238,166,132,238,164,132,3,196,3,
129

1669 DATA3,38,38,193,3,38,3,126,
121,1¢9,23¢,169,1,9,196,96

167¢ DATA193,96,38,53,23¢,137,1,
$,196,96,193,96,39,43,246,124
168§ DATA239,282,1,247,124,239,1
26,121,199,193,3,38,28,234,137,1

1699 DATA@,196,96,193,96,38,18,1
66,169,1,8,132,96,129,96,39

1798 DATA8,182,124,238,138,1,183
,124,238,57

1719 FORI=&H7543 TO &H796D:READA

-2149

:POKEI,A:NEXT

1728 POKEl2#f,40

173@¢ CLS:PRINT@1l2,"GRAFPLOT":PRI
NT: PRINT" BY: MILTON T. SIMPS
ON" :PRINT"********ACKNOWLEDGEMEN
PrEFEF I IR

1748 PRINT" THE TEXT ROUTINE

USED IN THIS PROGRAM IS A SLI
GHTLY MODI-FIED VERSION OF 'UNFO
RGETTABLE CHARACTERS' BY MR. WI
LLIAM BARDEN, JR., WHICH WA

S PUBLISHEDIN THE NOVEMBER AND D

ECEMBER, 1983 ISSUES OF 'THE C

OLOR COMPU-TER' MAGAZINE."

175” PRINT"ittti*kt*iki*t*****ft

*xkxkkk*x%*" PRINT"DO YOU NEED I

NSTRUCTIONS? (Y/N)"

1768 AS=INKEYS

177% IFAS$="N"THEN187#

1780 IFAS<>"Y"THEN176#

1798 CLS:PRINT@6,"TEXT INSTRUCTI

ONS" : PRINT

18@¢¢@ PRINT" USE shift§ FOR UPPER

/LOWER CASE TO BACKSPACE 1 CHARA

CTER, PRESS LEFT ARROW"
:PRINT" TO SKIPSPACE 1 CHARACTER
p PRESS SPACEBAR":PRINT
" TO MOVE CURSOR DOWN 1 LINE,

PRESS DOWN ARROW"

181 PRINT" TO MOVE CURSOR UP 1

LINE, PRESS UP ARROW":P

RINT" TO MOVE DOWN 1/1¢ LINE (TO
SUB- SCRIPT / END SUPERSCRIP

T) PRESS SHIFT DOWN ARROW"

1820 GOSUB526#
183@ CLS:PRINT" TO MOVE CURSOR U
P 1/1§ LINE (TO SUPERSCRIPT/E
ND SUBSCRIPT), PRESS SHIFT U
P ARROW"
184@ PRINT" TO ADVANCE 1/5 CHARA
CTER, PRESS RIGHT ARROW
":PRINT" TO START UNDERLINE,
PRESS SHIFT RIGHT AR
TO END UNDERLINE,
PRESS SHIFT LEFT

ROW" : PRINT"

ARROW"

185§ PRINT" EACH CHARACTER IS 5
DOTS WIDE. YOU SELECT THE CHARA
CTER SPAC- ING BY ENTERING THE
NUMBER OF  BLANK DOTS YOU WANT
BETWEEN CHARACTERS, PLUS 5.
COMMON SPACINGS: 6,7,8"

1868 GOSUBS526f

187¢ DIMH(256),B(13),P(13),N$(13
),D(13),M$(13),8$(3)

188§ DEFUSR@=&H747§

189¢ PMODE4,1

1948 SCREEN{

191¢ C=@:CLS:PRINT@39, "GRAFPLOT

MAIN MENU":PRINT:PRINT " TO COPY
ONTO PRINTER ENTER 1 TO VIEW
SCREEN ENTER 2"

192@ PRINT" TO ENTER GRAPH DATA

ENTER 3 ";
193¢ PRINT:PRINT" TO PRINT TEXT
ENTER 4"

194¢ PRINT " TO CLEAR THE SCREEN

ENTER 5 TO LOAD A SAVED GRA
PH ENTER 6"
195¢ PRINT:PRINT" TO SAVE A GRAP

H ENTER 7"
1960 PRINT:PRINT"
TO RETURN HERE."
197§ PRINT"

ICE ";

198f C$=INKEYS
1994 IFC$=""THEN198¢

2¢@@ C=VAL(CS$)

219 IFC<1OR C>7THEN198f

2@§2@ ONC GOTO02#3¢,2168,2190,2260
1 3849,4500,4550

2@3¢ CLS:PRINT"TURN PRINTER SW#3
OFF"

204§ GOSUB526f

250 POKE15@,40

2(6f PRINT#-2,CHR$(27);CHRS(2f)+
CHR$(18)

2@7# SCREEN1,1

208§ EXEC&H7543

SCREENJ

PRINT" "

cLS

PRINT"TURN PRINTER SW§3 ON"
POKE15§,87

GOSUB5260

PRINT#-2,CHRS (3f)

GOTO190¢

SCREENL,1
A$=INKEYS:IFA$=""THEN2170
2180 GOTO194¢

219§ CLS:PRINT@33,"GRAPHPLOT GRA
PH SELECTION MENU":PRINT:PRINT"
TO ENTER BARGRAPH DATA ENTER 1
TO ENTER LINGRAPH DATA ENTER 2"
22@@ PRINT:PRINT" TO ENTER CUMGR

PRESS <CLEAR>

ENTER YOUR CHO

2138

2158
2168
2178

APH DATA ENTER 3
APH DATA ENTER 4"
221§ PRINT"

ICE *
2220
2239
2249
2250

TO ENTER PIEGR
ENTER YOUR CHO

C$=INKEYS

IFCS=""THEN222f

C=VAL(CS)

ON C GOTO3¢5¢,3170,331¢,368

[’}

2260 X=@:Y=§

227¢ CLS:INPUT"ENTER
ER WIDTH (SPAC-ING)
USE" ;W:SCREENL, 1
228 AS=INKEYS

2290 IFA$=CHRS$(12)THEN19g@

23¢@ IFAS=CHRS$(8)THEN444f

231§ IFA$=CHRS$(32)THEN4320

2320 IFA$S=CHRS(1§)THEN4368

2330 IFA$=CHRS(94)THEN44gQ

2340 IFA$=CHRS$(91)THENY=Y+1:GOTO
2280
2350
2280
2360

THE CHARACT
YOU WANT TO

IFA$=CHR$ (95) THENY=Y-1:GOTO
IFA$=CHR$ (9) THEN X=X+1:GOTO
IFA$=CHR$(93) THENL=1:GOT022

IFA$=CHRS$ (21) THENL=§:GOT022

:GOSUB254¢

:GOSUB258¢
IFA$=""THEN228f

GOSUB244f#

GOT04328

N=ASC(A$)

IFN=32THENN=f
IFN=>8ANDN=<1@THENN=N-6
IFN=>33ANDN=<9@THENN=N-28
IFN=94THENN=63
IFN=>97ANDN=<122THENN=N-33
POKE&H74Ff@,N: POKE&HT4F1, X
POKE&H74F2,Y: POKE&HT4F7,W

2520 POKE&H74F3,113:POKE&HT4F4, 0
253@ POKE&H74F5,14:POKE&H74F6,0
2540 A=USR@(4)

2550 IFL=1THEN POKE(3584+(Y+8)*3
2+INT(X/8)),255

256§ RETURN

257§ CLS:PRINT:INPUT"ENTER THE N
UMBER OF VERTICAL DI-VISIONS YOU
WANT ON THE GRAPH 12 MAX";A
2580 IFA>12THEN257#

2598 IN=C/A

260 VV=IN*(-1)

2610 W=6

2628 A=10@/A

263§ SCREENL,1

2640 vs=1

2650 IFC>1@P@PTHEN VS=1¢

266§ IFC>1P@EPPTHEN VS=10f

267§ IFC>1APFFPPTHEN VS=10040
268 IFC>LP@PAPPTHEN VS=10g@g
2690 IPC>1AGPEPFPPPTHEN VS=10@@00
27¢§ FORZ=156TOS6STEP -A

271§ VV=VV+IN:Y=2-3

2720 N$=STR$(VV/VS)

273§ L=LEN(NS$)

274¢ IFL>STHENL=5

275¢ FORK=1TO L-1

2760 A$=MIDS(N$,K+1)

2778 X=44-L*6+(K-1)*6:G0SUB2440
278§ IFK=5THEN28#H

2798 NEXT

28(¢ IFLC=1THEN289§

281§ FORU=1TONN

2820 X=46+INT((U-.,5)*2048/NN)
2830 LINE(X+l,2)-(X-1,2),PSET
284f LINE(X,2+1)-(X,%-1),PSET
2850 NEXT

286§ LINE(44,2)-(47,2),PSET
2878 PSET(254,7)

2880 GOT0298¢

289§ LINE(45,2)-(255,2),PSET
290§ NEXT

2919 LINE(46,56)-(255,156),PSET,
B

292f GOSUB4994
293f SCREEN@:INPUT"ENTER Y UNITS
16 CHARACTERS MAX";ES

2944 P=LEN(ES$):IFP>16THEN293g
295@ SCREEN1,1:E$="X"+STRS$(VS)+"
="+ES$
2964
297y
2980
2999
3009
3414
3029
3939
349
3050
3p6¢
3074
3p8¢

P=LEN(E$):Q=P/2

x=g
FORY=96-Q*8T095+Q*8STEPS
AS=LEFTS(ES$, 1)
P=P-1:E$=RIGHTS (E$,P)
GOSUB244f

NEXT

GOTO191¢

PCLS:GOT0194§
LC=1:GOSUB4610:GOSUB48@F
GOSUB484#

R=f:W=6

GOSUB4854

B=156-B

SCREEN1,#

FORI=X TO X+3
LINE(I,B)-(I,156),PSET
NEXT

¥=158:GOSUB361#

IFR=NN GOT0257#

GOT03g8¢
LC=2:G0SUB4610:GOSUB48PP
GOSUB484¢

R=@:W=6:K=0

GOSUB485¢

¥=156-B

IFK<>@THEN3
RO 2 e
PSET(X,Y)

K=K+1

GOT03284

LINE-(X,Y),PSET
¥=158:GOSUB361f

IFR=NN THEN522f

GOTO328¢

LC=1:GOSUB461f :GOSUB48@J
R=f:W=6:C=@

FORJ=1TO NN

PRINT"TO END DATA ENTRY ENT
ER (999,4)"

335§ PRINT"ENTER DATA ID AND DAT
An

3209
3219
322
323
324
325
3268
327§
3289
3299
3309
331p

3360 XL=4:IFNN>6THEN XL=3

337§ IFNN>8THENXL=2

338f PRINT"ID IS LIMITED TO";XL;
"CHARACTERS"

339¢ INPUTMS(J),B(J)

340§ M=LEN(MS$(J))

3410 IFM>XL THEN CLS:PRINT"DATA
ID LIMITED TO";XL;"CHAR.":GOTO33
49

3429
3430
L=J

344g
3450
3455
3460
3478
3480
3498

C=C+B(J)
IFM$(J)="999"THENL=J-1ELSE

IFM$(J)="999"THEN348f
P(J)=P(J-1)+B(J)
PRINT"NN=";NN

IFR=NN THEN348f

NEXT

SCREEN1,1:FORJ=1TO L
IFNN=<3THEN X=INT((J-.5)*26

IFNN>3AND NN<7THENX=(J-.5)*
(1P-NN)+1

3518
3520

3538
3549
3558

IFNN>8THENX=J*2+12~NN
IFNN=70R NN=8THENX=J*3+8-NN

T=INT(156-1@@*B(J)/P(L))
CC=INT(156-1@@*P(J)/P(L))
FORY=T TOLl56:POKE(3589+Y*32

+X) ;18 :NEXT
3560 FORY=CC TOl56:POKE(3594+Y*3
2+X) , 240 . NEXT
3570 X=x*8+46
35808 N$=MS$(J):Y=158:GOSUB361f
3598 NEXT
3688 GOT02578
3618 X=X-M*W/2
362@ FORK=1TOM
3630 AS$=MIDS(NS,K)
3635 IFAS=""THEN3660
3640 GOSUB244f8
3650 X=X+W
3668 NEXT
3678 RETURN
3680 GOSUB461§:GOSUB499f:GL=0:GC
=@:DT=f:CLS:PRINT"YOU MAY CHART
DATA FOR UP TO 13 ITEMS. EACH I
TEM'S NAME MUST BE 6 CHARACTERS
AND SPACES LONG."
3698 FORJ=1TO13
37¢¢ PRINT:PRINT"TO END DATA ENT
RY ENTER <END,@>"
3718 INPUT"ENTER THE NAME OF AN
ITEM AND  IT'S DATA (NAME,DATA)
<ENTER> ";N$(J),D(J)
3728 IFN$(J)="END"THENNS(J)="":G
0T03768
373@ DT=DT+D(J)
3748 H=J
375@ NEXT
3760 CIRCLE(128,96),68,1,.75
377@ LINE(128,96)-(188,96),PSET
3788 SCREEN1,1
3798 FORJ=1TO H
380¢ P(J)=D(J)/DT
3810@ PI=3.141592653
3820 G=P(J)*2*PI
3838 GC=GL+G/2
3848 GL=GL+G
3850 IFGL>=6.28THEN387§
386§ LINE(128,96)-(128+6@*COS(GL
) ,96-45*SIN(GL)) ,PSET
3878 XF=128+77*COS(GC):YF=96-55%
SIN(GC)
3880 LINE(128+6@*COS(GC),96-45*S
IN(GC))=-(XF,YF),PSET
389g Y=YFr-8
3909 V=LEN(NS(J))

Listing continued
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http:NN<7THENX=(J-.51

Circle 247 on Reader Service card.

NEW & New Low Price!

DISK

40Tks 6Ms

b ‘- " L ¥ - IA" >
4 Double Sided
Double Density

40 or 80 Tracks
1/2 Hght.Teac/Panasonic

STARTING AT

s 89 a5 TANDON MPI TEAC
m

S d 6ms tk to tk and u
WITH CASE & pagd bms T to P

Capacity 250k unformatted
POWER SUPPLY
Tracks 40

§129.95 Warranty now 1 YEAR

We carry only the finest quality disk drives+*no seconds *no surplus

i ALL DRIVES FULLY TESTED&WARRANTEED
Complete Disk Drive with Power Supply&Case..........Tez......
Two Drivesin Dual Case & Power Supply ..................
1/2 ht double sided double density Disk Drives (Panasonic/Teac) $ $118.95

1/2ht double sided double density Disk Drive with ps&case.
ow to use your new drive system on audio cassette
Single ps&case $44.95 Dual 1/2ht ps&case.....$54.95 Dual ps&case.. Call

ooooo

Color Computer Controller (J&M)
FOR RA SH LOR CO

TANDON, MPI OR TEAC DRIVE (SINGLE SIDED 40 TRACKS SPEED 5MS TRK TO TRK & UP)
POWER SUPPLY and CASE, TWO DRIVE CABLE WITH ALL GOLD CONNECTORS
& J&M CONTROLLER, MANUAL and DOCUMENTATION « e ssesscssscansesss $24095 ...,
W
o Q&%% PANASONIC 1/2 HEIGHT DOUBLE SIDED DOUBLE DENSITY DRIVE 500K unformatted
*°°>»»" POWER SUPPLYand CASE, 2 DRIVE CABLE WITH ALL GOLD CONNECTORS
J&M CONTROLLER, MANUAL and DOCUMENTATION
TAKE ADDED SAVINGS ON TWO DRIVE SYSTEMS

DISKETTES with free library case...........
Unadvertised Specials

Drives cleaned, aligned & tested
TECHNICAL STAFF ON DUTY, PLEASE CALL FOR ASSISTANCE.

