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by Ron Albright
& Jonathan Zittrain

One of the cruelist realities
of using an ‘“‘orphaned”
machine is the steady decline of
commercial software support.
Because of the economic
realities of software develop-
ment fer a shrinking market,
commercial software pro-
gressively slows. As the ability
of consumers to rely on third-
party support dwindles, the
residents of the orphanage,
then, have a couple of choices:
they can sell out and buy a ful-
ly supported machine, or they
can take up the challenge and
start writing their own soft-
ware. In the T1 community,
that latter option has become
much more viable of late with
the availability of a powerful
new language for our machine.
Namely, “¢89" from Clint

Pulley (Fairware; send two
b

disks, return mailer and a sug-
"Zested contribution of $20 to
Clint“Pulley, 38 Townsend
Avenue, Burlington, Ontario,
Canada L7T 1Y6). e’

A variant of “small c”
developed by Ron Cain in the
early 1980s, “c09” is the first
compiled language for the TI.
What does that mean? By
writing programs using ¢89
syntax and running the source
through the c99 compiler, the
output code is assembly source
code, The resultant code can
then be assembled using the
Editor/Assembler package
from TI into runnable object
code which is many fold faster
. at run-time and more efficient
than BASIC or other non-
compiled languages. Further,
C syntax is relatively easy to
learn as a second language
and, at least for me, was quite
similar to programming con-
cepts I had
developed in Basic and Extend-
ed Basic. I could never learn
assembly programming and
Forth was difficult to grasp
with its stack and RPN. I have
~ found C syntax a relatively
easy transition “step-up” for
me as a programmer. With the
release of version 2,0 of the 99
. compiler by Pulley and the ad-
- ditional libraries from others
that allow for speech, sound,
and floating point, ¢B9 has
achieved an increasingly
popular spet for programming
on the TI. An added benefit of
learning c99 is that it is a subset
of full C. Code you write in
¢99 syntax can easily be ported

previously -

to other machines. Since C is
available for virtually every
machine on the market today
(the op system for the Amiga
was written in C), learning 09
now will stand you in good
stead in the future should you
ever decide to change machines.
You will have learned a
language that you can use long
into the future of your com-
puting needs,

What do you get? The c89
system disk contains several
files. There is an adequate
manual provided by the author

“that covers the basies of how to

run the compiler, the limita-
tions of c99 (useful as you start
to type in programs from books
about full C) and several exam-
ple programs with source code
to examine. The manual will
not teach you the C program-
ming language. You will need
to buy a book for that (I
recommend “C Primer Plus”
by Waite, et al; Sams
Publishing Co., 1984; $21.85).
Let’s look briefly at the
mechanics of how the system
works.

I will make a few assump-
tions to start. First, 1 will
assume you have a single-drive
systern with only single-sided
capability. Second, I will
assume that you have a basic
understanding of the Editor/
Assernbler package, i.e. you
know how to use the Editor,
and run programs out of either
option 3 or option 5. 1 will,
further, assume, that you have
assembled at least one source
code file with E/A. If these
assumptions are incorrect, let
me know and we'll touch on
the Editor/Assembler more
next time, Let’s get started.

Take a clean disk and copy
the following cf9 files onto it:

CSUP NF 80 12 Sectors
PRINTF CIF 80 14 Sactors
UTIL] PROGRAM 33 Sectors
UTIL2 PROGRAM = 33 Sacters
UTIL3 PROGRAM 29 Seclory

Next, from the Editor/
Assembler disk, copy these files
to the same disk:

ASSM1 PROGRAM 31 Sectors
ASSM2 PROGRAM 20 Sectors
EDIT] PROGRAM 25 Sectors

If my addition is correct,
that gives us 199 sectors on our
work disk. Now we are ready
to proceed. Keep our work disk
in the drive and insert the
Editor/Assembler cartridge,
From the menu, load the
Editor and go into the Edit
mode.

- computer

Type in this pmgram_;
* ¢99 The smallesi c9% program *|
wain ) I* 2 mement */

:I"Hm'llniulldlarlihll"l

‘Congratulations! You have
just entered vour first, valid

c99 program. Let's look at it. -

The first line is nothing more
than a “REM™ statement. In-
stead of REM, ¢89 recognizes
anything enclosed within “/* */”
as & comment and ignores it
when compiling. You can put
anything between these com-
ment delimiters, and it will
survive compiling without er-
ror. Use them frequently as
you program, As we mention-
ed, cB9 programs are difficult
to read at best and REM
statements are usefu] to remind
yourself, as well as other
reading the program, what
you had in mind. As shown on

' the next program line, they can

also be used on the same line as

compilable code, so comment

each step of your code for clari-
ty. A routine called “main” is
required somewhere in each
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and every c8%9 program.
Typically, it is the first block of
code, sets things up, and calls
the other then a series of
“GOSUB”s (really, a series of
“CALL SUB routines). Each
function call deing its task and
returning control back to the
main, or controlling program.
The good c99 program will
break large programs into
smaller ones and write a func-

- tion for each. If a function can

stand alone (has nothing in it
unique to a single program) the
programmer eventually develops

'a “toolbox” of useful small

routines (functions) that can be
combined in different ways to
solve problems, That is just one
of the beauties of 89, |
So, let’s compile this pro-
gram. After typing it in, hit
FCTN 9 twice, get the
EDITOR menu and elect to
save it to disk. Your main work
disk should ‘have plenty of
room, 0 no disk swapping is
uired After saving to disk
I, Iut FCTN 9 again, and get
the main E/A menu. Choose
Option 5 to “RUN PROGRAM
FILE”. The three compiler

files, which I have renamed
UTIL1, UTILZ2, UTIL3, run
out of option 5, not option 3
(which runs D/F80 files).
When you are prompted for
“Program Name:", since you
have changed the name of your
compiler files to UTIL1-3, you
only have to hit enter. The
default name for E/A 5 is
UTIL] and those files will then
be loaded automatically (now
you see why [ renamed them).
You will then be promoted by
the c89 compiler {prompts will
vary depending on which ver-

‘sion of ¢899 you use) for a input

file name. Type “DSKl.file-
name” (filename being generic
fur whatever you called the file

u typed in and sdved to
chs]:} You will then be pro-

mpted for an gutput file name.

