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STARTING
FROM
SQUARE
ONE

af you shapping for your fist personal computer. 1 et

not dirscly compare brand names, nor will 1 attempt
a teshnical critique of the T1.9%/4A, home computer—hbut
I owill paing out some of the T machine®s exceptional
features,

What fallows is a general discussion of computer shop-
ing fechniques written by and for the computer nevice who
s expericicing the bewilderment of trying 1o make 3 wise
purchase in & market exploding with produets. | alfer these
suggestions from the perspective of 4 wrlter who is rot o
somputer professional. | have owned a T1-49/4 for 3 year
and a half and also recemily bought 8 competitive brand
computer. In addition, 1 plan ta purchase 3 thisd besnd dur-
ing 1982 Therefore, I am not dedicated 1o a single brand
of compuier although | am impressed with the 99/4A
5. All of my comnsents apply equally to the #9/a
he new 99444 unless orherwise noted.

My computers are used ta develop computer-assisted in-
struction (CAI) for applicatsons in the field of rehabilita-
tion. The following suggestions result from the actual ex-
periences of s beginner faced with the task of karning about
computers—one who has spend liscrally hundreds of hours
poring over manuals and magarines, and peering into a
monitor sereen,

Hecause my backpround is in psycholagy and counseling
| can’t sesist beginning with some general, facilitative
reniarks. First of all, no matter which computer you event-
wally Buy, you will luter regret your chaice at times, Mo one
computer will have all the fearures you want; you'll have
10 COMpIOmEE on some features—just rememnber that the
gris always looks - .. 50 be awarse that your buyer's
anviety may net totally disappear the instant you take
1 of Your ncw computer.

Secondly, regardless of how impressed you are with your
new COMpAter’s pee-whiz features, you will quickly adjust
your expectations upwarnd. Whatever you buy now you will
probably soon want 10 expand, with either mor: hardwase
dmachinery/gadges) or mose software (programs).

Thirdlly, start now! Don't wait for computers 10 come
down 10 $9,98—they probably never will. The manufas-

I nehis article | will atier some suggesti
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turers will just keep on making them mers sophisticated for
1 the same money,

And fast of wl, don't expect your lriends, spause, €.,

to be o thrilled s you are aboul your computer. 1t is up
1o you 1o educate i,

Wha Buys A Personal Computer
Rumer his it that somesae onee wied 10 prafile the
“typical” peraanal compuier buyer for more elfective =
marketing strategics. The survey data showed one shared
facioe: The majority of buyers wanted 1o bevome fich by
writig and inarkeling 3 very suceessful program. [n other
respests, they are all different, and are using their compuiers
fur mytiads of different parposcs. So you're not alone when
YOU B0-0UL L0 buy & COmputer—you nuay even find yoursell
in one of the following cuegories:

Type 1==The elevironics amateur who is intrigued by all the
technolagy. Fiddling with the equipmy nough reason
for bim 10 buy, We should be graicful 1w him: When he
Began buying kits and tinkering around with them a few
years aga, he started the home ecomputer craze,

Type 2—The aware parents who want the family 1o b up
on “the latest." The family can play games and learn abou
computing as well as do the budgel, and so on. The average

peiisive .md friendly"* (easy 1o wse). It should be expan-
dable 0 can graw as the family’s needs grow. This
marke Iu.\ yet to peak. e

Type 3—The small business ewner or professional person’
wha wanis 10 autemae the office, He will agonize aver how
fmuch campuser 10 buy. 11 s not enough, it could well
bevome merely a oy for his kids, but why buy a $10,000
sysiem if 4 $3.500 package will do the job7 This system will
nrabably need both large amounts of data storage capacity
andd word processing capabilities.
Type 4—The educaor interested in compuier-asisied in-
steuction (CAIY, He or she will need a computer capable
of displaying rvu.mhmx color graphics anid animations
along with 1ext, xpeech and sound.
Type S—Tlhe scientist oz engineer who will usc the maching
at wark er home bevauise i is casier than standing in line
10 26t on the company's big main frame computer. Even
companics that own big *beaniae'* compateas are buying
miceos (o spread around 1o key people

The bist could go on and on, but | hope | have made my
point that the ““typical’ microcomputer buyer s anyshing
but typical. We all have one thing in comman, however. /™,
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We have all been bitien by the computer bug and the only
known cure {5 1o take the plunge and get our very own
miceocomputer!
Types of Sellers