CALL US TODAY! (61 7) 278-6555 *DEALER INQUIRIES INVITED.
{© ORDER TOLL FREE 1-800-635-0300 (617) 278-6555

TRUE DATA PRODUCTS

9. S. Main We welcome

Uxbridge, MA 01569 * Visa/Master Charge |22l
(617) 278-6555 * Checks (allow 2 weeks for clearing)

HOURS MON-SAT 9-6 (EST) * CO.D. Add$2.00
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http:Add$2.00

Circle 247 on Reader Service card.
T e e e v

NEW HARD DRIVES

— COMPLETE SYSTEM — JUST PLUG IN —

5 MEG HD SYSTEM 3999
10 MEG HD SYSTEM 5999
20 MEG HD SYSTEM 79995

i g
‘l’:lml::! T il

HARD DRIVE SYSTEMS READY TO RUN ON THE TRS 80
MODEL 1/11l/IV/4P AND COLOR COMPUTER

TANDY CORNER

New Multifunction Card Call

Clock/Calendar Option 3995
256K Memory Board 9995
512K Memory Board 13995

10 MEG Kit ~ 399%
20 MEG kit ~ 429%
PRINTERS

STAR LV1200 199%
STAR NX10 239%
Panasonic 1091 239%
Panasonic 1092 3599%
Epson LX 80 Call
Epson FX 85 Call
Epson FX 286 Call

FCC APPROVED

.B.M. Compatibles XT's

W\Tmmuun gj

HEEL T “EV"W-‘\
55
(]

AT’s & Bab AT’s

Xt System AT System

XT Case AT Case

8088 (4.77Mhz) 80826 (8Mhz)

150 Watt PS 200 Watt PS
5150 Keyboard 640K

1 360K Floppy 1.2Meg Floppy

256K expandable to 640K Floppy & HD Controller

8 Slots

Only 469% Only 1495%

Baby AT System
AT Case
8088 Turbo
150 Watt PS
AT Style Keyboard
360K Floppy
256K expandable to 640K

Only  499%

TRUE DATA PRODUCTS

9 S. Main
Uxbridge, MA 01569

L

CALL US TODAY!
& ORDER TOLL FREE

(617) 278-6555
41-800-635-0300




Listing continued

391% IFGC>.5*PI AND GC<1.5*PI TH {)

452@ PCLS:PMODE4,1:SCREEN1,1

478§ NEXT
EN4270 422f GOSUB258f 453¢ LOADM N$ 4799 RETURN
3928 LINE-(XF+5,YF),PSET 4230 X=X+8 454 GOTO191¢ 48@@ CLS:K=@:PRINT"YOU MAY PLOT
393@ X=INT(XF+5)+1 4249 N=9 4550 CLS A GRAPH FOR UP TO 13 ITEMS."
3948 IFX>2@8THENX=208 4250 GOSUB258¢ 4560 PRINT:INPUT"ENTER THE NAME 481§ PRINT:INPUT"ENTER THE NUMBE
3958 XK=X 4260 RETURN OF THE GRAPH ";N$:PRINT R OF ITEMS YOU WILL GRAPH (1-1
3960 GOSUB4OLE 427@ LINE-(XF-5,YF),PSET 457 SAVEM N$,3584,9728,0 3) 7NN
397¢ X=XK 428f X=XF-(V+1.25)*8 458§ PRINT" THE NAME OF THE GRA 482¢ IFNN>13THEN48gg
398§ GOSUB4g8Y 4290 IFX<PTHENX=f PH IS ";NS 4830 RETURN
399§ IFJ=H THEN191g i?gg ggggigig iagg I§§UT"PRESS <ENTER> TO CONT 484§ PRINT:INPUT"ENTER THE FULL-
4 NEXTJ "i "iC:
4%?5 FORI=1TO V 4320 X=X+W:IFX<256-W THEN228f 460¢ GOTO191g :gszs VALUE 'OF THE ‘GRABH.T4C:R
4020 AS=MIDS(NS(J),I,1) 4330 X=@:Y=Y+10 461f CLS:PRINT" ENTER THE TITLE 485@ PRINT"TO END DATA ENTRY ENT
4@3@ IFAS=CHRS(32)THENN=@:GOSUB2 :32% Igg;%gégHENY=B OFSTHE GRAPH, YOU MAY USE 3 LI pgg (999,0)"
5@@:GOTO4@5 Gf NES, " "
o cosugzgaﬂ et y:;+1ﬂ:1&¥<181THEN228G 4637 FORRITG3 ;gsa PRINT"ENTER DATA ID AND DAT
4958 X=X+8 4370 Y=@:X=X+ 4630 PRINT"ENTER LINE NO.";K;" - iy =
4060 NEXTI 438§ TFX>255THENX=f 4f CHAR MAX" 3323 TONNSLATHEN Rinz
497§ RETURN 4390 GOT02280 464¢ LINEINPUTSS (K) 4890 PRINT"ID IS LIMITED TO";XL;
4p80 Y=Y+10 44¢@ Y=Y-1§: IFY>-1THEN2280 465§ IF LEN(S$(K))>4@THEN4630 "CHARACTERS" T
499§ P=1g@*p(J) 4410 Y=18f:X=X-W 4668 NEXT 49gg INPUTNS,B
41@% IFP<1THEN418f 4420 IFX<PTHENX=256-W 4670 IFC<>4THEN Y=6ELSE Y=2 4919 IFN$='9§9'THEN191¢
4110 IFP<1@THENALSH 3:25 ﬁogozzaﬂ jggg WZGQE?R¥=IT03 4920 M=LEN(NS)
4120 N=2@+INT(P/1§) = ES=5$ (K . .
4138 GosuaZ509 4450 GosuB259g 4700 IPES=""THEN477p Tn LINITED T0° XL, ~ChRR.® 100R48
4140 X=X+8 4460 X=X-W:IFX>-1THEN228§ 4710 P=LEN(E$):Q=P/2 5 e T
4150 N=2@+INT(P-1@*INT(P/10)) 447 IFW<>BTHENX=252-W ELSEX=248 472§ FORX=125-Q*6TOL19+Q*6STEP6 4949 B=1g@*B/C
416§ GOSUB250¢ -W 4730 A$=LEFT$(ES$,1) 4950 R=R+1
4170 X=X+8 4480 Y=Y-10:IFY<PTHENY=181 4740 GOSUB244§ 4968 X=464INT((R-.5)*208/NN)
4180 N=18:GOSUB250f : X=X+8 4498 GOT0228¢ 475@ P=P-1:E$=RIGHTS (ES,P) 4970 IFM>4THENM=4
4190 N=2@+INT((P-INT(P))*1{) 45¢¢ CLS 4760 NEXT 4980 RETURN B
4200 GOSUB250F : X=X+8 451 PRINT:INPUT"ENTER THE NAME 477§ IFC<>4THEN Y=Y+12ELSE Y=Y+l 499F FORK=1TO2
4210 N=2@+INT((1@*P-INT(1@*P))*1 OF THE GRAPH "iNS [

End

‘ N ; hen I needed to learn more
about disk file structure, I con-
sulted the Color Computer’s disk own-
er's manual, Color Computer Disk
Systemn. Relying on the manual’s com-
prehensive description of the directory,
FAT (file-allocation table), and Basic's
powerful DSKI$ command, I wrote File-
Dump, a Basic utility that dumps an en-
tire disk file to the screen or printer for
further study (see the Program Listing).
FileDump uses information garnered
from the directory and FAT to calculate
the number of bytes in a file. It then fol-
lows the FAT's granule map and prints
the hexadecimal (hex) and ASCII values
for the appropriate sector(s).

Dump Run

Type in the Listing and run FileDump;
the program initializes and displays a

System Requirements

16K RAM
Disk Extended Color Basic
Printer optional

by Joe Finamore

File and Error

64-K /BIN

TRACK- 16 SECTOR- 10
38 BYTES IN FILE

DIRECTORY

i B oW

EF 1C AF 39 00 FF 00 FF 00 00 7E 00
e s w9 4 v s

36 34 2p 4B 20 20 20 20 42 49
00 00 1c 78 00 1A 50 8E 80 00 EC 84 B7 FF DF ED 81 8C EO 00 27 05 B7 FF DE 20
'

Fig. 1. Sample printout of a machine-language file.

4E 2 0 21 0 26

TEST /BAS

TRACK- 16 SECTOR- 1
16 BYTES IN FILE

DIRECTORY

&

54 45 53 54 20 20 20 20

FF 00 OD 26 0C 00 OA 3A 83 54 45 53 54 00 00 00
. v 2 . T .

42 41 53 0 0 20 0 10

E s T . .

Fig. 2. Sample printout of a Basic program.

menu. When you type F to see a file
dump, FileDump asks you choose a
printout or screen dump. The next
prompt requests the name of the file you
want to dump. When you supply a legal
file name from your working disk, the
dump begins. Press any key to return to
the main menu after the dump ends.

Figure 1 shows a dump of a short ma-
chine-language program, 64-K/BIN, that
enables 64K and copies ROM (read-only
memory) to RAM (random-access mem-
ory). The top section of the dump dis-
plays the file name, the track and sector
used, and the number of bytes in the file.
The second section is a hexadecimal
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Program List

§ CLEARLg@Q

1 CLS:PRINT@5,CHR$(142) ;STRINGS (
19,140) ;CHRS (141) : PRINT@&H25,CHR
$(138);" FILE-DUMP UTILITY ";CHR
$(133) : PRINT@&H45,CHRS$ (139) ; STRI
NG$(19,131) ;CHR$(135) : GOSUBI

2 PRINT@&HAC," (F)ILE" :PRINT@&HEC
;" (S)ECTOR" : PRINT@&H12C, " (D) IREC
TORY" : PRINT@&H16C, " (Q)UIT"

3 GOSUB22:F1$=I$

4 IFF1$="F"ORF1$="S"ORF1$="D"THE
NELSEIFF1$="Q"THENENDELSE3

5 CLS:PRINT@&HAC, " (S)CREEN" : PRIN
T@&HEC, " (P)RINTER"

6 GOSUB22:F2$=I$:IFF2$="S"THENDV
=@ELSEIFF2$="P"THENDV=-2ELSE6

7 IFF1$="S"THEN23ELSEIFF1$="D"TH
EN41ELSELf

8 CLS:PRINT@26@,"**** INVALID IN
pUT kkk k"

9 FORT=1T02@@Q : NEXT : RETURN

1 CLS:INPUT"FILENAME";FF$:IFFF$
=""THEN1@ELSEFF$=FF$+STRINGS$ (7,3
2) :FF$=LEFT$ (FF$,8)

11 FORX=1TO8:IFMIDS(FF$,X,1)=":"
ORMIDS (FFS$,X,1)="/"ORMIDS (FF$,X,
1)=","THENX=8:NEXT:GOSUB8 :GOTO1#
ELSENEXT

12 CLS:INPUT"EXTENSION";EX$:IFEX
$=""THEN12ELSEEX$=EX$+" ":EX$=L
EFT$ (EX$,3)

13 CLS:PRINT"DRIVE £";:GOSUB22:1I
FIS<"@"ORIS>"3"THEN13ELSEDN=VAL(
I$):CLS

14 FF$=FF$+EX$:FORCS=3TOL1l:DSKIS$
DN,17,CS,A$,BS:A$=AS+LEFTS$ (BS,11
2)

15 FOROF=@TO24@STEP32:IFFF$=MID$
(A$,0F+1,11) THENNMS=MIDS (AS$,OF+1
,16) :GOTO17

16 NEXTOF,CS:PRINT"FILE ";LEFT$(
FF$,8);"/";EXS;" NOT FOUND IN D
RIVE §";DN:GOSUB9:GOSUB9:GOTOL
17 OF=240:CS=11:NEXTOF,CS:CG=ASC
(MIDS (NMS,14,1))

18 GOSUB38:GOSUB36:FF$=LEFTS$ (FF$
,8)

19 PRINT#DV,FF$;"/";EX$:PRINTHDV

ing. FileDump.

, "TRACK-"; TK SECTOR-";CS:PRI
NT$DV,LN;" BYTES IN FILE"

2@ PRINT#DV,"DIRECTORY":FORX=1TO
16:PRINT#DV,USING"S %" ;HEXS(ASC
(MIDS$ (NMS,X,1))); :NEXT:PRINT#DV,
"":PRINT4DV,""

21 GOSUB26:GOSUB22:GOTOL

22 IS$S=INKEYS$:IFI$=""THEN22ELSERE
TURN

23 CLS:INPUT"TRACK ";TK:IFTK<FOR
TK>34THENGOSUBS : GOT023

24 PRINT:INPUT"SECTOR";CS:IFCS<1
ORCS>18THENGOSUBS : GOT024

25 LN=256:CLS:PRINT#DV,"TRACK-";
TK;"  SECTOR-";CS:GOSUB37:GOSUB
26:GOSUB22:GOTOL

26 IN=1@-DV*8:X=F:A1$=""

27 FORXX=1TOLN:IFA$=""THENIF (XX

AND255)=1THENGOSUB35ELSEAS$=BS

28 BIS=LEFTS$(AS$,1):A1$=A1S+B1S:A
$=RIGHTS (AS,LEN(AS)-1)

29 HX$="@"+HEXS$(ASC(BLS)):PRINT}
DV," ";RIGHTS (HXS,2);

3f X=X+1:IFX=IN ORXX=LN THENX=f:
PRINT#DV, " "ELSENEXTXX

31 FORY=1TOLEN(ALS):Bl$=MID$(ALS$
;¥,1) :IFB1$<" "ORBL$>"z"THENBlS=
s

32 PRINT4DV," ";Bl$;:NEXTY:Al$=
nn

33 PRINT#DV,"":PRINT#DV,STRINGS (
IN*3,"-") :NEXTXX

34 IS=INKEYS:RETURN

35 CS=CS+1:IFCS=1@ORCS=19THENDSK
ISDN,17,2,A$,BS$:CG=ASC(MIDS (AS,C
G+1,1))ELSE37

36 TK=INT(CG/2)-(CG>33):CS=1-((C
G_AND1)=1)*9

37 DSKISDN,TK,CS,AS$,BS:RETURN

38 X=CG:LN=(ASC(MIDS(NMS$,15,1))*
256)+ASC(MIDS (NM$,16,1)) : DSKISDN
+17; 2,28, B$

39 Y=ASC(MID$(AS$,X+1,1)):IFY<68T
HENLN=LN+&H90@: X=Y:GOT039

4 LN=LN+((Y AND15)-1)*256:RETUR
N

41 POKE&H67,((DV+256)AND255) :DIR
:GOSUB22:GOTOL

End

dump of the directory entry; the final
section gives a byte-by-byte hex trans-
lation of the file.

The first byte, 00, designates a non-
segmented machine-language file. The
next 2 bytes tell the number of program
bytes in the file—0O01C, in this case. The
following 2 bytes point to the loading ad-
dress of the file; the next 28 bytes con-
tain the object code of the machine-

language program. The byte sequence
FF 00 00 signals the end of the binary
file, which is followed by the file’s 16-bit
(2-byte) execution address.

The sample printout of the one-line
Basic program in Fig. 2 has a different
disk file structure. The first byte, FF, la-
bels the file as a Basic file. The next 2
bytes tell the number of bytes in the
file—0O0 OD (decimal 13). The remaining

13 bytes contain the tokenized program:
Bytes 1 and 2 are the next-line pointer;
bytes 3 and 4 store the line number (00
OA); byte 5 is the ASCII code for a colon
(which precedes a remark marker in
memory); byte 6 is the token for a re-
mark; bytes 7-10 are the ASCII codes for
TEST; byte 11 (0O) signifies the end of a
line; and bytes 12 and 13 contain the
next-line pointer 0000, which signifies
the end of the program.

Data file structure is simpler. Data files
contain only information pertinent to
the file itself. However, the format of the
data varies according to the command
used to create the document.

For example, if you write a string to a
data file, the string appears on the disk
file, bracketed within quotation marks
and followed by a carriage return (OD
hexadecimal [hex]). When you print the
same string to a data file, no brackets are
used; the file contains only the original
ASCII characters. If you print to a data
file, all the standard rules of Print or
Print Using statements apply. Therefore,
no carriage return is appended if the
Print statement ends with a semicolon;
however, OD does appear if you don’t use
a semicolon.

LSET and RESET left- and right-jus-
tify text (respectively) in direct-access
files within a specified field. Spaces (20
hex) fill the remaining bytes in the field.

I've used FileDump to develop Assem-
bly-language routines that read and write
Basic-compatible files, but its applications
extend beyond programming. Combined
with a disk zapper, for example, File-
Dump could make it easier to pinpoint
and correct errors on glitched disks.l

Write to Joe Finamore at 1100 S. Ce-
dar, Marshfield, WI 54449. Enclose a self-
addressed, stamped envelope for areply.

Having technical difficulties? Con-
sult the Doctor for an answer. Due to
the volume of mail Doctor ASCII re-
ceives, we can’t guarantee publication
of your query. Please send a self-ad-
dressed, stamped envelope with all let-
ters to Doctor ASCII, c/o 80 Micro, 80
Pine St., Peterborough, NH 03458.

Doctor ASCII

by Richard E. Esposito

Auto Problems

Q: The Tapefix program you printed in
June (p. 132) is just what I was looking
for. Unfortunately, I couldn’t get it to
work with Zaxxon. Can you help? (Brian
Collins, Waldorf, MD)

A: The problem is that Zaxxon is auto-
loading. Tapefix is designed to allow the

CoCo to execute programs of up to 24K
that have starting addresses below EOO
hexadecimal. This accommodates many
machine-language cassette programs
for the CoCo.

The only solution for Zaxxon is a de-
tailed disassembly of the code, especially
the loader. You can then customize the
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machine-language code. The effort re-
quired generally doesn't justify the time
spent, unless you are doing it for educa-
tional purposes.

Under Control

Q: [ purchased a Shugart drive for my
CoCo and now need a controller. How
many DOSes are compatible with my
CoCo? Can you install more than one in
the J&M controller? Where can I get in-
formation on these and other products
for my CoCo? (Chip Rogers, Aurora, IL)
A: Many companies market controllers
that support more than one ROM-based
DOS. J&M Systems (15100-A Central
SE, Albuquerque, NM 87123, 505-
292:4182) sells the JFD-CP controller.
Hard Drive Specialist (16208 Hickory
Knoll, Houston, TX 77059, 800-231-
6671) also sells a controller.