- Call it “filename/C", just to re-

mind yourself that it is a com-
piled file. Then, hit enter and
you are off and running. The
compiler will flash each func-
tion name on the screen as it is
compiled to show you where
you are in the program. You

c;:ntlnund on page 74

A Layman’s Guide to Understanding
Artificial Intelligence (Al) Part Ili

by Dick Evans

Computers have been a part
of education for some 25 years
now. Intelligent computers are
relatively new. The size and
cost of Al computers has kept
them out of the mainstream.
With the advances we have

‘seen in technology over the

past few years, the power of
yesteryear's very large main-
frame is now available in a file
cabinet sized super mini. Even
the current micros are becom-
ing quite powerful.
Intelligent computer-assisted
instruction (ICAI) is just
another of the evolutionary
steps bein% taken. When the
irst came to educa-
tion, it was a research tool. It
soon became the teacher’s assis-
tant. Now, it can replace an in-
structor.
puter based iInstructionsal
material was only as good as
the program. It amounted to
little more than an electronic
page turner for a programmed

text,

The heuristic reasoning

~ ability of the Al based com-

Algorithmie com-

puter assistant provides greater
flexibility. The increases in
speed and capacity allow the
system to held more informa-

tion. All of this is at little

discernable reduction in
presentation speed, which now
include the addition of colors,
higher resolution, sound and
animation. One of the tools
that is available now Is a pro-
gram development package

“that allows the non-computer

expert to produce a very

sophisticated instructional

program.
At your fingertips, the best

instructor in any subject you

care to study. Think of the ad-

vances you can make. Think
beyond that, to the advances
that the expert can make now
that some of the instructional
burden has been lifted. We
have returned to knowledge
engineers and domain experts.
We are looking at the ability of
two people to expand
potential. .

Like the expert system’s

~ three parts, knowledge base,
inference engine and user in-

terface, the JCAI system has
three parts. The pruhlem- ,

" solving expertise {s this system’s
‘inference

engine. The
knowledge base consists of two
parts, the student model and
the tutoring module. The user
interface is still the user inter-
face. Through interaction, the
ICAI systern can determine the
student’s level of understan-
ding or misunderstanding. It
then starts its teaching from
that point, | !

This same technique is being
applied to the development of -
software. Some of the reasons
for this are the need for more

and better programs in less
time and the limitations of the

human programmers, Using
Al techniques, the program-
mer is provided with the tools
to work better. Al software
development tools provide ex-
pert assistance in the design
and organization of software.
Code generation progrdms ac-
tually produce high level
language source code in

Imntinuu'd on page 184
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for the TIPC.
- @ MS-DOS, ver.

by Dick Evans

This show was not for the
user. TI's VARs were well
catered to and the end users
were ignored almost totally;
the exceptions will be covered
a little later on. All of the ex-
hibitors and the majority of the
session speakers addressed the
needs of the VAR. You may
conclude that- this is a con-

. tinuation of the trend indicated

by the advertising TI has done

-to recruit VARs.

The announcement of the
new 32-bit 1,500 machine was
very well done, no surprise,
just a very well done formal
show, One of the points stress-
ed was its IBM compatibility.
One of the points not mention-
ed is the steady withdrawal of
T1 from all products not IBM
compatible. This coincides
with TY’s withdrawal from end

user support.

These impressions were rein-
forced by the following
observations:

® There were no new pro-
ducts, soft or hard, introduced

2.13 has
been termed a “mature” pro-
duct for which no enhance-
ment are planned.

® TT announced that it will
no longer re-package Microsoft
products. It will assume the
role of reseller and the product
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will ship in the Microsoft
package. - |

® Many user questions were
answered with the question
“Have you talked to your VAR
about thisp”

It was also interesting to
note that there were no Pro-
Lites being used. displayed or
mentioned at any time during
the entire show., When asked
specifically about providing
IBM compaitibility for the
TIPC, TI said that it has not
found a suiteble means for do-
ing this, They also said that
they had no plans.to continue
looking. If such a product is to
be marketed, it must come
from a third party developer.

The TI Professional Computer

By now you may have
ed that the TIPC is an
“undeclared orphan.” You
have guessed correctly!
Perhaps its passing will be
quieter than the bombshell
that burst when the 99/4A was
orphaned. Both the TI Pro and
the Portable Pro have joined
the ranks of the unsupported,
There will be the usual inven-
tory of repair parts available
for the usual period of time.
There may be a few new soft-
ware releases from the larger
devel in the near future;
however there are no long term
plans, known to me, for hard-
ware or software support of the
TIPC/TIPPC by its parent or

il

New Programs! ' _
For The TI-99/4A

EZ-Loader 11

New, ‘improvedl More
powerful, more convienent,
more flexible! Shows up to 127
filenames! Load & run a pro-
gram from any drive, with on-
ly 1 keystroke! Load & run
BASIC, Ex. BASIC, or
Assembly Language program!
Does not wipe out a resident
Assembly Language program!
Delete a file from any drive,
with only 2 keystrokes!.

Automatic
fnenu of all the files on a disk.
l.oad & run any program,
simply by pressing 1 key.
Delete any filename, with just
2 keystrokes. Save time,
eliminate typing mistakes.
Perfect for children. Un-
protected, so you can put it on
all your disks. $19.95.

