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by Ron Albright

We promised it and
here it is! Announcing
the First Annual Com-
puter Shopper/TI -
Forum Programming
Contest.

The contest will run from
now until December 31, 1986,
by which time all entries must
be postmarked, There are go-
ing to be three categories (see
below) and an overall winner.
The overall winner will not get
the prizes for his or her in-
dividual category, thus, there
will be four sets of prizes
awarded. There are going to
be very tew rules, but I will not
list them all here, You will
have to write us at Computer
Shopper for the complete set of
rules {please send a SASE if you
wish a reply}. A few of you will
need to be aware of right off
the bat are:

I. The program you enter
must be entirely your own
creation.

2. All submissions must be
ot disk (I do not have a cassette
cable/recorder). If you wish
your disk returned, you must
send a self-addressed/stamped
disk mailer, [ am not collecting
disks, folks, but there has got
to be some logic in this.

3. The program cannot have

ever been sold commercially’

(this includes Fairware,
Shareware or whatever) nor

can it presently (as of

September 1, 1986) exist on

any national telecommunica-
tion network (including Com-
pupuserve, Source, Delphi, or
GEnie).

4. Judges for the contest will
be Howie Rosenberg, a gifted
Forth programmer, who will
judge the Category 3 entries,
Jon Zittrain who will judge
Category 1, and myself {RA)

for Category 2. Decisions of
the judges are finmal and
binding.

5. Prizes are subject to
change without notice. Some
software offered as prizes may
have been previously used but
is in like-new condition,

6. Unless specified otherwise
in your entry form, the pro-
grams will be uploaded to
Compuserv’s TI Forum SIG
for public downloading and
sharing,

6. We have to insist that for

The Tl Forum

any program, the source code
be included on the entry disk.
The problem is that it is
sometimes difficult to tell what
language a program is written
(for example, a D/F80 file
could be written in c89 or
assembly language}. We prom-
ise that the source codes will be
kept in strictest confidence.

Well, now that that is out of
the way, here is the {probably
incomplete) prize list for the
contest. We hope to be able to
announce IMoTe prizes as we go
along, but here is what we
have to date.

Overall Winner

1. Two years free subscrip-
tion to Computer Shopper.

2. Years free subscription to
MICROpendium (courtesy of
Laura Buins, Editor, and John
Koloen, Publisher).

3. Years free subscription to

Genial’s TRA VelER diskazine |

(courtesy of the Editor/
Publisher, Barry Traver).

4. A copy of the Orphan
Chronicles {a book written
about the history of the TI
09/4a computer),

5. A Compuserve Starter
Pak (if & subscriber already,
free usage tirne will be granted
in lieu of).

6. If you have access to a

modem, an on-line Conference

on Compuserve's T1 Forum
held in your honor and =
review of your software in the
Computer Shopper’s TI1
Forum,

7. If desired, a chance to
have your program commer-
cially distributed by Disk-Only
Software (a well-known and
highly-respected software
distributor for IBM as well as
T1 computers).

8. Copy of Dark Caverns 11
(donated by Disk Only
Software).

Category 1:
BASIC/Extended BASIC

1. One year subscription to
Computer Shopper.

2. Complete set of 6 SAM'S
Books on the TI

3. A copy of BASIC TIPS
from Amlist. -

4. A Copy of the BEST OF
99ER {(Book from Emerald
Valley Publishing).

5. Copy of the Action
game/Tutorial NIGHT MIS-
SION (Millers Graphics: on
cassette).

6. Copy of JOYPAINTSS
(donated by Great Lakes Soft-

ware, 304 E. Crand River,
Howell, MI 48843).

7. Copy of Graphx Pictures
(donated by Asgard Software,
POB 10306, Rockville, MD
20850).

Category 2—
Assembly

1. One year subscription to
Computer Shopper.”

2. A complete E/A package
with cartridge/manual {for
back up).

3. TI99/4A Users Handbook
(from Weber Systems, 350
pages).

4. Copy of Advanced
Diagnostics (Miller Graphics}.

5. Copy of Explorer (Millers
Graphics).

6. Copy of Recipe Writer
(donated by Asgard Software),

Category 3—
Misc Languages (Forth, cB9,
Pascal, Pilot, Logo)