ADOS (SpectroSystems, 1111 N. Ken-
dall Drive, Miami, FL 33176, 305-274-
3899), BDOS (J&R Electronics, P.O. Box
2572, Columbia, MD 21045), JDOS
(J&M Systems), and Spectrum DOS
(Spectrum Projects, P.O. Box 21272, 93-
15 86th Drive, Woodhaven, NY 11421,
718-441-2807) are all ROM-based
DOSes. If you choose one of these (with

the possible exception of the highly com-
patible ADOS), I suggest you also get a
copy of Radio Shack’s DOS; many com-
mercial software packages for the CoCo
won't work with other DOSes.

The two best-supported DOSes for sci-
entific and business software are Flex
(Frank Hogg Laboratory, The Regency
Tower, Suite 216, 770 James St., Syra-
cuse, NY 13202, 315-474-7856) and
0S-9 (Radio Shack catalog no. 26-3030);
both are loaded into RAM from disk. A
wealth of information is available in Ra-
dio Shack’s Software Reference and
Tandy Computer Guide; check ads and
reviews in back issues of HOT CoCo and
in 80 Micro.

Copy-Protection Woes

Q: I'm having trouble using Deft Pascal
with my new Radio Shack controller.
Deft has offered to refund my money, but
I would prefer to get the software work-
ing on my CoCo. Can you help? (Edward
E. Fitzpatrick, Mariposa, CA)

A: The problem arises from Deft’s copy
protection on the disk that uses single-
density sectors. Radio Shack’s newest
controller doesn’t support this single-
density mode.

You'll have to purchase a third-party
controller that supports single-density
operation.

Identity Crisis

Q: I have a disk-based CoCo with one
Radio Shack (drive zero) and one Tandon
drive (drive 1). When drive 1 is con-
nected to my system, it works fine, but
when I try to use my Radio Shack drive,
the indicator light goes on but the head
inside the Tandon drive goes back and
forth looking for the program or direc-
tory. I eventually get an input/output
(I/O) error.

If I disconnect or turn off the Tandon
drive, drive zero works correctly. What is
wrong? (Ben T. Takemura, Honolulu, HI)

A: It sounds as if your Tandon drive 1
is configured as Tandon drive zero.
When you ask your CoCo to access drive
zero, it gets confused because it is talk-
ing to two pieces of hardware at the same
time. Since it can’'t handle the confusion,
you get an I/O error.

The Tandon'’s printed circuit board has
a jumper. My guess is that this jumper is
set to the drive-zero position. If I am
right, you can solve the problem by mov-
ing the jumper to the drive 1 position.

Circle 199 on Reader Service card.

Circle 281 on Reader Service card.

Our Breadboards and Texts
Let you Acquire Data and Control
Devices with your Microcomputer

Learn interfacing on the Tandy 1000, 2000, IBM-PC,
and compatibles with our BG-Board Special: Buffered
and cablecard, with ex-
All for $325.00 or $305.00 for TRS-80

interface board,
periments.
Model III or 4. Includes shipping.

cable,

Learn interfacing on the CoCo with our CoCo Special
Offer: Model CC-100 Expansion Connector Bread-
board; Book 21893, TRS-80 Color Computer Inter-
Sacing, With Experiments, Model CC-150 Experiment
Component Package. All three for $108.00 includes

shipping.

Maryland residents, add 5% tax. VISA and Master

Card accepted. 301-298-5716.

Write for our catalog of books, interface boards, and

scientific software.
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U.S. PAT. 4,488,358

call for
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*Add $2
($5 foreign) for

PUTTING :
P PA residents
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MINDS
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™™ Baltimore, MD 21207 TODAY

301-298-5716
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PC; IBM Corp.
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postage & handling.
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IT'S LIKE

FREE DISKETTES

Your 5%" single side disks are usable on the
other side. You paid for one side, why not use
the other...iT’S FREE!

Nibble Notch will open your new disk. It's
easy...won't harm existing data. Try it, you'll
be glad you did!

_nibble notch Il

Cuts square notch and %" round “index
hole! For TRS 80 1, Ill, and IV, Osborne,
Tl, Kaypro, IBM and others needing
“index hole

PLUS

ONLY 2 I Fa

SATISFACTION GUARANTEED
OR YOUR MIONEY BACK!

TOLL FREE 1-800-642-2536
215-527-1553, 9 am-6 pm ET
or send check
or money order to:

Abble

computer products
1020 Ford Rd #2 West

West Conshohocken, PA 19428
215-828-8600
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No Joy

Q: My joysticks work fine when I use
them one at a time, but when I try to use
them together, the values aren’t accu-
rate. (Bryan Oswalt, Orange, TX)

A: I assume that you are using the
JOYSTK function in Basic. Your Basic
loops to poll the joystick can’t keep up
with the joysticks’ movements. The so-

lution is to write these real-time routines
in machine language.

Off the Top

Q: Ihave many pictures that I created
using Micropainter when I had a cas-
sette-based CoCo. Now that I have a disk
system, I find that the top of each picture
gets cut off when I load it from tape. Can
I load my pictures correctly and save

them to disk? (Mark Aguiler, St. Peters-
burg, FL)

A: Extended Color Basic uses memory
addresses 1536-7679 for PMODE3 and
PMODE4 pictures. Disk Extended Color
Basic moves this area to 3584-9727.
You can CLOADM your pictures with an
offset of 2048 and save them to disk us-
ing the proper addresses.

Color Monitor

A lot of space in Color Monitor has
lately been devoted to spread-
sheets and integrated software—two
subjects that I found endlessly fascinat-
ing topics. This month, I'll take a look at
another subject dear to my heart: word
processing.

by Scott Norman

Not Quite the Last Word

Mike Bailey’s latest effort, The Last
Word, is an inexpensive word processor
that runs under Microware's 0S-9 DOS
(disk operating system). I became ex-
cited about getting my hands on it when
I heard about some of its features.

The Last Word lets you use either the
cursor keys or a mouse (or a joystick, if
you insist) to select commands from a
Macintosh-like menu bar, while still al-
lowing power users to enter keyboard
equivalents for many commands. You
can also use the mouse to reformat text

Circle 456 on Reader Service card.
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TO RECEIVE MORE INFORMATION ON THE PRODUCTS
AND SERVICES IN THIS ISSUE, PLEASE TURN TO
BEADER SERVICE CARD. |

We have among the lowest prices in the country on brand name printers.

Features
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Epson List sale Star List Sale NEC List sale
RX-80 $299 $239 NX10 $449 $269 P760 $895 589
RX-100 499 399 SG10 399 239 P660 695 479
LX-80 329 249 SG10c 335 249 P560 1445 999

SD10 449 349 Brother

HR-25 695 469
HR-35 995 699
1295 809
1295 849
NB15 M1509 489 349
P.Type 499 329
Toshiba
1340P 799 439

okidata C.itoh

ML-182 299 239 Prowtr. 329 239 321p 699 519
ML-182s8 359 279 85108P 499 339 341P 1099 @19
ML-83 549 359 8510SCP 649 469 351P 1549 1059

8510SR 629 439
1550SCP 899 599
1550SP 749 499
1550SCR 949 619
1550SR 849 549

351 Trac 149 119
341 Trac 149 119
321 Trac 99 89

Citizen

ML-293* 789 559 c310 599 419 120D 269 199
*Intfc. 110 89 24LQP 1295 799 MSP10 449 299

¥10-20 549 389 MSP15 599 399
Silver Reed F10-40 1199 799 MSP20 499 349
EXP500 349 229 F1C-55 1449 949 MSP25 743 519

EXP550 649 399 Prem 35 693 499

SUNLOCK SYSTEMS
210 Connor Rd. (0O Mechanicsville, Va. 23111
TO ORDER CALL TOLL FREE 800-368-9191

O In Virginia call collect: 804-746-1600
(We accept payment on VISA, MC, Am. Express and COD)
(Prices subject to change without notice. Not responsible for typographical errors.)
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PROFESSIONAL HANDICAPPING SYSTEMS

PROFESSIONAL
S E R I E S

PROFESSIONAL SERIES™ (Tho/Grey/Trot)
The all new Prof | Series™ rep

the most ady d handicapping
available.

Analysis Module™
le: beat lysi

p y ghli this basic Professional
Series™ module. Full 50 tracks . $249.95

Factor Value/Muitiple Regression Module™
Factor Value Weighting highlights this addition module™
4995

_Data Base Manager Module™
Automatic storage of last 11 races highlights this module. ($99.95
‘with Factor Value Module) $149.95 i

1 “‘GOLD EDITION™ (Tho/Grey/Trot)
x> The classic Gold Edition™ from Prof. Jones
offers flexibility, results, and ease of use.

Gold Edition™ ... .. Ve oo e $150.95

| Enhanced Gold Edition™ ... ... ... ... $199.95
Limited Gold Edition™ . ... .. e e R 529995 |
Uit Editlonninl i L $399.95

Basketball Analysis™ — $99.95; With win/loss
power ratings, $149.95

PC-3 Portable Computer (4k) — Choice of Thor-
oughbred/Greyhound/Trotter Gold Edition™ soft-
ware on a hand-held computer. $249.95

Model 100 Portable Computer (32k) — Choice of
Thoroughbred/Greyhound/Trotter Gold Edition™
software on a lap-top computer. $649.95

Professor Picks Football™ —
$99.95; With win/ loss power ratings,
$149.95; Professional Series with

“built in"" schedules, last four game
analysis for entire season, “‘single en-
try”’ setup, expanded results section
and more, $199.95
Bookie Buster™ Football Analysis — A 10-year
statistical database highlights this analysis. In-
dividual games are evaluated using up to 21
separate criteria with even more room for ‘‘user
generated”” systems. Includes complete data
through 1985 season. $149.95

@ Lottery/Lotto Statistical Analysis™
° — Lottery: 3-4 digits — $79.95; Lot-
o ° tery/Lotto: max. of 99 digits —
Q‘) @ $99.95; Enhanced Lottery/Lotto: with
- Dimitrov betting systems — $129.95

PHS-Link™ — The only Handicapper’s bulletin
board with Professional Football and Basketball
analysis, statistics, and tips from the pros. Call (208)
342-6948 (with modem) between 5 p.m. and 8 a.m.
(MST) for pricing and more information.

Master Handicapper™ Video Instruction Series
— Have Prof. Jones himself guide you through all
the intricacies of the Professional Series software
as well as provide valuable insights into the world
of computerized handicapping. Designed to get you
up and running fast!

Tape #1 (Thoroughbred/Greyhound/Trotter) — .
Analysis Module™ and Bet Analysis™ — $39.95
Tape #2 (Thoroughbred/Greyhound/Trotter) —
Multiple Regression™ and Data Base Manager™
— $29.95

Terms: Free shipping all software. Add $6.00 COD / $6.00 UPS
Blue / $9.00 Out-of-country / ID residents add 5% / 3 weeks per-
sonal checks / cash price only add 2% Visa, MC, AMEX. Prices
subject to change.

and move chunks of it around the screen.

The program includes a modest built-in
spelling checker and supports PBJ Inc.’s
Word-Pak 80-column display boards. All
in all, it sounded like the CoCo’s best
shot yet at WYSIWYG (what you see is
what you get) word processing.

I was a trifle optimistic. Inside Last
Word is a potentially terrific program
trying to get out, but I had some prob-
lems with it. Mike has spent a lot of time
on the code, and it may be great, but the
documentation is too terse and too shy
of examples for me to tell.

While I consider myself to be adept
with word processors, sometimes I
couldn't tell if I had encountered a gen-
uine gremlin or simply messed up. The
23-page instruction booklet was often
unhelpful. It's too much to expect fancy
manuals with a $50 program, but this is
one case where more documentation
would have been worth the money.

The Last Word still has promise, how-
ever, and I plan to get back to it soon. In
the meantime, regard what follows as an
interim report.

Setting Up

The Last Word deviates from the in-
creasingly common practice of bundling

an 0S-9 bootstrap routine with an appli-
cation program; it requires that you
have the operating system on hand. The
Last Word is supposed to work with all
varieties of 0S-9, although the manual
says you'll have to fall back on The Last
Word's own 51-column by 24-row text
display if you have OS-9 version 2.0. The
program won’t work with Word-Pak’s
device driver for the newest OS-9 up-
grade, version 2.0.

I ran the program with OS-9 versions
1.00 and 1.01, both with Word-Pak and
without. Word-Pak gives you an auto-re-
peat function for every key, but it’s easy
to outrun the text buffer and lose mate-
rial at the end of a video line.

Although the program comes on a
double-sided disk, you can easily make
copies on a pair of single-siders. Once
you have, it's a simple affair to use them
(one is called Install/Dictionary and the
other, Commands) to construct the disk
you’ll use for working sessions. The disk
includes a configuration file that tells the
program whether you have one or more
floppy drives, a hard disk, a mouse, or
Word-Pak. It also sets up defaults for
such things as scratch-file path names,
auto-indentation for new paragraphs,
and other useful items.

Circle 415 on Reader Service card.
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MS-DOS AND

COCO SOFTWARE
CMODEM TELECOMMUNICATIONS
PROGRAM $100-FLEX, 0S/9, MS-DOS
OBJECT-ONLY versions: EACH $50
menu-driven with terminal mode, file
transfer, MODEM7, XON-XOFF, etc.

SUPER SLEUTH DISASSEMBLERS
EACH $99-FLEX $101-0S/9
OBJECT-ONLY versions: EACH $50-
FLEX, 0S/9, COCO

interactively generate source on disk
with labels, include xref, binary editing
specify 6800, 1, 2, 3, 5, 8, 9/6502 ver-
sion or Z80/8080,5 version

NEW: 68010 disassembler $100-FLEX,
0S/9, 0S/9-68K, MS-DOS

CROSS-ASSEMBLERS EACH $50-
FLEX, 0S/9, MS-DOS $100 for 3 $200
for all

specify for 180x, 6502, 6801, 6804,
6805, 6809, Z8, Z80, 8048, 8051, 8085,
68000 modular cross-assemblers in C,
with load utilities and macros
NEW:0S/9-68K

Computer Systems Consultants, Inc.
1454 Latta Lane,
Conyers, GA 30207

Telephone 404-483-4570 or 1717
to order or to request a catalog.

Most programs in source: you must
provide computer, 0.S., disk type.
VISA and MASTER CARD accepted;
US funds only; add 5% shipping

FLEX™ Technical Systems Consultants; OS/9™ Micro-
ware; MS-DOS™ Microsoft.

Get help with your-subscrip-
tion by calling our new toll free
number:

1-800-227-57%2

between 9 am. and 5 p.m.
EST, Monday-Friday.

It possible, please have your
mailing label in front of you as
well as your cancelled check
or credit card statement-if you
are having problems with pay-
ment. '

If moving, please give both
your old and new addresses.




You can connect a mouse to the left
joystick port or through Colorware’s
CoCo Max graphics box. The latter won't
increase cursor accuracy on The Last
Word'’s screen, however. I frequently
had to use cursor keys for fine control—
especially with a screenful of text.

Even after building a working disk, you
must boot from a separate operating-sys-
tem disk to begin a word-processing ses-
sion; the program/dictionary combina-
tion leaves only about 10 sectors free.
After booting OS-9, you have toswap disks
in drive zero (assuming you keep text
files in drive 1), and change the execu-
tion directory with the usual command:

chx /DO/CMDS

before calling the program.

Exercise caution if you customize the
modules that OS-9 loads into RAM dur-
ing the boot sequence. The Last Word
can fail unless you leave at least 162
pages of contiguous memory free for the
version that uses the self-contained
high-resolution display, or 150 pages if
you're using Word-Pak. My plain-vanilla
copy of OS-9 version 1.00 left me with
only 168 contiguous pages, and version
1.01 turned in a skimpy 162.

The master disk also contains a
slightly shorter version of The Last Word
for the memory deprived, but it can’t use
the spelling checker. That seems like an
awful restriction.

Off and Running

The menu bar atop the screen has
seven entries: Character, Line, Block,
File, Format, Miscellaneous, and Break.
Some of the menu names have funny
capitalization—foRmat, for example.
The idea is to show the letter required to
issue commands from the keyboard (after
all, you could use F for both the File and
Format commands). This system is also
used for several of the commands that
appear when you open a menu.

The first four menus are for manipu-
lating text by the character, line, user-
defined ‘“‘block,” and disk file, respec-
tively. The character and line com-
mands let you do all the usual insertion
and deletion chores, as well as search for
and change an arbitrary string. Block
commands are used to cut and paste
text, employing one or more scratch files
(you can even cut text from one docu-
ment and paste it onto another). The File
menu is primarily used to control read-
ing and writing operations; I'll return
later to some of the problems it gave me.

The Format menu controls some as-
pects of your text’s appearance on both
the CRT (cathode-ray tube) and the
printed page. (Printing is actually han-
dled by LPRINT, a separate routine.) The
WYSIWYG aspect of The Last Word

arises from Format’s ability to set up
graphic indicators of line lengths and
alignment on screen. You can get quan-
titative and type the specifications for
left and right margins on these lines, and
‘‘grab’ the lines with the mouse to move
text horizontally.

