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PrintMate 99

THE MOST ADVANCED PRINTER IN ITS CLASS

Today's microcomputer and small business
applications are more demanding and
complex than ever before, requiring a new
breed of printer that can call on capabilities
designed to enhance your expression on
paper. The PrintMate ™ 99 is designed with the
features to solve your print needs while
increasing your computer’s thruput. In fact, this
printer mates so well with your applications
that you'll agree that it should be called a
"PrintMate " .”

HIGH SYSTEM THRUPUT — PrintMate ' 99
speeds through each task at 100 characters per
second. All printing, interface and paper
handling functions are under direct control of
PrintMate ™ 99's microprocessor array. A quick
cancel feature provides thruput of up to 150
lines per minute on short lines and the unprinted
line slew rate is 600 lines per minute.

EXPANDABLE PRINT BUFFER — PrintMate ™ 99
has a standard IK buffer memory and is
optionally expandable to 2K. In either
configuration, PrintMate * 99 wilt print while
simultaneously accepting data from your
computer, minimizing your micro’'s waiting time.
STANDARD POPULAR INTERFACES —
PrintMate ~ 99 is plug compatible with most
popular microcomputers. Each PrintMate '™ 99is
equipped for both parallet (Centronics) and
serial (R5232C) interface. Other special
interfaces are optionally available.

CORRESPONDENCE QUALITY —PrintMate 99
offers near letter quality printing with its 11x9
“serif-style” dot matrix correspondence font.

The 7x9 dot matrix allows high speed. printing

at either 10, 12 or 17 characters per inch
enabling up to 136 columns to be printed on
standard letter width paper. Double wide
characters are software selectable and can be
intermixed on a line for message highlighting.
Crisp printing is assured with a long life
cartridge ribbon which can be changed in
seconds.

PAPER AND FORMS VERSATILITY —

Printmate * 99 offers exceptional versatility in
handling the paper, forms or special media that
best suit your applications. Both friction and
tractor feed are yours at the flick of a lever.
Paper may be from 1to 9.5 inches in width and
muitiple copy forms may be as thick as .012
inch without printhead adjustment. Paper

and forms can be fed from the front, bottom or
rear of PrintMate ™ 99 to suit the convenience
of your workstation.

SINGLE SHEET INSERTION — PrintMate ~99's

single sheet feeder option lets you insert single
sheets of paper from the front of PrintMate ' 99
more easily than you ioad a typewriter, With the
single sheet feeder and correspondence font,

PrintMate * 99 makes letter writing and printing
on cut forms such as invoices simpler than ever.

TRACTOR FEED — The adjustable tractors give
precise control when using fan-fold paper, pre-
printed forms and continuous labels.
PrintMate ~ 99’s straight paper path performs
trouble free printing on self-adhesive labels.

FRICTION FEED — PrintMate " 99's friction feed
allows the use of paper and other media that is

not punched for tractor feeding. Roll paper may
be easily used with the PrintMate ™ 99,

GRAPHICS — High resolution, dot addressable
graphics capability is included as a standard
feature for applications using plotting, printing
of screen graphics, special fonts and characters
such as logos. The standard graphics capabilities
of the PrintMate * 99 allow the printing of 6120
individually addressable dots per square inch
offering excellent resolution of graphics and
special characters. Horizontal dot spacing is
easily set to one of four dot densities.

SPECIALIZED GRAPHICS PACKAGES —
PrintMate ™ AP-PAK ™ applications packages
are designed to enable most popular micro-
computers to excel in using PrintMate " 990’s
special graphics and character capabilities. With
PrintMate ™ 99 and an AP-PAK ™ you can create
and edit your own special characters or utilize
any one of several fonts. Graphs and bar charts
are easily defined and printed using friendby
AP-PAK™ software.

SOFTWARE AND HARDWARE CONTROL —
Most PrintMate ' 99 functions may be
controlled either by printer switch settings or by
simple commands direct from your micro-
computer. This enables you to print a variety of
typestyles and sizes, graphs and special
characters continuously under full program
control. The PrintMate ™ 99 is the responsive
performer that perfectly mates with your micro-
system or personal computer,

The Printer People -

F T M

International

99/4 User's—Group

P.O. Box 67

Bethany, Oklahoma 73008

Phone 1-405-948-1023




COMMODORE ANNOUNCES
NEN COMPUTERS

While some personal compu-
ter manufacturers are seen phasing
out their computer line, Commo-
dore plans to continue with the
$200 Commodore 64 and under-
$100 VIC-20. Sales are apparently so
good for Commodore that the firm
introduced two new computers,
the 264 and 364 lines, at the January
Consumer Electronics Show.

Claiming an impressive $1
billion-plus in sales for calendar
vear 1983, Commodore announced
that its new computer lines will
begin shipping in April. While no
price has been quoted for either
product, retailers expect each of
them to boast a $399 price tag.
Neither computer is software-
compatible with the older units.

The 264 line will join the
already-available SX-64 portable as
a member of Commodore’s new
family of computers,

Additionally, Commodore
announced several new plans dur-
ing the CES: talking software and a
new speech module, agreements
with several third party software
firms such as Digital Research and
MicroPro, a venture into the soft-
ware/books market, and the debut
this spring of a computer with
touch screen capability.

SIERRA ON-LINE, WALT DISNEY
REACH SOFTWARE AGREEMENT
wWITH TI

Under a joint agreement
announced at the January Consu-
mer Electronics Show with Texas
Instruments and Walt Disney, Sierra
On-Line will become the first third-
party software publisher to manu-
facture and market software for the
99/4A Home Computer.

Sierra On-Line will supply five
educational software programs for
the 99/4A which feature such Dis-

ney characters as Peter Pan, Pinno-

chio, Winnie the Pooh and
Professor Von Drake. The programs
were developed by Disney for TI
under an earlier production and
marketing deal. Disney will distrib-
ute the programs to the school
market.

The programs will also be made
available tor IBM, Apple, Commo-
dore and Coleco’s Adam.
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DEVELOPING SOFTWARE SERIES

in the wake of Texas Instru-
ments’ decision to discontinue the
production of the Tl 99/4A Home
Computer and associated software,
Databar Corporation has
announced that it is developing an
extensive network of software pro-
grams to support 99/4A owners.

“There is an installed base of
over two million systems, and those
users need software,” said Databar
President Les Arnold. “Databar is
fully committed to meeting their
on-going need for programs by
providing software in eight catego-
ries specifically for the 99/4A user.”

The programs utilize OSCAR, a
bar-code scanning device priced at
around %65, and available from
Databar Corporation or through
the International 99/4 Users-
Group. Each program from Datab-
ar’s software series isapproximately
four pages long; data entry time,
however, is cut in half utilizing
OSCAR. The series covers the fol-
lowing subject areas: science and
math, home legal, health, games,
word skills, home business, educa-

tional and BASIC program writing
skills.

Databar software is published
in bar code format and retails for
$9.95 per package and by subscrip-
tion to  Databar, 10202 Cros-
stown Circle, Eden Prairie, MN
55344, (612) 944-5700.

GNS

Jack Tramiel, founder of Com-
modore International Ltd, shocked
the Home Computer industry Fri-
day, January 13 when he resigned
his post as president and chief exec-
utive officer of the home computer
company.

Stating that he believes
Commodore needs a “professional
executive” to take it beyond the $1
bitllion annual sales mark, Tramiel
stepped down from one of the few
home computer companies able to
boast a profit in sales for 1983.

Commodore is currently nego-
tiating with Marshall F. Smith, 55,
CEQ of the U.S. unit of the
Netherlands-based Thyssen-
Bornemisza, to become president
and CEO of the Home Computer
company, which in three months
ending December 31 made and
shipped more than two million pro-
ducts including software programs,
home computers and accessories.

Based in New York since 1974,
Thyssen-Bornemisza has interests
in shipbuilding, transport contain-
ers and metal and automotive parts.
While the firm has little experience
In computer-market expertise,
Smith has the manufacturing expe-
rience Commodore says it seeks.
Commodore said it has chosen a
successor whom it will announce at
the end of anuary.

MATTEL SELLS MARKETING RIGHTS OF AQ

Mattel, Inc. has sold the mar-
keting rights to its Aquarius home
computer to the system’s producer,
the Radofin Electronics {Far East)
Ltd. unit of London-based Fobel
International.

No terms have been disclosed
by either Mattel or Radofin, which
assembles the Aquarius machines
in Hong Kong. A spokesman said
Mattel plans to continue supplying
software for the Aquarius system,

Previously, Mattel had said it
would retain domestic and United
Kingdom marketing for Aquarius
while pursuing sale of rights in non-
English speaking international
markets. The transaction with
Radofin, however, involves all mar-
keting rights, the Mattel spokesman
said.

UARIUS

Last September, Mattel cited
severe competition in the electron-
ics business to blame for the firm’s
large losses at that time. It said it
would sharply decrease marketing
activity for the Aquarius and reduce
the size of the entire operation, but
continue to support the Intellivi-
sion software and hardware
businesses.

For the nine months ended
October 29, Mattel reported a
$222.8 miilion net loss and said its
net worth had shrunk to $26.7 mil-

lion from $291.4 million a vyear
earlier. A Radofin company spokes-

man confirmed that it will market
current inventory displaying a Mat-
tel nameplate, then distribute sub-
sequent systems bearing no
company name.




IMAGIC TO MARKET FIVE 99/4A
PROGRAMS

Texas Instruments and Imagic
have announced that Imagic will
assume marketing responsibilities
for five software packages deve-
loped for the T1 99/4A Home Com-
puter. Originally, T! had obtained
manufacturing and marketing
rights to Demon Attack, Microsur-
geon, Fathom, Wing War and
Moonsweeper,

“We are pleased that Imagic
has agreed to market these five
Imagic software games previously
announced by Tl for the 99/4A,"
said Dale Osborn, Manager in
charge of phaseout of TI’s Home
Computer operations. “This agree-
ment is yet another step by Ti to
provide Tl 99/4A Home Computer
owners with additional sources of
software for their computers.”

TI INTRODUCES NU MACHINE

Texas Instruments has intro-
duced Nu Machine™ , the first com-
mercial computer system
implementing the advanced, high-
speed 32-bit NuBus™ technology
developed at the Massachusetts
Institute of Technology.

Nu Machine may be config-
ured with a 68010-based processor
with cache memory and/or user-
designed processors, UNIX™* -based
operating system, high resolution
graphics display, high-performance
mass storage peripherals, and 2
MultiBus" subsystem.

Nu Machine’s capabilities
make it well-suited to applications
such as VLS| circuit design,
computer-aided engineering,
printed circuit board design,
mechanical design, simulation and
advanced software development.

It is offered in two configura-
tions; a small office unitdesigned to
operate in a quiet environment and
a rackmount mode! that supports
larger peripherals and is designed
for computer room operations. The
oftice model is configured with a
68010 CPU, 512 kilobyte memory, 84
megabyte disk, Vi-inch cartridge
tape, display, keyboard and mouse
and is priced at $36,240 at OFM
quantity 25. A similarly configured
rackmount system with a 474 meg-
abyte disk and Y-inch streamer
tape 1s priced at $53,470 at OEM
quantity 25

(Nu Machine and NuBus are
trademarks of Texas Instruments
Incorporated; MultiBus is a trade-
mark of Intel Corporation; UNIX is
a trademark of Bell Laboratories.)
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ADAM SEES PRODUCTION
PROBLEMS, COLECO SEES
FOURTH QUARTER LOSS

Production delays with Cole-
co’s Adam computer has resulted in
a definite net loss for the fourth
quarter, said Barbara Wruck, spo-
kesman for Coleco. Despite reports
of numerous product returns, the
manufacturers of the Adam insist its
returns have not exceeded 10%.

Coleco has admitted its origi-
nal production projection of as
many as 500,000 units in 1983 as
inaccurate; actual production totals
are closer to 95,000. The firm has
attributed the loss to insufficient
production, and states it has the
production capacity in 1984 to pro-
duce approximately 100,000 units
per month.

At the January Consumer Elec-
tronics Show, Coleco announced it
would market a 54" disk drive,
modem, additional 64K RAM and
170 new software titles. The firm
sees IBM compatibility by year’s
end.

PENNEYS CLEARS SHELVES OF
COMPUTER PRODUCTS

Product inavailability and price
deterioration during the holiday
rush saw |. C. Penney’s clearing its
shelves of computer hardware and
software inventory. As of February
1, Penney’s will no longer carry
computer products or video games.
Penney’s 1984 marketing emphasis
will be on its clothing lines.

The mass merchandiser carried
the Texas Instruments 99/4A and
Atari products in its stores. TI’s exit
from the Home Computer market,
a shortage of Atari products and the
absence of Coleco’s Adam compu-
ter from store shelves left Penney’s
with little product to sell during the
peak holiday season.

-

ELECTRONIC DISTRIBUTION
INCREASES, SPAWNS
NUMEROUS JOINT VENTURES

The relatively new concept of
electronic software distribution is
seeing a thorough testing, as many
software manufacturers are team-
ing up to distribute their products
to households electronically.

ActiVision and Atari have
announced a joint venture to
broadcast video games to house-
holds. Coleco and AT&T have also
teamed up to distribute computer
games, as have Rogers Cable and its

SINCLAIR RESEARCH
ANNOUNCES "QUANTUM LEAP”
COMPUTER

Sinclair Research Ltd. of Britain
has introduced a low-priced com-
puter aimed at sophisticated home
users, schools and businesses.

The QL computer, which
stands for “quantum leap,” is
priced in Britain at the equivalent of
$559. The QL is said to rival IBM’s
personal computer and Apple’s lle
at a much lower price. Its price
makes it comparable to Coleco’s
Adam,.

The computer contains 128K of
memory storing about 128,000 bits
of information, and is sold with two
tape-storage drives. A printer,
video screen and additional storage
devices cost extra. The product’s
main engine, a Motorola 68008
chip, can process 32 bits of informa-
tion at a time rather than eight bits,
as with more inexpensive compu-
ters. The QL’s 128K stores about
twice as much information as home
computers,

Four software programs are
included in the purchase, and ena-
ble word processing, graphic pro- [&%3%.;
duction, data processing and Jo'e*
business planning. The QL is not %
compatible with either the I1BM PC E#
or Apple lle,

Beginning late February, the
QL will be sold through mail order
in Britain. Retaiiing for $499 in the
LS., it is more of a competitor for
the home computers of IBM, Com-
modore and Coleco. The computer
ofters more software and add-on
parts than IBM’s PCjr which, at $669,
hasn’t any extras. Although the
Adam offers built-in writing soft-
ware, printer and tape storage
device, the QL’s price undercuts
Adam by almost $200.

partner, the Games Network. All
seem to be ignoring Mattel’s ill-
fated Play Cable; Mattel is expected
to terminate its three-year effort at
electronic software distribution
sO0n,

Atari and ActiVision will begin
by broadcasting video games using
the Atari 2600 and compatible
machines. While compatibility
expansion is planned, the duo will
have approximately 14 million 2600s
as its base. No facts are available as
yet to management procedures and
test market plans.




SPECIAL REPORT

CONSUMER ELECTRONICS SHOW

By Charles La Fara
President, 1UG
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For those who have any doubt that
Texas Instruments has truly exited from
the Home Computer market, those
doubts could have been dispelled with a
visit to the Consumer Electronics Show
held January 6-10 at the Las Vegas Con-
vention Center. The Consumer Electron-
ics Show is the premiere format for
manufacturers of consumer electronic
products to show their wares to retail
store buyers from around the world. Over
75,000 retail buyers attend the CES annu-
ally and plan seasonal purchases from
products they see at this show.

6

For the last several years the Texas
Instruments booth, located in the main
convention center, has been the center of
attention for thousands of retail buyers
who wish to cash in on T!I's popular Home
Computer and software products. This
year, however, Tl’s million dollar booth
resembled The Day After, which was por-
trayed in arecent ABC television tilm. The
only products on display at the Tl booth
this winter were its calculators and Learn-
ing Aids products. Gone are the days of
floor-to-ceiling software racks, impres-
sive four-channel quadrﬂphnnic sound
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being reproduced with TI’'s Home Com-
puter, buyers with “joystick wrist” from
playing too much Parsec, Munch Man or
Tl Invaders and also the shoulder-to-

shoulder crowd of onlookers which
gazed in amazement at innovative new
products for the next buying season.
Gone also were the backrooms and hotel
suites of wondrous new prototype pro-
ducts such as the 99/8 and |EEE Interface
cards.

Regional managers closely guarded
American Express cards which just a year
before had furnished entertainment to




buyers at such places as Caesar’s Palace,
the MGM Grand and other famous “‘Las
Vegas Strip” nightspots. Other missing
items included the familiar whine of TI’s
Lear jets swooping into Las Vegas’ Inter-
national Airport carrying corporate exec-

utives and high-dollar buyers. Instead, Tl

employees scrambled for last-minute

hotel reservations and stand-by seats on
commercial flights in and out of the City
of Glitter. Even the mention of the 99/4A
Home Computer inside the Tl booth

drew menacing glares. The ever-popular

Tl Hospitality party, which always
included tons of fresh shrimp cocktail and

caviar as well as entertainment from your

favorite Coke and pudding salesman, no
longer existed. This year, not even potato
chip bags and Dr Pepper was offered.

What does all this mean?? Is Tl ready
to give up the Consumer Products busi-
ness completely? Not hardly. Tl still has a
very strong commitment to their calcula-
tor and Learning Aids business which cur-
rently occupies a very favorable market
share at the retail level. Several new pro-
ducts were introduced by TI, including
some additions to their professional cal-
culator line. These products, however,
lack the charisma of the Home Computer.

The only Tl people from the old
Home Computer days attending the show
were attorneys and corporate staff
involved with the wind-down. During our
four-day visit we had an opportunity to
meet with these people and would like to
share our findings with you.

WITHDRAWAL COMMITTMENT

Texas Instruments’ exit from the
home computer market was reinforced
by corporate attorneys and staff members
attending the Consumer Electronics
Show with the following statement: “We
would like to exit this portion of the busi-
ness as rapidly as we can and still maintain
a high degree of credibility among our
over two million 99/4A owners.” Thereis,
however, one problem in this statement.
TI’s decision to exit the Home Computer
business was made without foresight and
planning to do so. Thus, alarge amount of
confusion and frustration exists not only
at the consumer level but also with some
dealers and distributors. It is my personal
belief that corporate leaders within the
Texas Instruments organization truly
desire to exit the Home Computer busi-
ness with dignity and provide all known
owners of their Home Computer product
with a continued area of service and sup-
port for as long as they feel it is necessary.

WARRANTY SERVICE

Those consumers who purchased
their Home Computer during the third
and fourth quarter of 1983 will be
afforded the full one year warranty on the
computer console and a 90-day warranty
on all other hardware and software pro-
ducts produced by Texas Instruments.

There is, however, a Catch-22 involved in
the warranty process. Normaily, a consu-
mer would be able to simply return a
defective piece of merchandise within
the first 30 days to the original place of
purchase for replacement. Due, how-
ever, to limited supplies of equipment
and software, this is virtually impossible in
many cases. We suggest that any warranty
product be returned directly to regional
Tl service centers or to the service center
in Lubbock, TX for any repair or
maintenance.

T-CARES HELPLINE

Texas Instruments will continue to
provide for an indefinite time a toll-free
help line, 1-800-TI-CARES, on a six day-
per-week basis. This line is provided for
99/4A owners wishing assistance and
location of regional service centers,
technical assistance and availability of
Texas Instruments-produced hardware
and software products. In addition to
providing information concerning
operation and repair, the Tl Helpline will
also take orders for Texas Instruments
products at suggested retail prices while
their inventories last. Because of heavy
activities on the TI-CARES Helpline,
owners can expect long delays in either
reaching an operator or receiving
assistance. Currently, only 20% of all calls
to this number are being responded to.
This service is provided only to owners
who cannot locate Texas Instruments
products through local retail outlets.

CONTINUED COMMUNICATION

Texas Instruments will be taking steps
to provide information to all known
owners of the 99/4A Home Computer. All
owners who have received copies of Tl's
Home Computer Newsletter or direct
mail pieces from Texas Instruments will
continue to receive information concern-
ing their computer directly from TI. Addi-
tionally, all new owners who send in the
Owner Information cards will be added
to this mail list. Any owners of a 99/4 or
99/4A Home Computer who is currently
not receiving information from Texas
Instruments can do so by sending a post
card with their name, address, and com-
puter serial number to Texas Instruments,
P.O. Box 53, Lubbock, TX 79408. Current
plans call for the publication of at least
two more T! Home Computer Newslet-
ters to be produced in January and April
1984. In addition, arrangements have
been made for quarterly mailings for
interested third party hardware and soft-
ware manufacturers which should con-
tinue to keep 99/4A owners informed of
new developments from third party hard-
ware and software manufacturers.

THIRD PARTY SOFTWARE AND
PERIPHERALS -
On January 9, 1984 Texas Instruments

announced the signing of software agree-
ments with Walt Disney, Sierra On-Line,

and Imagic for the responsibility of manu-
facturing and marketing 99/4A software
products by these third party producers.

“This agreement is part of our plan to
provide alternative sources of quality
software for owners of Tl 99/4A Home
Computers,” said Dale Osborn, manager
in charge of the phase-out of TI’s Home
Computer operations. “This is part of TI’s
commitment to its consumers to take
steps to provide continued support for
99/4A owners,” Osborn went on to say.

In addition to Sierra On-Line and
Imagic, T! continues to discuss with third
parties the manufacturing and marketing
of additional software packages which
have previously been produced only by
Texas Instruments, Incorporated.

Tl also announced that it will issue
licenses for its Auto-Incrementing
GROM chip to interested third party
manufacturers. This is a total reversal of its
unwillingness to work with third party
manufacturers as short as six months ago.
(See Enthusiast '99, Vol. 1, No. 2, July 1983,
p.4) Current Tl plans also call for
additional manufacturing of certain TI
hardware and software products until all
piece part inventories are depleted or
sold to interested third party
manufacturers. Qur opinion is thatunless:
Texas Instruments acts rapidly in the area
of solving software shortage problems,
many new owners will become frustrated
to the point of not using their machines.
We also feel that Tl should have a strong
moral committment to keeping its 99/4A
owners well advised in the area of
hardware and software availability.

Hundreds of questions as to how
long hardware and software products will
remain available and from what sources it
will come still remain a mystery to us
all, and it may be several months until all
of the pieces to this intricate puzzle are
pieced together. We here at the Interna-
tional 99/4 Users-Group will continue to
provide all our members with as much

~ information as possible on the supply of

hardware and software products and
offer as much assistance as we can to our
members during this crisis period. We
cannot stress the importance of
PATIENCE during these trying times. Pro-
viding a reliable service to our members
has been made extremely difficult; how-
ever, we are doing the best we can. It is
extremely difficult for the IUG to respond
immediately when we do not control
manufacturing and total distribution of
hardware and software products which
have in the past been made readily availa-
ble to us.

These are extremely trying times for
all owners of the 99/4A Home Computer
and it is our consensus and opinion that
unless Texas Instruments develops struc-
tured plans for their withdrawal from the
Home Computer market and acts on
them immediately, confusion and frustra-
tion will abound for many months to
come,

7
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Things look pretty
bad for TT 99/4A owners.
So what happens now that
your Console can’t go
home again? Read on.
You'll see what we have
up our sleeves.

GIVE YOUR CONSOLE
ETERNAL LIFE

We have taken our successful Widygit
and made it better. Introducing our New
Cartridge Expander. 1t inserts directly
into the game slot on your TI 99/4A. You
can plug in up to three com-
mand modules at
one time. With
three sockets and a
selector switch, you
can choose between
your favorite modules
without plugging and un-
plugging. A built-in reset
button allows you to reset
the computer without turn-
ing the power off and on. And
by bringing the cartridge to a
verticle position on the Expan-
der, we've increased ambient
cooling.

Not only have we eliminated over-
heating and program failure, we have
given your Console longer life. By remov-
ing the possibility of wearing out the Con-
sole’s cartridge slot, we've just about made
your Tl immortal. After all, when some-
thing wears out or breaks it won’t be easy
to find service or parts anymore.

The Cartridge Expander is easy to use
and easy on your pocket book—priced at a
low $39.95. When ordering, ask for cata-
log number WD-01.

ELECTRIFY YOUR FILES

Now you can turn those paper files
into electronic files. And get any informa-
tion you want, in any order vou want,
faster.

We proudly present our Data Base
Management Sertes, featuring many pro-
grams to increase your personal produc-
tivity. Now you can spend [ess time
searching and more time doing.

Super Sort, our assembly language
cartridge program provides
many DBM functions.

It ts menu driven to arrange your files in
ascending or descending order with up
to six nested keys. And is a high speed
disk sort utility program written to han-
dle large files. It is limited only by the disk
space available, so you can shrink your
paper files down to a manageable size.
Super Sort comes with full docu-
mentation and is available in car-
tridge format only. The program re-
guires 32K memory expansion
and at least one disk drive.
Find more for less, only
$39.95. When ordering, ask
for catalog number AS-03.

TOP OF THE

CHARTS
Within Astrol-
ogy-Horoscope
Maker we have written

ating horoscope charts

a powerful program for cre- .

Where doyou go
when theres
-~ nowhereto

gﬁstrnlngy}-lﬂmsmpe

Maker 1s so easy to use, too.

Just answer the questions
in the menu and you’ll
| have it. But, don't
. think this uncompli-

cated program 1s a mere game. It is writ-
ten for the professional astrologer and stu-
dent of astrology. And your charts may be
saved on a diskette for future printing.

You will need a drive as this is only
available on diskette. The program re-
quires Extended Basic, 32K memory ex-
pansion and an 80 col. printer such as
Epson 80 or Okidata 82A. Priced at only
$49.95 1t 1s real chart topper. When order-
Ing, ask for catalog number EB-03.

ESTABLISH ORDER

Our Homework Helper is a powerful
organtzational tool inside a cartridge. Just
plug it in for a completely menu driven
program that's easy to use and a big help
with homework. )

Your child can keep record of assign-
ments. Or use the provided book report
formats. Or generate problem worksheets.
A practical applications way to teach or

learn computer literacy.

easity. And look at the
kind of chart vou are able
to print.

This software pro-
gram determines the
precise location of each
planet automatically. You
won'’t need tables and
lengthy calculations. You
are able to print full
wheel charts selecting up
to nine house systems
and have the planets ap-
pear in their respective
houses. Included are ele-
ments, declinations, dig-
nitaries and more.

Homework Helper
1s available in cartridge
only, requires 32K
memory expansion and
at ieast one disk drive.
And it is priced at only
$39.95. When order-
ing, ask for AS-04.

VISA and MasterCard
welcome. To order by
phone, call (408) 866-
8579. If ordering by
mall, send Cashier’s
check or Money Order.
(Personal checks take
10 days to clear.)
C.0.D.'s add $5.00.

:
>
-

/
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Navarone Industries, 510 Lawrence Expressway, #800, Sunnyvale, CA 94086

G 14983 Navarone Industries

Please state items
you are ordering, quantity and the price
of each item. Allow 4 to 6 weeks delivery.
Add 5% of total order for shipping and
handling. CA residents add 6.5% sales tax.