16 you as 2 buver are feeting overwhelmed by all the com-
puter choices, pity the typieal @lesperson. He may be more
at homs with stercos and televisions, and entirely new to
computers. Or he may be a programmer or techaician en.
tirely new ta selling. Odds are that you'll meet the former
miore often at your local compater owtlst; just os buyers exist
at every bevel of saphistication, s do sellers, More impor-
tant thist kewledse of computer technology, though, is the
gncss of the computer salesperson to help you learn

After all, we're all new to persoral computing.
1F you haven't already, you will shortly encounter at lexse
one of the following salespeople:

* 1—The sineere yousg man or woman who produces
t.orvous smile and conleises, **1 only startod in this depari-
ment yesterday; lel me see, where is the power switch on
this little beauty. . "' Don't leave 100 soon, shough, 1f
you've the time and patiénce, you and the traines can fearn
A lot about the corputer in an hou.

Type 2—The equally sincere salesperson who introduces
himself and says, "*What can i show you. . .we have a 48K
whir-hanger with a double DOS and CF/M on special .
This individual will joyously pratile on until your glared
cychalls ither lack of interest or

sion. (They are equivalent in the clerk’s opinion.) You can
then Jeave the stoes with a handful of pamphiets and a heart
Tull of doubt—and passibly a car full of compurer,

Type 3—The merchandising expert who moves compirters
the same way he used 10 move TV sets, stereos, ete. This
type carnot refrain from knocking the competition by say-
ing things like, *Hrand X is almost out of business, that's
why we don't handle "em. . .what'd ya' say you do for
_v % . Lsella number of Crunchy 100% 10 peapls in your
4. This individual may be able 1o tell you a kot about
Ais compuier since he will be shrewd enough 1o read up en
all the features of his maching; you may acwually learn
something if you have the confidence and patience to en-
dure a barrage of irrelevancies.

12 The Best of 99'er  Vohwme 1

Type d—The skilled and servisive sales professional who has
developed 3 pood knowledpe of computing, or vice versa,
the companer professional who has developed basic com-
retence as a salesperson. This person will ask you right off
whiat you want to do with your compurer and help vou with
the answer if you aren’t sure. You will appreciate this in-
dividual's patience and willineness to find oul information
Tor you. Fe or she will consull with a superior o even call
the manufacturer without fear of appearing ignorant. When
¥ou meet people like this, respeet their time and effort and
show your appreciation. We don’l want ihem o get
discouraped and switch jobe, There will be litthe danger of
this, howeser, sinee they will probably be making a lot of
sales with many happy customers!

How To Shop

Be careful not 1o equate the amount of advertising you
see for 4 computer with its technical sophistication o
suitability Far your noods, Take the time to go beyost mere
advertising when you shop. Talk 1o computer awners, er
wisit @ logal computer <lub. Fut remember to expect some
very prejudiced views, because people always try (o con-
vince thesmszives that their chaices are best, Be cautios, too,
of magazine reviews of various computers, Articles with ex-
tensive charts and diagrams may kook impressive, but they
are sometimes simply wrong. 1 have read articles which
declared that the Tl machine had no high-resolution color
graphics or memory expansion eapabilities, Well
of the best high-resolution colur graphics capabilities o the
maiket and can be expanded to a 48K system. 1 have notic-
e simitar ervors on eiher brands as well,
So visit seveial stores, read & few computer magazines,
e Home Camprier Magazine. and get your confidence
up 30 the salesperson won't infimidate you. [ ar impresscd
with the T1-99/4A as | grow mare familiar with it, but very
little of this knowledge came from advertising or from
salespeople: It came from wse of the machine.

You may alsa need ra know a linle somputer jargon,
although the better salespeaple will avoid teying o impress
vou with their vocabulary. If you don't already have one,
pick up & glossary of terms while you are out for vour fiest
visit te the computer store. For starters, you should study
the slasary for an ing of it
terms: With just a few of theee rerms teked away in your
memory banks, you can walk inte the computer store with
more eonfidence and less quiver in your voice when you ask
to sec the ““Brainiac 300" computer.

Ask to s¢ a demonstration of each computer you think
you can afford. But be aware that many demonsiration pro-
EFAMS you soe are written in a program language ofher than
HASIC—i.e., ihe language available (o the user on most
small compaters, Consequently, the demo may be super im-
pressive with lots of color graphics, animation. and sound,
but find out if you can duplicate these effects readily with
the BASIC programiming language available to you. I you
are interested in having good color graphics in your pro-
prams, ask the 7 foenter o
in BASIC to ilusirate the computer's ability to perform the

ollowing:
A Clear the screen.
B. Change the screen color.

et




. Plot the color shapes on the screen. Try to place o
“duck” or a “car” on the screen. Find out if the user
can créate his own shapes or is he lmied to pre-defined
shapes stored i the computer’s memory,

Plawe a graphse shape and text on the same scroen.
Some computers can do one or the other withour
clabarare and difficult programming.