The Last Word also has a good-sized
vocabulary of dot commands that you
can embed anywhere in a file. These
commands provide the only way of con-
trolling many functions (such as line
spacing), and should be familiar to most
word-processing devotees. They are
very versatile; for example, you can
specify different left and right margins
for the odd- and even-numbered pages of
your manuscript. You need at least one
margin-setting line in your file to acti-
vate video word-wrap, however.

The Miscellaneous menu performs
such useful functions as setting tabs and
causing carriage-return symbols to ap-
pear or disappear, and is used to activate
the spelling checker. It also contains an
unusual command, WordChange, which
makes it easy to substitute long words for
shorter ones. WordChange automatically
shifts from The Last Word’s normal over-
write mode to insertion mode; without
it, you'd have to keep track of the cur-
sor’s position and issue an Insert com-
mand at the end of the original word.

The Break menu isn’t really a menu,
but a single item; you move the cursor
to it and click the mouse button for the
equivalent of pressing the break key.
You might think the latter is easier, and
I agree. Although mice are useful for
some things, other operations are easier
to perform from the keyboard—particu-
larly in word processing.

The Last Word gives you two options
for choosing and executing menu items.
First, you can move the cursor to the
menu bar with the clear-O combination,
use the left- and right-arrow keys to se-
lect amenu, and press the clear and break
keys together (the equivalent of a mouse
click) to open the menu. Then move to
the desired command with the up- and
down-arrow keys, and select it by press-
ing the clear and break keys again.

Somewhere in the midst ofall this, you'll
be willing to commit Murder One for areal
control key. The second option is only a
little smoother than the first: type clear-C,
followed by one letter for the menu and
another for the command. Which letters?
Why, the capitalized ones on the menus,
of course. I foresee a cottage industry in
plasticized templates to remind users of
the proper command syntax.

So What's the Problem?

The Last Word has two operating
modes: text editing and word process-
ing. The first is for programming and for

editing other programs’ ASCII files. It
lacks word-wrap, control codes, and
other formatting capabilities. The pro-
gram wakes up in text-editor mode, how-
ever, and to use it as a word processor
you must either insert some commands
from the Format menu or read in a file
containing them.

I had trouble doing that, which is why
I'm less than thrilled with the documen-
tation. It took me a while to understand
that using the FileEdit command, and not
FileRead, is the way to load an existing
disk file into RAM for further work. File-
Read, it turns out, is for merging some-
thing from disk with something already in
RAM; if you use it for an initial load, your
text might not show up, or it might ap-
pear at a funny spot in the RAM buffer.

There could be exceptions to this, just
as there are several ways to quit the pro-
gram and either preserve or discard any
changes you've made since loading the
current file. The Last Word makes it dif-
ficult to lose text accidentally, but some-
times it's hard just to figure out what's
going on.

Bottom-Line Time

I've devoted a lot of space to alterna-
tive ways of entering commands, and
relatively little to file input/output (I/0O)
problems, because I hope to understand
the I/O better someday. Again, I think
the problems are mostly in the docu-
mentation: It should be longer, with
some examples, and perhaps the order
of topics should be rearranged. For ex-
ample, page 7 describes double-clicking
the mouse as a shortcut to defining the
start of a text block, but it's not until
page 11 that you learn that this method
is only useful in the text-editing mode—
not in word processing. That probably
explains the endless disk-drive sawing I
ran into after a double-click.

Computerware has a history of getting
things right eventually, so I remain op-
timistic. The Last Word seems to have
some of the right stuff and a low price.
They could have a winner yet.l

Scott Norman is the manager of solid-
state science at GTE Laboratories in
Waltham, MA. Write to him at 8 Doris
Road, Framingham, MA 01701.

Products Mentioned

Computerware

4403 Manchester Ave.

Suite 102-Box 668

Encinitas, CA 92024

The Last Word requires 64K and
0S-9. It sells for $49.95.
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LOAD 80

Utilitres, tutorials, home and hobby
applications from 80 Micro.

If you've been shopping for soft-
ware lately, you've discovered that
new car buyers aren’t the only ones
who experience “sticker shock”.

For the price of one commercial
program, you can fill your gas tank
at least three times. Or treat a friend
to dinner. Or buy a year’s worth of
Sunday papers.

But with Load 80 software, you can
spend a lot less and still wind up with
hundreds of dollars worth of out-
standing TRS-80 programs every
month.

On every Load 80 cassette or disk
(your choice!), you'll get more than a
dozen “ready to run” programs
listed in 80 Micro. . . tutorials, utili-
ties, games, word-processing, and
much more.

Build a versatile software library,
quickly and economically. Past issues
have included programs such as:

NovaCalc

...a full-featured Model

I/ spreadsheet with all the capabili-
ties offered on more expensive com-
mercial products.

Easydata
...2200-record data base manager

for fast information from your
Model I/111/4.

Grade-A Graphics

. .a deluxe Model III graphics edi-
tor that’s loaded with options!

And to enjoy your favorite pro-
gram, all you have to do is “load 80"
into your computer. It's that simple.
No keyboarding, no debugging. You
get complete loading instructions,
but should you need assistance, the
Load 80 and 80 Micro technical edi-

tors will be glad to answer your ques-

tions.
Don'tlet software sticker prices
stop you from building a top-notch

0 1 year of Load 80 on disk for $199.97
[ 1 year of Load 80 on cassette for $99.97

OCheckMO OMC OVISA OAE

library. Get a variety of winning pro-
grams, for a fraction of the cost, with
Load 80 cassettes or disks.

To order by the month or by the
year, simply complete the coupon
and drop it in the mail with pay-
ment.

For Faster Service, call

= 1-800-258-5473

(In NH, please dial 1-924-9471.)

I want to build an exciting and economical software

Ifes. hbrary with Load 80. Please send me:

[0 This month's Load 80 disk for $21.47
(J This month’s Load 80 cassette for $11.47

Card #

Exp. Date

Name

Address

City

State Zip

Prices include postage and handling Foreign airmail, please add $1.90 per item or $25.00 per subscription. US funds drawn on US banks only.

Load 80 « 80 Pine Street « Peterborough, NH 03458 8610

I
I
|
I
I
I
|
I
I
I
I
| Signature
I
I
I
I
I
|
I
I
I
I
I
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Circle 416 on Reader Service card.

SAVE A BUNDLE oursunoies

We have put together special bundles of software just in time to save you a bundle of money. Didn't you ever wopdgr why .CP/M was so
popular? The reason is the software availability. All programs (except EP) are for the Model 4/4P and have beenAoptlmlz‘ed to install and run
without hassle. For example, we have memory-mapped WordStar® and it runs circles around the standard version avz_illable elsewhere. We
also added printer drivers for the Daisywheel || and the DMP-2100. Our CP/M® 2.2 is the best around. Read the reviews. You know the
programs. You know the prices. This is the years' best value. You owe it to yourself to let these CP/M® programs and thousands of others
(many in the public domain) start serving your needs.

Bundle

Bundile

#
WordStar® #1 Bundle #5 WordStar® 2
i P DataStar™ 33 3 3
s“;;'.'&gge s2 9 9 Electric Pencil™ g 7 9 ReportStar™
Starlndex™ Delivered Red Pencil™ ; CalcStar™ Delivered
Montezuma Micro CP/M® Blue Pencil™ Delivered Montezuma Micro CP/M®

Works with TRSDOS, NEWDOS-80,
DOSPLUS and MULTIDOS
(Model 1,34)

RETAIL VALUE $240

RETAIL VALUE $1009 RETAIL VALUE $1354

Bundie

WordStar® Bundle

i ® WordStar® #4
S N,‘FS"t’;Afﬂge #a MailMerge™
e A 4 4 4 Spelltar™ g 5 5 5
Starlndex™
Delivered dBASE 1® Delivered

TurboPascal™

Montezuma Micro CP/M®
RETAIL VALUE $1553

Montezuma Micro CP/M®
RETAIL VALUE $1699

TRS-80 Disk & Other Mysteries. The “How to" book of data

Save A Bundle on these books and disks recovery for the TRS-80 Model | disk operating system. 128 pages. Retail

Retail $22.50 Now $18

Take advantage of our volume discounts. Buy any three items from this list and deduct $5 from Microsoft BASIC Decoded & Other Mysteries. The com-
your total order. Buy four..deduct $10. Buy five..deduct $15. Buy six...deduct $20 and so on. plete guide to Level Il and BASIC. 312pages.

Buy a bunch, save a bundle. Please add $1 each for shipping. Add $5 to orders under $50 for Retail $29.95 Now $24

The Custom TRS-80 & Other Mysteries. The complete guide
to customizing TRS-80 Hardware and Software. 336 pages.

Retail $29.95 Now $24
BASIC Faster & Better & Other Mysteries. The complete
guide to BASIC programming tricks and techniques. 290 pages.

Retail $29.95 Now $24

BASIC Faster & Better Library Disk. Contains 121 functions,
subroutines and user routines. Search merge, compare and listing routines
plus array handlers, BASIC overlays and video drivers.

Retail $19.95 Now $16
BASIC Faster & Better Demonstration Disk. Contains 32
demos of the Library Disk contents above.

Retail $19.95 Now $24
BASIC Disk I/0O Faster & Better & Other Mysteries.
Programming tips and techniques to store/retrieve data from disk. 432
pages. Retail $29.95 Now $24
BASIC Disk I/O Faster & Better Demonstration Disk. All
of the major demo programs and library of disk I/0 subroutines in 25 BASIC
programs. Random, Indexed Sequential and TREESAM file handlers
included. Retail $29.95 Now $24
Machine Language Disk I/0 & Other Mysteries. Aguide to
machine language disk 1/0 for the TRS-80. 288 pages

Retail $29.95 Now $24
TRSDOS 2.3 Decoded & Other Mysteries. Detailed explana-
tion of the Model | disk operating system. 298 pages.

handling.

FHE CUSTOM TS so
A O RMS TR~

TRS-560 DISK
QOTHERMWSTERIES

MICTHOSOLT RASKC
DECODED
& OTHER WZWWST]

Jor e IS0

"
IASKC 1WSTER
IND BLETTER

A OLHER WSTERI S

PN

the custom oppie

RORIRTINER SR EN NI, —

Retail $29.95 Now $24
How To Do It On The TRS-80. A complete applications quide to
the TRS-80 Model I, 11, 11, 100, and Color Computer. 352 pages.
Retail $29.95 Now $24
The Custom Apple & Other Mysteries. Who cares?
Retail $29.95 Now $19

Due to the nature of this business. there are NO REFUNDS on software We accept
American Express, MasterCard, Visa and COD Your card 1s not charged until we ship your order
Personal and company checks are accepted without delay (call for details) Delivered prices are

i . . N . for the lower nightmos 48 States only Prices and specifications subject to change without noti
“1984 DY Montezuma Micro. WordStar®, SpellStar™, Starindex™, MailMerge®. DataStar™, ReportStar™ and CakStar™ belong to Il you gon‘mn%efslanq any of this, 1551 qive usagfam we will &’fe the 1.,7\99[2 explain .(um

MicroPro® International Corporation: CP/M* belongs to Digital Research Inc. dBASE II” belongs to Ashton-Tate, Inc Al the Pencils™ ou 0o First-timers are always weicome here
belong to Michael Shrayer Turbo Pascal™ belongs to Borland International 4 ¥ Weloome: el

ORDER NOW . .. TOLL FREE

MNMONTEZUNVA 800-527-0347

Lo | ==en (5 800-442-1310
Redbird Airport, Hangar #8 Ve % s = =
P.O Box 32027 The Tol Free knes are for orders only
Dallas, Texas 75232 “WE KEEP YOU RUNNING"  Spechcanons subject 10 change without notice
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Lircle 416 on Header service card.

NAONTEZUMNA.

P.0.Box 2169
Camp Verde (Lizard Flats)
Arizona 86322

WE KEEP YOU RUNNING

MS-DOS BUSINESS
SOFTWARE

Accounting Partner | ............. $279
Accounting Partner Il .............. 699
Borland Turbo Lightning ............ 53
BPIAP/AR/GL/Payroll ............. 319

BPlinventory ...........ooooinnnn. 477
DAC Easy Accounting
DAC Easy Payroll

dBaselll Plus ....
Framework Il
Lotus 1-2-3, Use Twin .............. 79
Microsoft Multiplan ............... 127
MicrosoftWord ................... 249
MUtiMate. vos s s v csine sosss seoms o 239
PESIFHE ¢ oo o winie s siaie siaieis oo saini s 88
PESIGIapN::s wisve e s s paes sng s o 88
PES:RePOIt: . i s 5 wers wrois s ssais wusars o 79
PFSIWrItE .. vvee i 88
R:Base 50001.01 ................. 379
R:Base Extended Report Writer ... .. 85
Reflex: The Analyst . ................ 53
Sidekick, non-protected ............ 49
SUPBIKBY s s stise dissons wivsess siwiann wrasers 37
Twin, 1-2-3Clone ...........oennnn 79
VP-PIBANGE . 1vicis s mie mininss sisios v 55505 56
WordPerfectd4.1 ............cuven 239
WordStar 2000 Plus 1.01 .......... 299
WordStar3.31 .......oovvininnnns 189
MS-DOS
RECREATIONAL
SOFTWARE
F-15StrikeEagle ................. $23
GalD 1ox s srem s s svcn. siorme e st 23
Hitchikers Guide to the Galaxy ...... 25
B covis wimis st wisis B S S B R A 35
KingsQuest ........ocoiiennaininnn 32
Microsoft Flight Simulator ........... 32
SAAONI . o5 coia s maves 365 gomsers 32
WIZBEANY 25 visse smsins anese sisvers wmiass waavers o 38
4o (4 IR 25
MS-DOS
HOME SOFTWARE
Bank Street Writer ................ $51
Dollarsand $ence ...........
Micro Cookbook ............
Managing Your Money
INBWSIOOM 5 csis s35 aios s wem asiein ararss o
PrintShop . ..vvvieiiiiiens
Print SHop Graphics Library ......... 22

CABLES

TRS-80 Printer cable 26-1401

|BM Parallel Printer Cable 6' . .
IBM Parallel Printer Cable 10" .
Keyboard Extender Cable, 6’
TTL Monitor Extender Cable 6’
Standard 25 pin RS232 Cable 10" ....20
Gender Changer. Specify M/M or F/F .. 9
Printer A/B Switch Box Cable 6" .. ... 20

After much thought and deliberation our founder, Monte Zuma, has
decided (admitted) the future lies with MS-DOS and the Model 4/P/D
using Montezuma CP/M. Consequently, from this time forward, our
efforts will be directed toward Model 3/4 hardware, CP/M and MS-
DOS. Thanks to all of you who have placed your confidence inusin the
past. We invite you to join with us as we journey into the next genera-
tion. We offer a wide range of products for both MS-DOS and CP/M.
Should you need an item not listed just ask about it. We have much
more than can be shown here. Our friendly staff and near-perfect
service is just a toll-free call away.

MS-DOS EDUCATIONAL
SOFTWARE
Mastertype ...,

Math Blaster
Mind Prober

Spelllt! ..o 29

TypING T T s:ss wvas » v s v 4 s 32

Word Attack:: . .o sewvs s resis srass srane @ 29
MS-DOS

SYSTEMS - UTILITIES - LANGUAGES

Bourbaki “1 Dir"
Crosstalk XVI . .............
Microsoft Windows
Microsoft Quick BASIC Complier . ...

Norton Utilities ....................

Sideways ........

Smartcomll ...

SUPErkey .. ..o

Turbo Editor Toolbox ............... 39

Turbo Gameworks ................. 39

Turbo Graphics Toolbox ............ 30

Turbo Pascal. « « x5 som nemi w5 s s 39

Turbo TUOF : sess wvri s i s s weress o 19
RODENTS

Microsoft Parallel w/PC Paint ... .. $129

Microsoft Serial w/PC Paint ........ 139

Mouse Systems Mouse w/PC Paint . 139
Willard/Ben Combo w/Friends ....CALL

ADD-ON MEMORY
& UPGRADES

16K RAM, 200nsec, 8 chips ........ $9
64K RAM, 150/200nsec, 8 chips ... .. 16
Model 4 128K RAM kit w/PAL chip ...26
64K RAM Upgrade set of 9 chips ....18
256K RAM Upgrade set of 9 chips ... 39
8087 Numeric coprocessor, std ... ... 119
8087 Numeric coprocessor, fast ....149
80287 Numeric coprocessor, std ....179

80287 Numeric coprocessor, fast ...399

NEC V20 Wonder Chip, 5mHz ....... 13
NEC V20 Wonder Chip, 8mHz ....... 23
Model 1 RS-232 Kit complete ....... 89
Model 3/4 RS-232 Kit complete ..... 69
Model 3/4 Internal Drive Kit ........ 169

MODEMS

Anchor Signalman 1200 external .. $ 279
Anchor Signalman 2400 external . ... 415
Anchor 1200 int w/software ........199
Anchor 2400 int w/software
Hayes 300 external . ............... 149

Hayes 1200 external .............. 399
Hayes 12008 internal w/SCom ..... 369
Hayes 2400 external .............. 599
Hayes 24008 internal w/SCom ... .. 569

TE SEES THE LIGHT!!!

CALL TOLL-FREE
FREE SHIPPING!"