For more information on other
Navarone products request our catalog.
Dealer inquiries
welcome.
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MEMBER SPOTLIGHT

STEVE SALLEE
4801 Selwyn Dr.
Winston-Salem, NC 27104

From the time | was a small child, |
have been fascinated by pushbuttons,
switches, knobs and the electronic cir-
cuits controlled by them. Maybe this
attraction is due to the sense of power
one gets when the touch of a finger can
cause a dramatic response such as flood-
Ing a room with light, activating a motor,
or filling a computer screen with charac-
ters and graphics. Most people take these
things for granted, but the ability to
manipulate the world using pushbuttons
took on special meaning to me in the
summer of 1962. Left paralyzed from the
shoulders down after | came out second
best in a battle with the bottom of a swim-
ming pool in Colorado, my spinal cord
injury left me with limited arm move-
ment, and unfortunately | lost the ability
to move individual fingers.

7)) TEMPLE OF N\

SYNBADD

Fantasy arcade adventure incorporates fast
arcade graphics — so you believe you are there!

LEGEND OF THE TEMPLES OF SYNBADD

A wizard of olden days, stole a king's ransom and
hid it withinthe Temple of Synbadd. The wizard
then canjured up demons from the dark realm
to protect his stolen bounty!

Come — if you dare — Brave his evil spell and
search for the hidden Treasure of Synbadd.

Extended Basic Cassette Only 19.95

»end check or money order to:

Charles Henderson
5420 Beverly Hill  Suite 45
Houston, Texas 77057

Write for details on other exciting

\ adventures. Dealer Inquiries Invited. r

10

Fortunately, through help from reha-
bilitation therapists, my family, and my
fiance (soon to be wife) Athene, | was able
to return to my college studies in biologi-
cal science at Oklahoma University south
of Oklahoma City at Norman.

College life in a wheelchair can be an
exciting challenge. There were frustra-
tions, such as not being able to find a
ramp into a building after driving there
with hand controls and laboriously
unloading your chair and dragging your-
self into it. Of course, humorous events
keep spirits high — such as the time a
friend’s electric wheelchair control got
stuck, causing him to race around in tight
circles for several minutes before being
rescued by a passerby.

After receiving a BS and Masters
degree, | was fortunate to obtain a college
biology teaching position first in Kansas
and later in North Carolina. After teach-
ing and conducting research for the last
fifteen years, | have grown even more
dependent upon pushbuttons for a fuller
and happier life. | push a button to open
my garage door and to control applian-
ces. | also operate my TV, video recorder,
and house lights from my bed by remote
control. However, my favorite buttons
are on my ham radio and computer
equipment.

Our family’s life was changed rather
dramatically almost four years ago when |
took my wife and son Mark into a new
computer store to examine the selection
of electronic marvels called home com-
puters, which contained all those irresisti-
bile buttons.  had already decided that we
just could not live without one and had
entered the store hoping to get the new
Apple computer | had been reading
about; however, tucked between the
Apple and CBM displays was a sleek little
machine with the strange label T1-99/4,
All the computer demonstrations were
good, but | kept being drawn back to the
little Texas Instruments unit. The graphics
were outstanding and the sixteen bit
microprocessor was bound to be the
wave of the future. When my six-year old
plugged in the Beginning Grammar
module and started “playing games” with
nouns, verbs, and other parts of speech, |
was hooked for sure.

The editing features of the T1-99/4
were so easy to use that my son had fig-
ured them out in a couple of minutes,
while the computer salesman had trouble
just explaining them on the Apple. The
auto numbering, resequencing, trace,
and other error handling functions of the
Tl were also easy to use. The prepackaged
programs in modules seemed the ideal
way to avoid tape or disk problems that
small children were likely to encounter.

All in all, the TI-99/4 seemed to be the
best unit for our whole family; easy to
operate for Mark, yet powerful enough to
do the biostatistics that | needed. As a
bonus, the game graphics were enocugh
to challenge the most demanding player.

After paying about $1,200 for the
console, color monitor, and a few
modules, | was surprised to find that we
were getting the first one sold by that
store and one of the first in the state of
North Carolina. The hardest part was
waiting the three months betore the unit
would be delivered. The time was spent
reading all | could find on BASIC
programming,

Finally the unit arrived and was
adopted into the family. The only prob-
lem was that the cassette interface cable
was backordered and would not be avail-
able for some time. This came to be one of
a long series of items that were ordered
from Tl but tock ages to arrive. It was very
frustrating to type in a program and lose it
when the computer was turned off, espe-
cially considering that | type with a fat,
first-grade pencil with the eraser end hit-
ting the keys and the other hand touching
the shift key. It was a day of rejoicing
when the cable finally arrived.

The next item added to our “compu-
ter room’’ was an old printout unit from a
finance company that had entered the
surplus market. | was able to trade an old
piece of ham radio gear for it at a local
hamfest. it had to have a new set of key-
tops, an ASCII print ball, a board to con-
vert it to RS$232, a cable, and finally a new
coat of black paint before it was fully
adopted into our family. My son had
named the computer Alvin so he called
the printer Albert. Soon after this, Alvin
got a voice. The speech synthesizer had
arrived, and added much to our
programs.

It was very lonely being an early TI-
99/4 owner. Over a year passed before |
met someone else with the same compu-
ter, so | was overjoyed to get a letter from
Charles La Fara dated August 12, 1980 stat-

“ing that a “nation-wide 99/4 Home Com-

puter Users-Group” was being formed
for the exchange of programs and to pro-
vide technical and programming assist-
ance. | sent back the reply card that day
and have been a satisfied member ever
since. | had the pleasure of meeting Char-
lie in person in Oklahoma and he was
very helpful in suggesting ways to begin a
local Users Group for the Winston-Salem,
NC area. He even had his computer give
me a list of North Carolina99ers. { am now
president of the Forsyth 99’er Computer
User’s Group and editor of our newsletter

(continued on page 43)




SOFTWARE
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FOR THE 99/4(A)
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different.

With 116 movable panets, this game demands strategy, planning & decisive
contrel to keep the ever-advancing bail from rolling off the board. Every board is

1st PLACE WINNER OF THE T.IL.SHU.G. AUSTRALIA CONTEST

FROM [ g [

v ERy s I T T TN L T e ST Epn o~y
[ q&:{;f ﬂfs*:
MASTER DIBK FILE — A master index of your disks. el 7 v
MASTER DISK FILE uses alarge portion of the 90K bytes available on asingle sided disk as virtual memaory to fi !
create and store a perpetual file of disks. programs and applicable data. Data can be added, removed or 7

updated. The fite may then be accessed for viewing on the screen or for printing several types of lists on a

printer.

Inseri disk into drive, it is catalogued then can be filed.
Reads up to 95 programs and files per disk.

Maximum of 120 disks or 1100 programs may be liled.
Coes not require memory expansion.

Supports single or double sided disks (or mixed).
Supports single or multiple drives.

Programs are catalogued from disk in order and merged into the file; no sort is required after filing.

SEARCH for disks or programs by name.

Look-up time from a cold start: under one minute; from a running program: 15 to 25 seconds!
Ltst on screen or a printer in alphabetical order by program name of disk name.,
Up-date disks that have been changed by inserting into drive. Automatically replaces and up-dates old

information.

May be used without a printer {on screen); tile is partable and can be taken to a triend’s for printing.

Supports any printer: serial ar parallel.

Diskette (only) ... ..o
GUARANTEED TO BE THE BEST DISK CATALOG UTILITY FOR THE 99/4A,

.................................... $15.0¢

GAMES PAK /I

KONMNG - must fight his way past barrels, ladders & trap doors
to save Roxanne trom lgor's bomb. Six different screens.
JOysticK req. ... e e, . $15.00

BOUNCER — bounds from one trampoiine to another,
scoring points while avoiding the arrows which will burst
him. 6 screens. Joysticksreq. ................. ... $15.00

ROMED -— must traverse a desert, stream (alligators &
sharks) & cavern to obtain a fitting reward. Joysticks
L $15.00

GAMES PAK /I

ARTILLERY — The opposing force must be destroyed by
determining angle and force of each shot. An ever-changing
wind complicates matters. 1 or 2 players ............ $39.95

DE-CYPHER — An encrypted message is displayed and
~guesses change all cofresponding letters to the guess.
Comes with 50 messages which can be changed . ...$9.95

PUZZLE 15 — Slide alphabetic squares into order. Multiple
squares may be moved. Compiuter keeps track of moves &
has replay feature .. .......... ... .. iiiiirnr.n.. $9.95

FLIP CHECKERS — Sandwich opponent's piece to fip it to
your color. 1 or 2 players. Reai-time clock. Fast computer
decisons. Joysticks req. . ..., $9.95

GAMES PAK /I

FROGGY — Jump FROGGY across 10 lanes of traffic, then
across 6 logs. Keyboard or joysticks . ............... $9.95

EXTENDED BASEBALL - Joystick control of the pitcher &
batter, and individual batting averages. Multi-base & multi-
runner ptays. Joysticksreq. ........................ $5.95

GORFIA PESTULITIS - Joystick control of a laser sight or
inertia influenced space mines to shoot down the invading
Gorfians. Joysticksreq. .. ........... .. ... . ... ... ... $9.95

EXTENDED HANGMAN - Quick graphics, music. color,
speech (optional} and sound are added to keep the players
entertained. Includes 580 words of 4 to 9 tetters in length
in easy, medium and difficult groups . .............. $5.95

TIC-TAC-TOE — Guick set-up and quick decision making at
four levels of difficulty. The levels avoid the frustration
of the novice never having a chance to win ......... $9.95

Deater and programmer inguines welcome.

TYPWRITER
A 16K WORD PROQCESSOR on Cassette or Disk

Any Input/Output storage of text — disk, cassette, cassette
input/disk output, or vice versa.

Selectable right justify.

Complelte text Editing — by cursor controt: including insert &
delete linas, partiai print, printer hait or abort without text
loss, page FWD & BKWD, and more.

Complete Software Controf of Printer (depending upon its
capabilities) — for enhanced print, underlining, formatting,
28 to 254 characters per print line, etc.

No Special Equipment — monitor, console, Extended Basic
module, C or D, printer.

Comes with a 20 page instruction booklet.

Cassatte $32.00 Diskette $35.00

SCREEN/DUMP — Print the screen to a dot-addressable, 8-
bit printer. Does not require extra memory! Disk version is
simple to use. Cassette version requires miid programming

K bedge ... . . .
nowledge $12.00 postcard.
Y M Sam W B B o A B BN by W W S S W B W e --—----—------ﬂ---ﬁ
I
. ORDER FORM  EXTENDED BASIC MODULE REQUIRED FOR ALL PROGRAMS :
g OCATALOG ... FREE § _FREE
BAMES PAK/L oo $26.95  ({CorD]  § ]
| (Froggy, Extended Basebail, Gerfia Pestulitis, Extended Hangman, Tic-Tac-Toe) i
| GAMES PAK/1I jArtillery, De-Cypher, Puzzle 15, Flip Checkers! .. ...\ oo $7695 ({C or 1Y )
l GAMES PAK/IN (Kong, Bauncer, Romeo) ... ... ... .. . i $26.95 (C or D) 3
TYPWRITER (WOr Drocessar) . ... . ....... ... ... oooeeee $3200  (Cpnce) I
RSOSSN $35.00 (D price) $ |
O ONAME-IT (data base/mail ist) .. ... .. .. o $32.00 IC price) $ I
R $35.00 (D pnce) 5 I
= SCREEM/DUMP (printer required) ... ..o i e $12.00 (Cor Y 3
| wASTERDISKFILE..... . $1500  {Donly)  $ i
| INDIVIDUAL GAMES: |
{ DIABLD . ... . $13.95 (C or D) 3
I O F;nggy O Ext_ended Baseball O Gorhia Pestulitis O Extended Hangman O Bouncer DO Kong :
| 0 Tic-Tac-Toe O Artillery O De-Cypher 1rD Puzzle 15 0O Romeo O Flip Checkers I
. . otal Individual Games: {CorD) $
| if:l‘ldcht:; Jf::;n:' o 5”:“_““”“" SATISFACTION GUARANTEED Shipping & Handiing {1st Class Mail) nciuged |
" y order fo. IF YOU ARE NOT COMPLETELY SATISFIELD, Sales Tax: included
Extended Software Company TOU MAY RETURN THE PROGRAMS fand  aAdd §2.00 4 C.OD. (S Mall Only): %
| 11987 Cedarcreek Drive lnstwﬂt{;unij WITHIN 15 {;ASYSPEUH A FULL Check urlmnner.nlrdnler El.f CDD Tutai'- $ T i
Inci ' ' REF YR PURCH . gl '
| Cincinnati, Ohio 45240 0f You E PRICE PLEASE SPECIFY CASSETTE OR DISK :

(313} 825-6645

------—---——--—-—-—--l__'-_—-_—__—-H—--_“—-J

Cut Here (may be copied or substituted)

NAME-IT

DATA BASE for. Mail Lists, Labels, Filas

Records: 250 records per diskette consisting of up to nine 28-
character items per record.

Frompts. user designated prompts.

Complete File Sort: 250 records in 100 Seconds.

Search; Pre-set; print labets & lists.

Includes a FORM LETTER program that uses NAME-{T daita
in TYPWRITER generated form letters

Cassette version differs from disk version.

Cassette $32.00 Diskette $35.00

NOTE: Should you decide to up-grade 1o the TI-WRITER
module, TYPWRITER and NAME-IT data can be converted
tor use by that module. NAME-IT alone, will generate 250

T-WRITER form letter records.
TI-WRITER is copyrighted software of Texas Instr.

A detailed catalog is available free. Circle
“FREE" on the order form or send a letter or




A WOMAN'S VIE
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By Regena
P.O. Box 1502
Cedar City, Utah 84720

Greetings for the New Year! And
welcome to all our new members who
may have just received a TI-99/4A for
Christmas.

In answer to all the phone calls and
letters | have been getting since Texas
Instrument’s announcement concerning
home computers, | do intend to keep
writing for the TI1-99/4 and TI-99/4A, and
I'll keep publishing in magazines and
books as long as my publishers feel there
is a significant reader base for the Tl. Of
course, [ also publish articles and pro-
grams for other home computersso the Tl
isn’t my only source of income.

| still believe the TI is a great home
computer. Contrary to many recent buy-
er’s guides, you do not have tohave the
“expensive peripherals” nor an “expen-
sive video monitor” to enjoy the features

Uses single tiles — no need to keep formatted files
Uses Tl Mailing List for mass maitings |

Al Epson features directly from keyboard.

Mutti-file chaining, multi-copy capable.
Auto-tormating, built-in lefterheads and auto-leller
format.

All editing features and auto wraparound of lexl.
Agsembly language speed.

Al updates FREE for 3 years Irom purchase date.
Fully menu-dnven with all on-screen "HELPS'™.

System Price 6500
For detalls:
116 Carl St.

San Francisco, CA 84117
(415)753-5681
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of the TI. In fact, most of my programs are
written in Tl console BASIC {the built-in
BASIC) and can be used with only the
computer hooked up to a regular color
television set and a cassette recorder to
store the program. All of my programsare
written without memory expansion —
16K is not that limiting for many programs
because our “nonstandard BASIC™ s
really quite powerful. Akggh! — enough
soapboxing! | really wanted a new com-
puter for my birthday in November, but |
ended up buying several more Tl's!

| do foresee one major problem. In
many of my computer presentations [use
a T1-99/4A to show the audience what a
computer is and what a variety of things a
computer can do. | use programs on the
TI to illustrate what good educational
software is and how color and graphics
can enhance an educational program. Of
course one of the main features is how
easily a child can load a program by
simply choosing a plug-in module, The
problem is how can | answer when some-
one asks, “Where can | buy one of these
computers?” Well, umm . . . the Tl isno
longer available . . . .

| do think that those of us who have
Tl computers will continue to enjoy them
for many years. [ think you’ll find that this
Internattonal 99/4 Users=Group will be a
main source of continued information
and service. Local users groups will also
be important sources of support. [ have
found that other Tl owners are very
friendly and helpful and willing to share
information.

My program for this issue is “Quilt
Squares”. | have always admired patch-
work quilts, but my quilting projects have
ended up as small baby quilts or even doll
quilts because | soon tired of the tedious
task of cutting and piecing little squares
and triangles. This program allowsyou to
design a basic quilting square, then the
computer will expand the pattern so you
can see how it would look over a larger
area.

When you RUN the program, the first
question you are asked is “How many
colors?” You may choose 2, 3 or 4 colors
for your quilt. Ten color squares are then
shown, and you may choose your quilt
colors by pressing the number above the
color you want, The screen clears and the
possible quilt squares are shown at the
right of the screen. You may have eithera
square of one color or a square made up
of two triangles of color. At the left of the
screen is a grid of four squares by four
squares. One by one a position will blink.
Use the arrow keys to move up, down,
left, or right and position the arrow next
to the type of quilt square you want, then
press the ENTER key. That pattern will
then appear on the basic quilt square
grid. Next yvou will be given a chance to
change that pattern — press 1 if that
square is okay and 2 if you want to
change. Continue this process for the six-
teen squares. The computer will then rep-
roduce your pattern so you can see how
six of your basic squares would look
placed together. When you are finished
admiring your quick quilting work, you
may press 1 1o try a new pattern or 2 to
end the program.

Since DATA statements are the main
source of typing errors in programs, |
decided to try this program without any
DATA statements. However, as you are
keying in this program you will need to be
careful where there are several similar
statements together or where there are
groups of similar statements and you
could accidentally skip a few statements,

f

Since DATA statements are the
main source of typing errors in
programs, | decided to try this
program without any DATA
statements.

Lines 150-300 define the graphics
characters. Characters 91-94 draw the
basic grid, and Characters 96-99 are used
to blink one square red. Lines 230-300
define the various quilt squares in differ-
ent color sets —solid squares and the four
possible patterns of triangles for two
colors. Lines 310-350 define the colors so
you can choose the colors tor your quilt
design. The color squares are printed in
Lines 4710-5170.

Lines 520-650 establish the quilt
colors, and the color numbers are in the
C( yarray. Lines 2060-2210 contain a sub-
routine detecting which number is
pressed for the color desired, then A is
the color number.




Lines 660-700 clear the screen and
print the basic quilt grid plus the options
to change a square. Lines 710-770 define
the colors for the quilt depending on
what you have chosen. Lines 780-1130
draw the little quilt patterns at the right of
the screen which represent the possible
squares you may choose. N is the number
of colors you have chosen for the quilt.
RX and RY are row and column coordi-
nates used later as limits for the blinking
arrow while you are choosing squares,

Lines 1140-1820 are the main loop for
designing the basic quilt square. PX and
PY are the row and column coordinates in
the larger basic block, and the FOR-NEXT
loops move from square to square as cho-
ices are made. Lines 1160-1190 draw the
red square to indicate which position you
are drawing. TX and TY are the coordi-
nates for the arrow which moves as you
press the arrow keys to indicate which
quilt pattern you want. Lines 1220-1470
move the little arrow within the limits of
RX and RY.

L

I do think that those of us who
have Tl computers will continue to
enjoy them for many years.

L T TR——

Call GCHAR is a function that returns
the character number of what is currently
on the screen at the position specified.
Line 1480 CALL GCHAR(TX,TY+1,G) says
to look at row TX and column TY+1 to get
the character number G of the quilt patt-
ern desired. Line 1490 uses a little arith-
metic to figure out which graphics
character is involved, then Lines 1500-
1740 draw that pattern on the larger basic
grid. Each square on the basic grid is actu-
ally made up of four graphics squares.

Lines 1/50-1800 erase the arrow at the
quilt patterns and ask if the pattern you
have just drawn is okay or if you wish to
change. If you want to change, the pro-
gram transters back to Line 1160 and the
process of choosing is repeated at the
same basic grid position. If the square is
okay, the program goes to the next square
in the basic grid.

After all sixteen squares have been
designed, Lines 1850-1940repeat the patt-
ern over more of the screen. The FOR-
NEXT loops move from square to square
of the basic grid. Line 1870 CALL
GCHAR({PX,PY,G) gets the character
number in each row and column position
of the basic grid, then Lines 1880-1920
repeat that character at five other posi-
tions on the screen to show the repeating
pattern on the quilt.

Lines 1950-2050 present the option to
try a new pattern or stop (end) this pro-
gram and the program branches
appropriately.

Until next issue — | hope you have
fun with this new type of computerized

quilting. (printout on page 48)

BULLETIN
ON THE TI 99/4A
HOME COMPUTER

TO: All present & future Tl 99/4A Home
Computer Owners!
FROM: Unisource Electronics, Inc.
SUBJECT: Software & Hardware availability for
the TI 99/4A Home Computer.

IMPORTANT!!

Please use our toll free hotline (1-800-858-4580) to
place any orders, or just to add your name and
address to the Unisource mailing list. For questions
concerning other matters, such as product availability

and information, please c¢ontact us at
1-806-745-8834!

...For questions regarding  the TI 99/4A Home]

Computer, please look to our periodic newsletter!

Unisource Electronics, Inc. specializes in Texas
Instruments 99/4A Home Computer software and
peripherals, and will continue to do so in the years to
come! All hardware accessories and software designs
are currently being manufactured and should
continue ndefinitely. Unisource presently carries a
full line of 3rd party software and has many additional
sources and manufacturers who have expressed a
strong interest in expanding the TI 99/4A Home
Computer's capabilities, by providing you with
exciting new options. We assure you our goal (past,
present and future) is to remain the leader in Tl 99/4A
Home Computer software and peripherals. Nothing
has changed!!

Because of your concern, Unisource has decided to
publish a monthly newsletter updating you on this
situation. If you are not currently on our mailing list,
please call us toll free (1-800-858-4580) and state
your name and address. Again, you may also place
orders by contacting us toll free, however, we must
ask you to call us at 1-806-745-8834 for information
concerning other maitters. We appreciate your
consideration. o |

UNISOURCE

ELECTRONICS, INC.

“The Leader in Tl 99/4A Home Computer
Software and Perepherals.”’ —————
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LIBRARY CORNER

THE FEAR OF FILING — PART li

By Guy S. Romano
Sentior Staff Editor

116 Carl St.

San Francisco, CA 94117
(415) 7531194

To continue on with our discussion
of datafiles for use with our computer, we
need to take a good look at two key words
of great significance. The words are
SEQUENTIAL and RANDOM. Again, they
can be dangerous because we are dealing
with regular English words that may have
a very specific and different meaning
when applied to the world of computer
jargon.

Let’s look first at the word SEQUEN-
TIAL and what it will mean for us in the
computer sense. Does anyone remember
when one of the hot features on the
“new’’ Thunderbird back in the 60’s was
“sequential directional signals”’? They
reminded me of one of those large blink-
ing arrow signs ending with “Joe’s Cafe”
that one saw on old highways. Well they
lit up one after the other to make a mov-
ing arrow to show the direction. That's
the key — “one after the other” AND
each one right after the preceding one. If
you have ever seen that commercial on
television then you know how Sandy
Duncan eats her Wheat Thins —
sequentially!

When we read a book, we read it
sequentially, starting at page one and
then continuing on through the book,
one page after the other. This sequential
business represents a kind of orderliness
to our lives and gives security in that we
can anticipate what should come next.
Most of what we do in our daily lives is
structured sequentially. We go to school
sequentially from Kindergarten through
college. We do not jump around going
first to grade 12 and then grade one.

Sequential type files are the most
commonly used type in data file storage.
This is evidenced by the fact that
“SEQUENTIAL” is a default setting in
opening a file so that you do not even
have to include it when setting up your
file attributes. Remember that UPDATE,
SEQUENTIAL, VARIABLE, attributes are
all default settings since they are the most
commonly used. Sequential files are usu-
ally best for data files that can be consi-
dered as “batch” records. This includes
text files for a word-processing program
or files in which all of the records will be
read into the computer all at once and
then have the data stored in arrays in the
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program for faster access. The fact that
sequential files can be VARIABLE in
length means that they will take up less
storage space on disk or tape and there-
fore can be saved or loaded faster. Also,
we do not have to be very careful about
the length of records since the computer
takes care of that management aspect. |f
we want to create sequential files with
records of FIXED length we must first ana-
lyze each field of the proposed records to
determine the total length of the record.
This is done by adding one to the maxi-
mum length of each field and then adding
it all together.

In practical terms, if we were to fol-
low this format with the previous primi-
tive examples of our “database’ program,
we will have to figure out the longest
name in our list, the longest address, etc.
Let’s say that the longest name we have is
27 characters long, the longest address is
28 and the birthday will always be 8 char-
acters long (11/05/83). We then add those
together to get 63 AND we must add one
more because the computer will store the
length of that record in that extra charac-
ter. Consequently, we will open our file
with FIXED 64 as its attribute. If we could
actually look at a FIXED record in our file
it would look like this:

JOHN SMITH@123 OAK STRE

ET@06/15/55000000300000
G20 00000300000080

The computer fills in those zeros (30)
to make each recordthe same length. If in
entering data we entered a record that
was longer than what we first established
for the record length, the computer
would either chop off any excess, or
worse, write the leftover on the begin-
ning of the next record. Qur files would
become an unreadable mess. Remember
that comment about order and disci-
pline. The computer will always expect
that data be in the same order and in the
same place within a record. If you orderit
to do one thing and then give itanother it
will balk and give you garbage quite

dutifully.
Now take that word “RANDOM”. It
reminds us of “casual’”’, “helter-skelter”,

“willy-nilly” and other words like that.
Well, the difference in meaning between
real world English and Computerese with
this word exhibits enough differing
aspects for it to qualify as a one-word
oxymoron. “Random” in Tl Basic, is des-
cribed perhaps more correctly as RELA-
TIVE. A better word because the ability to

seem to search for data in a random
fashion is always related to something
else. There isa much morerigid discipline
to RELATIVE files than to sequential ones
because each record must be the same
length and with the data for thatrecord in
the very same order all the time, other-
wise the computer will not be able to find
anything.

You have probably heard diskettes
referred to as ‘““mass storage random
access modules”. You may lock upon that
phrase with trepidation but it is really
nothing new at all. Only the fancy termi-
nology is “new”. The concept is as old as
mankind. For example, | used a word
back there that may not be familiar to
you. If you wantto know that it meansyou
go to a mass storage random access
module, usually with the title “Webs-
ter’s”, and go about your search. HOW
you go about that search is exactly the
same way the computer looks for RELA-
TIVE records. Stop and walk through the
process mentally. Notice that you do not
start at the first page of the dictionary and
go through one page at a time (sequen-
tially) until you arrive at the word. You
take a shortcut and use a “‘pointer array”
to jump directly to the section you want.
In this case the pointer array is composed
of those thumb tabs in a dittionary show-
ing where various alphabetic sections are
located. Then what happens? We do not
go to “O" and read through all the listing.
Rather we use a second pointer array, the
listing in the upper left hand corner of
each page that shows us the range of
words on each page. Thus you see that
what we are actually doing is going froma
coarse (pick up the dictionary) to ever
finer tuning to locate what we want {find-
ing the actual word). This is exactly what
the computer does in arecord search. To
draw an even better analogy, let’s look at
an even more complete mass storage ran-
dom access module — the Bible. Histori-
cally, a monk in the sixth century was
deeply concerned about the complexity
of finding things in the Bible. So he
created what is now called a “Concor-
dance”. (If that man were alive today he
would probably be the president of IBM )
Anyway, because of his work | can say to
you, “‘Matthew 7:7” and you can jump
directly to the biblical passage.

This same system is also used in Juda-
iIsm so if you want to find something in the
Tenach you go about it in the same way,
As an example, let us say we wantto find a
passage in the Bible or the Tenach that
discusses peace. We go the the Concor-




PROCESSOR FOR THE TEXAS INSTRUMENTS 99/4A

NOW YOUR TI-99/4A

REALLY MEANS BUSINESS!