Elappily, tse 99/ does all of the above with exse. You
sl program in 16 colors with Smple, easy-to-use BASIC
stalements. If graphies ase impaortant (o you, check our the
T1 Exended BASIC graphics capabilities, They are sense-
tional and compete with computers cesting as much as a
thousand dollags more. [f you want sound capabilities in
your program, ask for 4 demo of the following:

A Play 1 three note chord,

. Play a simple scale,

strate the highest and lowest Trequency

=

able.
D. L)euldwhlum the loudest and saftest volume of saund
possible.

Create sound effects ke a “'choo-choa
explosion.'

Sperch synthesis adds an exciting dimension 10 compairing,
exguvally in eucationad programs. Texas Instruments makes
iy o integrase speoch into ILASIC progams with s specch
symsbsieer aid Speech Editer Command Cantridee o the
Termioat Envabator 1 Command Cartridge. The TE-11 will
synthesize uny English word typed into the compater; the
Spevch Editar will allow you to choose from a vocabulary
of over 300 umm By all s g5t s cmonsiration of sprech

ar an

syndhesis you are intemested in compwcr-assisied
nsiructisn: u s well wosth the added cost.
The Editor

sardless OF ihe type of use you plan for yous eomgter,
you will definitely need a good editor. However, if you can
think and type without errars, you can skip this sectioa and
ot warry about editing. 5

Goend, you are honest! | found eut the importance of an
wditar the hard way. Not onc salesperson mentioned this
fzature in any of my shopping except 1o say that | could
coetect errors. From this treatment of the subject, you might
wotchude thas all edisors are afike. The galasy of differences
Between puter brands and thelr editing capabilitics can
mahe them either @ joy or & pain 10 use.

So, what is an editor? Somewhere buried in all that
fubsifous cireuitry is 3 component which interpress all of the
NAUCONS you fype m. 0 LUrns your instructions-
enes and zcros that the computes
crprets. the program for the computer.
It will ako edit or change, program staements after they
tive been entered inta Lhe computer. When you are writing
g (remaoving errors from) programs, you are
ke typing crrors, Typing the whole line over
would cosrect these, but it is very fime consuming ane ir.

g, especially when there may only be ang or (wo
ntistakes in 25-50 characters! 1F you could enly correst the
mintuhis withaut disturbing (he rest of the line.

with asingle keystroke, while di

oML screen exactly as made i the program. A poor
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editor will require multiple keystrokes, and won't display
the corrections s they are made. 18 will make you pound
many keys and ultimately reson to retyping. The T1 editor -
is far superior 1o my Number 2 computer’s editor, and s
equivalent 10 a good word processer in its correction
capabilities. (1 am writing this article on my Y9/4 using 4
simple word processing program 1 wrote myself, 1t uses all
the editing femtures resident in the computes and works very
well for editing text.}

| cannot overemphasize thie importmce of the editor, and
strongly recommend tht you evaluate it casefully befare
you buy. Sit down at the keyboasd and have the sakesper-
son walk you through some editing. Don't let the clerk do
it because he may pick simple tasks to make it look casy.

For instance, you might enter this program line;

L00 PRINT “NOW IS THE TIME FOR ALL GOOD

MEN TO COME TO THE AID OF THERE

COUNTRY."

(IF you are 1w 10 Programiming, ket me point out that this
BASIC statement will cmise the words inside the quotes 10
e displayed on the monitor if you RUN the program.)

Nogiee that the word THERE is mispelled; so correct the .,
spelling without retyping the entire line, then insert the word
BEST belore ME. IF you can't accomplish this by
the store's chosing time, ask the sakesperson to do it if be
antdo i with ease, give serious thought 1o buying ancther

computer

“ |||. you are at this, ask the salesperson 10 dernonstrats
tescquencing for you. Resequencing is a simple but valuable
{and frequently unavaslable) feature which permits you (o
renumber your program line numbers in order to insert ad-
iional lifies into-an existing program if necessary. For ex-
amiple, you might type in this simple BASIC program:

10 PRINT “HELLO™

11 PRINT “WHAT IS YOUR NAME?"

12 INPUT N§

13 PRINT “THANK YOU ":N§

14 END

Notice that you don't have any room beiween lines for
addiinat v 1 you e deid o chunze e ropa,
‘you sithir have 10 type the program over or b
line numbers 10 provide space. Normally, you P nnl.al-_
(Gonally et yourself Ints corsiées wihese i is pocessary 1o rese-
quence your programs, but It does frequently happen
{courtesy of Murphy’s Law). Outhe T machine, reseqocts-
cing & casily accomplishod by yping RES and pressing the
ENTER key. Presto! The program looks like this,