* (For orders over $100)

ACCESSORIES

Sony 5" 2DD disks, boxof 10 ...... $13
Our own 5" 2DD disks, bagof 10 .. ... 9
Flipsort, holds 50 5" disketts ........ 15
Tilt and Swivel Monitor Stand . ......... 19
Vert CPU Stand PC/XT/CLONE ...... 25
2-position Printer Switch ............ 49
2-position RS-232 Switch ........... 49
Standby Power Supply. 300 Watt

output for 20 minutes ............. 249

CP/M SOFTWARE

WordStar 8.8 - x vos vsn s v van smas $ 250
WordStar Professional ............. 450
ReportStar .........c.oovviinnin.. 150
DataStar . ... oo 5 555 ssw e o oo vie 175
CaleStar « s v s s s v swie o 95
Multiplan. ... 159
Supercalcll .« ...s weis v s v & wws 199
TUbOPaSEal o siaws sasies siosas wves o 45
TurboTutor . ..o 23
Turbo Editor Toolbox ............... 45
Turbo Holiday Pak ................. 99

Pickles & Trout CP/M Mod 2, 12, 16 . 180
All of the above CP/M software is available in
various 5-1/4" formats as well as 8" stan-
dard CP/M format. Please specify format
and include $10 per disk additional.

IBM - CLONE - MS-DOS
BOOKS & MANUALS

IBM BASIC Faster & Better ........ $22
IBM BASIC Disk for above .......... 16
IBM BASIC Manual 3rdEd .......... 19
Running MS-DOS 2ndEd ........... 17
Using 1-2-3 Release2 .............. 14
Using Wordperfect4.1 .............. 13
Using Displaywrite 3.0 .............. 13
PC-DOS Performance Guide ........ 14
Norton Programmer’s Guide . ........ 15
1-2-3 Tricks, Tips, Traps ............ 13
1-2-3 Macro Library ................ 15

See opposite page for more books.

TRS-80 BOOKS
& SOFTWARE

Modem 80 M1/3 Com Progam

Trackcess. M3. Orig Copy Progam ...19
Super Utility Plus 3.2 M1/3/4 ........ 49
Super Utility Plus M4-4Ponly ....... 49
SuperCROSS/XT Specify M1/3/4 ....79

Convert 3 to PC M3 BASIC to PC . ..
Convert 4 to PC M4 BASIC to PC . ...
TRS-80 Beginners Guide . . .......... 13

Using Super Utility Plus ............. 16
TRS-80 M4/4P Technical Manual ....33
TRS-80 M1000 Technical Manual ....25
Using Super Utility Plus 3.x ......... 16

See opposite page for more books.

BUY FROM US RIGHT NOW!
(Please read the fine print first)

Ourinventory is so large it can not be listed
completely. Please call us if you do not see
what you want. Chances are we have it or
can get it right away. Because of the time
lag in magazine advertising our prices are
subject to change without notice. Our
prices are for mail order only. We are only
human so we decline responsibility for
typogrphical errors. We welcome your
company and/or personal checks. We use
TeleCheck. Please follow these simple
rules so your order will not be delayed. The
check must be drawn on a US or Canadian
bank and be payable in US Dollars. Your
check must be bank printed and contain
your street address (not PO Box or APO/
FPO) and telephone number. The sig-
nature must exactly match the name
printed on the check. That's all thereis toiit.
We also accept American Express, Mas-
terCard, Visa, Cashier's Checks, elec-
tronic funds transfer and we ship COD.
COD's and motor freight shipments may
require a deposit. Some special items may
require a deposit. ALL COD’s require cash
on delivery. Company and/or personal
checks can NOT be accepted in payment
of COD shipments. Your credit card is not
charged until we ship your order. Ground
shipping charges are included on all
orders over $100. Add $10 handling plus
shipping to all orders under $100. We do
not collect State Sales Tax on orders
shipped outside of Texas. Orders placed
by 5PM will be shipped the next day if
stock is on hand. Your order will leave
before we go home. The responsibility of
suitability of software rests with the pur-
chaser. Due to the nature of the business
and product there are NO REFUNDS ON
SOFTWARE. Please do not buy software
from us if you are not sure it will work for
you. SOFTWARE IS NOT RETURNABLE.
Software support is provided by the man-
ufacturer. We will PROVIDE A REPLACE-
MENT ONLY if your disk is defective if you
notify us within 30 days after delivery of
your merchandise. Please call us for help
and instructions should you have a prob-
lem.

WARRANTY

All items carry the manufacturers' war-
ranty and any problem in service will be
handled by his service organization. We
will be happy to mail you a copy of the
warranty on request.

CALL TOLL FREE FROM ANYWHERE IN THE USA

800-527-0347
800-442-1310

-
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Circle 301 on Reader Service card.

WHY PAY MORE...

When you can own for MUCH LESS!

Enjoy year round Sale
prices with credit card
convenience or special
discount prices for Cash
Purchases.

Same day processing for
speedy delivery

Special 30 day return
policy.

FULL CATALOG
SELECTION

Customer
Service
9 AM
to
5 PM
Texas
time

MODEL300¢

In Stock



NEW PRODUCTS / compiled by Ryan Davis-Wright

MS-DOS

Faster Floppies

The Pelican 3.3 from Pacific
* Micro Systems is a mass-stor-
age system incorporating the
Kodak 3.3-megabyte (MB)
half-height drive in an anod-
ized-aluminum housing.
Packing 2.78MB of formatted
data onto 5.25-inch disks, the
system includes a half-slot
controller card with cache
software to decrease data-ac-
cess time.

The Kodak drive uses a pro-
prietary head-positioning
system to record 192 tracks
per inch, compared to 48
tracks per inch with conven-
tional floppies. The Pelican
can also read conventional
single- or double-sided disks.

The Pelican operates with
the IBM PC and IBM-compat-
ible computers running DOS
2.0 or later. The price is $695,
with a one-year warranty. A
package of five Kodak high-
density disks (13.9MB of stor-
age) is $65.

For more information, con-
tact Pacific Micro SystemsInc.,
160 Gate 5 Road, Sausalito,
CA 94965, 415-331-2525.
Circle 586 on Reader Service card.

Calling All Writers

Simon & Schuster Software
announces Webster’'s New
World Writer, a word proces-
sor designed specifically for
writers. It incorporates Web-
ster’'s New World Spelling
Checker and Webster's New
World On-Line Thesaurus
with over 120,000 synonyms
and phrases.

The word processer re-
quires no special codes and
commands. Its format op-
tions allow you to insert head-
ings, subheads, and page
numbers on any page; draw
tables or boxes around your
copy; and adjust margins.
Text displays on screen ex-
actly as it will appear on paper.

The software package in-

The Pelican 3.3 packs 2.78MB of data on a 5.25-inch disk.

cludes The Writer’'s Guide,
which suggests ways to pre-
pare book-length manu-
scripts, scripts, poetry,
speeches, press releases, busi-
ness correspondence, re-
sumes, cover letters, and form
documents, such as contracts.
Webster's New World
Writer runs on the IBM PC/
XT/AT and compatible sys-
tems with 256K, two double-
sided disk drives (or one dou-
ble-sided disk drive and one
fixed disk drive), and an 80-
column color or monochrome
display. It retails for $150. For
more information, contact Si-
mon & Schuster Software, Si-
mon & Schuster General Ref-
erence Group, One Gulf and
Western Plaza, New York, NY
10023, 212-333-5800.
Circle 581 on Reader Service card.

On an Upward Track

MicroHelp Inc. has released
version 3.1 of The Inside
Track, a package of advanced
programmer’s utilities for PC-
DOS and MS-DOS computers.
The package consists of more
than 80 program files, a
user’s manual, and a refer-
ence sheet with memory map
and summary of PC-DOS
BIOS calls.

Version 3.1 provides sup-

port for DOS 3.1, 80286 ma-
chines, QuickBasic, and IBM's
BASCOM 2. The new version
includes features that show
how to exceed the 64K data
limit in high-level languages
(including Basic), how to read
characters from the screen,
and how to create windows.
The new version also has
updated functions for faster
on-screen data displays,
faster file reads and writes,
faster loading of large pro-
grams, and faster reads and
changes to the current direc-
tory. Other utilities are in-
cluded for controlling the key-
board, copying memory from
one location to another, limit-
ing the amount of memory
used by compiled Basic pro-
grams, using DOS and BIOS
function calls in Basic and
other high-level languages,
and rebooting the computer.
The package requires a
minimum of 64K RAM, any
version of PC-DOS or MS-
DOS, one disk drive (320K),
and an 80-column monitor.
Many of the utilities require
DOS 2.0 or later and 128K
RAM. The price of the pack-
age is $65, plus shipping and
handling charges ($3 per or-
der for UPS deliveries in the
United States; $5 per order

for UPS deliveries in Canada;
and $18 per.package for de-
liveries to other countries).
The reference sheet with
memory map and IBM BIOS
calls is available separately at
no cost. To order, send $3 to
cover shipping and handling.
For more information, con-
tact MicroHelp Inc., 2220
Carlyle Drive, Marietta, GA
30062, 800-922-3383 or 404-
973-9272 in Georgia.
Circle 582 on Reader Service card.

Want to C Better?

Phoenix Computer Prod-
ucts Corp. introduces PforCe,
a library of object-oriented
functions and subsystems for
the C programming lan-
guage. The functions are fully
integrated, debugged, and
ready to use.

High-level functions allow
users to manipulate win-
dows, screens of fields,
menus, and data bases for
faster and more economical
programming. Low-level
functions give programmers
complete hardware control
and defaults that can be
changed at will. PforCe also
includes a data-base system
with demand paging, B-trees
for storing access and index
data, a complete windowing
system, interrupt-driven
communications, and back-
ground tasks. The package
includes source code for all
functions and utilities.

PforCe costs $395. For
more information, contact
Phoenix Computer Products
Corp., 320 Norwood Park
South, Norwood, MA 02062,
617-762-5030.

Circle 583 on Reader Service card.

Scientific Plots

Sigma-Plot, a new graphics
package from Jandel Scien-
tific, produces publication-
quality scientific graphs and
charts. It is designed to run
on IBM and compatible com-
puters with a Hewlett-Pack-
ard or compatible plotter.
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Sigma-Plot lets you create
scatter, line, histogram, bar,
and grouped bar charts with
one- or two-way standard de-
viation, standard error of the
mean, and 95 or 99 percent
confidence-interval error
bars. Other features include
log-log scales, semi-log
scales, independent x-y plot-
ting, linear regression, cubic
spline-curve fitting, and un-
limited data-set size.

Sigma-Plot uses on-screen
menus, which you can oper-
ate from the keyboard or by
using the cursor of various
digitizers. You can input data
from the keyboard; from files
of such programs as Lotus'’s
1-2-3, Symphony, dBase II
and dBase III; or from files of
Jandel’'s Sigma-Scan mea-
surement system.

The package price is $350.
For more information, contact
Jandel Scientific, 2656 Bridge-
way, Sausalito, CA 94965,
800-874-1888. (Residents of
California, Alaska, and Can-
ada call 415-331-3022.)

Circle 584 on Reader Service card.

Easy Does It

Easy Extra is a word-pro-
cessing and mailing system
designed for novice computer
users. Offered by MicroPro,
the package consists of a new
version (1.5) of that compa-
ny’s Easy word processor and
EasyMail, a data-base appli-
cation with mailing-list man-
agement functions.

The program is completely
menu driven with context-
sensitive, on-line help. Lotus
1-2-3 and Symphony users
can incorporate all or part
of any spreadsheet in an
Easy Extra document with no
conversion, alteration, or
reformatting.

The new version of the
Easy word processor features
improved speed in moving
through a document during
editing. MicroPro also ex-
panded the program’s spell-
ing-corrector dictionary to
87,000 words and recoded it
for faster operation.

Easy Extra retails for $149.
The stand-alone word proces-
sor costs $99. Contact Micro-

Pro International Corp., 33
San Pablo Ave., San Rafael,
CA 94908, 415-499-1200.

Circle 585 on Reader Service card.

Hard-Drive Kit

J&M Systems is offering a
10MB hard-drive kit for the
Tandy 1000. It consists of a
10MB Winchester drive, con-
troller, cables, mounting
hardware, and manual.

All components mount in-
ternally, with the drive in the
second floppy-drive position.
The system has low power
consumption, which means
the Tandy power supply can
power all system components.

The Tandy 1000 hard-drive
kit costs $495. It requires IBM
PC-DOS 2.1 or later. Contact
J&M Systems Ltd., 15100-A
Central SE, Albuquerque,
NM 87132, 505-292-4182.
Circle 587 on Reader Service card.

Basic-to-C
Translations

JMI Software Consultants
Inc. has introduced a new
version of its Basic-to-C trans-

lator, BASTOC. Version 2.0
optimizes the C-language
output of the translator, per-
mitting dramatic reductions
in execution time.

BASTOC analyzes the use
of numeric variables to deter-
mine which floating-point
variables can be replaced by
integer variables. Replace-
ment can be done either au-
tomatically or interactively.

In addition to its use as a
conversion aid, BASTOC can
serve as a conventional Basic
compiler. It includes a Basic
compiler program, which
uses BASTOC as a preproces-
sor to the C compiler.

Binary versions are avail-
able for the IBM PC and com-
patible systems, as well as for
the Radio Shack Model 16.
Any system supporting a
standard C compiler is a po-
tential host.

BASTOC costs $495. For
more information, contact
JMI Software Consultants
Inc., Box 481, Spring House,
PA 19477, 215-628-0846.
Circle 588 on Reader Service card.

Circle 114 on Reader Service card.

AIRNIDIGITAL YIONIEE

NEW FOR TANDY 1000/1200 COMPUTERS

8 COMPUTEREYES"

VIDEO IMAGES ON YOUR COMPUTERI!

Finally — an inexpensive way to capture real-world images on your computer’s
graphics displayl COMPUTEREYES™ interfaces to any standard video source
(video camera, VCR, etc.) to capture images for use with graphics programs, desk-
top publishing, picture databases, entertainment, etc. Hundreds of applications!

COMPUTEREYES™ features include:

* Half-card size

* Simple, menu-driven software con-
trol of all functions—capture rou-
tines, brightness and contrast
adjustments, disk access

* Keyboard-controlled video switch-
ing to allow previewing the video
source on the computer monitor.

* Works with standard CGA or EGA
graphics capabilities — no addition-
al boards needed

* Images compatible with almost all
graphics handling programs

* Available as a complete system in-
cluding quality video camera

See your dealer or order direct. Mass.
residents add 5% sales tax. Mastercard,
Visa accepted. To order, or for more
information, write or call:

DIGITAL VISION, INC.
Needham, MA 02192

14 Oak Street — Sulte 2

198 © 80 Micro, October 1986

ony $249.95

Available for:

Consult factory for pricing.

* TANDY and IBM PC compatibles
* Applell, ll+, lle and lic

* Commodore 64/128

* Atari 800/800XL/130XE

(617) 444-9040, 449-7160

Circle 437 on Reader Service card.

All programs &

3 courses on
two diskettes!
Skill/knowledge
Wind-Trees-Traps
Water—Slopes &
More. Hours of
FUN for everyone.
Il to 4 playvers.

Model 4

GOLF $34.50
BASEBALL 29.50
ARCADE 45.00

Model 3/4

CASINO $22.50
FOOTBALL 29.50
STALAG-12 22.50

GOLF TOURNAMENT
PRIZES

- GOLF CLUBS

FEB 15 - MAR 10

- GOLF BALLS

SEND FOR DETAILS - WATCH OUR AD

PORTABLE

SOFTWARE

@ and@

P O
NOTTINGHAM, PA

BOX 394
19362

24 hour PHONE
(215) 932-5395




NEW PRODUCTS

Xidex Corp.’s diagnostic software package, The Investi-
gator, performs seven disk-drive performance tests.

Library of Science

The BasicA Science &
Graphics Handbook from
Simplication UnLtd. is a li-
brary of over 40 programs for
students and professionals in
the fields of mathematics,
physics, and engineering.
Programs are divided into
four subject areas: graphics
techniques, imaging and
transformations, probability
and statistics, and matrix
and vector operations.

The programs are unpro-
tected source code, which
can run as presented or be in-
corporated as modules or
subroutines in custom pro-
grams. The library includes a
reference manual.

The price of the handbook
is $60. For more information,
write to Simplication UnLtd.,
P.O. Box 654, Menlo Park, CA
94026.

Circle 589 on Reader Service card.

Test Drives

The Investigator, a new di-
agnostic software package
available from Xidex Corp.,

can test disk-drive perfor-
mance of over 20 IBM PC-
compatible computers. Com-
bining both the program and
test tracks on one disk, it is
designed for easy use and
speedy analyses.

The Investigator prompts
you through its setup proce-
dure and then performs
seven tests of the disk drive in
approximately a minute. The
program tests for read/write
accuracy, spindle speed,
static head alignment, timing
of the index data, azimuth
head rotation, hysteresis (dy-
namic head alignment), and
disk centering.

A printout of the results
can be produced with a single
command. Users receive a
pass/fail report or can re-
quest a more detailed analy-
sis that provides exact nu-
merical results.