Morning Star Software introduces
the CP/M Processor for the TI-99/4A
Now the advantages of the most
accepfed business programs are
yours. With the CP/M Processor,
your T-99/4A is ready fo enter the
business world,

The Morning Star Sofftware CP/M
Processor fits into your peripheral
expansion sysfem fike any expansion
card. Its as simple as that. Once the
CP/M Processor is activated, you have
all the advantages of fwo processors:
The CP/M Processor handles all the
program computations, while the
If Processor channels the informao-
tion fo the screen, disks and printers.
This gives you fhe flexibility you've
always wanfed,

CP/Mis the industfry sfandard
business format for computers today.
CP/M offers you the advantage of
working with programs that were
designed to meet the needs of the
professional business world, Powerful
commands, time saving functions and
proven methods are the resulf

The CP/M Processor by Morning Star
Is buift fo fake advantage of both the T/

computer and CP/M technology. The

CP/M Processor contains a 5MHz 8085

CPUwhich,. with the 16-bit TI-9900 CPU
fransiates fo fremendous processing
power. Your T1-99/4A combined with
the CP/M Processor becomes a true
business tool at a fraction of the
expense of o new computer sysfem.

» Needs no modifications to the
T1-99/4A sysfem.

« 64K RAM, 8K ROM.

- Makes additional use of the T1 32K
memaory expansion.

» Supplemental instaliation and usoge
manual included.

« Contains sufficient memory for
virtually all programs.

- Compatibie with TI-99/4A storage
diskeftes.

» Provides 60K transient program areaq.

» Fully burned-in and tfest cycled o
ensure reliability,

* Fully shielded and protective metai
enclosure.

« Ulfra-reliable gold connector
assembly,

« No chip sockets for better reliability
» 90-day warranty.

- CP/M-80 2.2 disk-based operating
sysfem included.

- Digital Research™ CP/M user’s
manual included,

» Access fo more than 10,000
commercially available sofftware
packages.

THE MORNING STAR
CP/M PROCESSOR

$595

IO ORDER: Check, Money Order, Master
Card, VISA and C.O.D. orders accepted.
Add $5.00 shipping and handling
Dealer inquiries welcomed

MORNING STAR SOFTWARE

! COMPATIBLE

: CP/M®SOFTWARE

E  As Morning Star reviews CP/M

B pockages, we will continue to update
our software selecfion. The prograoms
we offer are the products which
demonstrate outstanding values. They
have meft our criferia of being
extremely user friendly
comprehensive in content, plus make
the best use of the CP/M cards
capabilities. They also represent the
fasks most needed fo be covered by a
business computer

SUPERWRITER™ by Sorcim

This is the word processing program you've
been waiting for. Designed to be easily
understood in fen minutes with
straightforward languoge and screen
prompls. Written specifically for the
business person with word processing
requirements. It provides all key features of
Q professional fext edifor. It incorporates
form fetters, report generation, fist
mainfenance and even a spelling checker,
the award winning SpefiGuard™. Similar

features cost os much as $900.
$295

supearWriter™ only

PERSONAL PEARL™

Data-Base Manager

Now easily create data systemns for business,
accounting, marketing, office
management, education, and more. A
complete user’s manudi, tutoriaf disk and
screen menu guides even novices through
the most sophisticated data base manager
avaiable. Unfimited files, forms and reports
can be created. Info World reported
"‘Personal Peari offers you the sfrongest,
eqgsiest fo use data-base monager | have

seen af any price” $ 29 5

THE RANDOM HOUSE
PROOF READER

20,000 word Rondom House dictionary.
Displays spefling errors in context and can
make speliing suggestions. You edit the
word. Corrections are automaticatly
Checked ond substituted into the
document. File new words into the

dictionary with a keystroke, $ 50
CBASIC?® INTERPRETER

The language of choice for many CP/M
compatible software packages. This brings

you Q variety of established and time tested
appications and aflows you fo write your

own CP/M compaotible
programs $ 1 50
BUSINESS MASTER® PLUS

A comprehensive business package
designed fo meet the needs of leading
businesses. The package of 10 diskettes
includes General fedger, Payroll Fixed
Assefs Accounting, Accounts Receivablie,

Accounts Payable, Inventory, and Mailing
List programs. Requires CBASIC

interprefer. $ 2 89

4325 SW.109th Ave, Beaverton, Oregon 97005, Toll-Free 1-800-824-2412 in Oregon 503/646-4695, TEX NET NO. T13416

Peripheral Requirements: Peripheral Expansion System, disk. disk confrolier 30K RAM cardt,

CP/M ond CBASIC are registered trademarks of Dightol Research. Texas Instrumentsisar
Business Master is a registered trademark of Business Master, inc. Pers

egistered trademark of Texas insfruments, Inc. SuperWriter is o registered trademark of Sorcim.
o Paart is a reqisterad fraodemaork of Refertionol Sveterme intaefemtiom g e




dance and lock up “neace”. It t_hE_n lists  your bank.‘ Your fa‘mily name is Zyxux. 137 PRINT :22::

all the passages with that word in it. We  Are you going towaitwhilethe computer  14¢ INPUT "HOW MANY RECO
can now jump to those passages in the starts with “Abab” and looks through RDS WILL YOU ENTE
Bible directly in what seems to be a each record until it gets to your name? ,

“random” fashion. Inreality wewere able  Hardiy! That would be intolerable and R? ":B

to make these direct jumps only RELA-  would make a “random access”’ Rolodex 150 PRINT ::::

TIVE to the various pointer arrays. It a welcome sight. o 1680 OPEN #1:AS$,RELATI
would appear that we are using a rather As | said before, relative files are VE B,FIXED A
circuitous route to find something in a  necessarily more complex by nature. s

computer record search by first looking  More care must be taken in our keeping 162 INPUT "DO YOU WAN
something up in one record so that we  track of things if we do not have those T TO R/EAD OR W/R
can then find it in another. But in this  pointer arrays to help us. A discussion of ITE RECORDS? ":BS
instance the most direct and efficient the various levels (hierarchical structures) 163 IF (BS$S<>"R")*(BS<
route is NOT the shortest route. Dare |  of search files {pointer arrays) is far T

venture to interject, “The shortest {fas- beyond the scope of this article. So let us >"W") I.I:HE:N 162

test) distance between two points is not  continue with a look at the most primitive =~ 164 IF B§="R" THEN 240
the straight line!”? level of relative file. 178 FOR C=1 TO B
 Here you begin to see that in data ~ Look at the way | have changed the  18¢ INPUT "“Name? ":AS
files in which you must do alot of looking  lines of the program from the first part of 198 INPUT "St FoOd
up of individual records all the time, you  this article to reflect use of RELATIVE files. , " reet, 1
must use RELATIVE files and cassettestor-  First off, you notice that reference to tY/le? t BS

age hbecan}']leg worthless. You simply do  cassette have been eliminated. 20@ INPUT "Birthday o
not have the time to start reading a file at ? "

the beginning each time and read 19 CALL CLEAR 210 ;R(I:Er'lr‘me#?tREC S?A
through it sequentially until you find 84 AS="DSK1l." ! )
what you are looking for. In any program 0@ INPUT “"WHAT IS THFE N $,B$,C3

that requires random search capability AME OF THIS FI 220 NEXT C

you must have a search of records. They - 230 CLOSE #1

can only be accessed sequentially. LE? ":B$ 235 END

Remember | said “accessed”! You can 189 BS=SEGS(BS,1,10) L : .
create a RELATIVE file on cassette tape. 11@ AS=AS&BS 240 gRégg PRESS '999° T
But you cannot access those records T "e

randomly. Think of what would happen if 120 INPUT "WHAT IS THE L 25¢ INPUT "WHICH RECO
we could not have relative files. You want ENGTH OF EACH RECO RD NUMRBRER? ":C

to have your current balance checked at RD? ":A T

BALLOONS AND BIPLANES

If you can maneuver your planes past the bombs

/)

Pewterivare presents GREAT GAMES

FOR THE TEXAS INSTRUMENTS 99/4(A)

SNOW TREK

You load your snowmaobile into your van and head for the
country. But watch out! The road is icy! You must avoid stalled
cars and stay on the road. You unload your snowmaobile and zip
iInto your favorite tree-covered field where you see a cute littie
nurmber running across the snow. You cannot resist and chase it.
But be careful. Number crunching can be dangerous! Quick
thinking and good reflexes are necessary to score the highest on
this game for one player while avoiding trees, thin
\ iCe, and broken fences sticking up out of the

snow. For ages 12
1o adult, |
: {TI-Basic)
LY

/}——/»’f/

BALLOONS (CASSETTE) $9.95 SHOW TREK (CASSETTE) $9.95

5end for FREE Game Brochures

These programs are available from your local dealer or by mail from:

thrown down from the baloons and reach their
basket level, you can blow-up the balloon with your
machine gun. A lively, multiievel game with sparkling
graphics and exciting sound effects,

(TI-Extended Basic)

Home Computer Systems
P. O. Box 1217
Fort Perry, Ontario
{anada LOB LHO

(416) 983-3126
(Call for prices.)

Dealer inquiries invited.

Petotermare
Computer Software
P. 0. Box 503, GQuif Breeze, Fiorida 32561
(904)932-8660

=—
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255 IF C=999 THEN 310

2069 INPUT #1,REC C:A
$rB$rC$

278 PRINT:"NAM
E: ":AS:"ADDRES
S: ":S:"BIRTHDA
Y: ":CSs:::

284 FOR A=1 TO 500

290 NEXT A

3983 GOTO 2590

310 CLOSE #1

320 END

Notice that the program now asks
how long each record will be. This is
because the file must be described as
FIXED with RELATIVE. Easy to remember,
perhaps, if we think that Aunt Harriet is a
FIXED relative since she can never be
“unaunted”! Next you see that you are to
give the number of records in the file.
This could be omitted to leave thefile size
open-ended if you wanted to.

The most importantitems toobserve,
however, are the INPUT and PRINT state-
ment lines. Here we specify the exact
record number in the file with the Basic
word “REC”. This is a first level “pointer”’
like we discussed above. It is the key to
where the record is and where the com-
puter is to look for the requested data.
Here you can see quite readily that “ran-
dom” really takes on the meaning of
“able to move about freely in an orderly
fashion’ but is a very deliberate directed
jumnp to an individual record in a particu-
lar file. The program listed here is of little
practical value. It is notintended to be. It
is offered as an illustration of data file
structures and as a toy for you to play
with, to elaborate upon and develop into
a useful program of your own fashioning.
As it stands in present form it is but one
step removed from the ylem. | suggest
that you do just that — play with itand see
how you can embellish it and form it into
something more useful. Afer a bityou will
see how clear and relatively easy it is to
understand the workings of file
structures,

Some closing comments. RESTORE
that is used with DATA statements can
also be used with data files. One can
“RESTORE #1” which means “make the
next record you read the one at the
beginning of the file” or “RESTORE #1,
REC 5” which means “make the fifth
record in.. the file the next one.”
Remember that with disk files you have
the luxury of naming each file and that if
you ever save a file with the same name as
one already on the disk you will wipe out
all previous data and replace it with the
new. If such an action is done uninten-
tionally, then there is nothing left but to
weep because you will never get that first
tile back again. It is wise to keep a printed
or written list of all of your files {which
includes programs) that are on each disk.
This way you can readily refer to them
before creating a disaster. Toq, many

people are confused by Diskname versus
Filename. In addition to naming your
files, you can give the whole disk its own
distinctive name. In this case it is possible
to have a DISKNAME of “PROGRAM”
and a FILENAME of “PROGRAM’” with
no conflict, It’s the file names | am warn-
Ing you about here. Since you can name a
disk you can also access that disk much
more specifically by using the disk name
in an OPEN statement instead of a disk
drive number. Hence,

CPEN #1:"DSK1l.PROGRAMS"
OPEN #1:"DSK.PROGRAMS.P
ROGRAMS"

What comes after the first period is
the DISKNAME and then the FILENAME
appears after the second period. Open-
Ing a file in this manner insures that the
computer will only try to access a disk
with the name “PROGRAMS” no matter
which drive that disk is in and nothing
else. This offers much greater protection
from accidental “replacement” of pre-
cious data files.

If you have programs from the [.U.G.
library that use data files, | suggest that
you LIST the programs or obtain a prin-
tout of them. In studying them you can
see the many different ways that so many
different minds have solved a particular
programming problem with data files.
You will find that there can be many dif-
ferent approaches to the fulfillment of
one’s special needs in a program.,

CHADS

This subsection of my column will be
used from time to time to bring you items
of special interest or to give you a peek
into the arcana of my grimoire soyoucan
learn some of the more unknown fea-
tures of the T! 99/4(A).

MOTTO: NEVER LET A CHAD JUST LIE
THERE, — PICK IT UP!

CALL FILES(0)?

- When asked, many people have a
fuzzy recollection of the command CALL
FILES (#) (# = a number} but they don’t
know exactly what it is. A brief explana-
tion is in order. If you have any peripher-
als for your system this concerns you.
When you first turn on your system the

very first thing your computer does isto

check to see if any peripherals are con-
nected to it. If it finds that to be true it
automatically sets aside memory buffer
space so that 3 different files can be
OPENed simultaneously.
these files it uses 512 bytes of memory.
Well, it is rather unusual for a good pro-
gram to have more than 2 files open at
once. An example might be to have one
file open to access data on a disk and
another file open to send that data to a
printer. So, who gave the computer the
right to steal MY precious. memory from
me? | did — by not telling it differently.

We can change things to get back more. -

memory if we want simply by typingin the

For each of

command {no line numbers —thisis NOT
a program!); -

CALL FILES(2) -(OR AN
Y NUMBER FROM 1 TO 9)
press ENTER

NEW

press ENTER

Note that this is a two-step com-
mand. By doing so you ask the computer
to give you back the memory it took up.
With this technique you will be able to
load programs that before only gave you
an error message. It is worthwhile to
develop the habit of doing a CALL
FILES(2) after power-up to have maximum
memory to use. |

OK, so what’s this CALL FILES{0) busi-
ness? It you have Memory Expansion,

l |
] COMPUTER STORAGE CASSETTE |

Premium 5 Screw Shell -
Computer Grade Magnetic Tape
Labels Applied To Cassette

This cassette is used by many software
manutacturers, school districts, businesses
and the home hobbyist.

“100% SATISFACTION GUARANTEED"

12 PAK
COb | 73 ea
Cti2 .' .81 ea~
C18 .88 ea
C24 .96 ea

12 PAK Piastic Storage Box — $2.00 ea.
Norelco Box, .17 ea.

Order:
$3.00 Continental U.S.A.

$6.00 Outside Continental US.A.
California Residence Add 6% Sales Tax

Send Check or Money Order
No C.0.D. Please

VOLUME USERS—GROUPS WANTED
Send for pricing information

Computer Cassette Duplication Service
Available

TELEX Cassette Copiers
Call or write for information

PHYLCO AUDIO
4709 Brooks St., Dept. E99

Montclair, CA 91763
(714) 621-9561

Dealer Inguiries Invited
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Extended Basic and/or either Mini-
memory or Editor/Assembler you can get
even more memory for some otherwise
impossible chores. Let’s say that you have
a program that is “TAPE ONLY, BASIC
ONLY” from the catalog and you now
want to transfer this to your new disk sys-
tem. No way, they say because the pro-
gram takes up more memory than is
available when the peripherals are turned
on. Even a CALL FILES(1) doesn’t help.
The way to transfer this to disk then runs
something like this. Have all peripherals
turned off at power up; load the program
into memory from the tape. Then delete
one half of the program, line by line, and
save the half to tape. Reload the original,

~ C-05, C-06, C-10, C-12, C-20, C-24, C-30

From tha leading supplier of Computer Casseltes,
now, longer length C-12's (6 minutes per side) provide
the extra few jeet needed for some 16K programs.

@ BASF-LHD (DPS) world standard apa.
Pramium 5 screw shell with isader.

@ @ Error Fred » Money back guarantes. @

Call: 213/700-D330 10r INMEDATE $MPENT os Crasil Cars Driors
ORDER NOW . .. ™ 9525 Vassar Ave #94
... MAIL TO. .. m" Io Chatsworth, CA 91311

F------GHDEHFUHH---_—--"

'I'I'E_'lTW. Torac] 500 c-12's 38 "L

C05 O _7o0|0) 1300 or C-10'e Eeal

Co6 [ rool] 1300

LT = l0 100 w/labels, add 4¢ ea |}
/shipping  $17

(L2 07500 1400
: O #%]0 i¥od FREE 1 sToraGE
32 D ool 2o CADDY wim every 4 doz. [ i}
1 HerdBon I 250003 400 cossettes purchased, I
| S8 TOTAL | ]

[0 O 17 00
Each cassette includes |
" | Cair. comdonts wic sases 1ae 2 iabals only. Boxes

llmmmm} 3.50| sold separatety. In Cont. 1

Cutpe 48 Sistes, ADO 31 per U.S. shipmentby U.P.5.
dor Casweites > boxes I{ Parcel Post preferred, 1

TOVAL| ] check here. [ I

] Check or M.C. enclosed [ Send Quaniity Discounts [
Charge to credit card: VISA [] MASTERCARD 3

: CadWMWNG. . Exp. . . _ . _ :
] Name __ _ __ — l
I Address _____ ____ . ________ —— i
B City ____,__I_,,_,._ L State/Zip ___________ :
: Signatwre _ ___ ______________ Phone _____ ____ _ ’

Compuler make Emodel _ . - oo Dusk? (y/ny ‘
F "2 X B B X R ' R R R RRRE_R

delete the other half and save it. Now
turn the system off and reinstate the peri-
pheral system. Powerup again, load the
one half of the saved program from

cassette, save it to disk in MERGE format.

Now load the other half into memoryand
MERGE the saved file with the half in
memory. Save the whole thing to disk
again, This is a bit lengthy but worse, if
you have ever tried to edit a large pro-
gram through console BASIC, it takes
about 20 seconds to get the cursor back
after every deletion. An excruciating
experience of torture!

Here's a way to eliminate the waiting.
Powerup up with all peripherals on.
Choose Extended BASIC and enter CALL
INIT. Then enter the command CALL
LOAD({—31888,63,255) and press ENTER.
Then enter New, You have just made all
peripherals invisible to the console and
gotten back not only those 512 byte
chunks but also the 900 or so bytes
required for peripherals access. AND, in
addition, you still have the Memory
Expansion unit available to you. You can
now foliow the above procedure with no
waiting for that cursor. When you finish
you MUST press FCTN QUIT to cancel out
the CALL LOAD you did. WARNING!
After the CALL LOAD do not attempt to
enter an OLD or SAVE DSK'1.#8#% or your
system will lock up. Too, remember to
check your program first to see that it can
be run through Extended BASIC because
the final product of your efforts saved on
disk will be in Memory Expansion format
and you will not be ableto load it through
Extended BASIC. The usual conflicts are
created by definition of graphics charac-
ters with a number higher than 143 or
CALL COLOR statements that use a color
set greater than 14. Other than that you
should have little difficulty, And now you
can have your tape version of “Fiddler on
the Roof” in disk format!!

PRODUCT ITEM

You are using Multiplan and wantto
do a printout of your spreadsheet. You
decide it would be better if you used
compressed print for 132 columns. What

Meet Frankie Stien .. e
about the functions of the buman hody through a challenging game
with a “living”" model. Animated graphics show cells of the organs,

lungs, heart, etc. and react to player's commands. Correct decisions
keep Frankie alive when crises are presented. Compiete documenta-
tion, plus chart for class use included. Specrfy tape or disk. Reguires

extended basic.

INTELLESTAR is dedicated to the development of interactive
educational software. Our programs are designed to actively
involve the students in the learning process. They present

a challenge which allows the user to learn by experience.

We shall continue to produce educational

$15.00 (plus $1.50 ppd.)

MasterCard/Visa
Phone order accepted

do you have to do? Save the Multiplan
file, quit Multiplan, enter console BASIC,
write a little program to send the proper
codes to the printer for compressed print-
ing, quit BASIC, reenter Multiplan, reload
vour file and print it.

Ah, my friends there is now an easier
way, A fantastic new product is available
to you for about $60.00. It is a chip and
mini-board that installs in any Epson or Tl
printer and allows you to access 10 differ-
ent printmodes directly from the control
buttons on the printer. You can change
the settings at any time without losing
data in the buffer. Among other things,
you can set double-strike, emphasized,
italics, compressed, fine print, cancel
skipover perforations and even automatic
indent OR any combination of these.
Works like a charm and well worth it. A
fine product from a reputable company
with reliable support. Hooks upin about 3
minutes from very well written instruc-
tions that come with it.

What is this wonder?

FINGERPRINT
from:
DRESSELHAUS COMPUTER PRODUCTS
P.O. Box 929
Azusa, CA 91702

If you want more information, give
me a call at Library Services.

| goofed. | apologize. In Part | some-
how | dropped a very important para-
graph from the body of the article. It
should have appeared right after thelittle
program example in the article, Looking
at it from the educational standpoint,
however, | couldn’t have worked outbet-
ter. Because of my oversight you will have
what | wanted to convey to you even
more vividly impressed on your memoaory.
Here’s the missing paragraph. Remember
that it goes right after the “program”!

If you have typed in this example
and run it for use with a Cassette
recorder, the error message will begin
to impress on you some more of the
restrictions that use of tape imposes on
file handling techniques. Not only is
tape s-lI-o-w. It also makes a serious cut
into the flexibility in file use that Tl
affords us. Look at line 160, For tape
use you found out the hard way that
tape does NOT allow the use of
VARIABLE length files. It demands only
FIXED files. By not mentioning it the
file is OPENed as “UPDATE", Cassettes
will also NOT allow you to use it. It
must be either INPUT or OUTPUT but
NOT both for simultaneous use as a
disk drive would. Now perhaps you will
understand why some tape based
program files require the use of TWO
recorders. One for QUTPUT and yet
another for INPUT. A bit of a bore,

software for the T1/99 computer user. Send
; today for our free catalog of educational |
i programs on a variety of subjects. .4 e West Middie Lane

-'-"'.-':-":“":"::::3:;;::{::;.& .-u_-'ll':.c-,.l'.r'.w'.".-".l'"'el"':r.e.. Hm:k"ﬂ“E. M[l ?nﬂﬂ] 1. :]'[] 1 } 25 I [’Mﬁ

eh? Waste space with FIXED lengths
AND be restricted from using an

UPDATE file for either reading OR
writing. Think about that! |
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PRICE BREAKTHROUGH

Super Sale on New Disk Drives z
Starting at $169.00! o
Tandon — Siemens — Remex — MPI — Teac — Shugart — Tabor E

40 or 80 Tracks — Single or Dual Head — New 34" Drivette™
Our Disk Drives Are Capable Of Single And Dual Density Operation

The NEWEST Technology Capable Of Operating On Most Popular Computers
Drive a Hard Bargain!!™ — 5 M.B.-20 M.B. Complete Systems ....... from $999.95

NEW

Diskette Breakthrough — 10 Pack in Library Case — $18:95 iov

Since We Are Always Finding Ways To Save You Money,
Please CALL For Our Most Current Pricing.

TOLL FREE ORDERING GENERAL AND TECHNICAL
1-800-343-8841 1-617-872-9090
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o ~Model IMMIVDrives(0123) ... starting at $169.00

o Color Computer Drive (0123) .............. 0.0 $ Call Toll Free
a Apple/Franklin Compatible Add-On Drives with Case & Cable . . Ro - JS210G0 N
x Apple/Franklin Compatible Drives with Controller . . ... . .. . . Q.d;:bci . 1$258.95 Lact

= Model VIIIIV Memory Upgrade ......................... ... .. .. Cali Toll Free
A Printers — Daisywheel/DotMatrix . ................... .. ... . ... .. . $ Call Toll Free
W Diskettes in LibraryCases ..................... .. ... .. . .. $18495 New Low Price
= Cases and Power Supplies — (Single-Dual-1/2 Height) . .... .. .. starting at $44.95

a Printer Buffers 8K to 512K . ................ ... . .. . starting at $143.95

Y Percom Double Density Controlier(Model Iy . ................. ... . $ Call Toll Free
v Holmes Model l/ill Speed-up Mod-VID/8D . . ... ...... ... . starting at $90.00

3 Color Computer Printer Interfaces . .. ............... .. .. starting at $29.95

W Cables — Printer/DiskDrive . . .. .......... ... .. . .. . .. . starting at $23.00

= DOSPLUS .. ... $ Special Prices

5 Repair Services Now Offered — FAST Turn-a-Round .................. $ Call Toll Free
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Warranty on Disk Drives — 6 Months — Extended Warranty $ Call Toll Free

- SOFTWARE SUPPORT, INC.

One Edgell Road, Framingham, MA 01701 (617) 872-9090

Hours: Mon. thru Fri. 9:30 am to 5:30 (E.S.T.) Sat. 10 am to 4:30 pm

DEALER INQUIRIES INVITED.

TERMS:

M.C./Visa/Amex and personal
checks accepted at no extra charge.
C.0.D., please add $3.00.
Shipping: Please call for amount.

Service! Service!

All in stock products are shipped within
24 hours of order. Repair/Warranty
service is performed within 24 hours of
receip! unless otherwise noted. We
accept C.O.D., foreign and APQ orders.
Schools and D&B corporate P.O.s
gccepted,

CANADA

MICRO R.G.S. INC.
751, CARRE VICTORIA, SUITE 403
MONTREAL, QUEBEC, CANADA, H2Y 2J3

Not responsible for typographical errors. Reg.l”ar Tel. (514) 845-1534
© Copyright 1983 Canadian Toll Free 800-361-5155
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SOFTWARE

THIRD PARTY PRODUCT

REVIE\X/

By Dana Nichols
Managing Editor

When the news that Texas Instru-
ments had withdrawn from the Home
Computer market reached our ears on
October 31, 1983, it appeared that eve-
ryone eise was expected to follow suit.
Not s0.

Third party sources have been pro-
ducing software and hardware lines for
the Tl 99/4 and 99/4A since the Home
Computer’s introduction in 1979, They
realized then that they were little fish in a
big pond, and worked their way to the
surface by producing software equally as
good, if notbetter, than the contributions
TI made to their own computer line.

The International 99/4 Users-Group
has conducted an extensive overall eva-
luation of the third party market, and are
more encouraged than ever that both
hardware and software producers wil
continue to bring quality products to
owners of the 99/4 and 99/4A. Listed
below are products researched and eval-
uated by the IUG; we hope you find them

. to be equally enjoyable and useful.

TITLE: NAMES
AUTHOR: THinc.
PURPOSE: Education
LANGUAGE: BASIC

This colorful game for children ages
two to six helps them recognize names
associated with objects while providing a
colorful background and a pleasing
melody. -

Your child will see a meadow with
green grass and a clear blue sky, in which
people and objects will appear after he or
she spells the name. For example, at the
bottom of the screen, the letter ‘G’ will
flash. Your child presses the ‘G’ key,and a
short melody will play to signify your
child’s correct response. The next letter,
‘I, will then appear, as will subsequent
tetters to spell ‘GIRL.” Should your child
press a wrong key, a two note melody will
play that sounds much like ‘“uhoh.”
Once the entire name has been spelled, a
light melody will play as the girl appearsin
the meadow. y
The word ‘GIRL’ will appear next to
the figure of the girl on the screen
throughout the game/lesson. This will
help your child to not only associate the
word with the girl, but will serve to help

20

your child remember the way the word is
spelled.

There are many objects for your child
to learn to recognize and spell, and they
will love the music! A thoughful option
includes the ability to personalize the
program to use family names.