100 PRINT “HELLO"

§10 PRINT * “J[AT 15 YOUR NAME?™

120 INPUT N

130 PRINT “THANK YOU *;NS -

140 END

New you can add additional lines between the original
e, Many compaters do not have the resequencing funs-
tian buikt in 50 you faye 10 load in 4 sepaate program from
a disk o tape. This funciion is imponiant emough that it
should be built into the machine as it i1 in the T1.99/4A
General Considerations

Regardless of the saphistication of the system, you shaukd

expect Gertain fundamenal *creature comforts.” Fisst, it _
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is mandatory that the screen be clear and easy on the eves.
‘You may not fully appreciate this during a brief demonstra-
tion in the store, but spend an haur of tws pecring at the
screen in your basement, and you'll know what [ mean.
Your 1%rch TV at home may not display characters as
sharply as the storc’s 9-inch monitor. On a big reen, the
characters may appear more because the dots com-
pasing the characters ase larger and more spread out, In-
stead of white characters on a black hackground or vice ver-
&a, the TI has exceptionally sharp black characters formed
by an B x & dot matrix with a pale bive backgreund. It's
also possible to change the characters and background to
any of 16 colors.

My only criticism of the T1 display capabilities is that with
TL BASIC it is limited to a line of 28 characters for text
or 32 for graphics, [With TI's EditorsAsserbler or Ti-

Writer Cammand Cartricige, you have 8 40 character "win-

Jow"* which automatically serolls horizentaily across an
BO-column “'page.” The Videa Display Processer chip in-
siibe the computer actaally has a 0-column ““text mode,”
and te sofrware produces (he doubling effect.—Ed | Some
computers display fewer, but many dispiay lines up 1o 80
characters or more. My Number 2 eomputer displays 40,
‘but [ see litle practical difference between it and the T

. Howsver, the er display and lower-case
characters are desirable if you plan to do cxensive word
processing (letters, reports, cic.). The TI-99/4A has a type
of lower-casc which is actually compress=d upper-case; s
works very well. You can do word precessing with a 28
character format, but you won't be able te-see the text on
the sereen exactly as it will appear on the printed page; with
an #0 column format, however, you will, Yeur prinfet
should have the capability of printing both upper- and lower.
case characters with the proper program, so that you need
not worry about ha lower-case resident in your
computer.

Anather “ereature comfor™ to consider is the computer
keyboard, The original T1-95/4 was criticised for having a
keyboard smaller than a conventional typewriter. Actually
it is very easy to use and one can touch-type on it very effi.
ciently. But TT modified the keyboard en the TI-99./4A so
it it more like n standard (ypewriter and added some func-
tion keys and & repeat key function to improve the com-
puter’s fexibi

1f you sclcct a disk system for program and data siarage
ratter than a cassétle tape system, you will have the advan-
tages of speed and convenience but yeu will sacrifice
something, too. In addition to the higher cost of the disk
system {maybe 10 times the cost of a tape recosder), you
will also Jose some of your program space (random access
memory, known as RAM) Inside the computer. Some
sysiems will have a 2K overhead (2000 bytes) while athers
may require 10K or more. It is desirable to have a low
‘averhead so that your valhuable program memory space will
be available for programs. The 95/4A disk system digests
abaut 2K of your RAM | a rominal 14k for|
(on the standard 16K system). To put this into perspeetive,
one page of typed, double-spaced material with liberal
margins is equivalent to about 2K of information, If you
by a 16K camputer which has a 10K overbead for the disk
system, you would only have about 8K of program space
after you tum on i tem. And one of the very
popular computer brands actually has & 10K everhead! So
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when you look at one in a store ihe salesperson will pro-
Bably irsist that you get (and pay for) at leas 12K of RAM.
Moral: 16K memory in compaier “*A™ doss not i
Iy equal 16K memory in computer “B." Texas Instruments
Eives you a Iot of memory for the moncy.