The package retails for un-
der $35. For more informa-
tion, contact Xidex Corp.,
P.O. Box 58053, Santa Clara,
CA 95050, 408-988-3472.
Circle 593 on Reader Service card.

Circle 534 on Reader Service card.

Mail-Order Electronics * Worldwide * Since 1974

Mad Order Electronics - Woridwide

ameco

ELECTRONICS

TRS-80 MODEL 100

TANDY 1000 OWNERS!!

S PURPLE
lad compPUTING

Easy to install module plugs right into the
socket increasing memory in 8K incre-
ments. Three modules will increase your
memory to its full capacity. Complete with
module & documentation for installation.

M1008K (TRS-80 Model 100 Expansion). . . . $24.95 ea. or 3/$59.95

TANDY 200

Easy to install module plugs right into the socket increasing memory in 24K
increments. Complete with module and documentation for installation.
M200R (Tandy 200 Expansion) $74.95 ea. or 2/$129.95

TRS-80 MODEL | AND Il

Model I: 16K equipped with Expansion Interface can be expanded to 48K with
2 Kits. Model IlI: Can be expanded from 16K to 48K using 2 Kits. Each Kit will
expand computer by 16K increments (8 ea. 16K RAMs). Documentation incl.
TRS-16K3 200ns (Model lll)

TRS-16K4 250ns (Model I)

NEW!

ZUCKIZR2GARI) Expansion Memory

Half Card and

Clock/Calendar for

the Tandy 1000

The Zuckerboard Expansion Memory Board
allows you to expand the memory of your
Tandy 1000 (128K System) as much as 640K.
258K DRAM chipsincrease your computer’s
memory by either 256K or 512K, bringing
your total system memory up to either 384K
or 640K. The memory board also includes a DMA controller chip. Optional
clock/calendar plugs directly onto the memory board. Manual included.

TAN-Clock
TAN-EM256K
TAN-EM512K

Clock/Calendar Option (only).
Includes 256K RAM. . .
Includes 512KRAM. . . . . . . . . ...

.$ 39.95
.. $ 99.95
$139.95

TRS-80 MODEL 4, 4P

Easy to install Kits come complete with: TRS-64K-2 (8 each 4164N-20
(200ns) 64K Dynamic RAMs); TRS-64K-2PAL (8 each 4164's plus PAL chip)
and documentation for conversion.
TRS-64K-2 Expands Model 4 from 16K-64K or

Model 4P from 64K-128K.
TRS-64K-2PAL Expands Model 4 from 64K-128K.

NEW!

MULTIFUNCTION BOARD NEW!

with Clock Calendar, RS232 Port and
RAM Disk Printer Spooler for Tandy 1000

MTAN-256K
MTAN-512K

Includes 256K RAM
Includes 512K RAM

$239.95

TRS-80 COLOR AND COLORI I

Easy to install Kit comes complete with 8 each 4164N-20 (200ns) 64K Dynamic
RAMs and documentation for conversion. Converts TRS-80 Color Computers
with D, E, ET, F and NC circuit boards to 32K. Also converts TRS-80 Color
Compuler Il to 64K. Flex DOS or 0S-9 required to utilize full 64K RAM on
all computers.

TRS-CoCo (New Models Only — Includes two 50464’s (41464)
and documentation for conversion)

$20.00 Minimum Order — U.S. Funds Only
California Residents Add 6% or 6%2% Sales Tax
Shipping — Add 5% plus $1.50 Insurance

Send S.A.S.E. for Quarterly Sales Flyer!

Moster#arc>

10/86

Spec Sheets — 30¢ each

Send $1.00 Postage for your
FREE 1986 JAMECO CATALOG
Prices Subject to Change

Mail Order Electronics  Worldwide

Jameco

[ ELECTRONICS |

1355 SHOREWAY ROAD, BELMONT, CA 94002
Phone Orders Welcome (415) 592-8097 Telex: 176043

©1986
Jameco
Electronics
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http:2/$129.95
http:3/$59.95

Circle 86 on Reader Service card.

THE RS-232

MODEL 11l

MODEL 4

TRS-80 MODEL Il
TRS-80 Model 4
RS-232 SERIAL INTERFACE
MODIFICATION KIT

State of the art technology in board design, our direct replacement of Radio Shack's*
internal RS-232 board, mounts inside the Model Il or 4 on the existing brackets. All
cables, screws and complete mounting instructions are included Non-technical
people will find that installation 1s quick. straight forward and simple requirnng less
than 15 minutes to complete

Total compatability with Radio Shack™ and all existing software 1s maintained
Software programmable baud rates from 50 to 19,200 baud are supported along with
programmable word length, stop bits, and parity May be utilized in either half of full

duplex operation Outstanding Value

At
Only ‘69-95
Guaranteed One Full Year
Dealer Inquinies invited
Please forward payment by a cashier’s
check or money order.
Visa or Mastercharge also accepted.
Add $3.00 shipping & handling
(Foreign orders quoted on request)

Limpoer

4831 SOUTH HAMPTON RD L B4
DALLAS TEXAS 75232
214/330-1332

Circle 46 on Reader Service card.

TRS80 - CP/M - MS-DOS - CoCo!

Hypercross 3.0 - The Third Generation in File Transfer.
Using HYPERCROSS 3 you can COPY files between TRS-80 disks and those from many
CP/Mand IBM-PC type computers on your own TRS-80 model |, Ill, 4/4P or Max-80. If you
have access to more than one kind of computer, or you are changing to a new machine
then you need HYPERCROSS to transfer your text files, BASIC, FORTRAN PASCAL or C
programs, Viscalc files, general ledger and accounting files, data bases and even binary
files. You can FORMAT alien disks, read their directories, copy files to and from them, even
copy directly from one alien disk to another.
Formats supported: IBM-PC and MS-DOS compatibles include DOS 1.1, 2.0-3.2 Tandy
2000, single and double sided, 3.5 and 5 inch. CP/M from Aardvark to Zorba, including all
popular TRS80 formats such as Holmes, Montezuma, and Omikron. TRS-80 Color
Computer format also supported.
Hypercross converts Basic files Now Hypercross includes a feature to automatically
change the tokensin a TRS-80 file to the correct format for CP/M or MSDOS. As you copy,
Hypercross automatically converts the Basic files, putting in spaces, changing PRINT @,
correcting syntax errors and flagging parts needing manual modification.
Tried and Tested in 1000s of installations world wide, by Industry, Universities, Govern-
ment Institutions and nice TRS-80 owners everywhere. Prices include disk, manual, and
shipping. Upgrades from any version of Hypercross or SuperCross for old disk + $5 + price
difference ($15 min).
Hypercross 2.0 for CoCo format (No Basic convert) ................oo.vn. $49.95 ppd

Hypercross 3.0 CP/M 40 single sided CP/M formats .. ... $54.95 ppd
Hypercross 3.0 PC with popular MSDOS formats ...... ... $54.95 ppd
Hypercross XT/3.0 with 90 CP/M and PC formats ......... ... $89.95 ppd

Hypercross XT/3.0-Plus. Now with 220 formats inc CoCo ............... $129.95 ppd
Specify TRS-80 Model | (needs doubler), 11, 4/4P or MAX-80.
Dual model versions e.g. Mod 3/4 on one disk add $10 extra

Amazing HYPERZAP 3.2G Disk Magic!

Do you wantto back up your precious copy of Copycat 3, or SU. Do you want to fix or modify
adisk - ifsothen you need HYPERZAP! On the market for 3years, HYPERZAP is more than
just another disk copying program - it is the program for analyzing, copying, repairing,
creating floppy disks of all kinds. It works with TRS-80 formats as well as many others such
as CP/M, PC, CoCo etc. Designed to handle mixed density sectors on any track in any
sequence. Many features for reading, writing, editing track and sector data. Hyperzap is the
tool that lets you be in charge. Make your own self booting disks. Take your own CMD file
and turn itinto a dual booting Mod I/11l/1V disk. Autopilot mode allows learns, saves and
repeats procedures. Disk comes with fascinating examples. Use Hyperzap as a learning
tool - find out how things are done!

HYPERZAP 3.2G - nothing else even comes close! ...................... $49.95 ppd

Arranger |l Disk Index System

World's finest TRS80 disk cataloging system. Now you can find that file when you want it
Arranger will CATALOG. SORT and FIND up to 11000 files fast! Runs on any Model |, lll or IV
and automatically recognizes any DOS even double sided

Arranger Il from Triple D - highly recommended ......................... $52.95 ppd

Xenocopy Il for the PC!

Read and write up to 275 different formats on your IBM PC or compatible. Includes CP/M,

CoCo. UCSD Pascal, NECDOS. Atari ST, etc ............. $79.95 plus $3.00 shipping
HYPERSOFT S

PO Box 51155, Raleigh, NC 27609 VISA
(919) 847-4779 8 am-11 pm EST =saia s )

The CP/M Solution

Accelerate 8/16 is a combi-
nation hardware and soft-
ware package that lets you
read CP/M disks and run CP/M
software on MS-DOS ma-
chines. Copublished by Inter-
secting Concepts Inc. and
The Software Toolworks, the
package incorporates the
NEC V20 processor; Media
Master, a disk-to-disk conver-
sion program; and ACCEL,
an 8-bit CP/M emulation pro-
gram for MS-DOS.

The V20 processor is a
plug-in chip that replaces the
8088 processor in most MS-
DOS computers, allowing
them to run both 16- and 8-
bit code. The ACCEL soft-
ware uses the 8080 mode of
the NEC V20 processor to em-
ulate CP/M software at an
equivalent processor speed of
approximately 3 megahertz.
For Z80 CP/M programs, which
the NEC chip does not cur-
rently support, ACCEL pro-
vides a special software-only
Z80 CP/M emulation mode.

Accelerate 8/16 requires a
minimum of 192K RAM.
Owners of 8086-based com-
puters can purchase the NEC
V30 chip (an 8086 replace-
ment) separately. The pack-
age is compatible with all
popular CP/M computers and
is capable of running most
CP/M software.

The package retails for
$99.95 and is not copy pro-
tected. Intersecting Concepts
and The Software Toolworks
also copublish Media Master
Plus, a $59.95 software-only
solution to the problem of con-
verting 8-bit CP/M programs
for 16-bit MS-DOS machines.

For additional information,
contact Intersecting Con-
cepts Inc., 4573 Heatherglen
Court, Moorpark, CA 93021,
805-529-5073.

Circle 590 on Reader Service card.

Optimal Sorts

Opt-Tech Data Processing
has released version 3.0 of
Opt-Tech Sort, an Assembly-
language sort/merge/select
utility for use in compilers,
data-base managers, and ap-
plication packages.

New features with version
3.0 include record selection,

record reformatting, comma
delimited files, dBase III sup-
port, dynamic memory allo-
cation, alternate collating
sequences, expanded index-
file options, unlimited num-
ber of input files, and ex-
panded parameter options.

Opt-Tech Sort can be called
from 25 languages or from
DOS as a stand-alone utility
or as a batch file. It is avail-
able in stand-alone, linkable,
and resident versions. The
program supports unlimited
file sizes of many types, in-
cluding fixed length, variable
length, random, dBase, and
Btrieve. The software is fully
documented with sample
programs and data files for
each language.

Opt-Tech Sort costs $149.
For more information, contact
Opt-Tech Data Processing,
P.O. Box 678, Zephyr Cove,
NV 89448, 702-588-3737.
Circle 591 on Reader Service card.

Disk Utilities

A&T Systems Inc. an-
nounces The Disk Manage-
ment System, a package of
disk and file utilities for the
IBM PC and compatible com-
puters. Over 40 utilities are
provided to help you with
such tasks as recovering lost
data, increasing system
speed and reliability, locating
or reorganizing information,
executing applications, and
customizing files and direc-
tory attributes.

The package retails for $99.
For more information, contact
A&T Systems Inc., 12904 Ol-
ivine Way, Silver Spring, MD
20904, 301-384-1425.

Circle 592 on Reader Service card.

TRSDOS

Editorial Staff

THEME: The Music Editor
is a “‘music processor”’ for the
Model 4 that lets you compile,
print, and edit scores of up to
32 voices. Information on
note pitch, duration, acciden-
tals, and beams is immedi-
ately displayed on screen
after being typed in.

You use the special cursor
to position a note on the staff
lines and the other prepro-
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ODDUCTS

grammed keys to add acci-
dentals and special articula-
tion, as well as designate the
note’s duration. Note beams
and stems are realistically
displayed. In addition,
THEME lets you scroll
through a score and edit your
notation before making a
printout.

THEME requires 128K
RAM, at least two disk drives,
a high-resolution graphics
board, TRSDOS 6.2, and an
Epson-compatible dot-matrix
printer. The cost is $400 plus
$25 for the manual. For infor-
mation, contact THEME Soft-
ware Co., P.O. Box 3997,
Charlottesville, VA 22903,
804-979-9665.

Circle 594 on Reader Service card.

Compiler
For the I/IIl/4

MISOSYS’s EnhComp is a
Basic compiler for the Models
I III, and 4 that features a line
editor, run-time support li-
brary, and reference utility.

EnhComp supports strings
up to 32K long, single- and
double-precision math func-
tions, user-defined com-
mands, a built-in array sort,
and access to DOS com-
mands. A built-in Z80 assem-
bler lets you insert in-line
Assembly code with access to
Basic variables.

Model I/Ill EnhComp comes
on a small LDOS 5.1.4 disk
and is ready to run; Model 4
PRO-EnhComp requires
TRSDOS 6.2 or the equiva-
lent. Each is priced at
$124.95. For further infor-
mation, contact MISOSYS
Inc., 1 Tyler Lane, P.O. Box
239, Sterling, VA 22170, 703-
450-4181.

Circle 595 on Reader Service card.

Model 4
Enhancements

The T.K.O. filter program
from SOTA Computing Sys-
tems Ltd. provides enhance-
ments to the Model 4’s video
display, printer, keyboard, and
RS-232/modem connection.

The screen editor lets you
capture, edit, or redisplay
any video line as a keyboard
macro. Keyboard enhance-
ments include seven user-
programmable macro keys,
quick enabling and disabling

of the click function, a key-
board lock, and one-key recall
of the TRSDOS date. RS-232/
modem enhancements in-
clude three user-programma-
ble dialer keys, a dumb
terminal, and the option of di-
recting screen output to the
printer. Two additional
macro keys can help speed up
printer formatting.

T.K.O. runs on Models 4/
4P/4D with at least one disk
drive, 64K RAM, and TRS-
DOS 6.2.x. It sells for $69.95.
For information, contact
SOTA Computing Systems
Ltd., 213-1080 Broughton
St., Vancouver, British Co-
lumbia, Canada V6G 2AS8,
604-688-5009.

Circle 596 on Reader Service card.

Revising LeScript

Anitek Software Products
has added several features to
its LeScript word processing
program with the release of
version 1.68.

LeScript now works with
Borland International’s Turbo
Lightning, a spelling checker
that runs on MS-DOS com-
puters, and with DoubleDuty,
a Radio Shack program for
running two programs simul-
taneously on the Models 4 and
4P. LeScript now also works
with Pronto, MISOSYS’s
memory-resident program for
the 4 and 4P.

LeScript 1.68 also features
automatic hanging indents,
letting you indent blocks of
text for display purposes. Ten
editing functions have been
added to simplify entry of
character attributes, and a
wider range of printer drivers
is now available.

A new option lets LeScript
run with Alpha Technology’s
1MB Supermem board, al-
lowing users to work on files
up to one million characters
long—the equivalent of 500
text pages.

The cost of updating a Le-
Script master disk from ver-
sion 6.7 is $5; from 1.60 to
1.66, $10; from 1.5.x, $20;
from 1.4.x, $25; and from
1.1.x, 1.2.x, or 1.3.x, $30. For
information, contact Anitek
Software Products, P.O. Box
361136, Melbourne, FL
32935, 305-259-9397.

Circle 597 on Reader Service card.

Circle 235 on Reader Service card.

More than Speed Reading!

. . .with the Personal Learning System

Use your computer to double or triple your reading speed without
skipping words. Power Reading trains you to read groups of words
at a glance—in clusters. No skipping words as in Speed Reading.
Learn to instantly switch from pleasure reading to study reading;
always at increased speeds. Automatically adjusts to individual
abilities. With Power Reading techniques, you read every word to
increase comprehension and make reading easier and more
enjoyable. Better than expensive classes.
READ FASTER - UNDERSTAND MORE. ..

...AND HAVE MORE FREE TIME!
$69.50 Complete Package ¢ No computer knowledge needed

e Unlimited back-ups ® Single keystroke operation!
e Grades 7 through Adult—tested!

MONEY BACK GUARANTEE
DOUBLE YOUR READING SPEED IN
15 DAYS OR YOUR MONEY BACK!

H At school: Easier test-taking; get better grades
B At work: Be more productive; save hours of time
B At home: Keep up with news, magazines, books
[J Model 1l/4 ] MS-DOS T/1000, 1200, 3000, IBM
Call Toll-Free (Day or night) £
800-628-2828 Ext. 832
or send your order to:
LSR Learning Associates, Inc
Box 3264 Farmingdale, New York 11735

Circle 185 on Reader Service card.