NAMES is one of many console
BASIC educational games for your chiid
aged two to six. More sophisticated pro-
grams in Extended BASIC are available
not only for your young children but par-
ents and teachers as well. Console BASIC
versions, $14.95, and Extended BASIC ver-
sions $19.95, from THinc,, P.O. Box 6129,
Ft. Wayne, IN 46806, will provide your
children with hours of fun as they learn
the fundamentais of spelling and
recognition.

TITLE: Diabio
AUTHOR: Extended Software Company
PURPOSE: Entertainment

. LANGUAGE: Extended BASIC

Depending upon how well you plan

" your moves, Diablo, from Extended Soft-

ware Company, could keep you at the
console for hours! Derived from the
European ‘game, DIABLOTIN, your
screen is filled with 232 sections of track,
two tracks on each of 116 movable panels.
The purpose of the game is to keep the
ball moving on a continual course. It’s
much harder than it sounds!

You have one blank section with
which to work. When you move your sec-
tion UP, the section you replace moves
DOWN, and so on. Each section has a
different pattern, and moving the sec-
tions creates a new pattern each time.
You must plan ahead and position your
track to enable the ball to continue to roll.
The game involves strategy and intense
concentration for serious players.

Each time a section is traversed by the
ball, the section disappears, thereby elim-
inating track footage. Should your ball
roll off the end of the screen, or travel to
the end of a section with no continuous
path in sight, the ball will roll down to the
bottom of the screen and the game will be
over. Once 60 sections have been elimi-
nated, the track turns green and a wrapa-
round screen may be utilized. When the
ball goes off one end of the screen it will
appear at the opposite border, provided
there is a compatible track to receive it.
You only get one chance per screen, so
stay on your toes! e

Stmplistic strategic challenge and
excellent graphic resolution make this
game truly worth its $19.95 price, now

available from Extended Software Com-
pany, 11987 Cedarcreek Drive, Cincin-
nati, OH 45240 (513) 825-6645.

TITLE: Companion

AUTHOR: Intelpro

PURPOSE: Word Processing
LANGUAGE: Assembly

An extremely fast word processor
written in Assembly Language, Compan-
ion requires the following: a. Version 110-
Extended BASIC; b. Satisfactory use of the
available 30 columns and all 24 available
rows on the television or monitor; c. Disk
controller card and one disk drive; d. 32K
Memory Expansion Card.

The manuai included with Compan-
lon is well-written and easy to under-
stand. In addition to the four main
features incorporated into Companion,
namely Editing and Printing, Saving and
Loading Texts, Batch Processing, and
Parameter Revision, Companion now
offers String Search, Text block manipula-
tion, Single sheet operation and Users
customization.

This versatile word processor refor-
mats the screen up to 30 times per second.
There are 11 control characters which are
used for paragraph indentation, line feed,
centering text on a lines, and several
other useful operations. In addition, if an
error is made, Companion directs you to
the exact program line number where
something went wrong, enabling you to
devote more time to editing than
correcting.

We at the UG feel that Companion is
the finest word processing program on
the market today. It is available on
diskette for $79.95 from Intelpro, 5825
Baillargeon St., Brossard, Quebec, Can-
ada J4Z 1T1 or through the 1UG.

TITLE: Treasure Hunt |l
AUTHOR: Mirage Software
PURPOSE: Entertainment
LANGUAGE; Extended BASIC

. Treasure, treasure, everywhere! Mir-
age Software offers you hours of chal-
lenge with Treasure Hunt. A four-screen
graphic adventure, Treasure Hunt fea-
tures an unplundered tomb loaded with
treasure. Your mission is to get all the
treasure in the first room, maneuver
through the second and third, and in the
fourth room, find the treasure that holds
the key to the secret exit.

The first room features a four-floor
area with slides connecting the floors.
You must pick up all the treasure to ena-
ble you to get to the next room. Sound
easy!{ Not so! No treasure-filled tomb
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goes unguarded, and deadly creatures try
to impede your progress on the ground
while ominous spiders hover overhead.
You must jump over the creatures to gain

your treasure, but watch out for those.

hanging spiders!

Blocks and slides serve as the second
room. You must jump from block to
block, gathering treasure as you go.
Again, creatures are ascending up the
blocks and your jumps must be timed
perfectly (especially at the bottom!) Con-
sisting of four floors, you can reach the
nextlower floor by sliding down the slide.
You cannot, however, go back up so you
must be confident in your step!

The third screen features a rope
chamber and blocks you must reach
while again avoiding those deadly mons-
ters and spiders. This time, the spiders use
the ropes to climb while the monsters
have gained a weightless advantage. You
must jump diagnnaglly downto each block
while avoiding the upward moving spid-
ers and monsters. Again your timing must
be precise.

The final screen holds the treasure
that contains the key to the secret exit.
You must travel across the four floors and
down the three ladders while avoiding
airborne and ground-moving obstacles.
Again, pick up all the treasure you can
and hope that one of them holds the key
to freedom! Completion of the fourth
screen signals the first screen to return at
a more difficult level, and you will gain an
extra life as a result of your success!

Treasure Hunt 1|l offers hours of
entertainment and challenge. Available
for $19.95 on cassette or disk, Treasure
Hunt requires Extended BASIC. In addi-
tion, you have your choice of joystick or
keyboard control. Contact Mirage Soft-
ware at P.O. Box 613, West Seneca, NY,

14224, or call (716) 674-2203.
TITLE: Oscar

AUTHOR: Databar Corporation
PURPOSE: Bar Code Scanning

OSCAR, a revolutionary new way to
enter data into your computer, is now
available from Databar Corporation,
Minneapolis, MN and the IUG.

OS5CAR (Optional Scanning Reader)
employs optical bar code scanning, most
recently used in the form of Universal
Product Codes of grocery store products.
Software is printed directly onto paper in
bar code form, and grooves in the tem-
plate guide the tip of OSCAR’s “wand,” a
palm-sized box attached via a cord to
OSCAR. Simply slide the tip across one
bar code line, left to right; move the tip
down to the next groove, and slide the
wand back across, right to left. The scan-
ning system in the device “reads’” narrow
and wide black bars separated by white
space and picks up the digitaily-encoded
information in the bars in machine-
readable form.

At present, the only software used
with OSCAR is available from Databar
Corporation. Magazines published by

Databar will contain programs in bar code
form which will be about four pages long
and require two to three minutes’ scan-
ning time. Each magazine will contain

~ eight programs in addition to articles and

other useful information, and is priced at
$10, or $1.25 per program.

OSCAR operates using four “D” bat-
teries, is activated when the wand is
removed from the cradle and shuts off
when the wand is returned. A “time-out”
feature shuts power off when the wand is
not returned or is left unused for 60
seconds.

Information concerning OSCAR can
be obtained by contacting Databar Cor-
poration, Customer Service Department,
10202 Crosstown Circle, Eden Prairie, MN
55344, or the UG,

TITLE: The Learning Center
AUTHOR: Intellestar
PURPOSE: Education
LANGUAGE: Extended BASIC

The Learning Center package serves
to provide teachers and parents with a set
of four games, all of which incorporate a
file of questions for a child to answer.

The adult composes a question file by
using the File Editor included in the pack-
age. This enables the parent or teacher to
compose files according to the capabili-
ties and age leve! of the child.

The Learning Center package
includes the following:

TLC File Editor

Sample File

Space Patro! — Lost!

T.V. Sweepstakes

Last Jellybeans on Earth

Baseball

The player chooses the game he
wishes to play and a question file is
chosen. Both files are loaded and the
main menu screen will appear. Until the
child is comfortable with the package, |
would advise adult supervision at this
point. While the game programs are
involving and fun, the directions are
somewhat more sophisticated.

Although the question files may be
composed to test any level of knowledge,
the games into which they are incorpo-
rated are directed at younger children, in
the 6-12 years old range. The graphics are
good in each game; however, children
such as advanced junior high and older
students may tire of them.

Baseball and T.V. Sweepstakes are
two-player games, while Space Patrol —
Lost! and Last Jellybeans on Earth are one-
player contests. By using the TLC File
Editor, you as an adult can create question
files in areas in which your child may be
experiencing difficulty.

Extensive documentation is included
with the package. For more information
concerning The Learning Center, contact
Intellestar at 25 West Middle Lane, Rock-
ville, MD 20850,

(printout on page 57)

Texas Instruments User’s Encyclopedia
15 your one definitive reference book for the
TI-93/4 and /4A computers.

it has all the essential background material
needed to answer your questions and solve
your problems on the TI-99.

Your Encyclopedia will:”
» guide you through machine operation

= assist you with BASIC and
Extended BASIC programming

« describe available hardware and software
for your computer

Short, clear, self-contained entries and
hundreds of cross references make the
User's Encyclopedia a*unique ref-
erence tool,

Mail or call today for your own copy of the
Texas Instruments User's Encyclopedia from
the authors at —

Texas Instruments User’s Encyclopedia
1001 Bridgeway, Suite 205
Sausalito, CA 94965
(415) 332-6291
Price $14.95
In California — add sales tax.

We will personally autograph your copy and
send it post paid.

by Gary Phillips and David Reese.

The most universal, valuable, easy-to-use
book available for TI-99/4 and /4A.
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P ROBE A SOFTWARE REVIEW

By Dana Nichols
Managing Editor

It's general knowledge that begin-
ning programming can be a headache to
many new computer owners. Young and
old alike search for material to help them
understand programming concepts and
write successful programs.

Scott, Foresman and Company have
developed Probe, a curriculum for child-
ren in grades 1-8 wherein they can begin
to understand the basics of computer
programming. It is presently available for
use with cassette or disk. Using Probe,
you as an adult can help your child better
understand programming with the 99/4A
Home Computer.

Probe was written in 1982 by gradu-
ate seminar participants who - subse-
quently served as instructors. The
curriculum concepts and computer pro-
grams included in the workbooks were
field tested during the 1982 Wisconsin
Summer Computer Fest.

If saving programs on cassette, all
that is needed is a cassette recorder and
blank cassettes. If you own a disk drive,
you will need the Disk Manager module
in order to initialize your disks.

The workbooks are offered at three
grade/age levels: primary, grades 1-3;
intermediate, grades 4-6; and junior high,
grades 7-8. Probe combines workbook
activities with hands-on experience and
training in a motivating format,

Each Probe package contains the
following:

Student workbook with motivating
activities and concise instructions.

A POWERFUL GROUP OF MORE THAN 100 TMS9900

ASSEMBLY LANGUAGE SUBROUTINES WHICH, IN

CONJUNCTION WITH EXTENDED BASIC AND MEMORY

EXPANSION, SUBSTANTIALLY EXPAND YOUR

PROGRAMMING CAPABILITIES ON THE TI-99/4A HOME

COMPUTER:

H DATA BASE Subroutines include SORT with multiple
ascending and/or descending keya.

B STRAING ARRAY Subroutines include sncryption,
transcription, copy and viewing.

M STRING Subroutines include data compaction and
convaersion.

B INTEGER Subroutines allow storage of 4 times as many
numbers in & humeric array.

B V.D.P. Subroutines include screen key sntry, reading,
listing & drawing -+ llghtening-fast character
definition/retrieval + FG/BG & sprite color changes.

B Plus many other useful subroutines including parameter
passing batween programs.

B Easy io uss — knowladge of assembly language not
raguired.

@l Disk or Tape Software with loose-leaf instruction book
only $99.95 postpald {plus 4% sales tax in VA).

J & K HS0FTWARE — Dept. B
2820 South Ablngdon Streat
Arlington, Virginia 22206
2 (703) B20-4131

Also Available

SUPER CATALOGER™ Il (Disk, XB, XM) ................. $29.9%5
VIDED TITLES 1 (Disk or TApB) ........00ovniiniriiirans $249.85
VIDED TITLES Il (Disk, XB) ........cooiiiiiiiiineinnns $£49.95
VIDEO TITLES Hi (Disk or TRpPE) .......ooviiiinninnannns 524.95
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Instructor Edition, exactly like the
workbook, with additional margin notes
and overprinted answers.

Diskette or cassette, enabling you to
sample, display, or reference segments of
the longer programs in the workbook.

Wall charts concerning the Keyboard
and a Command chart, containing BASIC
glossary terms.

Pad of screen grids for plotting.

The workbook is designed for use in
an instructional format, and total supervi-
sion is needed for younger children.
Once the children in grades 1-3learn the
alphabet and basic concepts of numera-
tion, they will be on their way to easy
programming with Probe,

Probe is not designed to teach your
children the fundamentals of reading and
math. It is designed to help your child
learn to program; to enable him to issue
commands and see them carried out.
Adults must keep this in mind when they
first open the Probe Instructional Manual
for their children ages 6-8; it is nota “SEE
JANE RUN’ type workbook. It is more
along the line of ‘PRINT “SEE JANE RUN"

The wall charts are informative and
explanatory. Again, younger children will
not be able to immediately read the mate-
rial, but repetition and recognition will
have your child breezing through Probe
in no time at all. Chances are, learning
with Probe will make his general reading
classes easier to master,

The keyboard chart highlights the
most often used keys, such as Alpha Lock,
ENTER and FCTN, and explains their func-
tions. In addition, Special Reminders are
included on the chart such as “You can-
not substitute the letter | for the numeral
-'I.J‘.F

The Computer Commands chart
deals with typewritten commands such as
CALL CLEAR, GOTO and SAVE. Following
each COMMAND is its Meaning and
How it is Used. For example, COM-
MAND: CALL SCREEN; What it means:
Changes the color of the computer
screen; How it is used: 20 CALL SCREEN
(13).

In addition, the Computer Com-
mands are found at the end of the work-
book, as is a short glossary of Computer
Terms such as Bug (a mistake in a pro-
gram), Horizontal Line {a line that goes
across the screen), and Software (pro-
grams written for the computer).

The following are highlights of the
Workbook designed for grades 1-3,
Beginning BASIC Programming
Activities.

The Table of Contents is composed
of Writing Your Name, Sentences and
Numbers; Saving and Loading Programs
on Diskette and Cassette; Drawing Color
Pictures on the Computer; Learning

More About Drawing in Color, Using
Words and Number as Strings, Learning
About Bugs and Debugging; Teaching
the Computer to Count; and Adding
Sound to Your Programs. Each chapter
incorporates the previous lesson to pro-

- vide your child with a smoothly-running,

orderly presentation,

The lessons also incorporate terms
your child will immediately understand
and begin to recognize; terms such as
school, home, park, etc. will help lessen
any fears your young child may have in
tackling a computer,

The first chapter, for example, shows
your child how to print his or her name
and a friend’s name. The directions are as
follows:

‘To tell the computer your name,
type this line. Press the ENTER key after
you type each line. To make the quota-
tion marks, hold down the FCTN key and

press the P key.’
PRINT “your name”

Now type this line.
PRINT “a friends name”

T1 BASIC READY
PRINT “LISA”
LISA

PRINT “BEN"
BEN

-ﬂ

Type the words CALL CLEAR and
press ENTER. What does CALL CLEARdo?

Probe uses terms your child will feel
comfortable with. For example, heis then
instructed to ‘Use PRINT to write each of
these words or sentences on the

computer,’

HELLO SUMMERTIME
DAD I LIKE GAMES.
MY CAT wOW, THIS IS FUN,

Your child is then encouraged to use
his imaginatibn. His next instructions are
to ‘Write some words or sentences
below.” This will give you as a parent or
teacher an idea of his learning capacity by
observing how he handles his first solo
command.

Probe offers much to your children
in grades 1-8. it helps them learn the bas-
ics of computer programming, teaches
them the principles of discipline and
accuracy, and helps prepare them for.the
high technological world ahead. Probe is
available now from Scott, Foresrman and
Company, Glenview, IL, and will soon be
available through the 1UG.




AMLIST  soox review

By Terry Heim
Staff Technical Editor

With the ridiculously low price of the
J99/4A Home Computer, many people
have purchased it with an “it’s finally
cheap enough, let’s get one and see what
it can do” attitude. And with the approp-
riate software, the computer has proven
to be invaluable for education, house-
hold finances, number crunching of all
kinds, and home entertainment. But for
those of you who would like to learn
more about how to seriously program the
99/4A and get the most out of your invest-
ment, you may be finding out that you
need a few TIPS.

The BASIC TIPS INSTRUCTIONAL
Manual from AMLIST, Inc. teaches pro-
gramming from the first concept of a pro-
gram to advanced topics in data file
management and memory conservation.
TIPS began in January, 1983 as a series of
12 |lessons that were mailed out once each
month. Now these lessons have been
combined into one book. Although TIPS
proves invaluable to the individual,
schools and business concerns will also
find the TIPS program suited to their
needs.

TIPS is designed to teach more effec-
tive use of the commands and functions
of TI BASIC, not merely their definitions.
In other words, TIPS is not a revised and
reworked Users Reference Guide packed
with each console; it is a programming
course that is built around TI BASIC and
the 99/4A conscle. The manual includes
many short examples and 16 major pro-
grams ready to type in and the “hands
on” experience gained by actually input-
ting the programs is very important.

TIPS is divided into 12 chapters.
Chapter one contains instructions and
manual review. It serves not only as an
overview of the reminder of the book but
as a preliminary “pep session,” encourag-
INg novice programmers to read care-
fully, enter the examples in the manual,
and most importantly, not to become dis-
couraged when they cannot program
arcade-style games or professional level
business applications within three hours
of picking up the manual.

Chapter two discusses programming
philosophy and introduces console
BASIC. It is in this chapter that you will
perhaps type in your first program.,

Chapter three discusses error mes-
sages and instructs the user in the art of
using these messages as a programming
tool instead of something to be dreaded
or feared. This chapter also emphasizes
the importance and methods involved in

debugging a program. Testing proce-
dures are pointed out and some “tips” on
how to find those hard to track down
logic errors are also included.

Very user-friendly, you’ll never feel
alone when learning to program with
TIPS. The following is an excerpt from the
text in chapter three concerning Debug-
ging and Error Messages: ‘We're going to
use the “KAMAKAZE RUN” program as
an example again and give you the gen-
eral sequence of events which took place
in the writing of this program. This may
seem to be a digression from the “debug-
ging” topic,but it’s our philosophy that
half the battle is knowing where an error
occurred. By keeping each step smail and
running the program frequently we keep
the possibilities to a minimum. As you can
imagine, you'll feel better jumping into
programming with this step-by-step
method of debugging. |

Chapters four and five consist of
information on graphics and music,
respectively. A table of the character
codes needed to display a magnified
alphabet is included along with many
musical subroutines.

Chapters six and seven deal with by
far the most complicated and confusing
aspect of computer programming:
manipulation of data. Chapter six deals
with data files while chapter seven dis-
cusses arrays. Special emphasis is placed
on the most economical ways to store
data on tape; however, the principles
used to save data can easily be applied to
disk drive operation. Although a tho-
rough presentation of data handling
would require a book many times the size
of TIPS, this manual sets forth a fool-
proof, easy to understand and memory
saving method of organizing data.

The latter part of the text deals with
more advanced topics such as sorting,
testing and condensing programs.
Although TIPS was written toward the
beginner, even the experienced pro-
grammer should be able to benefit from
these chapters and increase his program-
ming proficiency.

THE PROGRAMS

TIPS makes the instructional material
practical by including many examples and
subroutines and 16 major programs. The
programs are printed in ‘“screen-
compatible” format, meaning that pro-
grams are printed on the page in
28-character wide columns so that the
programs appear on the screen exactly as
they are on the page. There are one or
two programs in each chapter ranging in
scope from ‘“Monkey Business” to
“Budget Maintenance.”

PROGRAMMING “TIPS” FROM

Each of the programs was created to
highlight a specific technique or ide4 and
all are thoroughly documented, either in
the program itself or as part of the instruc-
tional material surrounding it. Six of the
programs use data files and a couple of
them push the capabilities of the unex-
panded 99/4A computer to the limit.

In particular, | was impressed with
the “Budget Maintenance” program. This
program does the same job as several of
the programs in the Owner Written-
/Translated Catalog. The program pro-
vides for the creation of a chart of
accounts (including the account name, #
monthly budget figure, and a year-to-
date total of amount charged to that

‘account for each account on the chart)

and for the entering, fetrieval and revi-
sion of up to 71 checkbook entries. The
program then saves all of this information
on tape for later use,

Keep in mind that all of the programs
in TIPS are written to run using no extra
peripherals; the only equipment you
need is a program recorder. o

An another example, the “Gold Han-
dicap” program stores and determines

You've reached the sign
first! Now you are a beau-
tiful butterfly. Watch Out!
The wicked bee is after
‘you and surprises lurk
throughout the garden.

Proceed with great care!

Two player game
with twuyrmls.
Extended basic

cass. $19.95/disk $21.95
PPD

Chack or money order

Send for free brochure on
additional programs.

(m}

] g [

P.Q. Box 3246
Gresham, OR 97030

BEGETWANE FOR THE FUTURE




- COBOL

handicaps on a base of 20 rounds of golf
for up to tweive players. In addition, eight

individual rounds may be entered for

hole by hole calcuiations and
comparisons.

These are two of the more compli-

cated programs; however, the point is,

you don’t have to be a genius or a
mathematician to write complex and use-
ful programs.

Chapter 12 concerns the Summary
and Looking Ahead. It is a basic review of
the instructional manual and points out
major topics where you should, by now,
be well versed. One valuable point the
author makes is this: “When you begin to
think about every potential computer
application in this manner (breaking the

program down into parts) you'll be weli
on your way to being an expert program-
mer...{and) there will be very few tasks
that you can’t complete.”

The author also points out areas in

which you can plan to expand your com-

puter, such as Extended BASIC, Speech
Synthesizer, Printer/Peripheral Expan-
sion, Disk Drive, Modems, Additional
Memory, and Third Party Peripherals. A
short explanation of what each field
would require is inciluded as well as
advantages and disadvantages of each.

CONCLUSION

TIPS is directed at the semi-serious
novice who wishes to take the time and
put forth the effort to learn computer

programming. TIPS is not an “instant pro-
grammer’ pill. The overall tone of the
text is not particularly humorous or excit-
ing but is filled with quality information
useful to the amateur and experienced
programmer alike.

The programs, in addition to demon-
strating some of the technigues discussed
in the manual, will prove to be a strong
base on which to develop a software
library. TIPS is available from AMLIST,
Inc., 4542 Memorial Drive, #202, Atlanta,
GA 30032, at phone #1-800-241-6083. If
you are looking for an inexpensive, easy
to understand way to learn to program,
TIPS is for you,

NOW WHERE \WAS THAT LINE?

FIND IT WITH STRUCTURED PROGRAMMING

By John Phillips

My topic in this piece of journalism
describes a method that canrid you of the
frustrating “debugging” time that so
many precious hours are spent on. This
method is called STRUCTURED
PROGRAMMING,.

| am quite sure that most computer
programmers have had the term “struc-
tured programming’’ beaten into their
brain. What | have discovered is that most
of the time this technique is either
ignored or forgotten since it adds time to
the development phase of a project. Let
me assure you this: structured program-
ming ALWAYS pays off in the long run.

A former college professor of mine
made an unusual comment about a
program that | had written,
which was an unbelievable mess of code.
He fondly called it “spaghetti code.”
There was absolutely no structure, no use
of subroutines, no comments, and it
made no SENSE. It turned into a night-
mare when the instructor handed out the
next assignment , . . modify the previous
program to perform some other repeti-
tious task. All | could think of was “how in
the world am | going to modify this pro-
gram to do-that?” Structured program-
ming was the answer to my problem.

Needless to say, | rewrote the entire
program from a TOP-DOWN approach
(more on this later) and all further
enhancements to that program (of which
there were quite a few) were incredibly
simple to implement, Let me state that
structured programming lends itself well
to ALL programming languages, not just
COBOL. 1 could not even begin to
imagine an Assembly Jlanguage program
without structure. Let’s find out what
structured programming is all about.

29

Imagine that you are a conveyor belt
operator whose responsibility is to send
parts down a set of conveyor belts and
receive modified parts from those same
conveyor belts, In addition, each separate

conveyor belt can branch off into one or

smaller conveyor belts, if needed. Exam-
ine this picture:

GPERATOR

A B C

/ [
O O
/\ VAN

A2 Bl Cl C2 C3

// I A U
a . 0 2. 8 @8 0

In this representation, the operator is
at the head of the conveyor belt process.
The three main belts are marked A, B, and
C. Notice that belt A can branch off into
either A1 or A2, The same type of situa-
tion applies for belt B and beit C. Let’s
suppose that you have a partthat needs to
be built into some useful product. The
process flow is as follows:

1) Send a part down belt A. Receive a
modified part back.

2) Send the modified part down belt B
and receive back a part with further
enhancements.

3) Send the enhanced part down belt C
and receive back the finished product,
ready to ship.

As the operator, you are not con-
cerned with what happens in the lower
belts. Your only concern is that you get
something back from belt Aand passiton
to belt B and then to belt C. You will

repeat that process until afl parts have
been used or some other condition stops
the process. Fromthe operator’s position,
you view the system as a TOP-DOWN
standpoint. In other words, the main flow
of action is defined by belts A, B, and C.
The lower, or SUBORDINATE belts were
defined after the superior belts. The
operator knows that once he passes a part
down belt A he is going to receive back a
modified part through the action of
either belt A1or belt A2or both. The main
point is that the operator is not con-
cerned (at this point) with what happens
in the major flow of the superior belts.
Once you define the major flows of the
program you are designing, you have
developed the DRIVER of the program. It

- will steer the direction of the program

. in essence, it is the “operator” of
your program fiow,

In ‘“Helicopter Attack” {published
Enthusiast 99, Vol. 1, No. 1, May 1983) |
defined 5 “superior belts””:

1) Determine if a new helicopter is
needed.

2) Determine if an enemy plane 1s
needed.

3) See if the player wants to move.

4) See if the player wants to fire.

5) Determine if the player’s shot has

- struck any object.

At this point, a process chart can be

drawn.

: DRIVER :

TEST TEST TEST TEST | TEST
FGR FOR FOR FOR FOR
NEW ENEMY COINT

HELI PLANE

INPUT | SHOT

Notice how the driver is an infinite
loop. The driver is not concerned with
how many helicopters have been hit, or
how many shots have been fired. Its only

(continued on page 28)




" Norton Sottware
P.O. Box 3574 South
Halifax, N.S. B3J 3.3

T199/4(A)

Commodore 64

6 Reasons Why We’re the “Name of the Game”™

1. Cross Country Car Rally.
Fast action road race.

TI99/4(A) (Ext. Basiconly) (K)
Commodore 64 {Machine Code) (K} . .
Cassette

2. Attack-man. More than just
d Maze game. {Ext. Basic only) {(K/J)
TI99/4(A)

Cassette

Super Frogger. Cross 5 lanes of
tratfic, 2 barges, 3 logs, treacherous
pirhana infested waters and get
eaten by the alligators anyway!
TI99/4(A) (Ext. Basiconly) (K/J) ... . .. .19.95
Cassette

4. 3-D Startrek. Adds an exciting

new dimension to Startrek.
T199/4{A} (Specify Ext. or console) (K}

Casseatte

Lunar lander. Crash on your

favorite planet; many levels.

T199/4{A) (Specify Ext. orconsole) (K} . 14.95
Cassette

6. Tank. Blast the computer or an
opponent. Ti99:/4(A) {Specify Ext. or
console) (K/J)

Cassette

Diskette versions are $4.00 extra and require use of
the opticnal memory expansion unit.

Add $2.00 shipping and handling charges for less
than three games.

(K/J} Keyboard and Joystick versions included
(K} Keyboard only

Recelve a 20% discount if you order 3
Or more games.