1. One year subscription to
Computer Shopper.”*

2. Forth Fundamentals (two
volume set by McCabe}.

3. Complete set of FORTH
NOTES (4 issues) from the LA
Users Group.

4. Copy of Business Graphs
99 (courtesy of DOS and the
author, Mike McCann).

5. Copy of “BRAIN”

(DATAX Software).
8. Copy of Stamp Manager
{donated by Asgard Software).
*‘If you are a current
subscriber we will add your
prize to your subscription,
Anyone interested so far??
For contest rules you must
write to: TI Forum, Computer
Shopper, P.O. Box F,
Titusville, Florida 32781.
Enclose a SASE. The rules
will be forwarded promptly.
After the September issue of
the Computer Shopper has
been published, the rules will
be posted on Compuserve’s T1

continuad on page 238

The Inner Limits

by Glenn Davis

If you have a chart that
compares the speed of
language implementations
available for the TI you'll
discover that Assembly
Language s the fastest, of
course. ¢99 is second. Forth is
third, The GPL-based
languages are much slower
(BASIC, LOGQO, Pascal). In
this article I intend to give you
assemnbly advice; tips, tricks,
better code, faster code and the
like. Reading the E/A manual
will give some of this informa-
tion, but I've no-
ticed people often forget what's
there. NOTE: The examples
are intentionally incomplete,
so use the ideas in writing your
own code, not the code itself.

A trick: sometimes a
workspace register needs te be
incremented by four. You
could use INC (Increment)
four times, INCT {(INCrement
by Two) twice, or Al Rx,4
(Add Immediate). It is much
faster to use C {Compare) with
indirect, auto-incrementing
addressing and takes only one
word (with “x” indicating any

workspace register):

£ "Ru+"Ra+t

Ever need to move a byte to
the “other half” of a word to
use a particular addressing
mode but don’t want anything
in the unused byte? Try using
SRL Rx,8 (Shift Right
Logical). Using SRA (Shift
Right Arithmetic) will carry
the sign if you need to.

One thing that confused me
as an early assembly program-
mer was the term “logical.”
Reading through the E/A
manual will confront you with
“logical” and “arithmetic”
comparisons and whatnot, It's
a fancy term for “unsigned;” a
logical comparison ( ally
as referring to the L> [logical
greater-than) bit in the status
register} is an unsigned com-
parison; bits are compared left
to right. An arithmetic one
considers the numbers as two's-
complement. Got that?

A way to make your
subroutines more readable is to
use a label with EQU §. See the
examples below, This
generates exactly the same
label for the assembler, but
marking only entry points this
way can lead to greater
readability.

How about the KSCAN,
huh? Your program uses 20 dif-
ferent function keys. The TE3J
terminal emulator is a classic
example of this silly code (this
isn't the fault of Joe Freeman
either). Assume all labels
without routines are defined
“elsewhere.” This is the code
not to use: -

CTUKEY CLR Rd
NOVE @KEYVALRO
Gl RO, >0ADD
JEQ LINEF
cl RO, >1B00
JEQ ESCAPE.
< i >

If you have many function

use a jump-table. Assume

a BLWP is calling CTLKEY

and each key-code routine ends

with a RT (return). Something
like this:

DATA CTRLG .
< Yeu gmt the idea 7
TABEMD EQU ¥

CTRLE ERU® #

CTRLA EGUU %

CTRLE EQU #

{ and =g on >

CYTLEEY EQU %
CLR Rl
MOVE AKEYVAL ,R1

JL NOCTRL
2L aKEYTAB (R1}
RTWFP

KEYTAB DATA GTRL®,CTRLA,CTRLE,CTRLC
DATA CTRLD,NOFLUNG,CTRLF

SR R1,7 #+ move tDo law byte and aultiply by two
CI Ri, TABEND-EEYTAB

continued on page 94
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Layman’'s Guide
continuad from page 234

1034 x 808.

The keyboard’s main dif-
ference is the addition of more
function keys. These are not

i-]. 13

programmable “like the
keys on your Pro. The niouse is
a typical mouse and .sed just
like vou use yours. The same
holds true with the com-
munications functions. Either
LAN or telecommunications

Anniversary Sale
18M/PC/XT/AT COMPATIBLE_SYSTEMS

Unconditional guarantee
1 year replacoment warranty

ROLL YOUR OWN CLONE &

Instruction manual. ..

......... . $24.00

All you ever needed to know but were afraid to ask,

MOTHERBGARDS

XT-Compatible 640K/ROM/0K/4 77 MHz. . $129,

XT-Compatible 640K/ROM/0K/8 MHz. . .

. $159.

AT-Compatible 1 Mb/ROM/0OK/8 MHz. . . .. $725.