+ - Data Base 99 Sampler

A%l the features of the
regular Data Base 99, only

y shows you a

limited to 5 records, so you can

try it out and see how easy it
is and how useful it is. Includes
a $5 rebate on purchase of
regular Data Base 99. $4.95.

Chart Maker 11

New, stand-alone version!
(does NOT req. Draw N Plot)
“A picture is worth a thousand
words.”” Turn ordinery
numbers into impressive bar
graphs and pie charts, quickly
and easily. Menu driven. Qut-
put to screen or printer, nor-
mal or full page size, Great for
presentations at work, school,
or home. Req: Epson or Pro-
writer compatible printer.
$19.95. |

For more information con-
tact: Quality: 99 Soft-
wareWARE, 1884 Columbia

. Rd. #1021, Washington DC

20008, (202) 667-3574.
Mention that you read about
it in Computer Shopper. -

——

any of the large developers.
The Pro is “dead.” But — long
live the Prol The previously
mentioned absence of the Pro-

Lite should be an adequate
comment on its future too.

Is There Any End
User Support?

Has overall supervisory

responsibility for the organiza- -

tion and must balance its ef-
forts between the end users of

TIPCs and Business Systems

while still addressing the needs
of systerns managers. Mr.
Robert Teague is the Chair-
man.

The End Users’ Council

An arm of the Board of
Directors dedicated to the sup-
port of end users, especially the

TIPC. This group is currently

at work producing an “End
Users’ Manual” for the TIPC
which should be distributed in-
the near future. They are also
working on plans to expand
their user support thrufl?ia an
interface with the TI Informa-
tion Network and a local BBS
dedicated to the TIPC., Mr.
Quentin Declecek is the
Chairman.

The Board Of Govermnors

This is a new group, yet to
be formed, made up of the
Chairpersons of the local RIXs.

" They will also be an arm of the

Board of Directors and serve as
a liaison between the Ceneral
Board and the user. One side
effect of this reorganization
will be to effectively move the

RIX from a semi-independent

operating unit to a chapter of .
. the TI-MIX organization. This

should provide closer coopera-
tion, better communications
and improved support for the
RIX and its user members. It
has ne ‘Chairperson at this
time,

form of Teledata,

Directions Magazine:
This is the monthly
magazine of TI-MIX and its
hardcopy means of com-

munications. Financially sup-
ported by its advertisers and

editorially staffed by a few

very dedicated individuals, it
does an always improving and
impressive job of informing its
readership. Guided by the
policies of the Board of Direc-
tors, - Miss Lark Doley,
Publisher and Mrs. Rosemary
Colgrove, Editor, mail about
20,000 copies each month.
The contents are supplied by
a small, but growing, group of
“volunteers’ who receive only
the satisfaction of knowing that
they are helping the users as
compensation, With the or-
phaning of the TIPC and the
introduction of the Business
Systern 1500, you can expect to
see an increase in the articles
and helps for both systems.

TI Professional Computing
| Magazine

Under the editorship of Mr.
Harold Sims, this publication
provided a wealth of informa-
tion and support for the TIPC
users. Harold is no longer with
PCIl, owner of the magazine,
so we will have to wait and see
who the new editor is and
what is provided.

The T1 Information Network

One of the SIGs on the
DELPHI information distribu-
tion system, it is dedicated to
supporting all Tl computer
products from the 99/4A
through the Business Minis,
Expanded end user support is
now being provided in the
inc.’s
presence as a vendor and

resource for the 889ers.
TELEDATA will be assisting

RANDYH. An electronic RIX,

“will keep

known as RIX on-line, is being
formed to provide the more
isolated TIPC and Business
System users with a mutual
support group as well as a way
to become a participating unit
in the TI-MIX organization.
Through its interface with
both Tymnet and Uninet,
DELPHI and the TN can be
accessed from over 500 U.S.
cities locally and over 65
foreign countries. This pro-
vides users and groups with
almost wnrldwicﬂ telecom-
munications capability.
During the Dallas Sym-
posium, TI-MIX/Directions,
T1 Professional Computing

Magazine and TIs Artificial In-
telligence (Al) Group expressed
interest in participation.

ELLISCO, the TIIN Manager,
you informed,

online, of the latest develop-

.ments

TIPC Network

"This is an independent
organization recommended by
the End User Council Chair-
man as a source of hardware
components for your TIPC, .
They are very small and
sometimes appear to be
unresponsive. Hopefully,
maturity will solve this current -
situation. I have also been told
that they will soon be offering
software for TIPCs.

Computer Shopper

Not TI specitic but very TI
supportive, Mr. Stan Veit,
Editor, is providing me with
the opportunity to reach users
and groups with another infor-
mation and assistance resource.
As an owner/user of a TIPC; I
am biased toward my
machine. I am slso practical -
enough to know that you are

continued on page 181
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should see only “main” if you
are compiling the first pro-
gram, and “main”, then “doit”
if you are compiling the second
routine. If an error is en-
countered, you will be told.
But we’ll assume you typed
these short routines in without
error for now. It shouldn't take
long and you are told to press
enter to continue after the
compiler is finished.

Now what? If you catalog
your disk now, you should see
the initial source code file you

| typed in and saved, and now a

second file called “file-
name/C"”, . Both should be

® | D/V8D. You have one more

step to do before you can run
the program. What the com-
Filer produced was assembly
anguage source code. Like al]
source code, it has to be
assembled. Get to the main
E/A menu and choose Option
2. Assemble. When asked. to
“Load Assembler?”, hit “Y",
and since we put the E/A
assembler files on disk 1
(ASSM1 and ASSM2) they
should load right in without
swapping disks. You are then

- prompted for the “Source File

Name”. Type in “DSKI.file-
name/C” (NOT the program
you typed in and saved, but the
compiler's output filename).
For an “Output File Name”, 1

use “DSK1.filename/O"” to let

me know this is object code.