All programs available in Ext. Basic unless
otherwise indicated in the description. Please

Specify.
P miim
]

Look for your Norton Software games
in your nearest store, or call 1-902-
425-8300 (orders only please) or write
for our free catalogue showing these
and other games.

Norton Software will continue to support the TI199/4(A) Home Computer for many years to come. Dealer Inquiries Welcome.
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'ARCADEHITS.~




Now the excitement of original
arcade graphics and sound effects
comes home to your computer:

Introducing ATARISOFT™ A new
source for computer software,

If you awn a Cormmodore VIC 2
or B4, a Texas Instruments 99/44, an
IBM or an Apple ll, you can play the
original arcade hits,

DONKEY KONG by Nintendo,
CENTIPEDEM™ PAC-MAN, DEFENDER.
HOBOTRON: 2084, STARGATE and
DIG DUG, (On the Tl 99/4 A you can
also play Protector I, Shamus, Picnic
Faranoia and Super Storm.)

S0, start playing the ariginal hits
an your computern

Only from ATARISOFT.

Some games also available on
ColecoMision and Intell

Now your computer fits
the arcade hits.

LAt iy
i

Complate this coupon and we'll keap you
g to date ortha newest hits fram
ATARISOFT™

PEOOUCT WHELYL (s o)
1 |:| TI-8974.8 !:-m IE'_IrII'I"'.rIJ-
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(continued from page 24)

concern is to make sure that the desig-
nated processes are carried out. The
driver gives and receives infarmation to
and from the subordinate modules, That
is the ONLY way the subordinate beli:
receive information it is given tc
them by the driver, There is no belt that
connects belt A and belt B, All data must
touch the hands of the operator before
any ather major belt can modity it

If you can grasp evervthing 've just
talked about, you now have an idea of
what  structured  programming  is  all
about, Design the package from the TOP
DOWN, Define the major tasks of the

rogram first, and worry how they are to
accomplished |ater.

Cnce you define the tasks [belts)
needed, vou can write the driver withou
fear, Here is how | waould write the driver
for the above process chart, | will display
them in BASIC, Extended BASIC, and
Assembly Language:

BASIC

LAEny GosUR 10808

LE@a@d]l REM TEST FOR NEW HELI

10020 GOSUR ZAAH

1821 REM TEST FOR EHEMY PLANE
1AB38 GOsUR 3638

10831 REM TEST FOR PLAYER
LE@ad GoSUR 4PPE

1A&4]1 BEM TEST FOR COTNCTDEMOE
18850 GOTO 1AAEE

18851 REM KEEP DRIVER GDING

[®PUT

EXTENDED BASIC

|AEAN CALL NEW HELI TEST FOR
L@@ @ CALL ENEMY TEST FOR
1A2F CALL HASE MOVE TEST FOR
1AA3A CALL SHOT CHROK TEST FOR
| 48 CALL SHOT TEST FOR
| ¢EEE GOTO 19080

ASSEMBLY LANGUAGE

MATK Bl BEWHEL]
L, REMEMY
Bl ARASEFNY
nL ASHTOHE
nL ASHOT
JME MATN

TEaA'T ik
TEST I"aR
TESET IMOR
TEST PR

TEST FOk

At this point, | feel very confident
that | have written a 100'%, error-free
piece of code. From this paint, | would
start dtr[ininl; the lower belts for each of
these main belts, one by one, Once again,
follow the TOP DOWMN approach (o
define what subordinate modules you
will need for each main module, When
you can no longer define modules to per-
form  the necessary tasks, you have
reached the bottam-line of coding and
voou should be looking at a clearly written
piece of code, | would suggest you study
"HELICOPTER ATTACK'" to get you
started on your quest for structured pro-
gramming technigues,

| had mentioned earlier in this article
that the use of structured programming

2 gy 1903 Mbcnrer g Sevnasire:

HEW HEL]J
ENEMY TPLAWE
PLAYER
FPLAYER SHOT
COTHCINENCE
BEEPR DRIVER: G0OI1HG

I HPLT

MEW HELI
EMEMY PLAME
PLAYER
PLAYER SHOI

FLAYER COLNCIDENCE
EEFP DRIVER CO1NS

[ KTLT

always pays off in the long run. Well, it
does, Whenever | encounter a bug (a
“logical” bug, not a syntactical bug) |
immediately know in which “belt' or
subroutine the problem is located. This
saves hours of program tracing to isolate
the culprit, since | know exactly where
the bug ariginates from. There are some
rules that I would like to pass along to you
to help make structured programming
even more efficient. Here are seme rules
of thumb;
1. lsolate the major functions of the pro-
pram to be desipned,
2. For each function, develop a subrou-
tine to handle that function or to call
other subordinate modules to

accomplish that functian,
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3. A single subroutine should be no
more than 50 program lines long. If it
exceeds 50lines, chances are the sub-
routine can be broken into two or
more subroutines.

4. Make the driver on a large line
number . . . say 30000.

5. Make all major function subroutines
on even, repetitious line numbers,
l.e. 5000, 10000, 15000, etc.

6. Make all subordinate subroutine line
numbers subsets of the superior cal-
ling subroutine. For example, if the
superior subroutine starts at line 1000,
make all subordinate subroutines at
1100, 1200, etc.

7. Use meaningful variable names, such
as HELI-COUNT instead of HC or H.

8. EVERY subroutine must have a min-
imum 3-line comment block sur-

11.

. EVERY subroutine shall

rounded by noticeable characters to
abbreviate the function of the
subroutine.
Comment every line of the driver.
have one
entry point into the subroutine and
one exit point from the subroutine
. . . to prevent “spaghetti code.”
At the beginning of the program, dis-
play a large comment block with the
following information:
A. TITLE
B. AUTHOR
C. AUTHOR'S ADDRESS
D. DATE STARTED AND FINISHED
E. VERSION NUMBER (1.0 INITIAL-
LY#*)
**After every modification to the
program, update the version
number (i.e. 1.1) and add a com-
ment describing the condition

@ @ .
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requiring the modification, the
date fixed, the line numbers mod-

ified (or added/deleted), and how
the problem was resolved.

| hope this article has shed some light
to those of you who grapple with your
own code, trying to figure out just what
you had done six months ago or are trying
to decide the best way to code a program.
Structured code is easy to read, easy to
modity, and makes finding errors a whole
lot easier. Personally, | would not begin to
examine a program that was not struc-
tured . . . lwould quickly lose my sanity.
Whether it be BASIC, Assembly, PL/1 or
COBOL, anyone can read my code and
get a general idea of what is going on. |
hope all the readers of this article can
make that same claim . . .if not, keep on
structuring!
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FIND OUT WHY TENEXIS #1...

Mail or call toll-free today for your FREE new “Everything Book for TI| Home Computers”. Learn

everything you can do with your computer, plus hundreds of software, hardware, and accessory
items . . . all for the 99/4A, and all at super discount prices. Shy of mail order? Try your friends at
TENEX, then compare service and value!

$2.95
DUST COVER
SUPER SPECIAL

Why for so little? Just so you will get
to know us! The best quality (honest)
heavy gauge, antistatic translucent.vinyl.
Sewn seams to fit your 99/4A console.
Will accommodate cables and speech
synthesizer. Attractive protection for

your investment. #10017
(Um.ﬁ!’ One)

| Serious
¥About Games?

Plug dlrectly into console for accade style action with these
famous WICO® joysticks. Requires Tl adapter.

Wico Joystick — Comes with fire buttons on handle and body, 5’
cable. Retail $29.95.#10252 ..................... Only $21.95

Famous Red Ball — The kind you find in arcades. Fire buttons on
handle and body, 5’ cable. Retail $26.95. #10266 .. Only $23.85

NEW. “The Boss” — An incredible price that includes pistol-grip
controller, tire button on handle, 5’ cord. #19707... Only $15.95

Tl Adapter — For up to two standard joysticks.
B1028 ... . e $11.95
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ALPHACOM PRINTERS

* No Peripheral Expanslon Box required!
» Silent thermal printers

* B0 characters par second
* High resolution printhead

UNEQUALLED
SOFTWARE SELECTION

Over 600 titles for education, games, finance,
business, graphics, and much mora, On disk or
cassette from these leading software publishers...

EVERYTHING YOU NEED

Printers, joysticks, books, disk
drives, interfaces, dust covers,
program recorders, CABLES, disks
and tapes, surge protectors, x-y
plotters, MODEMS, Monitors, sup-
plies, and more!

All first quality from major man-

- ufacturers with the best prices,

and all in the FREE ‘“Everything

Book for TI Home Computers.”

(A $2.00 Value)

TENEX Computer Marketing Systems o |
BM 35-?3 ﬁmﬁh Bend, IN 46660 Eﬁ g

5t _Oq

Alphacom 42 is a 40 column wide printer

llllllllllllllllllllllll

Interface 42 cable for 99/4A console . . . Cali

Thermal Paper (42)
#20567 (2rolls).................... $4.75

Alphacom 81 is a full 80 column printer
203722 e $149.00

interface 82 cable for 99/4A console . .. Call

Thermal Paper (81)
H20818(2rolle) . .................,

American, Dynamic Data, EduCAltor, Easyware,

Extended, Funware, Futura, Gembar Graphics,
Harvey, Headwind, Instant, Lecher Offshore,
Linear Esthetics, Moonbeam, Microcomputers,
Meca, MICro-Ed, Maple Leaf, Micro-Pal, Not-
Polyoptics, Norton, Qak Tree Systems, Pewter-
ware, Professional Microware, Program Design,
Republic, Romox, Simulsoft, Tomputer, Scho-
lastic Wizware ano more . . .

All in your FREE “Everything Book for Tl Home
Computers'

F’i&m call 219-277- 7726 with questions.

ORDER TOLL FREE 800- 348-2778

MAlL ME (use this form or copy your own) Pay by Check, [ Visa, or © MasterCard

TOD AY -—l Please send me the FREE ""Everything Card No. Exp. Date
Book for Tl Home Computers. CAT. # PRODUCT DESCRIPTION n:{p?rﬁ PRICE

NO PURCHASE NECESSARY. |
Name | -1

Address______ ... .. .. __

Cityistidwyp . _ _
Phone - Shipping & Handling | $1.75
. Thank You! L. Indiana residents only, add 5% sales tax
Mail to: TENEX, Box 6578, South Bend, IN 46660 . | TOTAL
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PRINTER INTERFACING

By Jack Carrel
Staff Technical Editor

Not long after getting my computer, |
would get very frustrated. It seemed that |
was wasting a lot of time scrolling up and
down the file to check and recheck sec-
tions of the file that were outside the 24
line window of video. 'm sure many of
you have experienced this problem. Let’s
face it, 24 lines is not enough space to do
anything significant.

There are really only two answers to
this dilemma, (1) Redesign your compu-
ter and all of your software sothat you can
see more lines of text on your screen or
(2) Get a printer. Believe me, the second
choice isalot easier on you and your bank
account.

| like talking about printers, since this
is one peripheral where the venerable
manufacturer of our computer has
allowed us an almost unlimited choice.
Recently, a friend of mine asked me what
would be the best choice of printer for
him. Well, | learned a long time ago about
giving advice on purchasing computer
hardware and software. | simply do not
give it, But | will gladly show someone
what is available and then let them make
their own decision. This usually helps a
person to better live with their choice,
since it really was their decision.

| decided to take my friend all over
town, showing him as many different
kinds and brands of printers as we could
locate. But before we left, we sat down
and discussed in detail what he wanted to
do with his printer. Then we made a list of
the things we felt he would need from a
printer. By having a list of parameters with
us, we would have an objective criteria
whereby we could compare all of the can-
didates. Then we set out on our epic jour-
ney. Each time we looked at a printer we
would check its specifications for those

things he had decided were significant.

Then we would listen to the sales person
in case there was something we may have
missed.

This brings us to an area of the com-
puter industry that | feel is really lacking,
i.e. salesmanship. You see, | am always
seeing those wonderful advertisements
on television with the cheerful, super-
helpful, knowledgable salesperson effi-
ciently demonstrating some sort of
computer hardware or software. | have
yet to find this paradise of computer mar-
keting. In reality, | find stores that for the
most part blend better with the image |

have of the fallacious used car salesman
and his lot full of questionable derelicts.

I believe the only reason that the
computer industry is doing as well asitis is
because consumers have such an insatia-
ble appetite for getting involved in this
field that they are willing to put up with
almost anything to get what they want.
This type of consumer philosophy will not
last forever; as the consumer becomes
more computer educated, retailers are
going to have to change their attitude and
policies.

During our printer trek, we encoun-
tered two major computer sales syn-
dromes. First there was the salesman, who
had convinced himself that he was liter-
ally a computer GURU. This individual
would do everything within his means to
communicate to us that not only was he
gifted but that he was doing us a favor by
even condescending to our “level”.
Without exception, this salestype would
all but walk away when we informed him
that we were going to use the printer with
a T199/4A home computer system.

The second computer sales syn-
drome we encountered was that of the
unprepared and often tragic demonstra-
tion. Of course, | realize that any demon-
stration has a chance of bombing no
matter what the degree of preparation is.
In fact, | will admit to several such cases
where | have tried to show some innocent
soul a new routine, only to have my com-
puter do something I could not even rec-
ognize, But if all | had to do was
demonstrate a printer and that was my
job, 1 would find some time to become
famtliar enough with it to be able to show
it off.

How many of you would be willing to
purchase a car from a salesman who could
not get the trunk to open or figure out
how to get the car into gear? | doubt if
many people would purchase a car from
an individua!l of such questionable
character,

It is instances like these that make me
thankful for the superior mail orderservi-
ces that are available to the computer
consumer. In most areas of the consumer
market place, the mail order business is
usually considered a questionable risk. In
the computer industry, not only does the
mail order business usually beat the retail
price, but also will deliver the merchan-
dise before the retail store can.

I’m not saying that all retail computer
stores fall victim to these sales syndromes.
In fact, | am sure there are some retailers

I' —

out there that have overcome these prob-
lems. It will be these businesses that will
still be around when all of the computer-
fed smoke has cleared and the consumers
are demanding the same level of sales-
manship they are demanding elsewhere.
To those retailers that fall into this cate-
gory, 1 say wait around. The rif-raf will
soon fall by the wayside.

Finishing the epic tale of our recent
printer conquest, my friend finally chose
a printer whereupon he promptly
encountered the area of computers that
baffles many people — interfacing his
computer to his printer.

It is not as easy as it was when you first
connected your television to your com-
puter. In fact, if you do not purchase the
Tl printer, the project often takes a quan-
tum leap in apparent difficulty. I say
apparent because once you have gotten a
few of the facts concerning interfacing
straightened out, the problems seem to
fade away.

In order to best discuss printer inter-
facing, let’s look at the basic require-
ments for a computer to communicate
with a printer. First of all, the computer
needs to send data to the printer so it can
be printed. This data exchange requires
that the computer and printer be con-
nected by one or more data lines. The
number of data lines depends upon the
type of interface you select. Your two
choices are serial and parallel.

PHOENIY SOFTWARE
SRS eRReRRbs eiqtRisRssetiiet
139-3175 KIRWIN AVE
MISSIS5AUGA, ONT
154 IM4
416-275-6259
Ne feature the following:

ANERICAN SOFTWARE & DESIGN
FUNWARE, FUTURA
NOT PDLYOPTICS
PENTERWARE
TEXAS INGTRUNENTS
WILLONTREE
CASSETTES, DISKS, 99°ER
FOR CONPLETE FRICE LIST WRITE
T0 THE ABOVE ADDRESS

P.S. WE ALSD ACCEPT VISA '
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With the parallel interface, each bit
of a transmitted character has a separate
line. For instance, let’s say your computer
transmits eight bits to a character, as the
T1-99/4A does. This means that you will
need eight wires between your computer
and your printer. The advantage to this

: interface method is speed. The computer
NEw can send data to the printer at a rate of
S well over 10,000 characters per second.

"R T.1. 99/4"

| But as we will discuss later, speed of this
™ LG
and 99/4 s

R . type is usually not a significant factor for
e A | printer interfacing.

A R ' | think the parallel format offers a
tremendous method of interfacing with a
computer. But | feel using this type of
interface with a printer really wastes its
power. | prefer to use the parallel inter-
face on my Ti-99/4A with my home pro-
jects because its easier to implement and
sometimes the speed is required. At a
later date, | will go into more detail about
parallel interfacing.

Serial interfacing sees the computer
sending the data to the printer on one
wire. The characters are transmitted with
bits being sent one after another. So
¥  instead of the printer receiving the entire

ST > 4@ character in one unit of time, it receives

:
'ﬁ' & %
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received, the printer combines these bits

back into a character it can print.
line between the computer and the prin-
ter. This clock is used to synchronize the
generally used with very sophisticated
high speed data transfer and is not availa-

ble for the TI-99/4A system.
- Asynchronous data transfer is
| accomplished without the use of a clock
line. Instead, there are a set of rules that
‘ ’ the transmitting and receiving devices
must follow in order to successfully per-
form the data communication. These
rules are necessary so the receiving
line during the next data unit interval.
After a character has been transmitted,
bit is twofold; to prepare the data line for
ARCADE—STYLE JOYST'CK the transmission of the next start bit, and
. i .. to allow the receiving device time to com-
features left/right hand play five year limited warranty © b U <O

S each bit in a unit of time. And after a
L o . certain number of bits have been
There are two types of serial data
transfer; synchronous and asynchronous.
The difference between these two types
B of data transfer concerns the use of a syn-
chronizing clock. Synchronous data
transmission requires an additional clock
I ces. Synchronous data transmission is
equipment (in this case, a printer) will be
able to distinguish one character from
another.
Each character is preceeded by a start
' bit. This bit tells the printer that the first
/-—— bit of a characteris going to be on the data
the next bit transmitted by the computer
is called the stop bit. The purpose of this
plete the last character. The latter is a
SUGGESTED RETAIL PRICE $29.95 leftover of the days of the slow and cum-

= @y 0O bersome mechanical teletype machines.

ﬂgwp)@RW C@ﬂ]ﬂr}_%f These machines performed all of their

BISHOP, CA 93514 (408) 358-3430 DIVISION OF CALTRON functions through the use of mechanical
DEALER INQUIRIES INVITED °  T.i. 9/44 and 8/4A are trademarks of Taxas Instruments devices. They were chviously very slow.
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S0, the period or duration of the stop bit
was used to allow the receiving device
time to complete the execution of the last
character and to returnto a waiting state.
With most printers today, the latter pur-
pose of the stop bit is not necessary.

Now, | wish to explain a term that |
have been using since its meaning is of
paramount importance to serial data
communication; the DATA UNIT INTER-
VAL. Timing isthe wholekey to successful
serial data transfer. Since the datais trans-
mitted one bit after another, the time in
which they are received by the printer is
very significant. First the start bit is trans-
mitted. Then the first data bit is transmit-
ted tollowed by the second and so on.
The printer has to have some way of dis-
tinguishing between these bits. It does
this byIﬂﬂkingattheincmmingaigna!ﬂniy
at certain equidistant times.

Therefore, once the start bit has been
detected, the printer will know that one
unit of time later the first data bit will be
on the data line. And two data units after
the start bit, the second data bit will be on
the data line. The printer cantinues to
sample the data line at these successive
time intervals until the entire character
has been received.

How does the printer know how long
to wait between bits? This information is
given to the printer in the form of the
BAUD RATE. The baud rate specifies the
number of bits per second that will be
transferred between the computer and
the printer during the transmission of a
character. Let’s say that a printer and
computer are set up totransfer data at 300
baud. This means that during the trans-
mission of a character, the bits are being
transmitted from the computer and
received by the printer at a rate of 300 bits
per second.

More significantly, the printer will be
sampling the incoming data every 3.33
milliseconds. That 3.33 milliseconds is the
data unit interval. So, once the printer
receives the start bit, it knows that 3.33
milliseconds later the first data bit will be
on the data line, and 3.33 milliseconds
after that the second data bit will be on
the data line, etc.

The data unitinterval is calculated by
taking the reciprocal of the baud rate. So,
the faster the baud rate, the shorter the
data unit interval. For most microcompu-
ters, the TI-99/4A included, the fastest
baud rate is.9600. This gives a data unit
interval of 104 microsecond:s.

The start bit and all of the data bits
must be transmitted from the computer at
the specified baud rate. Only the stop bit
can vary from this requirement. For the
stop bit, the data unitinterval is the shor-
test duration allowed. In other words, for
a 300 baud system, the stop bit interval
can never be shorter than 3.33 millise-
conds. But the stop bit can be, at anytime,
longer than the data unit interval. The
purpose of this rule is simple. Suppose
you wanted to type on your computer,

and you wanted the characters you type
to be printed on the printer. Also, let’s
suppose you type at about the same
speed that | do, approximately 20 words
per minute and we must include all
errors. Otherwise, | doubt if | could even
maintain that rate.

Let’s say that the average word you
dre typing is six letters long. At 20 words
per minute and six |etters per word, you
are typing 140 characters per minute. This
includes spaces, which must also be trans-
mitted to the printer. Now if you have
your computer interfaced to your printer
at 300 baud, the space between the typed
characters will be approximately 460 mil-
liseconds. This is the equivalent to the
time 1t would take to transmit 14 charac-
ters at this baud rate.

Even at 300 baud, which is arelatively
slow data transfer rate, a typist would
have to type about 300 words per minute
in order to send data to the printer with-
out allowing a delay between characters,
Not many of us can type at this rate. |f
anyone reading this can type that fast,
please put down this article and drop a
resume in the mail to the IUG. We could
use your heip immediately.

Of course, this trivial example is not
the only case where the long stop bit is
necessary, but let it suffice to say that
there are many times when the printer
needs to be prepared and waiting for the
next character.

Now let’s cover a subject that | feel is
analogous to the myth of the 200 watt
graphic equalizer for automobiles. I'm
sure you have read or heard of these devi-
ces. It is my belief that you can get very
superb sound reproduction and of suffi-
cient volume without using a fraction of
200 watts.

But somewhere has evolved the phi-
losophy that the power supplied by a
sound system is directly proportional to
the quality of reproduction of the sound.
It is this same type of thinking that has
inundated the field of computer interfac-
ing. It seems very important to a lot of
people that their printer receive data at
the maximum available baud rate. As |

e

said before, this figure stands at 9600 baud
for standard serial interfaces.

This does not mean there are no
cases where the maximum baud rate js
necessary. But | would like to do some
tiguring for you.

First, let’s say we have a printer that
can print 90 characters per second. Given
that each character consists of a start bit,
eight data bits and a stop bit, this means
that our printer can accept and print data
from a computer at a rate of 900 baud, or
bits per second. So even if we had a prin-
ter that could print at a rate of 150 charac-
ters per second, our printer could only

UNOFFICIAL
99/4 (A)
Offers A

“No Quibbile”
Guarantee

UNOFFICIAL 89/4 (Al is a bi-
monthly publication dedicated
to the T1-89/4 and TI-89/4A
computers. In UNOFFICIAL you
will find program reviews, pro-
grams to enter, articles to help
you sharpen your TI skills, and
articles from Tl owners.

UNOFFICIAL is entering its
second year of publication and
continues to offer a "No Quibble"
Guarantee. If you are not happy
with your first issue, write and
receive a full refund. .

All subscription requests
must be accompanied by check
or moneyorder (U.S. currency
only). Subscription fees for one

year are:
LU.5. - $10.00

Canada & Mexico - $13.00
Overseas by sea - $20.00
Overseas by air - $40.00

P.0. Box 651 @ Clute, Texas 77531

Yk ARTIOS
u 3211 NW. 26th St
Oklahoma City, OK 73107

Prices: Disk - $2195
Tape - $17.95

ALL VERSIONS ARE 100% ASSEMBLY LANGUAGE FOR REAL ARCADE ACTION!

CHANGE THE COLOR OF THE CUBE TOPS
BUT AVOID FALLING BALLS AND NASTY CREATURES SN
** ADVANCED FEATURES **

** Action and graphics that will make other computer owners wish they had a 99/4 **
Progressive screens and levels of difficulty will delight youngsters and challenge video game
addicts ** Select one or two players ** Players can select starting level of play independently

** LIse Joysticks or arrow keys **

** Peripherals required (Specify version when ordering) **
' Version 1 {disk): Editor/Assembler or Minimemory Module, Memory Exp  **
** Version 2 {disk): Extended BASIC Module, Memory Expansion **
**oversion 3 {tane): Minimemory Moduie cassette recorger *+

*** Dealer inquiries welcome ***
wWritten by Bill Gronos and Jack Carrel
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BETTER
QUALITY
SOFTWARE

Software for T1/99 Home Computer

———

SPRITE BUILDEFI

A user friendly extended basic
program written by JET.
Design your own sprites on
screen with optiocns such as:
multi-directional cursor move-
ment, background-foreground
color changing and reading of
hex code if optional speech
synth attached. Comes with
book containing 150 usetul
sprite designs and hex codes,
ready 1o add to your own
programs.

$19.95 Cass $21.95 Disk

MS ADVENTUFIES
Created by MIKE STEWART.
These extended basic adven-
tures consist of an MS Adven-
ture Module Program which
uses MS Data bases. Accepls
two word commands. Ability to
save and restore game. Part 3
of “'‘Quest for the Key" includes
medule program and data base
“Search for Mergen’s Keep''.
Search a magical land for en-
trance into the keep. Also
available: Part 2 {(Data Base on-
ly, Part 1 req'd.) "The En-
chanted Keep™. The quest con-
tinues in Mergen’s enchanted
castle. Can you find the key
and free the princess.

(32K req'd mr disk)

Part 1:
$24.95 Cass. $26.95 Disk
Part 2:
$14.95 Cass. $16.95 Disk

L ook for Future Data Bases

s2 As

ALPHANUM DELIGHT

Educaticnal extended basic
game by JET. Uses picture
graphics to captivate your
preschooler. Help them learn
letters and numbers with both
visual and optional audio
recagniticn with speech synth.
attached. Excellent graphics.
$14.95 Cass $16.95 Disk

MERRY MATH
An educational extended basic
program by JUDY THOMAS.
Help your pre-schooler and
early grade learners with
beginning math skills. 3 diffi-
culty levels and sprite graphics
will encourage them to go from
one reward to the next.
$14.95 Cass $16.95 Disk

COMBO SPECIAL 1

-/

CAPTURE THE INTRUDER

An intruder has penetrated a
top secret naval base. Your
mission: surround and capture
him for interrogation. With TEI
speech option. By JET.

AND
MOON BASE RYNIN

Command a research facility.
Will you be able to save the
base frem an approaching
meteor? Use neutron laser and
deflector beam. By JIM
BOZEMAN.

Both basic programs:

$14.95 Cass $16.95 Disk

LOST DUTCHMAN

A superb text adventure game
written by ERIC STEENBURN.
Search Arizona's Superstition
Mtns. where countless pro-
spectors have sought in vain
for the gold and the glory of the
Lost Dutchman Mine. Written
in compressed Ex. Basic using
all available memory. This pro-
gram has over 60 words in its
vocabulary & will challenge the
best of adventurers.

(32K req'a for disk)
$17.95 Cass $19.95 Disk

COMBO SPECIAL 2

OUT ON A LIMB
A very challenging word guess-
ing game. Are you Ssmart
enough to save the monkey?
Also allows for creaticn of
player*s own word list

, 'y k///ﬁ”’“‘

AND
COLOR MASTER

A color code guessing game.
Try to guess the secret four col-
or code in fewest possible trys.
One or two players.