How much memory will you need in your compater? For
most hoine wse, a 16K computer is generally eonsidered a
sl tart. For business and i
you will probatly need more memory—aSK is satisfactary
M most cases. That covers your program requirements ins
side the eomputer. For permancot storage of farge amounts
af data such as student grode records and inventory 3
yous will use disk or rape. Such storage is relatively cheap.
A diskene (ealled a “floppy disk” beca i
plastic) can store %K o more of informati na 5lainch
susface cosling a mere lour or five dollars. You can store
the equivalent of about 50 typed pages on one such disk.
Casserle tape is okay for home use and for back.up copies
of your disk data, but it pererally 100 tlow for terious

business o educational applicathors,
Serviee

Check et the service policy on your computcr before you
buy. Some manufacturers will exchange defective com.
ponents, and olhers want 10 repair and return ihe original
wnit, ¥ ddowntime s eritical to you, ehoose the system which
can be replaced in the shartes: time, My 9974 developed in-
termittent problems after more than a year of very heavy
use, and Tl exchanged it for a factary rebuilt unit for only
$45.00 with same <ay service and no questions ask
trouble develops during warranty, the exchange charge is
minimal. When 1 theught | had n defective disk system dur-
ing the third mosth of ownership, the service center would
have exchangsd the entire disk system for about $3.50, but
ad it furned out, [ had a bad diskettc insicad.

Where to Buy

Degiding where 10 buy your compater can be difficulr.
Should vou by from a lacal computer store, A department
stare, or perhaps fram a mail-ordes sutlee? You can get
some lerrific bargain from 3 mail-order firm. You'll sce
dozens of ads in 1y computer magazine and nearly all will
aeeept eredit cards. making it very casy (o buy. | saved nearly
4% on my T1 machine buving it from a firm in another
city across the siare: my Numsber 2 computer cost almost
500 less fromm out-nf-staie company than from the local
stove, The argument for biving from  jocal cealer and pay-
ing more is that you can count on better personal service
il wour machine gocs on the blink. This max or may net
be true depending on your dealer's integrity and quality of
service. You could buy locally and still have problems with
service. Ity ominion, the oveshead of the local computer
stare justifies the higher prices. 1T you can afford it and
desirg peace of mind, buy locally.

I the case of Ti computers, you can exchange the defec-
tive unit for a Factory rebuilt unit ar one of the exchange
centers. [t won't matter where you originally purchased the
umit. You can check with your loeal dealer 1o soe if @ ser-
vice center is near yau.

Another point 1o consider is that we seally should not
abuse the local computer store owner's time by letting him
etlucate us if we have no imtertion of buying lecally, 1t is
fair 1o expect him to compete with other dealers for our
dollar by demonstrating his wares and sexvices, but unfair
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b it through an hour arewo of free if weve

alncady dovidded 1o buy through the mail, Afier all, we want
the compuler store to weceed, sinee it will advance personal
Compuling in gener
Miscellaneous Points
sk the salesperson if 1he computer you select can per-
furin the graphics, sound, and text functions you desire just
an it comes it of the box, o must you buy additional at-
ta<hments r plug-in devices, You may find the demonstra-
tson you ona cd"" fioor model cannot. be
perfommed on a basic unil without adding several hundred
ollars of additional equipment. On the other hand, you
akay find that most of the desrable eatures are buill bghl

o the hasie compuser.
Glossary

. concisz, ensily
mnnh:]s which explain how 10 use your computer. You
shauld not have 10 have any knowledge about computers
10 undesstand the basic introductory and turorial manuals
for your computer.

IF you harve: noq yer bought thar first compurer, be assared
whai you are embarking on an exciting adventure. The ex-
citement and prige vou'll experience when opening the box
on the first day is like a dozen Christmas celcbraiions com-
Bined. Enjoy the experience, lud realize that Mmsllp!s
nod only e iting bui

In the meantime read all yn-uan and shop melnl-ly un-
til you just can't stand ol any bonger. . _then take the plungs,
G out and get thar computer
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ratularinns, you're the new owner of 2 TE#/44,
Hlome Computer ™! Now what? Yeu have it all un-
packes and asd te know what to do with i

Fortunately, you have Fhie Best of 8'er, and we'll
a few ideas 1 starl you o your wa

OF course you can plug in a variery of Comntand Car-
tridges that ean teach you exescise, challenge vou 1o a chess
game, belp with yeur finances, o do a multitde of other
Unnge. But the real fun and challenge is making that machine
do what you want it 1o do.

Wihen 1 gol my computer, many of my friends asked,
*Well, what can it do®™ And the nexs questions were: “Can
you balance your checkboel with it *Can you file names
and addresses?™ "Can you keep track of other thingswch
a5 howsehald ineeniosics?™ “Can you do vour income

T

it,
Eive you

tanes?
The TI-99/42A is wa versatile that you can do all of thewe
home applications plus 3 myriad of businoss and profes.
slonal applications, Your'll swen be “hooked™ on vour com-
f fhose computer nuts who stay up all
1 just mke one more change in this pro-

Let e just give you a few ideas for programming and
then you'll be on youe own.