——

Then hit enter for each of the
next two assembler prompts
{“List File Name" and “Op-
tions™}. The assembler should
start right up and finish with
the assembly process. Now,
catalog your disk again. You
should see a third file added
now — “filename/Q”. This
time, it is not D/V80, but
D/F80. Assembly language
OBJECT code. You have pro-
duced an assembly language
program. How do you run this
“do nothing” program you
have written? Go back to the
main E/A menu again. Choose
Option 3 from' the menu.
When asked for “File Name”,
type in “DSK1.filename/O”

continued on page 181
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continued from page 74
not looking for “hype” from
TI. Providing you with objec-
~ tive information and practical

assistance will benefit all of us.
Also, the Computer Shopper is
independent of all of the other
groups and organizations listed
above. This means we have an
- unbiased forum to discuss the
good and bad points about
everything TI. I also feel that
Stan is mature engugh to ac-
cept constructive criticism of
his publication, if it is ap-
propriate. I must also do the
same. Your comments and sup-
port are welcome.

Some years ago TI orphan-
ed the home computer (99/4A)
and it is alive and well today.
[t started out with less support
in place than is currently
available for the newly or-
phaned Professional (TIPC).
While the future is not all
bright and positive, [ do not see

the TIPC disappearing |

anytime in the near future.
' There are third party soft-
ware and hardware developers

hard at work on TIPC pro- |

ducts. Most of  the big
developers will withdraw,
unless they perceive a viable
market. This should leave
more than adequate room for
smaller developers to fill the
gap with TIPC specific pro-
ducts. It might also provide
some dedicated individual or
group with a new enterprise —
porting other developers latest
products to the TIPC.

My current assessment of the
situation is that while it may be
an orphan, the TIPC is not on-
ly alive and well today, it will
remain that way for years to
come. The Pro is dead, long
live the Pro! e

Zuckerboard

continusd from page 180

board with 256K of memory
and want to upgrade it to 512K
it is & simple matter of adding
eight 256K chips and moving
the one jumper to the 640K
position. It should be obvious
that you need to remove the
board to carry out this pro-
cedure and then re-install it
when you are through. Repeat
the original installation pro-
cedure to install the board
again.

I am using the board with-
out any problems. I am im-
prmdy \Eit'h its performance
and its price. I would like to see
them add the 232 port to the
board since the Tandy 1000 is
limited to three slots and you
run out of room In a hurry. For
the price you can't go wrong
with the Zuckerboard|
Zuckerboard
Tandy 1000
Advanoed Transducer Devices,
inc,

1287 Lawrence Station Road

Sunnyvale, CA 94089
&

" T{ Forum
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Then hit enter. You get the
same prompt again (“File
Name:").. This time, type
“DK1.CSUP”. This “c89 Sup-
port” file MUST be loaded
after you load ANY c89 pro-
gram. Hit enter. When you get
the prompt for the third
filename, just hit enter this
time. When asked for the “Pro-

gram Name”, type in "START".

All ¢99 programs run with the
program name start. Your do
nothing, super-duper-assembly
language program should now
“run”. You then immediately
get the “hit enter to continue”
message and you have finished.

By msmeﬂ&s
SSDD..“.;..
DSDD-............'........s .99
.DSHD 96 TPI'....

, how does it feel to

have generated an assembly
language program just like the
“big boys"? For now, I just
wanted to thmugh the
mechanics nf runping the c99
system. If there is interest, we
will meke this an ongoing
tutorial in cBB. Write us at
Computer Shopper. For those
that write we will answer back
and include a free handy-
dandy programmer’s reference

. sheet {developed by the Puget
Sound 9%ers) that will help

you with programming in c89
or BASIC. Just ask for it and
it's yours. We may even throw

in a few other B9 goodies if

you ask for them. But you have
to write and ask. We also plan

-~ {“1

', @.
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a programming contest in the
near future,

Expmding Your TI-89/4A

You have paid $75 for your
TI-99/4A console and hm it
up to your TV set. Now, some

.money has been set aside for

mndm%ltlhe cc:lmputer and
you are ready to
Where do you start? regin.
~ The firgt thing to keep

mind is that ndd:tmnal mm-._'

ponents for your cornputer will
in most cases exceed the
original price of the computer.
That is certainly ironie, but if

ou can thiek of it as being
ucky enough to get the console
at the price you did — and not
at 'finding the components to

Ky “Af_ p"!._:T .._. . I Lec ik~ -\.l i

Ny . ORDER LINE |
"80( -258—@28?
FOR INFORMATION CALL

Gl 6-452-3457

wmm .lnd unk;uo mu-mm Imrm -Jm:fm#m

o mnumurlmmndmh than industry specifications.
uﬁwmu—mmmmw

'$.89. SSMIQHG $1?9
DS MICRO ............. $2.35
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verpriced, you are in good
shape. The TI-99/4A, even in
today’s warld of the Atari ST,
Commmodore Amiga, et al., can
still hold its own, -
What exactly would you like
your computer to dof Many
people who purchase com-
puters have no specific reason
in mind, hoping that the com-
puter may “help out in-
business™ or “teach:the kids.”
Contrary to the television com-
mercials, few computers. can-
merely be plugged in, flipped
on, and then start vacuuming
the living rocom or getting the
kids into Harvard. But a bit of

time, money, and effort can go
~ continued on page 182

 READY FOR IMMEDIATE SHIPMENT
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Tl Forum take & small step in expanding  ‘why there seems to be.male RELATIVE filing, while a
continued from page 181 your console, Extended BASIC  and female varieties) like cassette ean only be SEQUEN-

a long way towards meeting
realistic goals.