INTERFACE CARDS

Multi-function 1/0 Floppy/Ser/Parr/CC. ... $109.
Multi 1/0-XT Ser/Parr/CC............. .. $99.
Multi t/0-AT Ser/Parr. ... ........... $109.
Floppy CTLRw/cable (4Drv.). ............ $60.
Color Graphics RCB/Compos/Mono. ... ... $70.
Mong Graphics-HERC-Compat/PTR...... .. $89.
Muiti Functlon-AST 6 pak-Compat........ $120.
20 Mb Hrd Disk Kits. . ................. $407,
OTHER STUFF
Keyboard AT Compatible. .. .............. $79,
135 Watt Power Supply. .. ............... $79.
AT Case Mounting Kit. . . -................ $99.
XT Flip Top or Slide Case/Kit. ............. $49. |

ALL SOFTWARE — up to 40% OFF

COHPI.EI' E COMPUTER SYST EMS

AR 3k

All HD include controler cables
Seagate 10MB.................$399
Seagate 20MB ................... 450
Microsience 10M8B............ 399
Microsience 20 MB...........450
Tulin I3MB......cncvmmivmrnnrn 650

interdyne 10MB ....4..........$445
Irwin 10MB...covrrermrrenrinnve 7S

LBE-BATY ey pprmsesrns s s
Panasonic
L - L P,
B30, 1
) L0 I T
1592 ininaans iruttaEre e epeE
K = [,
L 1K 3 [ .

HR-15 XL cooieecrnamrsinrsmensstassns
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A THRE . s sirarrrrnerarns spesmbnsrrsiia bh

features, or both, are sup-
ported bv LISP machines.

There are four LISP
machines that account for the

bulk of the commercially .

available hardware. Each of
them is & hit different, yet,
very much the same,

LISP Machioe, Inc. {LMI)
has several versions of their
Lambda. Their smallest
model, the Lambda/E is a

PROLOG work while the
68010 is a UNIX environment
processor for use with C, FOR-
TRAN and other high level
language processing. Both of
these can reside and be used in
a single machine. Use of the
Multibus and NuBus architec-
tures permit easy expansion of
memory and peripheral device
addition. Memory (RAM) can
vary from 4 megabytes to 32

Symbolics, Ine., offers its
3600 series. It wses a single pro-
cessor which oi@n run
LISP programs and with
enhancements, other lan-
guages. The smgle Litus is
somewhat slower and less .flex-
ible than the Lambda ccm-
bination Multibus-NuBus.'
RAM memory starts at 2
megabytes and cn the model

3670, can be expanded to 30

modified TI Explorer. Two megabytes. Disk capacity of up megabytes. Mass storage
processors are available, the to 515 megabytes is avnilnble devices start at 140 megabytes
Lambda LISP processor and  with a “chaining” capabilityto and go to 474 megabytes.
the MC68010. The Lambda permit over one gigabyte of on-

LISP processor is for LISP and  line mass storage. continued on page 237
Ti Ferum us at the Computer Shopper or ware’s TRAVeIER diskazine.
continued from page 93 you can contact both JZ Barry has produced a truly
(76703,3022) or RA (75168, remarkable product which,

Forum SIG for downloading.
Let's make this exciting and
fun and show folks out there
that there still is lfe in the TI
Community! iThat is the
reason for the letters for the
rules!! Every letter counts![), If

you have any questions, write

Whenyo

2473) on Cumpusewe {Type
“Go TIFORUM™ at the “I” on
CIS). |

Incredible Diﬂ:nzme!

We contlnue to marvel at
the ingenuity of Barry Traver,
Editor of Genial Computer-

ure in a spot,

only Polarond offers to
get you out.

Sy’ =]
DISKS | DISKS DISKS

AN systerms include 256K

H:. IEH arssanvnnnnrmndindi nuuutsl 399
1 Dr, 10MB....cc v viennnn 1725
1 Dr, 20MB....ccccverrnernn . 1825

All systemns Includl 640K
DGSKJWMSIE. ATET mono mondior
20Dn.. e $ 1545

AN systems include 640K
Super XT,
1 DOr, 10MB

2 Drs, 10MB ...
TERMS AMD EﬂHD‘lTlUI'ﬁ ﬂf SALE

fﬂlﬂﬂﬂd P AL A e e
All systems Include 640K Com-

PORT Aﬁg mono monitor

LIy BT
B20 CORO...crverrrrirrarensa-
630 olor..cccnenniirensir #3
640 color.....cociiiieiininn

Hayes 12008508t ..........cc010,
MF 100 6pK....ccovvecrmrirniainsnennae
Floppy controller.........coiane
Serisl or parallel card...