70 INCOME TAX PROGRAMS
(For Filing by April 15th, 1987)
TRS-80 Models I, II, lil, 4/4P, 12 and 16
also for PC-DOS and MS-DOS*

FEATURES: —

1. Our 8th year in TAX 6. BASIC, Unprotected
Programming 7. Don’t change paper

2. Menu Driven Programs ALL SEASON!

3. “SAVE" on Disk 8. We Stand Behind

4. View on Screen before Printing our Programs!

5. Correctable 9. Write for Details.

For the Tax Preparer, C.P.A., Lawyer and Individual. Hundreds of long-time
Users. You buy ONLY the disks you need.

Programmed for easy-use. Programs follow the Forms closely. Check-points
along the way. Results on screen before printing; can be corrected.

70 TAX PROGRAMS include: Forms 1040, 1040A, 1120, 1120A, 1120S, 1065
and 1041. Also ALL Schedules, and Forms 1116, 2555, 2106, 2119, 2210, 2441,
3468, 3800, 3903, 4136, 4137, 4255, 4562, 4684, 4972, 4797, 5695, 5884,
6251, 6252, 6765, 8027, 8283, 8332 and 8379. Also Tax Preparer HELPER
disks.

There are 14 disks (@« $24.75) for the Model |; 7 disks (@ $49.50) for the
Models I1, 4/4P, PC-DOS and MS-DOS; and 3 disks (@@ $125) for the Models
I, 12 and 16. Buy only the disks you'll need. MO & ME buyers, add Sales
Tax, please. Write for details.

For TRSDOS Programs, WRITE: —

GOOTH TAX PROGRAMS
931 S. Bemiston - St. Louis, MO 63105

*For PC-DOS and MS-DOS Programs, write:
MICROCRON SYSTEMS
P.O. Box 561, Old Town, ME 04468

VISA'
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ETC.

Printing Rainbows

Toshiba has introduced a
color version of its P351 dot-
matrix printer.

The P351C can print over-
head transparencies and em-
ulate Qume Sprint 11 daisy-
wheel and IBM color printers;
bottom feed and six-part forms
printing capability are stan-
dard features. The printer op-
erates at up to 288 characters
per second in draft mode, sup-
ports P351-compatible soft-
ware packages and download-
able fonts, and has a noise
level of 58 decibels. A $199 bi-
directional tractor and two rib-
bon types ($15) are available.

The P351C sells for $1,749.
For further information, con-
tact Toshiba America Inc., In-
formation Systems Division,
2441 Michelle Drive, Tustin,
CA 92680, 714-730-5000.
Circle 601 on Reader Service card.

Gracious Host

Small Computer Systems In-
terface (SCSI) ‘‘plug and

ture Domain Corp. It runs on
the Tandy 1000/1200/3000
and other IBM compatibles.

The TMC-820 has no
switches and, with built-in
firmware, requires no addi-
tional software. It is designed
to interface with other periph-
erals meeting the SCSI stan-
dard, including Seagate and
Rodime embedded disk drives
and TEAC tape drives. The
company plans to expand
compatibility to other periph-
erals in the near future.

The adapter comes in four
models and costs $99; ribbon
cables and manuals are ex-
tra. For information, contact
Future Domain Corp., 1582
Parkway Loop, Suite A, Tus-
tin, CA 92680, 714-259-0400.
Circle 599 on Reader Service card.

A Field of Daisies

Interactive Structures’ Daisi
product line is a modular sys-
tem of interfaces for the IBM
PC/XT/AT and compatibles.

Each Daisi system contains
the hardware required to con-
nect the computer to labora-
tory experiments or to dem-

The TMC-820 is a new

play” host adapter from Fu-

Toshiba’s P351C 24-pin color printer.

onstrate live computer-logic
signals. A master interface,
the DMI-110 ($220) fits in one
slot and holds up to four
snap-on modules. Two are
currently available: the DAI-
120 ($450) for analog data ac-
quisition, and the DDI-160
($220), which performs digi-
tal logic input/output and
precision timing and count-
ing. A menu-driven demon-
stration disk manages sys-
tem configuration, shows live
data collection on screen, and
provides a language for writ-
ing Basic programs. The
DAISI/Notebook ($895) is a
software package providing
live data acquisition, control,
and color graphics plotting.
For information, contact In-
teractive Structures Inc., 218
Great Valley Parkway, Mal-
vern, PA 19355, 215-644-
8877.
Circle 598 on Reader Service card.

Modem Bodyguard

The Zapstar Modem Pro-
tector/Filter (MP-1) is de-
signed to protect transmitted
data and communications
hardware.

A Zener diode and gas-dis-
charge device combine to in-
tercept and absorb overvolt-
age transients that appear on
the telephone line. A compre-
hensive filter reduces or elimi-
nates high-frequency signals.

The MP-1 is installed be-
tween the modem, modem
card, or electronic telephone
system and the telephone line.
It sells for $59.95. For more in-
formation, contact Severts-

Zorman Engineering Inc.,
7144 W. McNab Road, Fort
Lauderdale, FL 33319, 305-
722-7770 or 800-624-8189.

Circle 602 on Reader Service card.

Freeing
The CP/M 8,000

Elliam Associates has up-
dated its catalog of CP/M pub-
lic-domain software.

The 100-page catalog fea-
tures information on about
400 disks containing more
than 8,000 public-domain pro-
grams and files. Each listing
includes a volume number
and information on program
size and type; in most cases, a
short description and source
code are provided. Elliam As-
sociates distributes the soft-
ware on 3%-, 5%-, and 8-inch
disks (both 40- and 80-track)
in 75 formats.

The catalog sells for $7.50.
For information, contact El-
liam Associates, 24000 Bes-
semer St., Woodland Hills,
CA 91367, 818-348-4278.
Circle 600 on Reader Service card.

Intelligence Reports

The 1986 edition of The Ar-
tificial Intelligence Directory
from DM Data Inc. profiles
more than 300 companies ac-
tively involved in artificial in-
telligence (AI) and related
disciplines.

Each listing includes the
company’s name, address,
and telephone number,
names of contacts, a brief de-
scription of products and ser-
vices, an alphabetical listing
of company profiles, and a
master telephone directory.
Categories include Al and Al
programming languages, ex-
pert systems, voice recogni-
tion systems, artificial vision,
natural languages, and sym-
bolic computing.

The 8%- by 1l-inch direc-
tory sells for $49.95 ($64.95
for international delivery).
For further information, con-
tact the Publications Depart-
ment, DM Data Inc., 6900 E.
Camelback Road, Suite 1000,
Scottsdale, AZ 85251, 602-
945-9620.

Circle 603 on Reader Service card.

Education
Newsletter

Educational Products In-
formation Exchange (EPIE)
lists educational software
programs and companies in a

SURGE PO

The Zapstar MP-1 protects your modem.
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new feature in MICROgram,
its monthly newsletter for
computing educators.

TESS In-Basket lists about
150 recently released pro-
grams in subjects ranging
from administration to the so-
cial sciences. The list is ar-
ranged alphabetically by sub-
ject area and includes each
program’s name, computer
system, and supplier. (TESS
refers to The Educational
Software Selector, EPIE’s
980-page directory, available
for $59.95 plus $5.50 postage
and handling.)

MICROgram is published
nine months a year (October
to June); a one-year subscrip-
tion costs $40. For more infor-
mation, contact Educational
Products Information Ex-
change, P.O. Box 839-RB,
Water Mill, NY 11976, 516-
283-4922.

Circle 604 on Reader Service card.

Unix Time-Saver
Specialized Systems Con-
sultants Inc. (SSC) publishes
Text Processing Reference, a
pocket guide to Unix word-

processing commands.

The 32-page guide explains
mm macros and the tbl, eqn,
nroff, and troff commands. It
is intended to save users the
inconvenience of looking
through lengthy manuals.

Other pocket references
available from SSC include
Unix Command Summary, C
Library Reference for Stan-
dard System V, MS-DOS
Command Summary, For-
tran 77 Reference—all $6
each—and VI Reference, a
summary of Berkeley’s Visual
editor. Each booklet includes
editor and shell commands.

For more information, con-
tact Specialized Systems
Consultants Inc., P.O. Box
55549, Seattle, WA 98155,
206-367-8649.

Circle 605 on Reader Service card.

Pamper
Your Portable

Omni Enterprises offers a
laptop-computer carrying
case designed to fit under an
airplane seat.

The 13- by 11- by 7-inch
case is made of water-repel-

A Model 100/200 carrying case from Omni Enterprises.

lent, black Cordura nylon
and features interior pockets
on all four sides. A false-bot-
tom compartment lets you
store accessories and infre-
quently used items. You can
also reposition the padded
compartment partitions and
all padding is made of anti-
static-treated foam. The ad-
justable shoulder strap dou-
bles as a handle.

The carrying case was de-

signed to hold Tandy 100/200
portable computers, but it
can accommodate 13 other
popular laptops. It sells
for $68 plus shipping and
handling ($4 in the conti-
nental United States, $9
elsewhere). For more infor-
mation, write to Omni Enter-
prises, Suite 29, 8200 W.
Manchester Ave., Playa del
Rey, CA 90293.

Circle 606 on Reader Service card.

Different Track

The Datalog-100 is all set to go out into the field.

tems are available.

Roughing It With a Portable

Elexor Associates offers the DataLog-100, a com-
pletely portable data-acquisition system in a weather-
resistant instrument case. The DataLog-100’s standard
configuration includes a Tandy Model 100 computer,
Elexor Associates’ Data Acquisition board, data tape re-
corder, 80-column printer, internal heavy-duty recharge-
able battery, and recharger. The system case is suitable
for rugged environments such as oil rigs, field installa-
tions, and environmental monitoring stations.

The DataLog-100 runs for up to 40 hours on internal
batteries. Auxiliary power can be supplied from an ac
source, 12-volt car battery, solar array, and so on. The
standard system has 16 channels, 12-bit A/D, 32 digital
1/0 bits, and four DACs. The system is expandable to
more than 400 analog channels, and customized sys-

Complete acquisition software is included with full
modem support (both telephone and radio). Custom con-
figurations are available for specific applications. Elexor
Associates also has available hardware signal condition-
ing and software conversions for most transducers, such
as thermocouples, pressure transducers, strain gauges,
and inclinometers. The DataLog-100 sells for $3,895.
For more information, contact Elexor Associates, P.O.
Box 246, Morris Plains, NJ 07950, 201-299-1615.

Circle 607 on Reader Service card.
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Company Page
DM Data Inc. 202
Educational Products

Information Exchange 202
Elliam Associates 202
Elexor Associates 203
Future Domain Corp. 202
Interactive Structures Inc. 202
Omni Enterprises 203
Severts-Zorman Engineering

Inc. 202
Specialized Systems

Consultants Inc. 203
Toshiba America Inc. 202

/

New Products listings are based on information sup-
plied in manufacturers’ press releases. 80 Micro has
not tested or reviewed these products and cannot

New Products Index

MS-DOS Etc.
Reader Service Reader Service
Number Company Page Number
592 A&T Systems Inc. 200 603
590 Intersecting Concepts Inc. 200 604
584 Jandel Scientific 197
588 JMI Software Consultants Inc. 198 600
587 J&M Systems Ltd. 198 607
582 MicroHelp Inc. 197 599
585 MicroPro International Corp. 198 598
591 Opt-Tech Data Processing 200 606
586 Pacific Micro Systems 197 602
583 Phoenix Computer Products

Corp. 197 605
589 Simplication UnLtd. 199
581 Simon & Schuster Software 197 601
593 Xidex Corp. 199
TRS-80
Reader Service
Number Company Page
597 Anitek Software Products 201
595 MISOSYS Inc. 201
596 SOTA Computing Systems Ltd. 201
594 THEME Software Co. 200 guarantee any claims.

Circle 464 on Reader Service card.

Superior Hardware. The Grafyx
Solution provides 153,600 pixel elements
which are arranged in a 640 x 240 or on
the Model Ill a 512 x 192 matrix. Hundreds
of new business, personal, engineering, and
educational applications are now possible.
The hires display can be shown on top of
the standard display containing text, special
characters, and block graphics. This
simplifies program debugging, text labeling,
and upgrading current programs to use
graphics. The Grafyx Solution fits complete-
ly within any tape or disk based Model 4,
4D, 4P, or III. Installation is easy with the
plug-in, clipon Grafyx Solution board.

Grafyx Solution™ sove $100.00
Hi-Resolution Graphics for Mod 4/4D /4P /Il

Superior Basic. Over 20 commands
are added to the Basic language. These
commands will set, clear or complement
points, lines, boxes, circles, ellipses, or
arcs. The hi-res screen can be printed on
any of 30 popular printers or saved or
loaded to disk without leaving Basic. Areas
may be filled in with any of 256 patterns.
Sections of the screen may be saved and
then put back using any of five logical
functions. Labels can be printed in any
direction. The viewing area can be
changed. The entire screen can be

complemented or cleared. Graphics Basic
provides dot densities of 640 x 240, 320
x 240, 160 x 240, and 160 x 120, all of
which can be used in the same display.

Superior Software.
comes with over 40 programs and files
which make it easier to use, serve as

The board

practical applications, demonstrate its
capabilities, and serve as programming
examples. The software works with
TRSDOS 1.3, 6.1.2, 6.2; DOSPLUS 3.4,
3.5, 4; LDOS; and Newdos80. The Grafyx
Solution is also supported by over 20
optional applications programs: Draw,
Bizgraph, xT.CAD, 3D-Plot, Mathplot,
Surface Plot, Chess, Slideshow, etc.

The Grafyx Solution package is
shipped complete for $199.95 (reduced
from $299.95). The manual only is $12.
Payment may be by check, Visa/MC, or
COD. Domestic shipping is free on pre-paid
orders. Texas residents add 5%% tax.

Micro-LaBs, INC. 2142350915
902 Pinecrest, Richardson, Texas 75080
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Tandy 1000 Memory Card

another high quality product from Southwestern Digital

Why spend a bundle on a Tandy
Our Board is only

$135.

Features:

e 512K of Memory

¢ DMA

Expansion Port

Gold Edge Cards

Easy Installation

30 Day Satisfaction Guarantee Policy

board ?

The Southwestern Digital Memory Expansion Plus Card has all
the features of the Radio Shack Board but the price; you save
almost $400. Features include 512K installed, burned in, and tested
to give you a total of 640K, a DMA circut that is fully tested for hard
drive operation, and an expansion port that will work with any of the
Radio Shack Memory Plus Expansion Card options. High quality
manufacturing, and features such as gold plated card edges make
this the logical choice in upgrading your memory.

Tandy 1000 Add on Boards
Serial, Clock, or Both

The Southwestern Digital new Add-On boards were developed
for use with the Plus Card Port, ( a piggy-back type, add on port
established by Tandy to eliminate the need for an additional card
slot ). These cards are fully compatible with the Memory Expansion
Plus Card from Southwestern Digital and the Memory Expansion
Plus Board from Tandy.

RS232C PLUS Option Board

Mounts on a PLUS expansion board, and features selectivity
between COM Port 1 and COM Port 2. The RS232C output connec-
tor is the standard Tandy female DB25, and is fully compatible with
the Tandy output. $85.

Clock/Calendar PLUS Option Board

Mounts on a Plus expansion board, and features selectivity between
two ports so that you can run two clocks at one time. The Clock
Calendar Board gives you perpetual time/date so thatyoudon’t have
to re-input time and date into your application programs as part of
your power up routine. $85.

RS232C-Clock/Calendar PLUS Option Board

Features options of both of the above boards on just one
board. $170.

Save on the Combination

512K, RS232C-Serial Port,and Clock .............. $245
(Includes RAM DISK and PRINTER SPOOLER)

NEW!

20 Megabyte Tandy 1000 HARDDRIVE ............ $550

(for use with 1 or 2 Disk Drives)

Tandy 1000 Computer System
Tandy 1000 with 640K, RS232 Serial Port, Clock/Calender, and a
20 Meg Hard Drive $1450.

Order Li
1-713-480-3296

Southwestern Digital
2515 West Main Street, Suite #337
Houston, Texas 77098

Ordering Information

Call us or mail your order in. We accept Visa, Mastercard, and Certified Funds for quickest ship-
ment. Personal checks are held for clearance. Add $5. for ground shipment, or $10 for UPS 2nd
day air service. All products carry a 30 day satisfaction guarantee, and are warrantied for a full
year.



Circle 142 on Reader Service card.

Tilt and
Swivel
Power

Center

SURGE PROTECTOR
NOISE EMI/FILTER

¢ 15A Circuit Breaker
* 6FT Cord
14/3 AWG SJT

e Master Power
On/Off Switch

Correspond to Five
Individual Sockets

* 15A, 125V, 60Hz, 1800W

¢ Lighted Rocker Switches

LIST
Diamond $49.95
Emerald  $59.95
Sapphire  $79.95
Ruby $89.95
rborous — )
ter Supp“es of Pete - <‘:\)/‘@@@/)
compY S @ c““‘ls

protect Val
and data files

spike suppres

15# Green bar

S . SAFE-STRIP

$19.95

uable electronic €
from damage.
sor and noise CO

converts one ou

FANFOLD——
COMPUTER

20# 1000 Sheets
micro-perfed $19.95

20# 2500 Sheets
micro-perfed $32.95 $26.95

3500 Sheets

s

P qu‘
quipmem
Surge an
mbination

tlet into six-

SALE
$14.95

LIST

$47.95 $37.95

LooK !