The TI BASIC program-
ming language included with
the conscle is not extremely
flexible, and relatively few
programs are available for use
with console BASIC. Extended

BASIC, a plug-in cariridge .

can help. The price for a T or
third purty Extendec BASIC
module should be under $50.

The next leap in expanding
the TI-39/4A can be for file
and program storage. With a
$10 cable, a cassette recorder
can be attached to store various
progranis and files, but casset-

cassette recorders uses casset-
tes. With a disk drive, pro-
grams and files can be loaded
and saved in seconds, and in
any order. Programs and files
can be given names on a disk,
so “OLD DSK1.MYPROGRAM”
would load the program call-
ed MYPROGRAM, picking it

TIAL — strung out from one
end to the other, and listened
to in only one order.

To connect a disk drive to a
09/4A, a “controller” is also
needed. The controller can be
a separate-card; plugging into
the original TI Peripheral Ex-

‘pansion Box (P-Box), or attach-

originally from TI itself, is  tes are slow, unreliable, and  out from among the other pro-  ed to a disk drive specifically
BASIC and then some. Speed  inefficient, Cassette storage is  grams available on the disk. intended for use with a TI.
is increased, and quite a few  sufficient for the very beginn-  Like a record player, a disk Third party ansion units

extra commands and abilities

have been added. Whether you
are interested in BASIC pro-
gramming or would like to

. MOVED! 3

ing, but the next alternative,
disk drives, are much better,
Disk drives use diskettes (also
called “disks”: I do not know

NEW PHONE: 214-395.2922 FOR SUPER FAS
5%"” POWER CONNECYORS!

MODEL Ml

drive can move in jumps from
program to program, un-
concerned with beginnings or
endings. Hence a disk uses

often come with a disk con-
troller already installed. The
controller sells for approx-

ima‘-t_el}r $100, while a disk

WEVE _\EJJJ._;]D COMPANY

¥ SERVICE!
“1IBM PC/XT

COMPATIBLES

. COMMANDER XT
Entry Systam .
Seml-Kit

Eummmdir XT + bowrd with
-258 K instadind {(up to GADK D'
board) (Famous Commander Bios) | _
*+ 135 Watt Haro Disk resdy Power Eupplrl
+ Exira Heavy Gauge Flip Top Syatem Emr
s Floppy Coniroller and 1 Drive!
+ Color'Monoctirome Graphics Adapisrl
+ |BV s\yle kayboard wilh entarged
" Return. Capainumbar lock fights!
* Jusl bail Ui together, connecl
cables and stan computingt
» All boards lully assembled snd Tested!
» Ausombly instructiona. 10 day mnnnr back offer,
90 day warcanty!

CPU BOARDS

hllillTEl,‘.lr EI.IPPL?I
ORDER TODAYS
" 'NEW LOWER PRICE!
- TANDY MODEL ' Moiher
Boards 1or your 2-80 comp-
uter needs Boards are surplus and coma with Z-80,
Character rorm and other componants. Each is compleis |-
excapl ROM/RAM. (Tandy rom sty are svailable Jrom
us.) One punch hale in gach board iy sasity repaired. -
“Not junkers ihat bave had all ihe socketed chips re-
moved! Edch is & rebuildable unit. Build this 2-80 Sys-
iem loday! Documentation turnished .. | .. $13.50
10 day no rish money bachk ofier on gach!
MODEL Il PARTS BOARDS: |
Thesa have a lew gther chips missing or were more

damaged and are oflerad 1or parts only at a regduced
price .. ... ... ...... ... 3 hor $15.00

EVEREX MODEM

Latast Techaology from EVEREX! 1200300 Baud In-
ternat Haifcard Modem (or IBM. Inciudes. Bitcom Soft-
WRrg. Fanturaa Full Hayes Eumpﬂlhrlit',r inuﬂdu:tury
Price - EB1Te

5 aeg

FDH ALL B% DFIWEE

1 W .

91.00 ga. 4 Hua $ III 24 4 ?i &a.

5% DRIVE POWER CABLES

5% Power Connecior on 2 ft. cable ... $1.78
EXTENSION 5% Power Cable. 2 f. with Male on one
-#nd, Famale on other . . .. .. . . A

"*¥* WIT ADAPTS YOUR SINGLE DRIVE P.5.
FOR 2 HALF.-HEIGHTS: includes 2 mula cohnacgiors, t
famale connector and wire.
i 160 25 56
. $1.75 8a. $1.50 qa_ $3.35 ea. $3.10 ea.

8" DRIVE FOWER CONNEGTOR SETS: Sel of 2.
Specily your drive.
1 10 25 ol

$2.75 ra. $32.50 aa. $2.25 aa. $2.00 ea.

TIOD/4A *
‘KEYBOARDS!

URGRADE your Timex/
Sincigir. We provida detalled docyumentalion FREE wilh
your Kayboard! Gel thase while the supply lasl New,
includas documentatlon ... ... . ..., .5 5.99

NUMERIC KEYPAD
BY HI-TEK

Add 10 ey numenc eniry aass o any
compuies! Thase unencoded keypads

famiure sach key terminated o its own swilch Mo
Matrin to recontigure. High l:_l-i.al'It';r NEW keypada have
agrest heait Alsn has =, +,. -, apice, ante; and com.
..... ... S 5898

WMHQWIIE SERIAL CABLE |

B It with DB-25 Famala on one #nd o User Panl Con-
nector ... . ....c... .. ... 55 sach.. 10 for 345 ¥

33% IBM PC SPEEDUP

NEG V-20 CPU directiy repiaces B088 CPU in IBM PCIXT
and compatipies. 100% Enmpllibli Eimpla Plug-in
replacement ... ... . ......... . F19.88

. -
GO UROOLDN
AONMLORDAME
BB ODHODOTONeE D

Maximum IBM XT Cnmplllhll

= BDES 5 Mag CPU :

» B slot exact XT size Munh-ulrﬂ. -
© s Up to 8406 oh baard uking 258K Chipa!