Most houscholds own 2 calewlatar. Now, with a caleulator
wou just punch ifs numbers and syimbels and got a0 answe.
Your computer can rsanipulate nurnsbers tee, but it can also
interact with you, using words, And it can do the same pro.
cess over and over again. You can also save your proraim
and the data and use it again 1 monch or a year laer. Yeu'll
soon find your computer is a valuabie househald addition

To make an inmeractive program you'll need 1o we
PRINT or DISPLAY and INPLIT. PRINT and DISPLAY
dla the same thing on the screen in TI BASIC. You pro-
bably have discovered how to PRINT messages. so et me
juse give you one int here, A eofon in a PRINT (o1
DISPLAY} statement means, “Go to the nest line,” The
screen will b much easier Lo read iF you have a fow spaces
hete and there rather than all the printing jammed up. You
may e more than one colon in 1he statement 1o pet more
blank lines. Heres an example:

1ELLO" : “HOW ARE YOL?"
'START SPACING HERE."

120 PRIN
130 PRINT
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140 PRINT
150 PRINT

"1 SKIPPED ONE LIN]
SKIPPED TWEO LINES.

Vusunlly stat a program by clearing the screen, Line 110
prings a message. You'll noties the line acally prims then
mives up eng ke, The fiest cobon in Line 120 says, *G
1o the mext line,”™ then print HELLO. Another colon—so
d YOU? starts an the nest line, then you “go
to the next line™ four times. The number of blank lines is
the number of colons at the eod of the ling, minus one. 11
the colans are at the beginning of a stiement. the number
af fincs is cqual 1o the number of colons, Don't pet
tonfused-—just RUN this program and experiment a little
10 bearn how 10 wse the spaging effectively.

INPUT i how you enter something from the keyboard
while the program is running. You may PRINT a mewage
and then INPUT Sike this:

100 PRINT “WHAT IS YOUR NAME?"

110 INFUT MAMES
Remember, string variables need § at the end of the varlablc
name: mumbers do not. This program will print the message,
then peint & quesiion mark on the next line, biink the cur.
sor and wait for the wser 1o encer something

INPUT also atlows 2 prompting message:

100 INPUT “WHAT IS YOUR NAME? " /NAMES

This time the cursor will blink in the space immediatcly
following the prompt message and print your respome there
as you key itin, |

When programming responses, you generally use INPUT.
However, on a ene-siroke answer 1 like to use CALL KEY.
The user witl jusi have 1o press one key (wan't have 1o press
ENTER}, and you can block out unacceptable answers. For
example, suppose you need a yes or no answer.

400 PRINT “"ANSWER ¥ OR N

410 CALL KEY(O.KEY,STATUS)

430 1F KEY = 78 THEN 500

430 If KEY < >89 THEN 410

440 Continue here for *Yes™ answer

500 Continue here for “No'™ answer

-Only Y and N are accepted; any other key pressed is fg-
nored. Anolher example is:
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400 PRINT “CHOOSE 1, 2, 3, OR 4"

410 CALL KEY (1.K.5)

420 IF K =49 THEN 410

430 IF K52 THEN 410

0 ON K- 48 GOTO 00,2000, 30004000
Only 1,2, 3, or 4 will be accepied, then the program will
bianch 10 the appeopriste section. Remember that the K
value in the CALL KEY stmtement is the ASCI] code
number of the character pressed.

‘Now you nre armed with some hatics of interactive peo-
grasneming, Let's try some specifics and answer those ques-
tions abave.

Cheekbook Balancing
Ah-hal That's already in yous T1-99/4A User's Reference
Guide, page 11122, Just key that program in and add your
I 1o make it your program. I like 1o take
advaniage of TI's cator and sound 1o enhance 3 program,
s lei's add a knle color at the beginning. Add:

115 GOSUR 500

This means go down to Line 500 and do some stuff then
come back. Now add Lines 500 to 660, A complete modified
listing follows. Try it. Then pdapt it to what you want.

n

sy

GES

p—
238

SR —

EE A

( ==
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As the program is written in the manual, there may be
o few prabilems, There is no DIMemion statement, soif you
have more than ten outstanding checks or deposits you will

delete Line 310 and change Line 350 1o GOTE 320,

Remember what | said above about spaces, and insen
a colen before the firs: quate mark on Lines 130, 250, and
¥ the sereen easier to read, You iy wish to sdd
SOUND and red lines if the balance or correstion is negative.
Try your aun ideas,
Name and Address File