"Dnll'ﬂnﬂ'lﬁr

'Emnﬁcﬂ
onder processed
*Pricers and avol
*Texar reridenty
*Pleaze call k

ared assurance that all merchandise is new, -ulpruh:l -ﬂlﬂ‘ﬂ
Mﬂfﬂmmm Carkier check or moncy

f;"ﬂ:" mﬂrﬂ" notles.

with his latest issue (volume 3)
stood the TI world on its ear in
amazement. In the issue, there
was a “archiver” utility which
takes a group of related files
{for example, a document file,
and an extended BASIC pro-.
gram} and combines them in-
to one large file. So what you
ask? Makes keeping files
together on the correct disk a
breeze, and, if you use pro-
grams from electronic bulletin
boards, shortens download
time as the archiver actually
compresses programs and files
as it combines them. Further,
volume "3 has & “cartoon-
utility” that allows easy
graphic commands to generate
cartoons, Additlonally, there is
extended BASIC utility (writ-
ten in assemhbly language) that
allows for some 20 new com-
mands from extended basic.

- And, of course, much, much

more. You can subscribe to the
TRAVelER (B iIssues on a
floppy-disk; 720 sectors every
two months) by sending $30 to
Genial Computerware, 825
Green Valley Drive, Philadel-
phia, PA. You have no idea
what you are missing.
In Lovel!

Can you fall in love with a

piece of software? Well, 1

{ have. JOYPAINT99 (349.95:

Great Lakes Software, 804 E.
Grand River Avenue, Howell,
MI 48843) is a brand new
graphics and drawing program
that combines the best features
of my previous favorite
{(Graphx} and the other
popular drawing program, T1
Artist, JPPO gives you a
Macintosh-like user interface
{icon-driven) which makes it
usable virtually without a
manual. 1 had the program
running effectively in 10
minutes and I am the uldimate
software klutz, What did I like
best about the program? The
interface for sure. Also, the
drawing screen can be scrolled
right and left for a total draw-
ing palette almost twice as big
as in the past. Images can be
flipped horizontally or vertical-

continued on page 236
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ly, copied and meoved,
magnified, filled {with any of
26 patterns), and GUses a clip-
board function as well, There
is already a “companion” disk
of artwork as well. It will even
catalog a disk for you while
running if you forgot the name

negative? If I push, 1 could
cornplain about the text-
iandiing for fonts inot .5 good
as the Graphx clipart system)
and the [act that it is heavily

protected. But, that’s nit-
picking. I will use this program
now in place of my old stand-
by, Graphx. And that, alone,
is saying a lot. Try it out, ab-
solutely, if you are interested in
art and the T1.

Sp:aking of Art...

Asgard Software (POB
10306, Rokyville, MD 20850)
has come out with another
winner. Called “Graphx Pic-
tures,” their latest software
package is a collection of 24
pictures done by such famous
TT artists as Warren Agee and
Anne Turner which can be
displayed in a continuous
fasE

ion on a timer basis. Im-

agine this. You could create a
graphics presentation with
your TI ({charts, designs,
whatever), and discuss the
presentation while your
“slides”” are being shown

automnatically. You can vary
the timer and can speed it
along by pressing the space bar
to go to the next slide and over-
ride the timer. A very nice pro-
gram for anyone who glves

P —— Y

of your artwork. Ahnything

Anno

16-Bit

with [Hie SR d bios . . .

...for

you...for your office
...for your lab...for your customer.

CHECK THESE FEATURES FOR SAVINGS

OF HUNDREDS OF DOLLARS

[J Fully iBM* PC/XT compatible, runs
all popular |IBM PC/XT softwares,
Lotus 1-2-3*, D-Base LII*,
Symphony™.

[ 4-Layer B MHz Motherboard
[ 640KB Ram on the syslem board.

[} 8088 16-Bit Microprocessar with
8087 co-processor optional
upgrade.

[] 8 expansion /O slots.

] Seven BKB sprom sockets,
six usabile for program
axpansion.

O 360KB half-height 5"
double density, double sided
floppy disk drive.

(] Serial port{2nd serial port optional).

[ Parallal printer post,

[ Game port.

[ Battery backed clock/calandar.

O Power-on automatic self-tasting of
system compenents.

(] 72 hour dynamic burn-in pnor to

shipment

PAYMENT TERMS

& Mastercard and/or '-.H%a Chack

e C.OD0. by Certilied or Bank Chec _

e PO from DA listed companies — net 30 days subject te

credit approval N
» Open Account, net 30 davs, schools, collegas. univareilias

- and U.5 Government agenc|as

WARRANTY

e All models ara futly guaranteed to be free rom defects
In workmanahip and materiat for a period of one (1} year
from date of purchase. 11, lor wny resson, you uré not
satisfed, within tan (10) days of receliet. requaest RAA®

. snd return for full refund.

SHIPMENT

* Prices quoled are FO.B |pswich, MA
» Narmal shipment ia via UPS Ground
* Wa al9o ship UPE Red and Biuw and Federal Exprass firsd

and aecornd day air as specified by custgmer.