Both extended basic, speech
optional programs, by JET.
$14.95 Cass $16.95 Disk

ATTN. AUTHORS
We are soliciting high quality
orograms. Write for information
on royalties. We pay top prices.

* DISK DRIVE SPECIAL *
QUME 5.25 half height DS DD 500 K unformat-
ted floppy disk drive. Heavy duty, engineered for
industry use. Two drives can be mounted in P
Box, #1 Drive Direct plug in. Instr. included. Full
Factory Warranty. Usable on 5td. computers.

$199.00 + $5 S&H per drive
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P.O. Box 11128
Huntsville, AL 35805

or Call Mon.-Fri. 8 AM - 5 PM
1-2(35-533-0299

VISA AND MASTERCARD ACCEPTED

add $1 S&H per software item
Ala. residents add 4% Tax

receive data at a rate of 1500 baud without
losing or dropping characters.

Now this analysis would suggest that
all you need to do to print at the faster
baud rates is locate a printer that will print
at the speed you will need to use the
higher baud rates. Well, this is not as good
an idea as it may sound. It turns out that
the speed with which a printer can print
characters is a very important factor in the
design and technology used to build the
printer. Therefore, theincrease in charac-
ter thoughput will give a dramatic effect
upon the price of the printer. As far as |
know, if you want a printer that will print
characters at a rate greater than 150 cps,
then you will have to spend more than
$1,000 for your printer.

Don’t worry, it’s not as bad as it
appears. You see, almostall printers come
supplied with some sort of buffer.
Although the size of the buffer may vary,
the major purpose of the buffer does not
change. A buffer in this case is a block of
memory where the printer can temporar-
ily store characters until itis ready to print
them. With a buffer, the printer can
receive data at a rate different from the
rate at which it can print the characters.
So, although the printer can only print at a
rate of let’s say 90 cps, it can receive data

a rate of 9600 baud.

Our problems are over, you say.
we'll just make sure we get a printer that
has a buffer and will accept data at a rate
of 9600 baud, and there will never be a
problem. Well, that’s not exactly true.
You see, we haven’t discussed what
happens when the buffer fills up. If you
are only printing characters at 90 cps, then
it is quite possible that you will fill the
buffer very quickly.

Once the printer buffer has been
filled, the printer will inform the compu-
ter by way of a control line that itcan no
longer accept data. In response to this
information, the computer will quit send-
ing data until it receives a signal from the
printer saying it can once again accept
data. Usually printers will not accept any
data from the computer until the printer
finishes printing the line it was on when
the buffer was filled. This means thatonce
the buffer has been filled, the computer
can for the most part, only send one line
at a time to the printer,

I’m sure you’re beginning to see my
point. After filling the buffer, the data
transfer rate between the printer and the
computer drops back down to the rate at
which the printer can process the charac-
ters. This means that the speed advantage
resulting from the use of a buffer is
directly related to the size of a buffer.

Let me illustrate my point with
another example. Suppose we have a
printer that can print characters at a rate
of 90 cps. It has a 2,000 character buffer
and will accept data into the buffer at
rates up to and including 9600 baud. Let’s
say we want to print a document with 60
spaces to a line and 5 lines to a page. This
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represents a total of 3,000 characters per
page. Now let’s compare how long it
takes to print one page at two different
data transfer rates, 1200 and 9600 baud. It
turns out that at 9600 baud, the printer
buffer will have been filled after 2.3
seconds. At this time 2208 characters will
have been transferred from the compu-
ter. From now until all of the data has
been sent from the computer, the
transter rate will effectively be 90 cps or
900 baud. This data transfer will last
another 8.8 seconds after the printer
buffer was filled the first time. This gives
us a total transfer time of 11.1 seconds.

Now let’s try it at 1200 baud. At this
data rate, the computer does not fill the
buffer before the end of our page. There-
fore, the total time to transfer the data is
about 25 seconds.

Even though the higher transfer rate
filled the buffer very quickly and spent
about 80% of its time waiting on the prin-
ter, it still maintained a more than 2to 1
margin over the slower baud rate.

Now let’s print two pages of text and
see what happens. This means we are
transferring 6,000 characters to the prin-
ter. Once again, at 9600 baud, the printer
buffer is filled almost immediately, in 2.3
seconds. Now the computer’s effective
transfer rate is lowered to that of the 90
cps of the printer. And the remainder of
the transfer takes about 42 seconds. This
gives us a total transfer time of 44.3
seconds.

At 1200 baud, the printer buffer once
again does not get filled and the total data
transfer time is about 50 seconds. As you
can see, the advantage of the faster baud
rate has dwindled substantially.

In fact, at three pages of text, the
lower baud rate does fill the buffer and
from then on the two data rates take the
same amount of time.

Before this analysis, intuition would
tell us that the more data you needed to
print, the faster the data rate you would
need. But in fact as | have shown, the data
transfer rate is almost irrelevent, when
you are printing large amounts of data.

Of course, there are several variables
you can change that will affect the results
of this experiment. If you increase the size
of the buffer, the more pages of text you
can print before the buffer is filled, and
the more data your computer can transfer
at the faster baud rate. Of course, if you
increase the.character thoughput of the
printer, the data transfer time will be
decreased for the higher transfer rate
because its transfer time is dependent
upon the printer speed. (80% for one
page)

The reason | took the time to show
you this is because | feel that you must
consider both the printer’s buffer size
and the printer’s interface data transfer
rate when you are looking for a printer.
Don’t be tricked by media hype and high
baud rates into spending more on a fea-
ture that offers no real advantage to you.

Let’s get back to our discussion of the
requirements of a serial asynchronous
data interface system. We have already
discussed the need of the data line. Also,
we have been introduced to the concept
of control lines. Because the printer usu-
ally cannot process data as fast as it is
being received, the printer must have a
line whereby it can inform the computer
when it can receive data and when it
cannot.

For electrical reasons, our interface
also requires a ground connection
between the computer and the printer.
Sometimes an additional line is required
by the printer in order for the computer
to tellit thatitis goingto be sending some
data.

50 with these four lines ocur compu-
ter and printer can be fully interfaced.

This type of interfacing is a real bright
spot in the field of microcomputers. As |
am sure you are well aware, nothing is
standard in the field of home computing.
For example, a certain program will work
on one computer but not on another. The
same is true for disk drives and other peri-
pherals. Butin the area of serial data inter-
facing, there is a standard which s
miraculously available on almost any
home computer, the TI-99/4A included.

This interface standard is called
R$232C, although usually the Cis left off
the name. The RS$232 standard specifies
both the electrical characteristics of sig-
nals and a functional description of each
signal. Also, this standard describes the
type of connector and pin assignments.
The standard goes into much greater
detail since it really covers the needs of
computers to each otherandto terminals.
But information in this standard very con-
veniently covers the needs of a computer
to printer serial interface.

The data from the computer ison pin
3 of the 25 pin R5232 connector. This sig-
nal is given the mnemonic of TXfor trans-
mitted data. The logic ground is on pin 7.
And the signal from the printer, to signify
when it can accept data, is on pin 20 of the
computer connector. This signal is
referred to as DTR which stands for data
terminal ready.

Last of all, the signal that is sometimes
required to tell the printer that the com-
puter will be sending data, is called CTS
which stands for Clear To Send. This sig-
nal is on pin 5.

| am not going to cover the pins on
the printer because although they claim
to follow the RS232 standard, there is
often confusion on the manufacturer’s
part concerning what signal should go on
which pin. This problem arises from the
fact that several manufacturers try to
match the pinouts designated for the
computer while the standard does not
necessarily subscribe to this philosophy.

In order to properly interface your
computer and printer, you are going to
have to get out the Tl RS232 INTERFACE
tnstruction manual and the interfacing

instructions supplied with your printer
and sit down and figure out the best con-
figuration for your system. Often this
problem is alleviated if you can locate a
manufactured interface cable made spe-
cifically to work with your brand and
model of printer and the TI-99/4A com-
puter system,

I hope this explanation of the world
of printer interfacing will help you not
only purchase the best printer for your
needs, but obtain the most from your
printer.

This package makes short work of
tracking 35 expenses and 7 incomes
(which may be changed, deleted or
added too}. Suggestions and instructions
for its use are provided.

Daily or weekly recards may be stored
and then entered on supplied monthly
forms,

Household financial record keeping
becomes easy and pleasant. {The results
may surprise you,)
Commodore 64 or T1-99/4A
Tape - $14.45
with Forms and Step by Step lnstructions
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assembly language machine. Requires Mini
Memory Module. Load once and use all
day, saving and restoring source assembly
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LY LINE

GATB BREAKS THE SOUND

BARRIER

By Bill Gronos

Senior Technical Editor
9505 S.E. 15th #8

Midwest City, OK 73130

As the lead-in suggests, we are going
to discuss the Assembly language access
to the 99/4’s superb sound generator. But
first, how do you like $60 consoles?

| liked it so well I bought two. After
all, | paid more for my Extended BASIC
module! What, you may ask,am | going to
do with three computers? Lots!

The most exciting idea | have is to
bank two of them together via the joystick
ports. Since the joystick signal levels are
standard transistor to transistor logic
(TTL), the coupling could be done
directly and cheaply. | happen to have an
old black and white TV in my garage
which currently functions as a cockroach
egg incubator. Imagine playing computer
games with each player having his own
keyboard and display screen and each
player’s actions are passed between the
two consoles! “Global thermonuclear
war” would make a good two computer
game; (“Wow!, either these are the best
3-D graphics I've ever seen, or that’s a real
roach crawling across my screen’).

If | can set the “Joy-Couple” idea to
work, I'll share it with you, However, if
you haven’t already bought a back-up, it
will probably be too late by the time you
read this. Your local toy store probably
sold their last one weeks ago.

Another good use for an extra com-
puter would be for Assembly language
programming support. It could be loaded
with coding to do hexadecimal arith-
metic, reverse assembly or many other
debugging aids that now require me to
interrupt what I'm currently doing in
order to load the support software. The
sixty bucks you spend for an extra console
may well buy the best “peripheral” you
can set for your 99/4.

A MAJOR REVISION TO
GATB

For any of youreading Assembly Line
for the tirst time, GATB ™ is short for
“Gronos’ Assembly Translated Basic”
which hopefully will aid the novice
Assembly language programmer by let-
ting him write machine language code in
a Pseudo-BASIC style. Rather than re-
describe the wheel in every issue of
Enthusiast 99, newcomers should try to
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find someone with the last two issues for a
further explanation,or order them
through the Users-Group.

Having to continue the GATB saga
from issue to issue isn’t easy. Also, many
of you are having problems typing in the
extensive amount of coding required. |
decided the best course of action would
be to explain GATB in small chunks and at
the end of the GATB series make entire
program listings available at a nominal
cost. PLEASE, DO NOT SEND EITHER
MYSELF OR THE UG ANY MONEY IN
ADVANCE. | made a big mistake when |
prematurely announced a booklet | was
writing on Assembly language. This
resulted in many readers sending in
advance orders complete with checks
and cash. The booklet writing came to a
standstill with little hope of being finished
in the near future. 1 will return all funds
and | apologize to you all. Now that | got
that off my chest, | can explain the change
| am making to the GATB system.

| wasn’t at all happy with the way
GATB handled variables. Those of you
who have been with this series from the
start will remember that variables were
specified as hexadecimal numbers
greater than > 7FFF. When a subprogram
encountered a number such as » 8000
(variable “Q"} or 28001 (variable “1”)in a
parameter list it would look up the varia-
ble’s value in a special area of memory set
aside for this purpose. This method had
three drawbacks.

‘You couldn’t give a variable a mean-
ingful name, such as “SCORE”; negative
constants were cumbersome to handle:
and a special area of memory had to be
pre-designated, which would tie up
excessive memory unless you knew
exactly how many variables you were
going to need. The wasted memory was of
little concern to Editor/Assembler users;
they have memory coming out their ears.
Mintmemory users, however, scrape to
save every byte they can,

Therefore, | scrapped this method
and went back to the drawing board. The
feature I most desired to add was to allow
variable names. The conventional
method would be to construct a “symboal
table” such as BASIC does. The drawback
to this was the waste of memory that
would be caused by having to use ASCII
text strings in the parameter lists. Even if
we limited the variable name length tosix
characters, we're talking about a sizable
overhead.

Then it dawned on me! Assembly
language incorporates a symbol system
that could be adapted to GATB with little
overhead coding. | called the method
“double indirect addressing”, Before |
attempt to explain this concept, let me
review the technique of indirect
addressing.

The TMS9900 microprocessor in your
computer can use six addressing modes;
workspace register, workspace register
indirect, workspace register indirect
auto-increment, symbolic memory and
indexed memory. Workspace register
indirect addressing is explained in section
4.1.2 in the Editor/Assembler manual. Let
me clarify this for you with an illustrated
example. Suppose we have a section of
memory set up like this:

ADDRESS CONTENTS
A000 1234
A002 56/8
A004 ABCD

The instructions L1 1,>A000 and MOV
1,2 would place the value »A000 into reg-
ister 1and then copy that same value into
register 2. This is an example of work-
space register addressing.

Indirect register “addressing is
designed by preceding the register
number with a asterisk (*). The instruc-
tions LI 1,2A000 and MOV *1,2 will cause
the microprocessor to use the contents of
register 1 (still >A000) as an address rather
than a numeric value and the value stored
at memory address will be placed into
register 2. So now, reg 1= %A000 and reg 2
21234,

If the two instructions had been LI

- 1,2A000 and MOV *1+,2, we would be

using the workspace register indirect
auto-increment form of addressing.
When these two instructions are per-
formed, reg 1will equal >A002 (it has been
auto-incremented) while reg 2 will still be
given the value »1234. What would
happen if a third instruction, MOV *1+,3,
were executed? The result would be: reg
1= 2A004, reg 2= 21234, reg 3=)5678.
What if our two instructions had
been L1 1,5A000 and MOV *1,1? Register 1
would change from » A000 to »1234.
Now let me explain how doubleindi-
rect addressing works in GATB. All GATB
routines that duplicate BASIC subpro-
gram calls are accessed by Branch and
Load Workspace Pointer instructions.
This instruction saves the address of the
memory word that follows the BLWP in
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register 14 of the subroutine workspace.
The GATB routines know where to set the
parameter list from because the address
of the first parameter is saved in reg 14.
we’ll analyze the double
addressing method by seeing how the
GATB SOUND routine fetches the value
of the sound duration variable named
“TIME”. The coding might look like this:

DEF RUN

A000 03E8 TIME DATA 1000
A004 006E FREQ DATA 110
A006 0002 VOLUME DATA 2

A008 0000 ZERO DATA 0

ACGOA 0420 RUN BLWP@SOUND
A00C A100

AOGOE A000 DATA TIME,FREQ
A010 A004

A012 A006 DATA VOLUME,ZERQ
A014 A008

A016 10FF IMP $

Time for a pop quiz: what value will
register 14 of the SOUND subroutine
have when the BLWP @SOUND is exe-
cuted? Reg 14 will equal »A00E because
the BLWP @SOUND requires two words
~of memory and > AOOE is the first word of
memory following the instruction. Did
you say “2A00C"? If so, “GOT YA”'!

Now let’s take a look at the SOUND
routine instructions that fetch the first
parameter in the data list, which hap-
pends to be the duration value. The
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indirect

parameter list does not contain the actual
duration value; it has the address of the
memory word that stores that value. The
first part of the fetch is MOV *14,4. This
loads reg 4with address YA0000 and incre-
ments reg 14 to YA010, The second part of
the fetch is the instruction MOV *44,
Finally, reg four contains »03E8. It took
two indirect instructions to do this, hence
the name “double indirect addressing”.

Thus, this method lets us use variable
names that can have a meaning to us, but
it does have a drawback: we can’t use
constants in the parameter lists. That was
why symbol ZERO had to be specified. If
instead of the label ZERO we had put
numeral 0 for the last value of the
parameter list, the value stored at address
»0000. which sould be > 83E0 no matter
what version of 99/4 or 99/4A you have
because »0000 and Y0002 are the context
vectors for the reset interrupt, would
have been used by the SOUND routine.
That would have caused some pretty
weird sounds and would probably “lock
up’ your console.

THE GATB SOUND ROUTINE

I still get many letters telling me V'm,
writing above the experience level of
some readers. As I've said before, my
audience is too diverse to permit a
median level of experience to be
assumed. This month’s ASSEMBLY LINE is
going to bore all you more experienced
Assembly language programmers
because I’'m going to cover a lot of ele-
mentary points such as hexadecimal con-
version and ‘““twos complement’”’
arithmetic.

| have written extensive notes within
the coding for the CGATB SOUND routine.
Because of this, the program list is printed
at the end of the article without the notes
so that it can be entered more easily.

Minimemory owners will need to
limit the length of the labels to two
characters.

‘This is a “stand alone” routine and
does not require any of the previous
GATB coding given in the past issues of
ENTHUSIAST ’99. The parameter list that
must follow the BLWP@SOUND instruc-
tion has the same order as the Basic CALL
SOUND subprogram: duration, freq 1,
volume 1, freq 2, volume 2, freq 3, volume
3, noise type, noise volume. You can
specify all three tones and one noise at
the same time or you may omit any of
them. However, you must put a variable
name that has a value of 0 at the end of the
parameter list so the sound routine will
know when to quit.

The following sound calls are ail
valid:

BLWP @SOUND

DATA TIME,FREQ,LEVEL,ZERO

BLWP @SOUND

DATA X,Y,Z,ZERO

BLWP @SOUND

DATA D,F1,Vv1,F2,V2,ZERO

Li 1,1000

MOV 1,@TIM

LI 2,3000

MOV 2, @FREAK

LI 3,4

MOV 3,@VOLUME

CLR @END

BLWP @SOUND

DATA TIM,FREAK,VOLUME,END

Not legal is:

BLWP @SOUND

DATA 1000,110,2,0

Of course, no error statement will be
issued, but you're going to hear some
mighty strange sounds!

GATB CODING COMPLETE
WITH THOROUGH

DOCUMENTATION GATB
EQUIVALENT OF BASIC CALL SOUND

SUBWS]1 RBRSS 32

A register area is allocated for use by
the SOUND subroutine.

SNTBPT EQU >83CC VDP
TBL LOC

SNSTRT EQU >83CE LOAD
#1 TO START

SNTBLC EQU >83FD SET

LS BIT
We EQUate symbolic names for

three “scratch pad RAM" addresses that
are used by the automatic sound routine.
The symbols are abbreviations for
SOUND TABLE POINTER, SOUND START
and SOUND TABLE LOCATION.,

SNDOFF DATA >@49F, >BFDF,
>Prado

This data string contains four sound
operations that specify maximum atten-
tuation values for the tone generators and
the noise generator. These operations
will be appended to the end of .every
sound list so that the sound will stop.

SOUND DATA SUBWS]
DATA $42

This is the standard heading for a sub-
routine that is to be accessed by a Branch
and Load Workspace Pointer (BLWP)
instruction. SOUND is the name of the
routine, SUBWS1 is the label that marks
the beginning of the workspace area
(which is defined at the end of the cod-
ing). $+2 is the location of the firstinstruc-
tion. “$"" is the shorthand symbol for the
current memory location, so +2will be the
next available word of memory. We could
have used DATA SUBWS+4, which indi-
cates the same memory address, but
requires more typing. These two lines
could be merged into: SOUND DATA
SUBWS1,$+2 which requires even fewer
keystrokes and a few less bytes of space
when the coding is saved to disk.

In the Editor/Assembler manual, a
heading such as this is called a “context
vector’’,

LI 6,>3001
LI 5,>80800

All the instruction bytes that are fed
into the sound generator require that the
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most significant bit be set to one. Hex
28000 only has this bit set and will be used
in formatting the sound instruction bytes,
MOV *14+,4

We fetch the first variable address
from the string of names following the
BLWP @SOUND instruction. The BLWP
instruction automatically saves the
address of the next program step to be
executed when the subroutine call is
completed and return to the main pro-
gram is executed with a ReTurn with
Workspace Pointer (RTWP) instruction.
In this use, however, the BLWP is fol-
lowed by a data string that lists the
parameters of the sound list.

Since GATB attempts to emulate
Basic functions as nearly as possible, the
sound list follows the same format that
would follow a CALL SOUND instruction:
duration,tone no. 1frequency, tone no. 1
volume, tone no. 2 frequency, tone no. 2
volume, tone no. 3 frequency, tone no. 3
volume, type of noise, volume of noise.
The first parameter is the duration we
want the sound to be heard specified in
milliseconds. Actually the sound routine
doesn’t come anywhere near this
precision.

A millisecond is 1/1000 (.001) part of a
second. Did you ever notice that if you
specify either 1 or 10 milliseconds as the
duration in a BASIC CALL SOUND, both
values produce tones of the same length?
This is not because the sound processing
IC chip is inprecise, it’s because Basic is
using the builtin interrupt routine to con-
trol the sound time duration. The inter-
rupt concept was explained in detail in
the November Enthusiast 99, so I'll only
briefly recap the highlights.

The standard system interrupt in the
99/4 is triggered by the video synchroni-
zation signal that is fed to your monitor to
stabilize your screen. It occurs 60 times
per second. This 1/60 second spacing is
critical, so the Video Display Processor IC
chip must have a separate time base cir-
cuit. All computer timing circuits are
based upon a “crystal” which oscillates at
a very high frequency in order to achieve
a very high precision.

Remember a number of years ago,
long before digital electronics exploded
into home use, when the Accuratron
watch was first introduced? We were
bombarded by commercials touting the
extreme accuracy of this watch which
used a tiny tuning fork to break a second
into 120 parts. Ordinary wristwatches
used a ratchet driven escape movement
to separate a second into five pieces,
Thousand dollar Swiss watches had very
precise movements that could cycle in
1/20 second.

Well, along came the digital revolu-
tion and Swiss watchmakers looked on in
horror as ugly, impersonal factories
spewed out watches by the thousands
which were so accurate the Swiss chrono-
graphs looked like hour glasses in com-
parison. Soon, everyone and thejr dog

had watches that were accurate within
minutes per year. '

But using a 120 vps tuning fork to
time a high speed digital computer would
be like using fireplace tongs to splice
genes. Thus, it is a tiny sliver of quartz
crystal that vibrates 48,000,000 times per
second which provides the critical timing
signals used by your computer’s logic cir-
cuits. This clock speed far exceeds the
maximum 3.33 megahertz clock rate that
the TMS 9900 microprocessor can handle,
so it is “downlocked” to a moderate 3
mhz.

This highly accurate timepiece des-
cribed above is the master clock for your
system. It is this clock speed that deter-
mines how long a given machine lan-
guage Instruction will take to execute.
However, this clock speed is useless to
your video display processor chip circuits.

Due to the frequency requirements
of your monitor, the video processor has
to have its own peculiar clock signal
which is generated by a separate timing
network. Again, a slice of quartz initiates
the clock cycle, but this one has the seem-
ingly odd frequency of 3.579545 meg-
ahertz. This is the clock that controls the
color level of your monitor, the individual
frequencies that can be produced by your
sound generator and, last but not least,
that very important 1/60 second interrupt
signal.
| hope those of you who write me
asking that I put more explanatory notes
with the program coding are happy; the
notes are longer than the instruction list.
Now | can get back to telling you why a 1
millisecond duration sound is the same as
a 10 millisecond note.

Since the interrupt routine occurs
every 1/60 of a second, this determines
the “resolving power” of all the functions
that are interrupt driven: Sprites have
speeds that are multiples of the funda-
mental 60 hz cycle, the “screen time out
counter”, which protects your monitor
picture tube phosphers, blanks the
screen after 32,768 sixtieths of a second
have passed without a key being pressed
and, as you may have guessed by now, the
shortest period of time a tone can be
burned on is 1/60 second.

One sixtieth of a second=16.667 mil-
liseconds, ergo a 1 millisecond tone will
last just as long as a 10 millisecond tone or
a 15 msec one. The tone must be turned
on during an interrupt cycle and the
quickest it can be turned off is during the
next interrupt. |

While this disparity seems quite large
for a very short tone, it is negligible for
tones of 1/4second or longer, with a max-
imum error of 6.7%.

Since this is a tolerable margin of
error, there’s no reason why we should
trouble ourselves with writing a sound
routine that is more accurate than that
which is provided in BASIC. If we did,
program instructions translated from
Basic into GATB would sound different
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when the specified duration is very short.
Let’s continue on to the next instruction.

MOV *4,4

Now we have the actual sound dura-
tion stored in register 4.

JGS SOUND3

Here we test to see if the duration is
negative. If so, we will halt any sound that
is already in progress and begin the new
sound.

“JGT” is the Jump if Greater Than
instruction. There are a dozen different
“Jump” instructions. These are used as
decision making points where alternate
paths are chosen depending on condi-
tions existing when the conditional jump
instruction is executed.

You can pair off the jump instruc-
tions with the compare instructions
(Compare Immediate,Cl; Compare
words,C; Compare Bytes,CB) to duplicate
the BASIC If . . . Then instruction. In this
case itisn’t necessary to do a comparison
because the Move instruction (MOV) has
already done this.

Like many other Assembly language
instructions, when a Move instruction is
completed the microprocessor will per-
form an automatic comparison between
the value being moved and zero. This is
just what we wanted, because sound
durations of less than zero require imme-
diate execution and those greater than
zero will “mark time” until the previous
sound is completed.
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Now we come to a point that many
people have trouble understanding: how
negative values are handled in binary
arithmetic.

Negative binary values are expressed

as “twos complements” of the corres-’

ponding positive numbers. This is easier
to understand if you think of it as
“odometer” arithmetic. If a six digit
odometer was set to zero and then turned
backwards one division, it would read
“999999"”. This would be the “tens com-
plement” of the number 1. In effect, this
is how the odometer would register nega-
tive values because now it will again regis-
ter zero when a positive value of one is
added to it by turning it forward one
division{(—1+1=0).

While ‘“tens complement” does in
effect allow us to have negative values
without having to make room for a minus
(—) sign, it can cause confusion: the
odometer will register “999999” when it is
turned forward that number of miles or if
it 1s turned backwards one mile, Thisisan
important difference, because we all
would prefer to have a car that was rolled
backward one mile rather than one which
has been driven nearly four times around
the world.

To fit this odometer example to com-
puter math, we will have to imagine a four
digit odometer with wheels that are
marked 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E,F.

CHILD
FRIENDLY
SOFTWARE

C
o©

The firstand best programs to give your two
to five year-olds a startin computer literacy!

THinc. Names
e Teaches keyboard skills and
¢ Letter recognition with
e Exciting graphics and music!

THinc. Colors
e The first 2-yr old menu with

¢ 3 exgiting color adventures
e including a first speller!

THinc. Numbers
¢ The best early |earning yet!
¢ |nnovative graphic design
¢ Without any arcade aggression!

Send $14.85 for any of these
Basic programs on cassette to:

THinc.
P.O. Box 6346
Ft. Wayne, IN 46806

These are the sixteen single digit hexade-
cimal numbers. Each digit requires four
binary bits, so the largest value that can be
represented by a word length of sixteen
bits is »FFFF {the “ "’ symbol meanswe are
indicating a hexadecimal value), which
equals decimal 65535. All digital compu-
ters use binary number representation,
which is also called “‘base two”’ since all
numbers must be expressed with only
two symbols: 0 and 1. Hexadecimal
numbers are also called base sixteen
because that is how many symbols can be
used for a single digit. Hexadecimal nota-
tion is used because it only requires four
digits to represent a word value rather
than a binary string that requires sixteen
“ones and zeros''.