» Fuily Aysomblyd and Tevied Wil

* Runs all the IBM ‘benchmark Boftware!

s Maximum Gumpdihlls COMMANDEA Bioa

lllllllllllllllllllllll

MASTER POWER PANEL

All Stesl, Surge proteciing master power sontrol panel
whh separate illuminsted switch {for sach of five pari-
pheralal Altractive.bull color, 10 aenp, Surge/Spike pro-
tection pangl fils canveniently batwesn Compater and
Manitor, Retail vaive $129... ... . ..

PROTECTED POWER STRIP

Four awitched and twa live sockets, plus illuminaiad
awilch and spike/surge projeciion at low cost . B16

D:GITAL DRIVE
DIAGMOSTIC

- 1IBM PC/XT

COMPATIBLE JEE0NE

- KEYBOARDS ——————"]

- ENHANCED Siandard |1BM layaut with anlarged Retusmn
key and [ghted number and caps iock, Exceptionally

Crinp k@ytcuch makes it & aybarb cholice for the fouch
Aypist. . -3 Th

. Narytronic lllll :t'ﬂl Hl}‘hﬂll’d '.H! . D
PC'XT EXPANSION CARDS

Fioppy Dish Coniroliar with Cables . ...... .. .§ 45
Caoitor Qraphics and Mono Graphice Card . . ... kN, ]
Paraligl Prindar Adapiar ..., ........ s - T
Serial Async. Com. Adeplor. .., ..., P $ 35
30011200 BAUD Hayes Comp. Internal Mpdem . . $179
Disk /Q: FOCPARSERICLOCKIGAME . .. .. 5108
" Surge Protecilon Multi AC Outiel Bar . ., . .. ..F 18]
180 compatibis AOM asi for Basic ... ... ...
Plug in EPACM programmer with soliware . ..
Paralisl iBM printlercable. § H. .......... . ... $ 17
Trade-ing accapied-op |BM kbds., P.5., stc. .
MM RC. XT o8 & rni bl Mihiarh of intarnahionti Busne) Magphmel G

25 o

TRITTY Dealer Inguiries Welcoma

WE'VE MOVED TO SERVE YOI SETTER & FASTEN
Bhlppinu $3.00 w order uniesa otherwiss staisd. C.0.0. sdd $7.90 axira. Texas rosidenia add 5.1356% tax.

Cevtified Check or Money Order shipped same or nexi day. Perascnal checks may be heid 10 daye. C.0.0.
oaiers weicomed. Give us & call. (214} 395-2922. We ship UPS ground. Alr availabie at'extra-charge. Give

ds'a call for fast friendly service. FREE llyer sent with each order. NO CREDIT CARDS ACCEPTED.
ARNOLD COMPANY - Computer/Eleciranic Supply - P.Q. Box 512, Commayce, Taxas J8428.

Teat and Align yourown drives using your computer,
WITHOUT a Scops o castly squipment. Easy 1o use
and accuratel Tests Spesd, Clamping, Alighmant
Azimuth, Hyslsresis. For IBM PC compatibie M3-DOS
computers. Includes Dysan Attignment Disk, Program
andd Comprebeansive Manyal . ....... ........ N ]

By J&M Systems. Also avaliabie for Apptl & Tunay.

CLONE BASIC ROM

i you . own an IBM PCIXY Clone you naed our 18M Com-
patible AGM Sel in your Machine] Wilth Pictoral Easy
ingtructions ......................... ca

XT.Compatible BIOS ROM for your Clone. Maximum
Legsl compatibility. Parfect Comvpanion o our Clons
Amgiz Sel. Move Up 10 Maximum Compatibie COM-

MANDEARBIOS ............................ %1%

. AC CORDS .
INDUSTRY STANDARD AC CORD FOR 1BM, etc.
Hunr ﬂ ft. corde, list $4.95
Alsn . . Chasis ML Em:ltli

135 Watt .S,

A Coanr

I.I-ﬂ

Superior Ouality control insures our 135 walt H8M XT
hard-disk-rendy, power supply will give you yoars of
guiat and cool Mgy, Side awiteh st Iuﬁ:ﬂy e
‘piaces orginal F8M ‘power. uppty.. . '. Ceel N

Atiuntion 10 Setill akas cur Iupl:rl:iy crafted. 18M XT
Hip-p vy shom cane that best choice. Includes sl hans.

ware. Faceplels is verritry closs to the SAMAE-a8 1BM.
Fia Il!ul PCIXT and sxact compatibies ... .. .§ 49

Add 4.00.qxien Shipping Jot wasly qeee - mmm

"~ drive, depending on type, can
range from $75 to 32!]0 W;th
a P-Box, the drive does not
need an external case and
puwer supply, so the price will
be slightly lower for the “bare”
drive. Disk drives.are usually
better purchased new, unlike

most computer components,

Since disk drives have moving
parts, they can become worn

or mm-allgned with prolon
use. Make sure that a used isk

drive is fully functional before
you actually buy it! Other
computer components without
moving parts — such as the
cards available for the TI, in-
cluding the disk controller —
can be purchased used.

Malfunctions usually happen

during the initial use of a new
computer comnponent, so once
it has been established to be
working, it can last for a long
time without trouble. |
Between a disk drive and
Extended BASIC, you will
have made a quantum leap

from the original setup. Quite

.a few third party programs

will now be available for use,
and you will find program-
ming to be much less tedious.