DELIVERY SCHEDULE
| # Shipmants 48 hours ARO

QUANTITY DISCOUNTS

# Available by contacting our sales offica. =i Py

43 Mitchell Road, Ipswich, MA 019384219 U.S.A, Tel (617) 358-7500 Telsx 4%33_0

ing the ICP TURBO XT Series
nal Computers

ICP TURB{ XT7-41°

Y5 GO

ICP TURBD XT AT

L RVRE R ALK

ICP TURED »T-A2107

51499 0N

{CP TURBO XT-Ax

SH% (H)

ICE THRBO KT 4107

HARID (M.
IR TN

Y5 0

* Monivors Optional From $150.00.

KNOW WHO YOU'RE DEALING WITH

& We have bean in business 31 ysarx
® We are isted and mited in Dunh and Bradsirast

® Wae arg an suthorized
aquipment manulaciurer,

PR original

& We are mambars of the U5 Ghamber of

Products ’

110w i g e . o AuPshlsry
ol LR

A division of Industrial Semicongductars, Inc.

Lows b33 o Bymphony dam gl
fundaimu® of MR 0ora

TINDCO

Commarce and the Small Buainass
Asaaciation of New England

grmumen Crilachl

demonstrations or just likes
art—the 24 pictures are worth
the price alone. It works with
any Graphx-compatible art
and is $18. The rumor still re-
mains {and is growing) about
Asgard's new hardware pro-
jects. But they are not talking
as yet. Could be really big if
their hardware is half as good

as their software.
Speaking of Hardware...

The new Myarc (241
Madisonville Road, Basking
Ridge, NJ 07820} machine was
shown in its full glory at the
June 19 meeting of the Boston
Computer Society’s TI Users
Group (as reported by Walt
Howe on Compuserve). Paul
Charlton showed the new
machine (which runs on the
9995 chip) running some in-
credible graphics displays and
a working (get this now!) 80
column version of T1 Writer,
Charlton {an intimate part of
the Myarc Development
Team} also said that, for exam-
ple, that Forth would run 20
times faster on the new chip.
The machine, now dubbed
“Gen'eve” (or some such) is
stated by Myarc to be ready for
delivery in the early fall and
should retail for between $400
and $500.

More Hardware...

Thanks to the generosity of
Ryte Data {Box 210 Mcuntain
Street, Haliburton, Ontario,
KOM 150, Canada), I had the
'opportunity to look over a cou-
ple of their hardware products
from Mechatronics of Ger-
many. As a quick aside, we get
letters about why don’t we
review this or that piece of
hardware. Well, folks, its sim-
ple. Unlike columnists for
other machines, JZ and I have
to buy whatever we review.
The commercial manufac-
turers that support the TI are
{generally) such low-budget in-
dustries that they are unable to
send their expensive wares to
your Forum columnists. So, we
cannot review what we don't
have, Would that we were like
the IBM columnistsl Well, that
changed at least once. R/I) sent

2 128K GRAM-Karte and a
Maximem tartridge archiving
device, The GRAM-Karte per-.
mits owners to dump, store
and run modules from disk.
Further, you can alter the
modules once saved to disk (for
example, changing the default
screen colors of & module) as
weil., The card also delivers 13
kilobytes more storage for TI
BASIC programs. In conjunc-

- tion with the GPL-Assembler

(the only such software
available for the TI), the card
enables the programmer to
program in powerful Graphics
Programming  Language

continued on page 240
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(GPL}. Unlike other such
cartridge-storing devices, this
device fits in the Peripheral Ex-
pansion box, out of the way, so
the module port is empty. You
can also use more than one
card (as many as you like) or
upgrade to a 512K card. The
128K version will store any two

modules; a 512K version will

DCI00A
DC300A
DC300XL
DCIVOXLP
DCBO0DA

store 4 modules. Anyway, the
card worked flawlessly for me,
and 1 sure-liked havii g the
module ot completely upen.
Nathing {0 bump into while
typing. Very nice. The card
useful is also splendidly con-
structed with no jumpers and
clean lines. The card is $249.50
in the 128K version. R/D also
sent a “Maximem” cartridge,
which allows saving the car-
tridge to disk and reloading

$18.85 DC&15HC
' $20.76 DC2000

Aisc 10 20 M.B. Digital Cassettes

Additional Discounts For Larger Quantities
Quenities Loas Than 5 Add &'%.

M5 &3%"”
DISKETTES

SS-D0-AM, . ..