Just like the automobile odometer,
there is no direct way to express negative
numbers. The same “roll backwards”
method can be used to change positive
numbers to their negative values and this
is called the ‘‘twos complement”: -1

=>FFFF -2=>FFFE, -3=>FFFD, etc. This rol-

ling backwards of a symbolic odometer
may be alright for finding the negative
equivalents for small numbers, but is
there an easier way for larger numbers?
What is the twos complement of —1000?

First we have to convert +1000 to its
hex equivalent. Special calculators are
available that will aid you in this task (one
such model is calied the “TI PRO-
GRAMMER"), but an ordinary $5 calcula-
tor will do the same trick if you don’t mind
punching in a bunch of extra keystrokes,
Here is a step by step procedure:

Step #1: become familiar with the
“place values’ for each of the four digits
in a hexidecimal number: 4096, 256,16,1.

Step #2: write down a zero for each of
the place values that is bigger than the
decimal number you wish to convert.
Using 1000 as an example, 4096 is the only
value that is larger, so we mark down one
zero.

Step #3: divide the decimal number
by the first place value that is smaller:
1000/256= 3.90625. Write down the whole
number portion of the answer after the
zeros you obtained from step #2. Still
using 1000 as an example: 0,3.

Step #4: subtract the whole number
portion from the division result
(3.90625—3= ,90625). Multiply the remain-
ing decimal portion by 16(.90625 =14.5)
and again write down the whole number
portion after the other values you
obtained (0,3,14).

Step #5: repeat step #4 until you get
four values written down (14.5—14=5;

Step #6: substitute the hexadecimal
value for each of the four values (0=0; 1
=1;2=2.,,9=9; 10=A;11=8; 12=C; 13=D; 14
=E; 15 =F,{OE38. The conversion is
complete: 1000= { OE38.

Now you can see why an extra 99/4
console comes in handy for program sup-
port. You can be using one console to
write the program using the Editor/As-
sembler or Minimemory and you can

have the other console programmed with
support software such as a Basic decimal
to hexadecimal converter and vice versa.
Let's do another conversion step by step
to make sure everyone understands it.
we’ll convert 99:

Step #2 result: 0,0.

Step #3: 99/16=6.1875, 0,0,6

Step #4: 6.1875—6=.1875, .1875=3,
0,G,6,3.

Step #5: not required since we
already have four values.

Step #6: »0063. Voila!, we have the
answer. Gee, this is kind of fun: let’s do
one more; 25000.

Step #2: no zeros.

Step #3: 25000/4096=6.1035156. 6.

Step #4: 6.1035156—6=.1035156,

Step #5: 1.6562496—1=,6562496,

Step #5 (repeat): 10,499993—10
=.499993, 8), 6,1,10,8.

Step #6: *61A8. 25000= 61A8.

Now that you can convert positive
numbers into their hexadecimal equival-
ents, let’s learn to convert negative
numbers. What is 25000 in hex?

Take the four values you ended up
with from step #5 of the above conversion
(6,1,10,8) and subtract each of them from
15: 9,14,5,7. Perform step #6 for these
values: »9D57. Add 1 to this result: »9D58
= —25000.

For those of you who are skeptical of
this method, test it out for yourself. Any
negative number when added to its abso-
lute value will equal zero: —25000+25000
=(0. Let’s add the hex equivalents of these
two numbers and see if this rule of addi-
tive inverses” holds true: »9D58+61A8
=210000. What happened? »10000 doesn’t
equal zero, it equals 65536!

Actually, in 16 bit binary arithmetic
10000 does equal zero because this
number requires 17 bits and 17 bits just
isn’t going to fit in one word of memory.
And no, that 17th bit isn’t going to “carry
over” to the adjoining word of memory, it
is ignored. This is just when your car
odometer hits 100,000 miles; it only shows
the five zeroes.

This method for handling negative
numbers in binary works well, but it does
pose one ambiguity: many binary
numbers are going to have two possible
values. If we only consider the values as
positive numbers, sixteen binary digits
will allow us a range of numbers from0to
65535. However, if we consider all that
have the most significant bit (the left-
most bit) to be negative numbers, the
range of values becomes —32768 to
+32767. Therefore, »FFFF can be either a
whopping 65535 or a miniscule —1. How
does the computer know which value we
wish to use? — we tell it.

And how do we tell it? By choosing
the appropriate conditional jump instruc-
tion depending on whether we want a
logical or an arithmetic comparison.
Arithmetic comparisons take the sign of a
number into consideration but logical
comparisons do not. So when we say
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arithmetic, we are referring to a range of
numbers between —32768t0 +32767. Log-
ical, conversely, treats all numbers as
members of the set from 0 to 65535.
There are four logical conditional

jumps: Jump if High (JH); Jump if High or

Equal (JHE); Jump if Low (JL); Jump if Low
or Equal (JLE)}, but there are only two
arithmetical jumps: Jump if Greater Than
(JGT); Jump if Less Than (JLT).

Here are several comparisons to illus-
trate the difference between logical and
arithmetic comparisons. ‘““Logically
greater than” is abbreviated Igt and
“arithmetically greater than” is agt:

1is gt and agt 0.

25000(261A8) is lgt and agt 0,

40280(»9D58) is Igt 25000.

25000 is agt 40280(hex 40280

= —25000).

32768(»8000) is Igt 32767(>7FFF).

32767 is agt 32768.

0is agt 32768.

So with arithmetic comparisons, >0—
> 7FFF are considered to be larger than
> 8000—  FFFF.

Cetting back to our sound duration
parameter, you should now see how we
determine if the specified interval is neg-
ative or positive. The MOV *4,4 automati-
cally causes the new register 4 value to be
cémpared with zero and negative
numbers are less than zero. The |GT
SOUND instruction will transfer program

to the first instruction following the label
SOUND. Since the largest-duration value
that is allowed in the BASIC CALL SOUND
instruction is 4250, which is never treated
as a negative number in hex, we don’t
have to worry about a long duration caus-
ing an incorrect jump. Next instruction:

ARS 4

Now that the negative/positive test
has been made, we use the absolute value
instruction to change the negative value
to positive. Since register 4will never con-
tain a positive value at this point, we could
also have used NEG 4, which would have
nested the value. Remember, a negative
of a negative number is a positive
number.

SOUNDZ MOV *14+,0

This is the point in the program road
where the negative and positive travelers
meet. The negative duration sets here
directly, but the positive value reaches
here after a check was made to see if
another sound instruction was still in
progress,

This instruction fetches the next
parameter value from the date string fol-
lowing the BLWP @SOUND instruction.
This parameter will be a frequency speci-
fication variable address.

MOV *@,0

We dump the variable address out of
register 0 and replace it with the actual

Basic TIPS

frequency value.
JEQ SOUNDI1

Another automatic comparison with
zero was made in the previous instruc-
tion. This was to test to see if we had come
to the end of the sound data string. If the
frequency equals zero, program control
will transfer to label SOUND 1.

CI 4,>FFF7

How well did you learn the two’s
complement lesson? Here’s your chance
to get a little practice. What negative
decimal number does this hex value
equal? We find the value thatis needed to
make each digit add up to 15, which is
0008, and then we add 1 and to get the
answer: —9, Can any of you guess what
the purpose of this instruction is? We are
testing the frequency to see ifit's atone or
a noise. Noises are specified by a negative
numbers from —1to —8.

JH NOISE 1 #

Jump High (JH) is a logical test, not
arithmetic. Therefore, the only values
that will cause the jump to be made are
the eight noise values —1to —8. All other
values will be construed to be tones and
program control will continue on to the
following instruction.

LTI 1,1
LI 2,>BA4F5

These two instructions are loading
the frequency constant »1B4FS, decimal

COMPREHENSIVE PROGRAMMING INSTRUCTIONS FOR THE

Here’'s a true ““How To” course that provides in-d
complete programs; what the “Error Messages” don't say;
practical sorting of alpha/numeric lists; maximum utilization of
sound and more. invaluable for beginners! Sophisticated and un

programmers.

TI-99/4A

iy

epth information on: how to structure
how to build and use data files and arrays:;
your 16K capability; graphics;
ique approaches for advanced

Plus, sixteen fully documented and complete programs to form the basis for your own personal
software library, including: game programs: educational programs; and useful househoid

programs.

“Basic TIPS is filled with quality information useful to the ama
are looking for an inexpensive, easy to understand way to learn

teur and experienced programmer alike. If you
to program, TIPS is foryou.” -

— Terry Heim, Enthusiast '99
-----------------------------------
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I masler charge

FOR FASTER SERVICE CALL: 1-800-241-6083
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value 111861, into two consecutive regis-
ters. One register is one word of memory,
so the largest value a register can hold is
65535. Where did | ever get that number
from? Editor/Assembler section 20.1.2-
frequency specification,

DIV 4,1

We divide the tone value into the
frequency constant to derive the value
that must be loaded into the tone genera-
tor to produce the specified tone. Lucky
for us, the Divide (DIV) instruction can
handle a two word dividend (no, not a
stock dividend: the number we are divid-
ing into). A frequent mistake made by
beginners is to forget to clear the unused
register when the dividend is only one
word. The Divide instruction treats the
“designation operand”’ (in this case regis-
ter 1) as a two word value. This particular
usage will divide the two-word value con-
tained in registers 1 and 2 by the value of
register 0. The result is placed into regis-
ters 1and 2with the whole number going
in register 1 and the remainder going in
register 2,

What are the lowest and highest fre-
quencies the tone generator can pro-
duce? The Editor/Assembler manual says
110 and 55,938 hertz {one hertz=one cycle
per second). Note that this is a greater
range than with BASIC, which allows
values between 110 and 44,733 hertz. |

TAX/99

IS A CASSETTE
PROGRAM TO PREPARE
YOUR INCOME TAX
RETURN

TAX/99 ISTAX DEDUCTIBLE
and MAKES YOUR 99/4A
DEDUCTIBLE TOO!

Available on cassette for the basic 99/4A:
NO disk needed
NQO expansion unit or expanded
memory needed
NO printer needed
NO cartridge needed

TAX/99 was developed by a CPA and
prepares the 1040 and Schedules A, W &

2441. TAX/99
2455 Levante St
~Carlsbad, CA 92008

Name
Street
City, State, Zip

N

1 wish 10 order copies of TAX/99 and complete
user instructions @$30.00 each

Calil residenis add 6% sales 1ax
Total (enclose check or money orger)
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pondered this difference for fifteen min-
utes and couldn’t think of a reason why
BASIC doesn’t support the higher freqs;
Another 99/4 enigma.

MOV 1,2
Since we don’t care about the

remainder, we can useregister 2to keep a
copy of register 1.

ANDI 1,>F

We only want the four least signifi-
cant bits, so this And Immediate instruc-
tion will mask out the other twelve. A
tone frequency is fed into the sound gen-
erator as two bytes. It is the first byte that
carries the four least significant bits.

SWPB 1

AB 5,1

The SWaP Bytes (SWPB)} instruction
exchanges the positions of the least and
most significant bytes of register 1. Add
Bytes (AB) merges the four frequency bits
in positions 4-7 {0 being the most signifi-
cant bit) with the four bits in positions 0-3
that specify the operation. Register 1 now
contains the binary string 1000XXXX0000
00000000000(bits represented by X's will
vary with the specified frequency).
AI 5,>1002

This instruction increments the most
significant byte of register 5, which effec-
tively makes it the code for the next
sound operation. This allows the building
of the sound list to be condensed into an
efficient loop. We are going to make reg-
ister 5 pull double duty; the right-hand
byte will serve as a counter forthe length,
in bytes, of the sound list. The length will
vary with the number of tone generators
that will be activated by a given
instruction.

MOV 6,0

At the start of this sound routine we
initialized register 6 with the value »3001.
This is the location in VDP RAM where
the first sound instruction will be placed.
There is nothing special about this loca-
tion and any other unused area of VDP
RAM would work equally well.

We transfer the desired VDP address
into register 0 in preparation for the
Video Single Byte Write (VSBW) subrou-
tine call.

AT 6,3

This updates register 6 with the next
available address in the VDP RAM sound
list, It is incremented by three because it
tak es two bytes to specify a frequency and
one byte to specify the atenuation.

BLWP Q@Q@VSBW
We shoot ihe byte into VDP RAM.
MOV 2,1

Register 2 is where we placed a copy
of the frequency code. Now we copy it
back into register one so we can build the
second part of the frequency instruction.

SRA 1,4

We already took care of the four least
significant freq code bits, so we shift them
off into the twilight zone via a Shift Right
Arithmetic (SRA).

SWPB 1

ANDT 1,>3F@0

We build part two of the frequency
specification instruction. "

INC @

We advance the VDP RAM address
one byte.
BLWP GRVSBW

Off it goes into the VDP memory.
MOV *14+,1

"~ Another variable address is plucked

from the parameter list.
MOV *1,1

Again, the variable address is
replaced with the variable value.

SWPB 1

AB 5,1
The operation code is added on.
Al 5,>10031

Increment both the OP code and the
sound list length.

INC 0
Next VDP address.
BLWP QQ@VSBW
There she goes.
JMP SOUND2

We return to the start of the tone
instruction buiiding loop and do it again.

SOUNDI1 MOV 4,1

Do you remember what we stored in
register 4 way back when? Right, the
sound duration. We move it into register
1 so it can be sent to VDP memory.

SRL 1,4

Here | cheat a little. The duration is
given in milliseconds, but the automatic
sound processing routine works in 1/60th
second intervals, not 1/1000ths. To con-
vert the mills into sixtieths requires we
divide the mills by 16.667. Since we can’t
work with decimal points, the exact-way
to handle this would be to multiply the
duration by 1000 and then divide it by
16667.

Multiply and divide instructions take
lot’sa time. Instead, we sacrifice a little
accuracy and divide by an even 16. “Wait
a minute”, you say, “that’s not a divide
instruction?”’ Oh yesitis! We can multiply
and divide by powers of two by shifting a
register left or right respectively. The
number of hits shifted is the power of two
we are multiplying or dividing by. In this
case, 2 to the 4th power equals 16, so
register 1 does get divided as required,
The amount of error works out to about
4%. The sound duration will be increased
by that amount. Can your ears tell the
difference between 60 milliseconds and
62 milliseconds? | rather doubt it.

SWPB 1
MOV 6,0
BLWP QGVSBW

The duration is tacked on to the end
of the sound list.

INC @
LI 1,SNDOFF
LI 2,6
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BLWP Q@VMBW

Last of all, we add the sound instruc-
tions needed to turn off the tone and
noise generators. If these were not

added, the automatic sound routine

would quit, but the last sound list pro-
cessed would remain on until another

BLWP @SOUND was executed.
LI ©@,>3000

SWPB 5

BLWP @Q@VSBW

‘We place the length of the sound list
in the first byte of the VDP buffer.

MOV 0, G@SNTBPT

This tells the autosound routine
where our sound list is.

LI 1,>100
SOCB 1, @E@SNTBLC

MOVB 1, @@SNSTRT

We set a bit that tells the autosound
routine our sound list is in VDP RAM, |
guess this means we could put the sound
list into CPU RAM by setting a different
bit or resetting this one. ] dunno, I never
tried it, It would waste a little CPU RAM
(and remember, when your making
modules you have precious little of that)
but the sound routine would execute fas-
ter. Since we’re limited to a resolution of
1760 of a second, it probably wouldn’t
make any difference. After all, a sixtieth of
a second in Assembly language is like a
geologic era to mankind (that’s people-
kind for all you libbers).

RTWP

Back we go to the calling program.
Did I forget to turn interrupts back on
with a LIMI 2 instruction? Nope. The
RTWP will return the status register to the
state it was in prior to the BLWP. The
status register contains the interrupt
mask, so whatever level of interrupts was
allowed prior to the BLWP will be in force
after the return.
SOUND3 MOVB @@>83CE,1

This is where the program goes if a
positive duration was specified. It checks
to see if a previous sound list is still being
executed. If Address »83CE equals zero,
no sound is being executed.

JNE SOUND -3

If there is a sound in progress, we will
loop until it finishes.

LIMI &
JMP SOUND2

The previous sound has ended. Turn
off the interrupts (because we will be
accessing VDP memory} and begin pro-
cessing of the sound parameter list.

NOISE 1 ABS @
DEC ©

ANDI @,7

AI 9,>EQ
SWPB ¢

MOVB 4,1
MOV 6,9

Al 6,2

INCT 5

BLWP @QVSBW
MOV *14+,1
MOV *1,1
SWPB 1

ATl 1,>F000
INC &

BLWP Q@VSBW
JMP SOUND 2

This sequence creates the sound list
Instruction needed to process a noise in a

similar manner by which thetoneinstruc-
tions were created.

END

Don’t forget that if you want this
sound routine to work you must enable
interrupts with LIMI 2.

P.S.

| will no longer be writing articles on
the CC-40 Compact Computer. The CC-
40 | had was donated to the User’s Group
by TI.

(program listing on next page)

m

MEMBER SPOTLIGHT CONTINUED . . .
trom page 10)

99 LINES”. Our group now has about 200
members and is growing rapidly.

As | reflect back on several years of
r-99/4 and 99/4A use, | have many fond

memaories of the hours spent entering
and running programs. It is amazing how

much you can learn about a computer

system just using it, even without taking
any formal classes. We have added the

Expansion System to replace our original

“train” to the right of the TI-99/4A, and
an Okidata 92 printer zipping along at 160
CPS has replaced our oid clunker which

barely typed 10 WPM when it was work-
ing properly. The TI-Writer word process-
ing program has made typing a dream for
my wife and me. | don’t know how we got
along without it. My son is using Logo |l
and other educational programs as much
as other games he plays. We inventoried
recently and found that we have down-
loaded over 80 programs from the
TexNet-Source files donated by the UG
and other individuals. Winston-Salem has

three bulletin board systems with no con-

nect charge. Someday we would like to
have one on a TI-99/4A too.

twice the price.” C.B., Montreal

be fully appreciated.” JH., California

M.D.. California

Pl0. WRITE or PHONE for FREE brochure!

Diskette $79.95
5825 Baillargeon St.,

A USER REPORT ON:

Companion

The Assembly Language Word Processor for the TI1-99/4A.

"After having purchased or reviewed close to a hundred programs forthe T1-99/4A computer during the
past year, | can recommend without qualification that COMPANION is the best program published to
date for this computer. It is also certainly the best documented.” RW., New Jersey

“Software of this quality takes the TI-98/4A out of the strictly ‘home computer’ category and makes it a
serious contender in the small business arena. It has most of the features and virtualty afl of the
capabilities that I find on much more expensive ‘professional quality' word processors.” R, B, Ulah

‘I never knew that my TI-99/4A had so much power. . . COMPANION is definitely a good buy, even at
‘It is GREAT. The ease with which text can be created, formatted and printed has to be experiencedto

“Your program is superb, so good that | expect it to be the standard against which all others for the Tl are
judged. . . . Itis a pleasure to see truly first class software finally available for the TI-99/4A."Dr. S. J.

Requires 99/4A, Extended Basic, Disk Drive & Controller, Memory Expansion, RS232 or

“Intelpro

Brossard, Quebec, Canada J4Z 1T1.

Recently | have interfaced my TI-
99/4A to my Kenwood ham rig and can
now send or receive Morse code, radio
teletype, or ASCII and see all signals on
the screen or output them to my printer.
Look for me on the 40 meter ham band.
My call is N4QG.

Athene has been teaching part-time
at the Winston-Salem TI Learning Center
as well as teaching full time at a local
community college. At present she is
learning Multiplan so that we can project
our family tax bill more accurately.

Our whole family is excited by the
recent purchase of a Texas Instruments
Professional Computer which is the latest
addition to our computer room.- This
makes us a member of the growing
number of two computer families. Now
we don’t have to store our work when the
neighborhood kids come over to try out
the latest games,

| am a little envious of all the new
T1-99/4A owners who paid less than $100
for their computer. Still fpr those who ask
me if it was worth the high price to be an
earlybird home computer owner.| can
truthfully respond “You bet your push
buttons!”

(514) 656-8798
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G201
O3 2
003
0234
BO25
0306
o377
BYa8
Boa°
a10
ga11
0a12
3313
wol4a
2215
Bdd16
bga17
2018
G219
0320
0021
0322
Pa23
03224
BB25
@26
QAa27
3228
0229
O30
0a31
0232
vo33
234
P35
da36
O37
3338
¥B39
2040
gg4a1l
2342
2043
@244
2345
0346
2047
2048

0049
0o50

Pa51
Ba52
P@53
9354
@aA55
B@56
Pa57
Bg58
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- ANDI 1, >3F00

*SOUND IMITATES BASIC SUBPROG 7359 LI 1,SNDOFF
*PUT A ZERO AFTER LAST ATTEN gaed LI 2,6
*UUSES VDP MEM AT >3009 3261 BLWP QQ@VMBW
J062
REF VSWR, VMBW 3363 LI @,>3000
64 SWPB 5
SUBWS1 BSS 32 gA65 MOV 5,1
SNTBPT EQU »>83CC VDP TBL LOC G366 BLWP @Q@QVSBW
SNSTRT EQU >83CE LOAD #1 TO START B3B67
SNTBLC EQU >83FD SET LS BIT pdes MOV @, @@SNTBPT
SOUNDK DATA >B4F5 G369 LI 1,>100
SNDOFF DATA >@49F, >BFDF, >FFJ0 G370 SOCB 1, @@SNTBLC
@371 MOVB 1, @@SNSTRT
SOUND DATA SUBWS1, $+2 3372 RTWP
LI 6,>3001 ge73 SOUND3 MOVB @@>83CE,1
LI 5,>8000 G774 JNE SOUND 3
MOV *14+4,4 DURATION Ba75 LIMI @
MOV *4,4 @376 JMP SOUND2
JGS SOUND3 IF POS,WAIT TIL LAST SND END 9477 NOISE 1 ABS @
ABS 4 ga78 DEC @
SOUND2 MOV *14+,0 FREQ G379 ANDI @, 7
MOV *@,0 B3o80 Al @,>ED
JEQ SOUNDI1 @381 SWPB @
CI @,>FFF7 0382 MOVB &, 1
JH NOISE 1 # ga83 MOV 6,0
L.T 1,1 PE84 AT 6,2
LI 2,>B4F5 ag85 INCT 5
DIV @,1 P86 BLWP Q@VSBW
MOV 1,2 - PA87 MOV *14+,1
ANDI 1 ,>F il\l\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘g! A8s MOV *1 , 1
SWPB 1 1/ N: . i 3989 SWPB 1
Al 5,>1002 SA-405 ‘ 0291 INC 9
MOV 6,0 | GYo2 BLWP Q@VSBW
AI 6,3 GM?.Z:;?zﬁ days | @993  JMP SOUND 2
BLWP QRBVSBW 6ms T-T. SS. SD or DD 0394 END
MOV 2,1 AN @@d95
SRA 1,4 | 8%" Disk Drive Power Supplies
SWPB 1 :r sCases accommedate ol standard

INC @
BLWP @Q@VSBW

MOV *14+4+,1 ATTEN
MOV *1,1
SWPB 1

AB 5,1

Al 5,>1001
INC @

BLWP @QQVSBW
JMP SOUND?2
SQUND1

MOV 4,1

SRL 1,4
SWPB 1

MOV 6,9
BLWP @Q@VSBW
INC ¢

L T T T R R R R R RN TEC TR TR

B

Rl

Dual Power Supplies

* Horizontal — 12x12x3% .. ... .. ..
* Vertical — 7x12x6 .. .. ........ .. $89.96
e Single Horiz. PIS — 6x12x31% ..... $44.95
¢ 2DriveCable . .................. $21.00
¢ 4-Drive Cable ................... $32.00
* Dual Case, Horiz. or Veri. (wio PIS) . $28.95
» Single Case, Horiz. (wio PIS) . ... .. $21.95

Terms: Personal checks allow 14 days, COD, MO., Certified
Checks . . . Credit Cards and 3.5%

Shipping and handling: $2.00 plus current UPS or
Parcel Post rates.

Sand to:
C.P.R.
.O. Box 834,
COek Harbor, WA SBR7>

AT1111111111 111111111 LRk LR e

oraall...
{R08) 878-4787
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19
20

30

40

50

Y%

70

80

217

100
119
120
130
140
150
l60
170
180
190
200
219
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
399
400
410
420
130
440
459
461
479

480
490

509
519
529
530
549
559

REM CREATED BY
REM SHERMAN, TEXAS
REM ENTHUSIAST '99

CALL CLEAR
FOR CH=100 TO
READ AS
CALL CHAR(CH,AS)

NEXT CH
CALL COLOR(9,5,1)

CALL COLOR(14,5,1)

OPEN #1:"SPEECH", QUTPUT
PRINT #1:"//37"

R=1
C=2 -
A$="HI. I AM ROCKY ROBOT."
B$="THIS PROGRAM IS ABOUT..."
C$=II M

D$=ll L]

E$="

F$=" "
PRINT :::
GOSUB 668
CALL CLEAR
AWI=INT(RND*990)+1
AW2=INT(RND*99}+]
ANS=AW1l/AW2
Z=ANS-INT(ANS)

IF Z<>@ THEN 240
GOSUR 980

PRINT
GOSUB

GOSUB
GOSUB
GOSUB
‘GOSUR
GOSUB
A=0
CALL CHAR(101,"Q@0F")
CALL KEY(©Q,K,S)

IF S=@ THEN 398

CALI SOUND{(-10¢,880,29)
PRINT #1:CHRS(K)

IF K>47 THEN 460
CALL"SOUND(202,118,0)
GOTO 39¢

IF K>57 THEN 44@

A=A+]1

IF A<>1 THEN 510
AS=CHRS(K)

IF ANS<=9 THEN 570

IF A<2 THEN 399

IF A=3 THEN 560
AS=AS&CHRS(K)

IF ANS<=99 THEN 570

IF A<3 THEN 399

139

LEARNING DIVISION"

850
250
1178
950
1100
950

SAM MOORE JR.
75090

560
570
580
5909

629

610
020

©30

640

650

660
670

680
690
700
710
720
730
740
750
760
770
780
799

VERSION

LEARNING
DIVISION

To those of you who have been members of the UG
for a year or more, the name Sam Moore, and his
famous character, Rocky Robot, are quite familiar.
Rocky tells jokes and stories, helps children learn
mathematics and fundamental reading skills, and has
become an integral part of the IUG’s Software
Exchange Library.

The program listing in this issue of Enthusiast "9 is
Learning Division. Once typed in, it can be saved to
either disk or cassette and requires the use of PHM
3035, Terminal Emulator Il, and Speech Synthesizer.
Learning Division was developed for students seeking
to enhance their skills using a drill and practice
session with the 99/4A Home Computer. Once
mastered, the program can be easily changed to
accomodate more advanced math levels.