Still want to press on? Well,
from the Extended BASIC/disk
drive combination there is still
lots of room to expand. The
32K Memory Expansion is
another card (or plug-in unity,
depending on whether or not
you have a P-Box) which adds
valuable capabilities to your
computer. When coupled with
Extended BASIC, a whole new
spectrum of programs become
available. With 32K expansion
attached, Extended BASIC can

. load and run many assembly

language programs, which in-
clude most of the third party
fast-action arcade-type games
that are found in such abun-
dance. The TI Mini Memory
module was once intended —
at $80 — to be an inexpensive
alternative to the 32K Memory
Expansion, but now that the
32K expansion itself is under
$100, Mini Memory is no
longer economical. A few peo-
ple have even managed to in-
stall the 32K memory directly
into the .console, for a
reasonable price. And one
other note — several com-
panies have developed “512K”
or “128K” cards for use with

the 088/4A. In terms of
available programming
memory, those are actually

32K. nards but the addltmnal
memory can be used as e

 “RAMdisk” (pseudo-disk drive)

or have other beneficial uses.
32K also allows the use of TI
modules such as Logo and
Editor/ Assembler, -which can
be described in more detaﬂ in
a future article, .’
There are some third-p

word processors available that
de not require the extra 32K,

continusd on page 184
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TELEVIDEO 806 CASES
TONEW (1290

New Cases with latest Rev. Power Supply {lhe new linear version)
with all cables and wiring harness.

Latest Rev. 806 PCB'’s, new, tested, (with case)......... $350
WD1000 ard Disk Controller, {with case) ............. $150
Hard Disk Drives TMG03S-10Mb...................... $225
Rodine 203-20Mb .......................... e $449

As Is Logic & H.D. Controller PCB’s, {whnn purchased with :u;}g
T
Ask About Package Deal

TELEVIDEO

Cases, PCBs, Power Supplies, Manuals, Hard Drives, Controller

. Cards, CRT's, Accessories, Speciat Chips, Video Modules.

8 BIT — 280 CPU
TSWO. 802, 803, 806, 816 & TPC-

~ These are Z30A based single board computers with all TTL, crystal DSC, socKets

and connactors in place. They support CP/M andfor MmmOST and interface to 1 or
2 floppies and/or 2 hard disk drive degending on the board. They require the Z80A
tamity of chips plus a 1793, 2143, 1691, and 3-4164's (16 for the 816). In addition
the 800. 802 and 803 require a 6545 CRT Controlier. The 306 and 816 are mulli-user
computers and will suppart 6 {806) or 16 (816) user stations. The 803 and 816 both
support 128K of RAM. The 803 has 64K atready soldered in palce. The 801, BOS
and 816 all require R5232 type terminals. The TPCI is the pnmble yersion of the
803. The TS800 is the work statign for the TS84

TS 800 KIT & PARTS

Case (PS. Viceo Module, CRT & Keyooard) . ..........oooveernnn... (3349
o . $299
Case & PCB Combo & all doc’s .. ...... e $549

- TS 802 KIT & PARTS |
Case (PS. Video Module. CRT & Keyboard) .......................... $249

Case & PCB Combo & 8l dOC's ... oo $549
DSDD 48 TP Floppy. #aCh .. .. ..ot i . §99
15 803 KIT & PARTS
Case {PS. Video Modute. CRT & Heyboard . ... ...................... $399
. 2 3199
Case A PCB Combo X alldoc's ...... .. .. v, ... 3599
DSDD 42 TPI Floppy. ®ach . ..... .. ... ... . . i, 599
TS 806 KIT & PARTS
Case (PS. afl hardware, ali cables, /b BS0OD Flop) ...... .. e $215
PCBRev. D ................... 3375 Rev. G...............i.0. $350
Case & PGB Combo & all docs. (includes tedefast man) . ............... $649

~ TSB06 Complete + 10 Mb HD & Convolier PCB _........... ........ $998
TSBOG Compiete + 20 Mb HD & Controller PCB ................... $1247
15800 Work Stations with above packege. ......... $499, 3151350
TS816 KIT & PARTS
Case (PS, all kardware. cables) .. .............. ... ... ... ..., $275

N - S S SR 3350
Case & PCB combo & 3l docs ino tape drive) .. ... ......... ...... $599

40 Mb. 8" Quantem HP & Controller FEB ............. e e e 3999

Case & PCB & Hard Orive & Controller . ... .. ... iy, $1499
TS802 — TS802H UPGRADE KIT

10 Mb Hard Drive, controller card, Prom & Does. . .................... $399

20 Mh hard drive, controller card, From & Docs. . .............. ... ... $649

16 BIT — 8088 CPU

TS1602 - 255K/1mb 8088 CPU, 8087 (math processor). 8089 {10 Processor). NEC
7220 (graphics controlier), supports CP/M 86. 2 - DSDD 40T foppies & hard drive.

TS1603 - 128K/256K/1mb, BO88 CPU, Supports MS-DOS & CP/M 86, 2 - usnn
807 floppies, hard drive & mouse.

TS1609 ¢ 98% 18M PC compatabla - 128K/320K/512K, 8088 CPU, Supports all
IBM PC software. inclodes color video, fleppy controller, hard drive intertace, mouse
& bus extension.

TPGH - Portable version of the 1605.

TS 1602 KIT & PARTS

Same as TSHOZ except PCBis ... ......... .. PR $300
TS 1603 KIT & PARTS

Semne as TS 803 except PCB s ............. e 3250
TS 1605/1605CH Kit. & Paris |

Case (PS, Video Module, CRT & Keyboard), {Green).. 3425, (Color) ... ... .. $599
PCB {has RGB & Composite} . ............cc i iiiaaess $499
Case & PCB combo & ad docs.. (Green).. $89%, {Calon) . ... i1, $1075

BID0 48 TPI Hoppy, each

Haed drive controfler card
TPCIl Kit & Parts Same as 1805 except case comes with 2 floppies ... ... Cak

Wa aiso have ail of the PCB's in this ad in partly pnpuiltnd condition or as hllll
PCB's, In addition tha following terminat FCB are also available.