D5-DD-RH
0S5-DD-3'%"
IBM PC/AT

................... §.72 Each

4.80 Each
¥1.B5 Each
Each

Dinketta prices effective 9-7-86

BLACK WATCH 700

TAPE

SCOTCH" 777

+Tape Seal”

700-%:-2400....$11.95
703-%-3600....518.356

777-%-2400.... 810.95

ELH - Seif-Threading Cartridge
700-%-2400... $12.50 777-%-2400.... $11.50

703-%-3600... $17.95

» RIBBONS
+DISC PACK
« SOUND COVERS

1200" & 60Q’ 1. algg available

Minimum 10 resls

-+ COMPUTER PAPER
+ DISKETTE STORAGE
« LABELS

1-800-457-5461

For Orders Only

i
™M 1SS
* 4 . 4

MICHIGAN DATA SUPPLY INC,
10671 HIGHLAND RD. MILFORD, M1 48042

Minimum order $25,00. A discount for 300 ar more diskettes,
Add 10% for less than 50 diskeites. Shipping & Handling:
$4.00 par 100 diskettes in Continental U.5.A. Reduced shipping
charges for farger quantities.Computer tape & data cartridges
F.O.B. Mitford, MI. Casah, cartified chack,. C.C.D.. add $4.00.

el

them from disk. Differs from
the GRAM- Karte in that it
does not store the modules.
They have . be loaded from
disk each time. But for $145,
it’s a steal. 1 will have more on
this little number next time
and, hopefully, a little about
the GPL, assembler. Anyway,
thanks to R/D for thinking
enough of the readers of the
Forum to send us some hard-
ware to test. The only bad
thing is that I have to send it
all back.

Response Overwhelming

The response to the cY8
pieces has been great. Expect
more on the language in the
next issue, And thanks for the
letters and keep writing,

“Brain” Has Average 1)

“The Brain,” from Datax, is
actually a set of Extended
BASIC programs designed to
serve as both a reference source
and scientific calculator. It
performs calculations such as
annuities and compound in-
terest, vector addition, Ohm's
Law, trajectories, number base
conversions, and metric-
English conversions. There are

also six tables: ASCII codes,
TI1-99/4A color codes, TMS-
9900 assembly lnstruction set,
trigonometric  functions,
chemical elements, and metric
conversions. Performance: The
Brain will load automatically
through Extended BASIC, and
requires at the 32K Memory
Expansion Unit and at least
one disk drive. The speed
calculations did not seem to be
a problem, althcugh some of
the routines are stil pro-
grammed in Extended BASIC

{instead of assembly routines, .

which are used in some por-
tions of the program). The
standard Extended BASIC
floating point 12-digit numeric
system is used, and large
numbers are expressed in the
standard “xxE + yy,” meaning
xx times ten to the yyth power.
The formulae used for calcula-
tions are not displayed, and no
graphics are used. This can be
a problem, at times. For exam-

ple, I followed the menus to a
calculation that would find the

range, maximum altitude, and

time of flight for a projectile
given its initial angle and speed
of projection. I entered S50
degrees, expecting a range of

ACCELERATED XT & AT

MOTHERBOARD

129

8/4.7 MN2

SYSTEM

799

XT-88 Turbe: 8088-2 CPU: BIOS andg B 1/0 slois -
standard, 640K or 256K RAM optional.

$249
319

8 MKz
10 MKz

‘919
*989

XT-188: 80186 CPU: BIQS 1.0 standard, BI0S 2.0
optional, 81/0slots: 6 XT type and 2 AT type, 640K

or 256K RAM optionai.

Above systems include motherboard plus:

256K RAM, XT keyboard and enclosure, Dual
360KB ﬂ.auﬂfy drives with controller, Menochrome
{

Graphics

nter Card, 135W Power Supply.

*299

B/6 MKz

31548

XAT 286: 80286 CPU, BIOS, 6 1/0 slots: 3 AT tyge
and 3 XT type. 512K on-board RAM optional. XT
sized. AT campatible, fits XT case. |

629
728

8/8 MKz
10/6 MHz

1649
1748

AT-288: 80286 CPU, Phoenix BIOS, 81/0 slots: 6AT
type and 2 XT type, 640K or 1M RAM optionat.

Above sysiems Include motherboard pius:

640K RAM, AT keyboard and enclosure, 1.2 MB
floppy drive with Hard Disk/Floppy Gontreller,
Monochrome Graphic/Printer Card, 195W Power
Supply. interface and peripherals available.
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COMPUTER. - INC.