Another easy sohition—find Lssue 2 of 88'er Magazine
and use the Electronic Home Secretary program. [Reprinted
in this wolume. —Fd | What? You haven't keyed it ia yet?7
11hought everyone grabbed his issus of 9%er and immediate.
Iy keyed in afl the programs!|

Yeru can probably use this program as i, or adapt it to
your nesds (o make your addsess file, phone list, Christmas
lise, or even a wedding invitation list, You can sdd o printer
to print address labels if you want,
Recipe Conversions

How abowt revipes? Some people cook with a dab of this,
& ghug of that, cacugh Mows wniil it books right, and cook
it until it"s done. But a computer is more precsse and will
give you exact amounts, Try this program 1o convert a
recipe.

gl
]
i
|
|
|
|

eﬁ:‘ | J :

| @
Let's show an example of this program. Key it in then
UM, Remember you need 1o use decimal Tractions.

»
|
I

AMOUNT: 2
MEASURE: CUPS
INGREDIENT: SHORTENING
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AMOUNT: 2

MEASURE: CUPS
INGREDIENT: SHORTENING
AMOUNT: 2

MEASURE: CUPS
INGREDIENT: SUGAR
AMOUNT: 2

MEASURE: (just press ENTER)
INGREDMENT: EGGS

AMOUNT: 1.5

MEASURE: TSP

INGREDIENT: ALMOND EXTRACT
AMOLINT:
MEASURE: TSP

INGREDIENT: BAKING POWDER
AMOUNT: 4

MEASURE: CUPS.

INGREDIENT: FLOUR

DOZ.
INGREDIENT: ALMONDS
AMOUNT: 0

I you wan! to triple the recipe, you would next enter 3.
Answer CONVERT AGAINT (Y/M) with ¥, and this time
tey .5 and the recipe will be halved, While someonc is key-
Ing in this program, another member of the famity ca
this recipe, It's Grandpa's Almond Cookies. Mix the i
recdients together in order (except the almonds), redl in bals,
and flatten slightly on cookiesheets, Pross one almond on
top of each coakiz and brush with egg, Bake a1 373 for about
10 mimstes.,

You may use this program as part of a larger program
that retrieves the recipe from a file, then asks if you want
to convert the recipe. You may want to READ the recipe
from DATA staternents rather than using INPUT. You can
get famey and prist the title and (nstrictions and draw pic-
tures. [Also check out Micro ¢ int this book—a pro-
gram that can be adapted for any recipe file.—Fd |

Inventory
‘There ars many ways (o approach an inventory program.
Tea ill coftie up with ten different programs,

One possibility is to use the Electronic Home Secretary

gram. Here ks one method for a household inventory, Use
DATA statements and enter each iiem in the following
order: oom number, ilem, cost.
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Dinly a few items in a few rooms are shovn here 1o il.
lusteate the logic of the propram. Yo will peobably want
10 include mare rooms, the year purchased, and perhaps
depreciation, replacement value, and a fow other remarks,
And don’t Torget 10 aded filles 1o make the information more
meaningful. You can use this propram iden for kind
elinventory from food siorage 10 retail products, Exiend-
ed BASIC allows nice formating of output (with PRINT
GE) s the numbers line up, it s abso possi-
Bie in repular BASIC by testing the length or the size of 1he
numbers and printing aceardingly.

Fentered the DATA items in alphabetical order s 1hey
will be listed dlphabetically, but you could 1se a sart routine
10 alphabsiize the ilems or list (e nems according 10 cost,
Following i a basic sosting routine:

59|
57|

| INFlnabal

&

T
|
I
|
J
S_F

ATt
M
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I

e this interchange son algositha o srrange

<t i asccuding order. In this example, the
u inputs the numibers of iwems in the fist, ¥, and then
cnters each number {in any orderh, For this example, N is
ited 10 50, The manimum o, i

e for 30 numbers

U nuniber is compared
numbsr is Jarger shan the
sevord number, tigse s in the array are swit-
ched and SW s Lo | 1o indh i mad
A1 the first nuniber o cgual w the new
mumibser, $he leap reterms so the texe pair of numbers. 1o
comgre.

ITSW =1, 2 least o

e iy ey

witeh hiis been made and the pro-
W tesel to rero and the lima LIM
of the 10D Wt 10 1he place & switch was made (the mimbers
e Wl Yasa switeh will b in aseending order with e largist
falser of {he orginal N sitwatced last i the sesies.)

To change this rrange 8 list of members
in devesunding oriler, simply change the “less than” sign in
stabement 230 o greater than. ™ Mars efficient fand com-

I ¢ e o large sets of msmbers, but this
i for smaller scis of numbers.