910, 925, 350, 570 & the naw Personal Mini Tarminal

INOVATEK
45953 Warm Springs Bivd, #3, Fremont, CA 94539

(413 190-5162 — (415) 6599145
FRED KOVACS. — WE BUY AND SELL ELECTRONICS GOODIES

k!
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— Layman's Quide

continued from page 73
response to the programmer's
specifications, For languages
like COBOL, these generators
can provide a 100 to 1 increase
in the number of source lines
the programmer produces in a
given period.

Non-computer related ac-
tivities are also benefiting from
the application of Al techni-
ques to planning and decision
support. The computer’s speed
and the AI techniques are
useful in almost any walk of
When you cannot work

__any harder, you must begin to

/ wurk smarter. Using the tools

.' availgble within some of the
" newer software packages, the

people that it is a good
_sion. One which they can sup-

computer can help you plan
how to get more done.
Business decisions, and other

~ decisions too, require support.

The facts must convince the
deci-

port. The “what if#" began

with the spreadsheets and the
.computer's

high speed
recalculation ability. W'tE the
introduction of Al this same
type of investigation can be

. - parried out with non-numeric

values, Using one of the deci-
sion support packages many

" more variables can be con-

sidered and manipulated.’

Everybody's input can be
considered.
By applying the same soft-

4

Tl Forum
continued from page 182

but most do. But to use the
09/4A as a word processor also

requires a printer, so that in-

formation can be printed out

after being composed on the
screen. Many other programs,
such as “‘database,” or infor-
mation sturage utilities (e.g. a
mailing list or recipe book
stored on the computer), .also

function well with a printer.

ware concept to manufactur-

ing, the easiest and fastest way
to make a part or assembly can
be determined before the fac-
tory, machines or people are
present. Product changes, im-
provements, problems and
other situations can be sub-
jected to computer analysis.
This does not replace the
human captains of industry, it
just gives them the means to

.become admirals.
These programs and the

computers to run them are at

“our level now. ARBORIST,

EXPERT CHOICE, EXPERT
EASE, and others are available
for today's  microcomputers.

‘We can also interf_ace with

larger comptters via telecom-
munications to solve larger
problems. As you put more of

your expertise and .acquired
knowledge into the system, you
will be able to use the system
more efficiently. Part of this
will be learning by you and

part will be learning by the

system. You're both getting

better.

Engineers often fee] like they
are being required to reinvent
the wheel. Regardless of the
discipline, most new projects
are modifications, extensions,
recombinations ¢r innovations
of something that has been
done bafure Using the
knowledge base of an expert
system, the new project
specifications will provide the

Just as the disk drive requires

a disk controller, though, a
printer requires its own con-
troller: an “"R$232" interface.
The RS232 costs less than $100
as well, and can be found in as
many forms as the disk con-
troller can — card, add-on
beox, or even included inside
some printers. Printers them-
selves can -be separated into
two general types: letter quali-
ty, and dot-matrix.

With a disk controller/drive,

| " MULTISYNC NEC $529—Ask about

OUF

package deal with...EGA +

Quadram $380 and...
SUMMASKETCH MM1201

P Digitizing Tablet $099 12'x12"
DA HALO 1l graphics package for
creoting sophisticared grophics §99 «

BROTHER Prinrers HR 15 as low as
$310, We are o certified Brother
decler » XIDEX Diskeites by Dysan
65¢ 5v4 DSDE » BULK Disks 47¢
Nome brond » RIBBONS Low [ow
prices, we corry thern all « PAPER
exceilent quality, lowest prices « ALL
OTHER COMPUTER NEEDS coll usl

mmu\mcsu

aomm
NY. II"HO‘I?Q

inference engine with the in.

formation it needs to solve the

problem. The solved problem

now becomes part of the

knowledge base to be used ir

the solution of the next
problem.

This same technique is being
applied to other professions.
Law and medicine are two. As
the use of Al in computers ex-
pands into the areas where
computers are already present,
we should be able to reap the
benefits of this improved deci-
sion making, Whether or not
we do will depend on us.

All of the computers discuss-
ed so far have been digital.
They function with only. two
possibilities, on or off, 1 or 0.
This is perfect for numerical
processing, Not everything can
be reduced to numbers and
numerical or algorithmic for-
mulas and logic. We think in

mbols and we think faster
than the most sophisticated

« computer yet conceived.

Therefore, to gain the max-
imum benefit . from the
memory and speed of a
modern computer, it must be
able to process symbols.
ASCII and EBCDIC have
reduced letters and numbers to
1s and 0s for digital computer
use. Some functions even ap-
pear to be symbol oriented.
COBOL uses words (symbaolsr)

continued on page "[35 -

32/128/512K memory expan-
sion, an RS232 card, and a
printer, you will have a fairly
complete system. With this
hardware, you can find the
software you need to ac-
complish quite a few tasks that
the other brands of computers
boast so much about. The
R5232, in fact, offers some in-
teresting possibilities. Not on-
ly can the R5232 connect your
computer to a printer, but it
can also serve as the gate to the
outside world for your com-
puter. With the appropriate
equipment, you can ind
have your computer turn your
lights on and off, set your ther-
mostat, or even run your
model train set. Vacuuming
the living room floor isn't as far
off as it may first seeml
There is one additional
possibility with the RS232: that
of connecting a modem to the
computer. A modem allows
your $75 TI-08/4A to use a
regular phone line to “taltk” to
other, much-more-than-$75
computers. With.a modem,
you may find a whole new
dimension to your-computing
hobby. In an. npcoming arti-
cle(s), we will examine in
depth- the abilities that a
modem can add to your com-
puter, and the ins nnd'nuts of
“telecornmunications.” Just
when you thought- }rnu were

_ done expanding... - e