THE PRICE PERFORMANCGE LEADERS
27 5140 R Bedford MA 073G IB7 2T75-353717

of the

since the projectile would be
firing straight up (and subse-
quently fall straight down}. In-
stead, *'0.00000029141” was
displayed as the range. This is
simply erroneous, and whether
it is due to the inaccuracies of
the buijlt-in Extended BASIC
trigonometric functions or a
small problem in the formula
itself, { could not determine.
As might be gathered from the
preceding example, significant

figures are not used. That is, if

a projectile were fired at 10
cm/s at an angle of 40 degrees
(both metric and English units
are accounted for), the answers
should contain no more than
two digits, such as a time of x.x
seconds, Instead, the full
12-point floating point
numbers were always used. It

is not difficult to round the

answer from the screen,
though. The lack of graphics is
a bit disturbing in some sec-
tions. For vector addition, for
example, I would like to be
able to actually see the vectors
{and the resultant vector)
displayed on the screen.
However, the answers {which
do not technically require any
kind of figure) seem fully ac-
curate. For the tables and help
screens, the display is switch-
ed into 40-column mode, and
the loading from disk, while
not instant, does not take ex-
traordinarily long for the
necessary textfiles. An option to
dump the tables to printer as

well as to display them on the
screen is included in the cor-

rent version, says Datax.
Loading time for the program

iz fairly long, and since some

routines are in the “other” sub-
program, one must wait while
the proper section is loaded
from disk even after the main
program has been loaded. The
long loading time may be
because the Brain is copy pro-
tected and takes some time to
make sure the protections gre
in place {and that the write
protect notch is uncovered),
but in any case, it does take a
long time (about two full
minutes} to load the original
Program.

Ease of Use: True to the
claims of the manual and
advertisernents, the program is
very simple and easy to use.
Some of the menus may not be
constructed intuitively (for ex-

- ample, it may take the user a

few minutes to discover that
“Physics,” which includes
calculations for falling objects, -
is a different section than “Tra-
jectories™), but the program is
forgiving, the error messages
are in plain English, |
could not get the program to
crash by entering inap-
propriate answers at the
prompts. Help screens are ac-
cessible at most prompts, and

continued on page 244
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only a few extra commands are

necessary to master navigating
around the menus apd table

displays.

Documentation: The doc-
umentation for the Brain is
nothing less than excellent. The
package is done very profes-
sionally, including a small
binder for the documentation
and disk. The documentation
fully describes the operation of

the program, although it does
not delve loto the actual topics
the progzam covers. “It is ~nly
logieal that once the user hus to
use a certain routine of this
software product he will know
why and for what purpose he
needs it,” declares the manual.
TI-89/4A sottware producers
could learn a lot from the
Brain's physical appearance;
the manual and disk look more
as if they belong to a more ex-
pensive computer than to the
989, whose third-party software

Chip Specials

DYNAMIC RAMS

256K
256K
256K
128K
64K
64K

(256K x 1)

(256K x 1)
(64K x 4)

(128K x 1)

(64K x 1)
(64K x 1)

150 ns
120 ns
150 ns
150 ns
160ns
120ns

STATIC RAMS

6264LP-15

@K x8) -

180 ns

EPROMS

2732A

2764

2764
27C64
27128
27256
27256

(4K x 8)
(BK x 8)
(BK x B)
(BK x 8)
{16K x B)
(32K x 8)
(32K x 8)

250} ns
250 ns
200 ns
200 ns
250 ns
250 ns
200 ns

PROCESSORS

C8087-2
C8087
V-20
V-30

8 mHz
% mHz
8 mHz
8 mkMz

"MicroTech
P.O. Box 27083
Seattle, WA 98125
{206) 364-2208, 86 Mon.-Sat.

Price shown for cash. Prices subject 10 changa, Cail for current prices &
yoluma disoounis. Shipping & Handling: UPS ground $2.00, sir $5.00 (under
1 tb). Mastar Card/Visa acdd 3%. Wash. residents atd 7.9% sales tax,

Setisfaction guarnniesd.

Wings AP1
—99.9% Compatible
—Numeric keypad

Wings AP2

—128K Ram, 80 Column
—Floppy disk drive
—Monochrome Monitor

APPLE HE™ COMPATIBLE

$350

$700

Wings West CHmpufers

PO. Box 241439 (213) 829-4038
| i Los Angelas, CA 90024 (213} 425-7373

often appears “homemade.” A

telephone number and address
are also provided in the
manual for additional ques-
tions, and an offer of
customization is made, “for a
nortinal fee.”