"WHAT IS":AW1:"DIVIDED BY" AW2:"...":s::

A$=AS&CHRS (K)

IF

PRI
GOS
GOT
PRI
GOS
GOT
GOS
END
REM

ANS<>VAL(AS)THEN 610
NT #1:"THAT IS CORRECT"
UB 143¢@

O 230

NT #1:"THAT IS
UB 1530

O 230

UB 660

INCORRECT"

CALL CHAR(141, "@@QF")

PRINT
GOSUB
GOSUB
PRINT
GOSUB
PRINT
GOSUB
PRINT
GOSUB
PRINT
GOSUB
PRINT

:::::AS:BS:CSe::DS::ES:FS:::

#1:"HI. I AM ROCKY RO-BOT"
o054

#1:"THIS PRO-GRAM IS ABOUT"
950

#1:CS

95@

$1:D8

950

#1:"LEARNING DIVISION"
45




8@ GOSUB 950

819 PRINT #1:FS

820 CALL CHAR{(191,"@@d¢r")

830 GOSUB 10509

8474 RETURN

850 REM

863 FOR RR=18 TO 23

870 FOR CC=29 TO 30

88¢ PP=RR

800 IF CC<«>30 THEN 910

0@ PP=RR+6

91 CALL HCHAR(RR,CC+1,82+PP)
9208 NEXT CC

930 NEXT RR

94 RETURN

950 CALL CHAR(1@1l,"@0Qr")

968 CALL SOQOUND(-50,2090@,26)
978 CALL SOUND(-50,400@3,25)
98¢ CALL CHAR(1Q1l,"QQ092Q3Q0Q0F")
9940 RETURN

1200 DATA Q70F0COCAF3IF3FOF, AAQ0000F,330F3F3F3F3F3F3F, 3F3F3F3FQ73F073F,
A73F1FQOFQ7

D301 ,000000003B8303F3F

1219 DATA FCFEFEFEE2FAE2ZFA,E2FEFEFCFS8FOFOFd, FCFF@777BBBBRRBRDD, DDDDEEEEE
EJEFE, FFPFPFE

FEFCF8FOFOFQ, FOFOFOFOFOFAFAF D

1029 DATA QQOBYA3CTEDBFFFF, 3000008330 70F1F3F,663C3CFFFFFFFFFF, 000300 CAE
OFOF8FC, 29

GR10303033303, 7BF3E3C1810A1091A1 -

1830 DATA FFFFPFPFFFFFFFFFFF,DECEC68686868686, FF EFGVOFr07313101, BFC@4, 31
J202040F@28 ~

1312, FFRA0Q00Q0AFFOGGAARN

1949 DATA FFOAGJZPFFOF1F9, FCOCHCICFCF8F83,2025404A8080QFF, E@5565hAQQEﬁF
F,20204041

8183FF, 70EGEQCOHCABES8

1350 FOR H=1 TO 7

1964 CALL SOUND(8d,RND*50+110, 25, 200@0-RND*583,25,-3,24)

1970 CALL SOUND(8@,RND*5@0+110,25,2000-RND*58,25,~3,24)

1984 NEXT H

1997 RETURN

- _ — —_ - — —

I want Enthusiast’99 also.

Please send me information on how | can plug into your network of computer owners as a
member of the International 99/4 Users-Group.

Name
Address
City
State
Zip
Mail to:

International 99/4 Users-Group/ P.O. Box 67/Bethany OK 73008

Interational iﬁrm%‘i
@
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1120

PRINT

CHRS$(115)

1110
112¢

PRINT
PRINT

@) :CHRS (12

a)

1130
1140
1150
1169

1178

1180
119@
1200
1219
1220
1239
1249
1250
1260
1270
1280
1290
1380
1310
1320
1330
13409
1350
1360
1370
1380
139¢
1400
1410
1420
1430
14409

1459

1460

1470
14849
1499
15040
1519
1520
1530
1540
1550
1569
15789
1580
1590
1640
1610

PRINT
PRINT

PRINT

H

1] |

T

RETURN

REM

"-CHRS(112):" | "+CHRS$S(113):CHRS(114):
"sCHRS$(116);CHRS(117);CHRS(118);CHRS(119)
":CHRS(120);CHRS${121);CHRS$(122);CHRS(120); CHR$(12

";sCHRS$(123);CHRS(124);CHRS$(125):CHRS(126)
"+sCHRS$(127):;CHRS$(128);CHRS$(129) ;CHRS(139)

PRINT #1:"WHAT IS"
IF AW1<19d THEN 1290
IF AWl<>1d THEN 1230

PRINT
GOTO

#1:"TEN"
1300

IF AW1<>11 THEN 1260
#1: "ELEVEN"

PRINT
GOTO

IF AWl1l<>12 THEN
PRINT #1:"TWELVE"

GOTO
PRINT

PRINT #1:"DIVIDED BY"
IF AW2<1@ THEN 1418
IF AW2<>1@ THEN
PRINT
1420

IF AW2<>11 THEN
PRINT #1:"ELEVEN"

GOTO

GOTO

IF AW2<>12 THEN 1410
PRINT #1:"TWELVE"

GOTO
PRINT

13089

1309
$#1:AW1

#1:"TEN"

1420

1429
¥1:AW2

RETURN

REM

CALL
FOR I=
CALL
CALL
CALL

CALL
NEXT

CALL

SCREEN( 3)
l TO 5

‘SOUND(-100,88¢,0)
SOUND(-12@, 880, 8)
SOUND(-lﬂﬁ,BBE,lG)
SOUND(~109,880, 26)

I
SCREEN(4)

RETURN

REM
CALL

FOR I=
SOUND(-1@@,112,0)
SOUND(-10@,11@, 8)
SOUND(-10@,110,16)
SOUND(-10¢,110,27)

CALL
CALL
CALL
CALL
NEXT
CALL

SCREEN(9)
1 TO 5

I
SCREEN(4)

1620 RETURN

1290

13540

1380
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- WOMAN'S VIE\WW PROGRAM
129 CALL CLEAR o6Pg GOSUB_2060.
119 DIM C(4) 6190 C(3)=A
1260 PRINT " ** QUILT SQUARES **n, 62¢ IF N=3 THEN 660 _
: TARB(1£); "BY REGENA" 630 PRINT §"FOURTH COLOR?"
13% PRINT : : :"USE THE ARROW KEYS 649 GOSUR 25@@
TO MOVE": :"TO THE QUILT 650 C(AY=n
SQUARE DESIRED,": :" —660 CALL CLEAR | .
THEN PRESS <ENTER>." 670 FOR I=1 TO 4 /StRLALAL
: 149 PRINT : -“FILL IN THE SAMPLE 680 PRINT TAB(7):;"[\N[\C\[\":TAR(7):
- SQUARES. s | A0 ol Kol Kol ol RO N
| < 158 CALL CHAR(91 "FF828M808080808") lﬁgg,HEXT I oy |
{ _.».160 CALL CHAR(92,"FF@1010101010101") 709 PRINT TAB(19): "1'0Kgyv-TAB(19),
j-‘*{ji 170 CALL CHAR(QB,"BQBQBﬁBEBGBQSEFF") 112 CHRNGE"' « s =

77 188 CALL CHAR(94,"@1010101010131FF") 710 ON N-lHGQEDﬁllﬁrlﬁﬁ*72ﬂ
¢t 199 CALL CHAR(96, "FF8080808080808") - 790 CALL COLOR(15,C(3),C(4)Y
iJ'Zﬁ@ CALL CHAR(97,"FF@191019121121") 730 CALL COLOR(14,C(2);C(4))
1 219 CALL CHAR(98, "808082Z80808080FF") 749 CALL COLOR(13,C(1),C(4))
)

)

)

A TR . B A - A e g

{

7
f;,

r

?}225 CALL CHAR(99,"01019101314131FF") 750 CALL COLOR(IZ:C(2);C(3)

" " 24@ CALL CHAR( I ’ ' FFFFFFFFFFFFFFFF" ) . 7 7@ CALL COLOR( 1 g , C( l ) , C ( 2 ) ?
| 250 CALL CHAR(I+1,"@") 780 CALL HCHAR(2,21,104) ¢
264 CALL CHAR(I+2,"7F3F1FOF@7a3641") 79¢ CALL HCHAR(2,24,185) -

270 CALL CHAR{I+3,"80COECFOFS8FCFEFF") 800 CALL HCHAR(4,21,1@6) - oy
284 CALL CHAR(I+4,"FFFEFCFS8FOEZCAS") 810 CATI. HCHAR(4 24, 157)§;
i '29@ CALL CHAR(I+5,"#1#387@F1F3F7FFF")

| [300 NEXT I -

319 CALL COLOR{(1#,16,2) %

320 CALL COLOR(11,3,13) °

330 CALL COLOR(12,5,6) ¢

;n‘:-"':' -l::Tlf" J’f{:.

_ - . Plus Shipping
34¢ CALL COLCR(13,7,8) | L This guide will show you some of our pro-
350 CALL COLOR(14,11, 14) fessional programming secrets on howto: Use
367 PRINT ("HOW MANY COLORS (2 3, 4) ':r"‘ CALL PEEK e Get sprites to pick up objects,
-—37@ CALL KEY(@,K,g) —~ T e eatthdotts and lay down at&all ¢ Shohﬁti.prltes
- without missing a coincidence. ® Make one
380 IF (K<55)+(K>52)THEN -3-74 sprite chase another. ® Easily convert sprite
| 3960 N=K-48 rows and columns into graphic rows and
409 CALL HCHAR(23,34@,K) columns and visa versa. @ Generate moving
419 PRINT : :"1 2 3 4 5 6 7 8 sprite patterns. e Use 3 different CALL KEY
o o o Write » GENERAL BAR GRAPHING pra,
o ® Write a A pro-
420 CALL HCHAR(23,3,104) s f;_ gram ({to one pixel accuracy) that shows you
; 43¢ CALL HCHAR(23,6,105) :° sprites aren't just for games.

449 CALL HCHAR(23,9,112) ¢ Full of fast running and Byte saving exam-
45¢ CALI, HCHAR(23,12,113)%7 plesthat you can use in yourexisting programs

469 CALL HCHAR(23,15,12@)0% or Comblnehtogether to write you]r: ?Iwréi pro-

- i L grams. Each example program is fu y QOCuU-
47¢ CALL HCHAR(23,18,121 )”‘_f'j mented in a step by step method that is easy
480 CALL HCHAR(23,21,128)/ to understand. A T1 99/4 or 99/4A computer
499 CALL HCHAR(23,24,129)° andthe extended basiccommand moduie are

T R T T T T S S o U e

% o090 CALL HCHAR(23,27,136) /¢ reguirrid.no C.O.D.s or credit card orders
| / Qrry, LD r C .
>10 CALL HCHAE( 23,30, 137);’:, Foreign orders payable in U.S. currency. CA.
520 PRINT : FIRST COLOR? °- residents add applicable sales tax. Shipping
53@&0811_/23_6ﬂ e and handling U.S., Canada and Mexico 1.50.
5483 Cc(1)=An . AIIothercountnesSSO
5E5¢ PRINT .’"SE'COND COLOR'}" 15 day money back guarantee.
56@.GOSUB 2060 - B MILLERS GRAPHICS
579 C(2)=A 1475W.CYPRESSAVE.,E-1 ¢« SANDIMAS, CA91773
580 IF N=2 THEN 66% {714) 599-1431 FREE CATALOG AVAILABLE

590 PRINT :"THIRD COLOR?"
48 -
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820
830
8440
850
869
870
889
890
900
910
920
930
940
950
060
078
9890
990
10006
12106
1020
1238
1040
1859
1260
1870
1289
1298

119@
1110
1124
113¢@

~» 1140

1150

~>1160

1170
11860
1199
1200

COUNT -SIL

Electronic Spreadsheet

=1

X RY O TX ry DX DY

CALL HCHAR(6,21,108)9 > 1210
CALL HCHAR(6,24,IE9)?3,$¢ﬁ-122ﬁ

TY=20

o7 XY -

CALL HCHAR(TX,TY,32)

CALL HCHAR(PX,PY,96)% ¢

1550 GOTO 17250 ¢/ ¢0 ——

l1616,16069,1710

RX=6 123@ TX=TX+DX
RY=24 1240 TY=TY+DY
IF N=2 THEN_ 1148 125¢ CALL HCHAR{TX,TY,62)
CALL HCHAR(2,27,113) 77 1260 DX=@
CALL HCHAR(4,27,114) 77 1270 g -
CALL HCHAR(S8,21,115) 77 3§2128¢ .CALL KEY(8.K,S)> *¢¢
CALL HCHAR(1@,21,116) s 1290 CALL COLOR(9,16,1)
CALL HCHAR(S8,27,117) /«f 13069 CALL COLOR(9,7,1)
CALL HCHAR(6,27,122) /& 131¢ IF K=13 THEN 1488
CALL HCHAR(8,24,123) /7 1320 IF K<>69 THEN 1364 .
CALL HCHAR(19,24,124)/¢% 1330 IF TX~-2=¢ THEN 1228 34°
CALL HCHAR(16,27,125)/¢7 3 1348 DX=-2 A
RX=1@ | 1350 GOTO 1220 3¢ I
RY=27 3971360 IF K<>83 THEN 1409
IF N=3 THEN 1140 137@ IF TY-3=17 THEN 122¢ ¢4°
CALL HCﬁEﬁTET%ETiZ?)(?E 1380 DY=-3 -
CALL HCHAR(4,30,130) /(% 1399 GOTQ 1220
CALL HCHAR(1@,3@,131)5 301499 IF K<>68 THEN 144@
CALL HCHAR(12,21,132)/%¢  141@ IF TY+3>RY _THEN 1228 %¢°
CALL HCHAR(14,21,133)/¢7 1420 DY=3 1
CALL HCHAR(6,3@,138)/2x _1434d GOTo-122@ Y0 _
CALL HCHAR(12,39,139)/% »$1440 IF K<>88 THEN 1228 %0
CALL HCHAR(12,24,148)7?f 1450 IF TX+2=RX+2 THEN 122874»
CALL HCHAR(14,24,141)/»¢ 1460 DX=2
CALL HCHAR(S,30,146)\/3¢ 147¢ GOTQ 1220/,47 . _
CALL HCHAR(12,27,147):3f 4401480 CALL GCHAR(TX,TY+1,G)
CALL HCHAR(14,27,148)}4%> 1490 GB=G-8*INT(G/8)
CALL HCHAR(14,30,149)/33 1500 ON GB+l1 GOTO 151#,1510,1564,
RX=14 4+2151@ CALL HCHAR(PX,PY,G)
RY=30 152¢ CALL HCHAR(PX,PY+1,G)
FOR PX=9 TO 15 STEP 2 1539 CALL HCHAR(PX+1l,PY,G)
FOR PY=9 TO 15 STEP 2 1549 CALL HCHAR(PX+1,PY+1l,G): .

syl

CALL HCHAR(PX,PY+1,97)%/\.z1560 CALL HCHAR(PX,PY,G)

CALIL HCHAR(PX+1,PY,98) ¢+

1578 CALI. HCHAR(PX,PY+1l,G-2)

CALL HCHAR(PX+1,PY+1,99){7 1580 CALL HCHAR(PX+1l,PY,G-1)

T™X=2

The Uncomplicated

| 1600 GQT0-17503 +&&

'gﬁvlelﬂ'chLL HCHAR(PX, PY, G)
1620 CALL HCHAR(PX,PY+1,G-2)
16390 CALL HCHAR(PX+1,PY,G-3)
1649 CALL HCHAR(PX+1l,PY+1l,G)

159¢ CALL HCHAR(PX+1,PY+1,G)

*» Powerful, accurate, etficient ... w A Xe.
. ierfect finam;:liat: tr::fa:l for your 1660 CALL HCHPLR( PY , PY, G—4)
ome O ST P g0g o8 1670 caLL HCHAR(PX,PY+1,G)
Tl Console can.  $39.5 1689 CALL HCHAR(PX+1,PY.G)
T Extended us. 448 1699 CALL HCHAR(PX+l,PY+1l,G-3)
Foquired | 1788 GOTO 175@ Yo
Commedoress s g29.08 | 171¢ CALL HCHAR(PX,PY,G-4)
can. $39. 172¢ CALL HCHAR(PX,PY+1,G)
VG2 exparcer mequirens o $50:e8 173@ CALL HCHAR(PX+1,PY,G)
- | 1740 CALL HCHAR(PX+1,PY+1l,G-5)
e el Inquirios Welcome. 1750 CALL HCHAR(TX,TY,32)
 — 31760 CALL KEY(Z,K,S)
== SRS INERACE 1776 CALL VCHAR(17,20,62,2)
éﬁ Canada K26 343 178¢ CALL VCHAR(17,20,32,2)
{613) 225.3623 (813) 2232-2188 l 7 9 g

50

IF K=50 THEN 60 <7 >




1808 IF K<>49 THEN 1764

1813 NEXT PY

182¢ NEXT PX
1830 CA R(17,21,32,6)

..1842 CALL HCHAR(18, 21, 32,8)

1850 FOR PX=9 TO 16
: FOR PY=9 TO 16

CALL GCHAR(PX, PY, G)
CALL HCHAR(PX-8,PY-8,G)Y2209@ A=K-48
CALL HCHAR(PX-8,PY,G)
CALL HCHAR(PX,PY-8,G)
CALL HCHAR(PX+8,PY-8,G) 2129 RETURN

$74201¢ CALL KEY(®,K,S)

2020 IF K=5@ THEN 2220

2049 CALL CLEAR
2050 GOTO 310

9;é§ﬁ€ﬁfEiLL KEY(@,K,S)

2870

T e T

2039 IF K<>49 THEN 2818..

-l"-.-.-'-—

——

2080 CALL HCHAR(23,20, K)

2102
2110 A=1le6

——r—

IF A<>1 THEN 21308 '/, .. =

——— " —

CALL HCHAR(PX+8,PY,G) ;»2130 IF A<>9 THEN 2168 ¢
NEXT PY 2140 A=11 £ iiond
NEXT PX | 215@ RETURN B _
52950 FOR I=1 TO 13 S« 2160 IF A<>@ THEN 2194

1968 CALL HCHAR(19,17+I,ASC 2170 A=14 P urpuE
(SEG$(¥1 NEW Pﬁjgfgﬁf)} 2180 RETURN. _ o
I,1)))y §70219@ IF A<>4 THEN 221& 4

197¢ NEXT I 2200 A=13 &AL

1980 FOR I=1 TO 6 A

2210 RETURN . .o

1999 CALL HCHAR(20,17+T As¢5§4229 CALL CLEAR

(SEG$(™2 STOP™,1,1)))

P9 NEXT I

(continued from page 21)

TITLE: QUICK COPYer
AUTHOR: Quality Software
PURPOSE: disk copying

Quality Software has developed a new
product, QUICK-COPYer™, that will ena-
ble those of you with smgle—mded disks to
backup the entire disk in three passes or
less.

If you have a single disk drive and
have made full disk backups, you can see
the benefits QUICK-COPYer has to offer.
Depending upon how full the disk is,
QUICK-COPYer will read as much of the
Source disk as memory allows, then write
the entire memory to the destination
disk. This is a great timesaver when com-
pared to the Disk Manager module,
which backs up a disk file by file, thereby
requiring the operator to ”swap” dlsks
each time an individual file is backed up

In addition to being much fasterthan
the Disk Manager module when backing

Amlist, Inc. .......... ..o iiis. 41
Amnion Stoneware . .............. 12
Artios Software ................... 33
ATARISOFT ..., .. 26-27
Brosis Software ................... 23
CMS Systems ... 34
Computer Peripheral Resources ...44
Databar Corporation .............. 37
Dhein’s True Value Hardware ...... 1
Jobn T.Dow .........0. .00, 35
Extended Software ................ 11
Great Lakes Software ............. 38
Charles Henderson ............... 10

| Inteflestar ....................... .18

up disks, QUICK-COPYer also proves to
be easier on your disk drive.

QUICK-COPYer has been deve-
loped for use with the following:
Extended BASIC, Mini-Memory, or Edito-
t/Assembler. Due to the reduced
memory available with Extended BASIC
or the Editor/Assembler, full, single-
sided disks will require four passes or less.

Those with double-sided disk drives
can also benefit from QUICK-COPYer. A
double=sided disk may be backed up in
six passes or less.

QUICK-COPYer requires the 99/4 or
99/4A console, disk drive, 32K RAM, and
your choice of Extended BASIC, Mini
Memory or the Editor/Assembler
module. The program is $39.95 plus $2
shipping and handling. QUICK-COPYer
Is now available frﬂm QUALITY SOFT-
WARE, 1884 Columbia Road, #500,
Washlngmn D.C. 20009, phone (202) 667-
3574. VISA and MasterCard are accepted.
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Intelpro  .......... ..., 43
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WG 29, 49, IBC
J&KH Software ................... 22
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Newport Controls ................ 2
Norton Software .................. 25
Oak Tree Systems  ................ 51
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| Oak Tree Systems

SUPER CHECKBOOK -

maximum donvenience using many
I features of our 40—column
DISPLAY ENHANCEMENT PACKAGE,

. DISPLAY ENHANCEMENT PACKAGE -

40-column display & much more with
BASIC or Extended BASIC programs.

Disk version reqs. 32X Expanaion

and either Editor/Assm. or X-BASIC
or Mini-Memory. Tape version reqs.
32K Expansion and Mini-Mem., $29.95

I optimizer. Disk, X-BASIC,.

3922 Valentine Road
Whitmore Lake, MI, 48189

THE checkbook manager written for

Reqs. Disk, X-BASIC, 32K $19.95

+ 3MASH - The Extended BASIC program
$24,95
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By Charles La Fara
President, International 99/4 Users-Group

“These are the times that try men’s souls”

Never before in the history of the International 99/4 Users-
Group has this statement been more prevalent than during the
past two months. Texas Instruments’ October 28th decision to exit
the Home Computer market has created a total state ot chaos
within our organization, Employees question how much longer
they will be employed, consumers scramble for hardware and
software products which do not exist, distributors are confused
over inventory levels and are undecided as to whether to purchase
more or dump the entire T! line, contracts with software
publishers are in a state of limbo.

Controversy and confusion is nothing new to the 1UG’s
relationship with Texas Instruments. We were able tc weather the
GREAT EXTENDED BASIC shortage of 1980, the rebate wars of
1981-82, and the third-party software producers’ lockout of 1983.
This year, however, Texas Instruments has added a new twist which
has everyone confused. Total unpredictability!

Always before, when Tl announced a product for their Home
Computer, one could assume that it eventually would be
produced in significant quantities to satisfy consumer demand.
Now, however, no one knows what hardware and software
products are available and what hardware and software products
will continue to be available to over two million owners of the
99/4A Home Computer. It’s as if “the lights are on, but no one’s at
home.”

TIl's current approach to phasing out of the Home Computer
buisness requires them to find new sources to produce hardware
and software products for their machine. In approaching this
crucial matter, Tl couid exercise several options. The first would be
to continue to produce products as long as their current piece-
part inventories last. The second option would be to sell their
piece-part inventories and source codes either outright or on a
royalty basis to an interested third-party manufacturer. The third
and least likely option would be to scrap current inventories as
these were already written off during the third quarter of 1983.

Which of these options will Tl choose? No one seems to know
at this time or at least no one is willing to make any definitive
statements regarding this matter. The pattern we are beginning to
see is that Tl is likely to use all three of the options, depending
upon which specific piece of hardware or software title is
concerned. Let’s face facts. No one in their right mind would want
to take on the task of building, merchandising and marketing
every Solid State module in the Tl Home Computer line. Start-up
costs and tooling alone would bankrupt even a large company.
After all, the industrial giant, Tl, was unable to turn heaithy profit
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margins after a four-year effort. Additionally, TI has an all-
consuming fear that if they were to give someone exclusive rights
to hardware and software production, it would somehow
continue to be a negative reflection on Tl's corporate image.

What, then, can be done? What does the future hold? The
pattern we are beginning to see, that of Tl cancelling contracts
with major software vendors such as DLM, Scott, Foresman and
Co., Broderbund Software, Spinnaker and Control Data
Corporation would indicate that these producers will have to
make a decision as to whether or not they will attempt to market
their product to the consuming public on a direct basis. Several
difficulties exist here in that normal distribution channels for TI
products are currently disrupted and many retailers are reluctant
to sell only after-market products. Additionally, to add to this
confusion, retailers such as the ).C. Penney Corporation dumping
hundreds of thousands of dollars of Tl product at prices well below
their cost, is it any wonder that the publicis so confused as to what
an Extended BASIC cartridge or Mini-Memory is worth at this
time¢

Product shortages for the Tl Home Computer have already
become a fact of life in many parts of the country. Items such as the
Editor/Assembler, Statistics, VideoGraphs, Securities Analysis, Tax
Investment and Record Keeping, Personal Real Estate, Indoor
Soccer and others have seemed to disappear. A check of 34 retail
outlets by the TUG staff failed to locate more than five individual
pieces of the previously-mentioned products. Yet a call to the TI—
CARES Helpline indicated that many of these items can be
purchased directly from Texas Instruments at suggested retail
prices.

Could it be that Tl is trying to recoup some of its losses by
price-gouging consumers with products only they have control
over? If so, this is an extremely dangerous precedent, considering
thousands of consumers have placed orders in good faith with
mail-order companies, such as the IUG, and expect delivery on
these items all of which we have had on order from our
distributors for several months now. Although we have been told
by Tl representatives that many of these products will be
developed within the next several weeks, we have no assurances
how Tl will distribute them to their remaining distributor -and
dealer base.

Over the past several weeks the 1UG has refunded thousands
of dollars in prepaid orders to its members simply because we
were unable to get adequate assurances from Texas Instruments
that certain products will be available. Currently we are holding
over V4 of a million dollars in escrow accounts for products that
have been purchased by our members that we are unable to
secure, due to lack of answers from Tl manufacturing facilities. The
only information we have been given by Texas Instruments at this
time is that the following items will not be available, due to TI’s exit
from the Home Computer business prior to initial production
runs. These items are: Advanced Assembly Debugger, Tl-Pilot,
TI—FORTH, Entrapment and Tt Mini-Writer. Hardware which will
no longer be produced is the Pascal Development System, Video
Controller, HEX-BUS interface, MBX Expansion System and MBS
Joysticks and additional 99/4A Home Computers other than for
supply to warranty and repair stations.

We would like to thank our many members who have been
patient with us in waiting for either products or refunds and assure
all of our membership that we are doing everything in our power
to provide as much product as we possibly can. Those members
who are still waiting for TI products or refunds, we ask that you
please be patient and try to understand that we are faced with a
situation which we have little or no control over.

As President of the International 99/4 Users-Grougp, | would
like to give my personal assurance that each member of the IUGiis
considered a valuable asset to our organization and we would not
compromise any member for our own personal gain. The UG is
committed to provide continued service exclusively for owners of
the 99/4A Home Computer in the months and years to come.




NO WAIT!

BACK ISSUES

ARE
AVAILABLE

So you don't have every issue of
Enthusiast '99 — That’s no reason to
end it all!! Put that thing down and pick
up a pen instead — Back issues are
available, but quantities are limited.
Order now for speedy delivery.

$2.75 each
Incluce check or money order
{In U.S. funds only) TO

Enthusiast '99
P.O. Box 67
Bethany, OK 73008
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he new T1 Professional Computer.
It makes you the one with the answers.

To help today’s professional and
small business execurive come
up with answers and alternatives,
we offer the Texas Instruments Pro-
fessional Computer. The ane with
the power, the expandability, the
easiest-to-use keyboard, extremely
high resolution graphics, and a
broad array of software,

All the leading operating systems
and programming languages are
available, Plus many popular appli-
cation programs from the best
software suppliers to help you create
spreadsheets, do word processing,
Consiruct ﬂi'ﬂphll;.‘:, L:ﬁ_jl:l:l[llll[liﬂ':ll.":'
with other dara bases or create vour
own. And for a clear “hard copy”
printout of information, you can

rely on the new 850 Series printers,
made by T especially for the new
['1 Professional Computer,

The TI Professional Computer,
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Because it makes vou the one with
the answers.

For full information and a demon-
stration, visit vour local computer
dealer, or write: Texas Instruments
Ine., Depr. DCAD4ZER, PO, Box
402430, Dallas, Texas 75240, Or
call toll-free: 1-800-527-3500 for
the location of a dealer
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