ONLY $3.00 FOR THESE

INFORMATIVE AND o”L B One inch paper cut function
AL BOOKS! y MW Slim, compact, and attractively styled
EDUCATION M Quiet Operation

on Rear Panel VIEW
: : . 80 MICRO RE d | BOOKS
¢ High Grade Against Fire iews of Sof tware an cing BK!
soogmancten | S ESomeraors o1, | | Porect Jour Seffauce
e Can Swivel & Tilts ’ 7 - lications B! .
— X L LOW-.COST C-Og-srel%c:tter with | Mostly Basic Applicalons f/‘[
ight Fligh Run Your Busin uaook Intermediate Progra Protect Software froi
Take part in pivotal WWI| battle as Cost Management ' for TRS-80 Basic debris and moist m dust,
r{:s take off, land and fly photo recon COLOR COMPUTER BOOKS ;Reg'?.?mhgoé%ﬂ:grforaTRS-BO Stores up to 15 e ]
Si i " "y >
enem())/nsi tiz sdetermme the location of TRS-80 Color Computer Using the Z-8|0 i;\ﬂ tr:j: ?ﬁple 5% " diskettes. & o
Interfacing TRS Assembly Mat \
(cassette only) ONLY $8.57 || TRS-80 Model I/l Color Battiestar Basic for TRS-80 .
Computer
CALL FOR OTHER SPECIALS!!

CHECK OUT THESE LOW PRICES ON GREAT TRS-80 PROGRAMS!!

All programs guaranteed to run.
DISK PROGRAMS $9.97

GAMES
Sparrow Commander d
Kitchen Sink d
Space Shuttle c
Battle Ground c
Mystery Fun Hse e
Galactic Empire c&d
Dragonquest c
Temple of the Sun c&d
Ball Turret Gunner c
Alien Attack Force c
Cosmic Patrol c&d
Swamp War c
House of 30 Gables c
Domes of Kligary c&d
Flying Circus d
Master Reversi cé&d
Key Commander c
Air Mail Pilot c
Geography Explorer: USA c&d
Geography Explorer:

Europe c&d
Savage Island d

UTILITIES AND EDUCATION
Cassette Scope c
Terminal -80 c
Music Master c
Programers Converter ¢
Programers Primer c
Investors Paradise c TRS-80 ENCYCLOPEDIAS !!
Renum Compress c Get a $200.00 value for only
Disassembler c $30.00! Ten volumes at $3.00
Music Teacher ¢ || each. You get articles on busi-
The Elements & neTls, hs::flc_!tyvare. (jr;ttatﬁqc:ngcaﬁ
i well as utilities and tutorials. Cal
g\::z?;y Russian g now and get the entire set while
nverter € | supplies last.
Archimedes’ Apprentice ¢
Typing Teacher C | ANNOTATED BASIC
Elements c Two volumes of basic pro-
Astrology c gramming technique.
Santa Paravia c ONLY 3.00 each
Disk Editor d
Teachers Aide cad | TRS:BODATAFILES
DB management with simple
basic. 3.00

*Quality Nationalj K 4 ‘.'

*Reliable, lifetimeywar:'cr,:‘:\r;yB D laks
*SS/DD only $1.00 each
*DS/DD only $1.15 each
*Any quantity T

Brother M-1509 Serial Impact
Dot Matrix Printer

List $550.00

W High speed output (180 cps)

M Near Letter Quality printing .

M Variety of printing fonts and functions
M Large buffer memory

\ B Optional auto cut sheet feeder

B Compatible with IBM PC® and

Epson FX-100+®

List Price $9.95

Sale $7.95

Also Available

Teak Roll Tops 51%-50 o ity
;eak Roll Tops 3%2-45 ggg gg :;g ‘88
Fﬁ;lsnﬁ?:l'l'to/ggoo $48.95 su'gg
c . ]
Flip ‘n’ File/15 g 13'32 $7es
Teak Roll Top/100 $49.95 :3;'33

BUY NOW!
ORDER TOLL FREE

800-843-6700

QUESTIONS? Call 603-924-9261 Ext. 133
Hours: M-F 8:00-5:00 EST
$3.00 Postage & Handling. Quantities Limited.
Selection may vary. All sales final. Returns need RMA.
Allow 2-6 weeks for delivery.
We reserve the right to substitute similar items.
} I? MC VISA Money Order

.

[..m,,
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Circle 549 on Reader Service card.

Il

80m

- LOTTO |

Play Lotto! Mods I, ITI, 4
requires 48K (2 drives rec-
ommended). Program
stores your picks, the
winning picks and dis-
plays frequency. Specify
computer model, state,
numbers selected, num-
ber of picks. Send 39.95 to
Charles Bean POB 8263 Ce-
dar Rapids, Iowa 52408.
319-396-3123.

CONVERSION
SERVICES

Media Conversion for
Tandy Models to over 500
systems including Mag-
tape, Micro Computers,
Mini Computers, Word
Processors and Type-set-
ters. Pivar Computing Ser-
vices, Inc., 165 Arlington
Hgts. Rd., Number 80,
Buffalo Grove, IL 60089.
312-459-6010.

COMPILED BASIC

FINALLY! A Subroutine
Library for Compiled BA-
SIC. Load directories into
arrays, WINDOWING,
Graphics pie and bar
charts, special string
functions; 130 more rou-
tines to add power to Mi-
crosoft QuickBASIC or
IBM BASIC Compiler 2.0.
30 Day Money-Back Guar-
antee. VISA/MC/Check/
MO FINALLY! is only
$99.00 + $4.00S&H or FI-
NALLY! and QuickBASIC
$148.00 + $6.00 S&H.
KOMPUTERWERK, INC.,
Dept 80, 851 Parkview
Blvd,, Pittsburgh, PA
15215. ORDERS 1-800-
423-3400 INFO. 412-782-
0384.

COCO SOFTWARE

Casper CoCo Quick Assem-
bler $20 602-268-5077.

BUSINESS
OPPORTUNITIES

Personal Computer Own-
ers Can Earn $1000 to
$5000 monthly selling
simple services performed
by their computer. Work
at home in spare time. Get
free list of 100 best ser-
vices to offer. Write:
C.I.L.C.S., PO Box 60369,
San Diego, CA 92106-
8369.

SOFTWARE

Profile & pfs:file Users!
PROAID IIT+ /4 + & cws:
aid provide many features
for reports from single or
multiple files. Model II1/
4’g, $49. Clay Watts Soft-
ware, 68C North Loop, Ce-
dar Hill, TX 75104. 214-
R91-1171.

Educational home and
school for IBM compati-
bles and TRS-80 II1/4/
CoCo FREE catalog Aladin
Software, 1001 Colfax St.,
Danville, IL 61832

Follow your stocks or
‘Play’ the NYSE with
STOCTRAC. Disk. $15.00.
Specify Model IIT or IV.
P.0. Box 6988. Burbank,
CA 91510.

LeScript USERS (III/4)
customize your word
processor. FREE info.:
J.L., 245 Richelieu,
McMasterville, Que., Can-
ada, J3GIT7?.

INVEST-SOFT for TRS-80
III/IV: Analyze 150 com-
panies for eight financial
ratios: print reports:
stores and sorts data for
retrieval: 64K or 128K¢?
$69.95. Invest-Soft, 260
South First Street, Wythe-
ville, VA 24382.

THE STOCK EXCHANGE
—The ultimate simula-
tion. 1000/1200/3000
.. .$34.85. Call 1-800-
PRAXIS-S. NY Call: 1-212-
365-2170. Praxis Soft-
ware, PO Box 2307, Grn.
Ctl. Sta., NY NY 10163.

CHECK RECORDING SYS-
TEM Model 4—menu
driven—very user friend-
ly—money back guaran-
tee—$R29.95—NEW GEN-
ERATION SOFTWARE,
907 20th 8t., Vienna, WV
R61085.

ADUIT '
SOFTWARE

Model III/4 Owners. 3
NEW ‘ADULTS ONLY’ pro-
grams. Details. DEA Data
Service, RD #1 Box 1080,
Maryland, NY 12116.
DEALERS WELCOME!

MS-DOS

18 Demonstration Pro-
grams—$6.00. 800-642-
6524.

_HARDWARE

MODEMS, PRINTERS,
TERMINALS. Distributor
pricing to end users and
dealers—FREE SHIPPING
CALL 1-800-833-2600 for
catalog.

TRS-80 COMPUTERS;
Models 16,4, II, Tandy
1200. Include Software.
100% Functional GUAR-
ANTEED. 1-306-522-
8448.

HORSE RACING

$$$WIN with Thorough-
bred, Harness, Grey-
hound Handicapping
Software. . .$29.95, en-
hanced. . .$49.95. Profes-
sional Football Handicap-
ping System. . .$39.95.
Free information. Soft-
ware Exchange, PO Box
5382M, W. Bloomfield, MI
48033. (313) 626-7208.

Get the attention you deserve. For only $5 per word,
your ad will be seen by over 100,000 dedicated TRS-80/
Tandy users. Ads must be received by the 20th of the
month 3 months prior to publication date. Send yours

today.

Name

Address

City State Zip

Telephone

CATEGORY
(3 words)
(6)
(9)
(1R)
(18)
(18)
(R1)
(24)

Total Number of Words x $5/issue =

For

issue

Make Checks Payable to 80 Micro
NO AD ACCEPTED WITHOUT PAYMENT

80 PineSt.,

Peterborough, NH 03458 10
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Modes of Entry

Since we put no length limit on input
routines, you proved yet another of
Murphy'’s Laws: Programs expand to fill
available memory. While our Panel of Se-
lectors enjoyed having so much more to
work with, they left it to me to whittle
down the T-shirt winners’ programs to
fit the lower-right corner of this page.

Input/Output

Ed Boysun (Wolf Point, MT) shows us a
classy way to handle numeric input. Even
without its bells and whistles, the heart of
Ed’s program (Program Listing 1) is im-
pressively flexible. It treats several quali-
ties of the expected input individually.

In the setup in line 20, M represents
the maximum absolute value permitted,
while P controls the number of places to
the right of the decimal point. You could
easily add a minimum value for the
number, and P rather than decimal
places could just as well fix the number
of digits in the various segments of a tele-
phone, social security, or part number.
Finally, Ed’s program maintains the
sign independent of the value and reads
it with GW-Basic’s Screen command
after the input is terminated.

The ability to read the video display
directly—with GW-Basic's Screen (x,y)
statement, for instance—is a familiar tool
to Model I and III users. In fact, many
Model I and III entries filled a properly
sized field with a distinctive character
and limited the lengths of inputs by test-
ing the display for the end of the field.

Dan Nugent (Sterling Heights, MI) uses
video PEEKing to do more. In Program
Listing 2—just the core of his entry—
Dan gives us a nondestructive cursor we
can move with the left- and right-arrow
keys or send to either end of the input
field with shifted arrows. The routine
also uses the clear key to erase an entry
and start over, control-D to delete char-
acters, and control-S to insert them.

Other entries deserve your attention
even though I don’t have room to show
them to you. Roberto Dorich (Lima,
Peru) puts all his acceptable criteria in a
function, like this:

ues of the variables named in the func-
tion—MIN$ and MAXS$, for example—
you can use the same test for each input
in your program.

Dr. A. Monnet (Toulouse, France) uses
the Model 4’s three function keys to ter-
minate input. His routine then returns
to the main program with one of three
values assigned to a variable, and an
On. . .GOTO statement branches to one
of three possible actions on the input.
Donn Young (Narberth, PA) substitutes a
string array to hold individual key-
strokes for his Model 4’s inability to read
video memory directly—a nice touch.
And Barry Mitchel (Reading, MA), work-
ing on the MC-10 and the Color Com-
puter, offers several ways to get around
the limits of those Basics. For example,
he uses a For. . .Next loop with step zero
to simulate While. . .Wend. Clever!

Back to the Future

Labor Day, 1887? In Oregon, the first
of these United States to adopt the holi-
day, folks celebrated on the second Sat-
urday in June. A more vital question:
Will New Year’s Day give us a three-day
weekend at the turn of the millenium?

Model 4 users who look for the answer
from the computer’s system prompt
(which returns the day of the week) will
be disappointed. TRSDOS 6.x doesn’t
accept dates after 1987. Users of Tandy’s
MS-DOS machines, on the other hand,
have reason for optimism: MS-DOS han-
dles dates through 2099.

Let’s banish chronological ambiguity.

Rise to this month'’s challenge by writing
a perpetual calendar in three or fewer
lines of Basic. Make it accurate since Oc-
tober 15, 1582—the day our Gregorian
calendar was first adopted for most of
Europe—and into the future until the
Star Trek calendar inevitably replaces it.
Beam us aboard, Scotty.
The rules:

1. Write your solution(s) in any TRS or Tandy
Basic, except Pocket Computer Basic. We'll
consider degree of difficulty when comparing
programs created on different machines.

2. This month'’s entries must reach us by Oc-
tober 15, 1986. Although this doesn’t give
everyone the same amount of time (we apolo-
gize to our overseas readers especially), ex-
tending the deadline would add another
month to our publishing your solutions.

3. This month’s winners will appear in the
January 1987 issue.

4. Employees of CW Communications are not
eligible.

5. Send your entry to: 80 Micro, Fine Lines, 80
Pine St., Peterborough, NH 03458. We will not,
unfortunately, be able to return entries.

6. Specify your T-shirt size.

Oops!

Several of you wrote to point out
the error in our listing of Kevin Gross’s
Wall Wars program in the August 1986
issue. That odd-looking “‘Gh’ at the end
of the line should have been GOTO.H

Harry Bee is a freelance writer, puz-
zle creator, programmer, and dreamer.
Contact him at P.O. Box 567, Cornish,
ME 04020.

EN Ng=" "

Program Listing 1. Shortened version of Ed Boysun’s GW-Basic input routine.

20 M=4999.49:P=2:C=2:V$="":D=0:2$="0."+STRINGS (P, 48) : PRINT" "Z$; :LOCATE CSRLIN,C
sWHILE M:N$=INPUT$(1):IF N$=CHR$(13) THEN M=0:GOTO 98 ELSE IF N$=CHRS$(8) AND VS$>
"" THEN V$=LEFT$(V$,LEN(V$)-1) :D=D+(D>0):GOTO 80 ELSE IF N$=CHR$(8) OR N$="+" TH

60 IF N$="-" OR N$=" " THEN LOCATE CSRLIN,C-1:PRINT N$; ELSE IF N$="." AND D=0 A
ND P>@ THEN D=1:V$=V$+N§ ELSE IF N$<"B" OR N$>"9" OR D=P+1 OR VAL (V$+NS$)>M OR VA
L(V$)=0 AND N$="@" AND D=@ THEN 90 ELSE V$=V$+NS$:IF D>@ THEN D=D+1

88 LOCATE CSRLIN,C:PRINT V$; :PRINT RIGHT$(Z$,P+1-D)" "STRINGS (2+P-D,29);

98 WEND:V#=VAL (V$) *SGN( (SCREEN (CSRLIN,C-1)=45)+.5) : PRINT,V#:GOTO 20

End

Program Listing 2. Distillation of Dan Nugent’s Model III entry.

1 IFGTHENC=PEEK (K) : POKEK,143ELSECLS:S=15360:K=S:L=20 :M=S+L: FORT=STOS+L-1:POKET, 46 :
NEXT:POKET, 32:G=1:GOTO1

2 Q$=INKEY$:IFQS$=""THEN2ELSEQ=ASC (Q$) : IF (Q=8ANDK>S) POKEK ,C:K=K-1:GOTO1ELSEIF (Q=9AN
DK<M) POKEK, C:K=K+1:GOTO1ELSEIF (Q=19ANDK<M) POKEK, C : FORT=M-1TOKSTEP-1: POKET , PEEK (T-1
) :NEXT: POKEK, 32 : GOTO1ELSEIF (Q=4ANDK<M) FORT=K+1TOM: POKET-1, PEEK (T) : NEXT : GOTO1

3 IFQ=31THENG=0:GOTOl1ELSEIFQ=24POKEK,C:K=S:GOTOlELSEIFQ=25POKEK, C:K=M:GOTOlELSEIFQ
>31ANDQ<123ANDK<MPOKEK,Q :K=K+1:GOTO1ELSEIFQ<>13THEN2ELSEFORT=K+1TOM: POKET, 32 : NEXT:
IFK<>SFORT=STOK-1:A$=A$+CHRS (PEEK (T)) : NEXT:PRINT :PRINT : PRINTAS$

DEF FNX = (K$> =MIN$) AND (MAX$> =K$)
OR (LEN(B$)> =1 AND K$=CHR(13)) OR
(K$=CHR$(8) AND B$<>"") OR (K$=" ")
OR...

Here, K$ =INKEY$ and B$=B$ +K$;

thereafter, you use IF FNX THEN. . . to

End
verify keystrokes. By changing the val-
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