Value: The value of the pro-
gram depends heavily on just
who the user is. Perhaps the
Brain was written with too
vague of an objective in
mind—to provide, as the name
implies, calculations and infor-
mation on any scientific topic,
which is quite a lofty goal.
Some routines I simply cannot
see being of any use to most
people. For example, 1 doubt
few people would turn on the
computer, wait for the pro-
gram to load, and follow the
menus simply to find the area
of a rectangle, which is one of
the functions. Similarly, the
table of ASCII codes seems
more easily generated with a

one-line Extended BASIC
statement/command such as

FOR X=32 to 126::PRINT

X, CHR$(X)::NEXT X. On the
other hand, some functions,
such as annuities and com-
pound interest, or some of the
electronics, could possibly be
useful on a regular basis, Other
features of the Brain include a
calculator function, which is
available at most data input
prompis, and is very nicely ar-
ranged. The calculator per-
forms the four basic functions
{(addition, subtraction, multi-
plication, and division) as well
as percents. The answer is
moved up to the caleulator in-

put screen for further
manipulation, and the final

answer is automatically moved
to the prompt from which the
calculator was called. The lat-
ter feature is optional, and can
be moditied with the accompa-
nying default program. The

default program allows the
user to detine screen colors and
other features of the Brain, as
well as to specify which of the
two main programs should be
loaded at the beginning, allow-
ing a commonly used function
to be ready for use upon initial
loading, regardless of the sub-
program on which it is located.
The Brain may not be the
“ultimate computing tool,” as
the package proclaims, or “the
most advanced computing tool
available for a personal com-
puter ever,” as an advertise-
ment states, but it is worth
locking into for those who
make use of the functions and
tables it provides.

The Brain is available from
Datax for $39.95, and users
group discounts ere available,
says Datax, For more informa-
tion, write: DATAX, 1923
Linden Street, Ridgewood, NY
11385. e

Screen Print Program
contlnued from page 102

Well, I decided to use the key
that has LF on it. It's the “1”
key if you push down the NUM
LOCK. It's the same key as
“Control ].” LF should be line
teed, but WordStar has chosen
to use this key to call up the
help menu. 1 feel that anybody
who uses WordStar very often
won’t need this key,

You can use the screen print
in Sanyo Basic, too. Figure 3
gives the Basic program. Once
it's poked into memory, CALL
( can be entered as a direct
statement,

If you want any other pro-

grams to have a screen dump,

yvou have to patch them. As
you've seen, the patch is sim-
ple, It's {inding where to
patch, that’s the big problem,
About the only advice I can tell
you is get into Debug, and find

the keyboard interrupt, usual-

ly Interrupt 16h. Use Debug’s
“G"” command to go one in-
struction beyond the interrupt.
That will require you to push
down a key. Then single step
using Debug’s “T" for trace
command, to see where each
key leads you. If it'sacalltoa
subroutine, as in WordStar, it's
simple. All you need is the
machine code instruction “In-
terrupt 5" to print the screen,
and a “RET” to get you back,

Why did I choose Interrupt
5 for the print screen interrupt?
Mostly, because it was there,
and available. The IBM PC
uses this interrupt for its screen
print, and I suppose this fact
influenced my decision
somewhat. It didn't matter,
really. Interrupt 5 on the
Sanyo 55X leads to an INTER-
RUPT TRAP HALT. What
this means is that it’s empty—a
dead end; the Sanyo has oodles
of interrupts leading to IN-
TERRUPT TRAFP HALT.

In Figure 1, I've included

sorme comments, which will ex-
plain how Prtsen.Com works.
The address at INT § is
replaced by the start address of
Prisen.Com; this means that
an INT: 5 will lead to this
program,

The video data for the screen
happens to be located at
40;25EQ. I happened. upon it
one day as I was flipping
through the memory. All of the
ASCII characters are stored
there, in every other byte. The
bytes in between seem to the
data for reverse or normal
video, However, pleaze don’t
ask me what they're doing
there. Durs is not to question
why; and so on. Whenever
MSDOS puts an ASCII
character on the screen with
INT 10, it stores it there. Just
good housekeeping, 1 suppose.

Remember that you need an
IRET instruction to end this
program, instead of a RETF.
That's because during the in-
terrupt, all of the flags ars

saved, as well as the CS and IP
registers. When you return

from an interrupt, all these
values are popped off the stack,
A RETIF instruction only re-
quires two values off the stack.
 As a final note, here are two
more patches to WordStar.
These patches will eliminate
the line on the top of Word-
Star’s screen and the special
keys at the bottom. If you deon't
get rid of these lines, they’ll
print every time you get a
screen dump, You won't need
these patches to run
Prtsen.Com, but I offer them
to those intrepid readers who

. want to have everything just

right.
Type this:

E 5005 90 90 80 <RET>
gets rid of the special keys)
E3452 90 90 90 <RET>
(getsshed of the file, column #,)

Like you did before, type:
W <RET>, and Debug will
answer “Writing 5380 bytes.” ®