The alphabeticiog aleoritbm is the same as this inger-
<hiangs ot algorithm with the st of variables changed 1o
atring variables, Just change all oecurences of A 1o A$ and
AT AAS Ina regular program e INPUT and PRINT
formats would be differem from this eaample

CORPIL S 1903 bt Vasey Pt Co

tioin, we have thice variables for
o me, and cost. These could be read

in ik rrays and the sorl rautine wouid need 10 interchange
all thres iteais, For example, let A{1) b the cost that you
are sorting. You woultl nesd 10 sdd:

242 RRS = RE(1)

243 115 = ITEM3 1)y

252 RS(1}= R3(1+ 1)

253 ITEMS(T} = ITEMS( + 1)

262 R8I+ 1)~ RRS

264 ITEMSL + 1) =115

This coding ensures thal the variables associated with each
©ost are interchanged in the same order as the costs are in-
terchanged. You could alo combine the room number and
113 e inlo one string variable to be interchanged with
the cost variable,
Income Tax
PProbably the most comman wse for the computer when
helfaing out at inceme tax time is keeping track of expen-
dituses in different deduction caegories. You can use the
me program idea discussed abave in the inventory sec-
tion. bt with a slightly differenr data strusture. Instead of
roans nuniber, you would use caregory imedical, interes:,
com ions, &ic). You weuld probably still use iem and
sl possibly sl the date of expenditure, Your DATA
staterment would ook [ike this:

500 DATA |, “DR. PAYNE™ 25.50,"MAY 9
for & medical experse of 525,50 to Dr. Payne on May 9.

! have suggesied several ideas 10 Bl you ge started
WIEinG your own prograuns for your own home, business,
ar prafessional applications. Now you just need 1o DO T

Revently someone ssked me for 4 special ineeme tax
program— ane thin would indicate zero taxes to be paid.
Hemnamas. m still thinking about that program

som,
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ou bought your TI-99/4A Home Computer
because the plug-in Command Cartridges Jooked
like & quick and easy way to gt started. You
played the games and typed in the programs that you
found in the User's Reference Guide, Mow comes the mo-
ment of truth—Whar 1o da ackt? The answer, Tellow
99'ers, is easy: Learn liow to tte & cassettc taps recarder
with your computer so that you can begin ta build up
a program library by secording and saving the many ex.
cellent software programs that are printed in 99°er Haomte
Computer Magazine. i
T manifactures a spécial cnssett recorder (PHP-2100)
for use with its computers that cames supplicd with 1 dual
cassetle cable, If you cannot locate this recorder, things
may get a litth complicated. Finding a recorder thas pra-
wides saisfactiory results is mot ax easy as vou'd think.
Te explain why, | will have o give you a quick
background on how a computer talks 1o a tape recorder
and vice versa,

‘What the Recorder Records

in order to do the wonderful things your computer is
capable of doing, bire (1he "alfs” and *ons™ that com-
pulers use) have Lo be arranged into patterns, This is trug
not only lor numbers, but also fos Tetiers, For example,
It you type the letier A" on the keyboard, your
“T1:99/4A really sees a pattern that looks Tike this: off-
on-off-off-off-ofl-off-on. If we think of an “ofl™" as a
zero and an 'on™ as a onc, the pattern looks like thi
01000001, Remember that everything yous TL-¥9/4A does
is based on groups of binary numbers ke that. A group
s is called o byte.

Learning to count In binary is beyond the scope of this
article, but tiere are a number of boaks of articles around
that can teach it 1o you, What you should know oz now
is that each letter and character has its owa patcern of
zeros and ones fits own binary valus), For example,
63th patiern (a byre value = 63) represencs the letter A
in the ASCII character coding system used by t
T1-69/4A and most computers. Thit means that 65 is the
ASCI1 walue of letter “*A." That is why the computer
will give you back an answer of 65 if you ask for the value
of ASCI A"
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A Beginner’s Guide

To Cassette Operation
With A Home Computer

In order o read dath from a tape recorder, your com-
puter will have 10 be able (o read in bytes of datn. That
means that it will have to understand *affs" and “ons™
when listening to the tape. But, the T1 Home Computer
doesn't listen 10 the cassee tpe for Poff and “on™
sound. Rather it lstens (o two different frequency fones
that represent the two states.

Not all Recorders Are Equal

1 appears penerally trise that it takes mare power for
2 casieite tape recorder 1o produce of ieprodice a high
frequency than it does to produce of reprodice a lower
frequency tane. 17 the volume is not high cnough during
either recording or playback, your computer won't hear
anything, or it might not be able to hear the higher fre-
quency tone. 1n order 1o help the T1-59/44 hear the high
frequency tones praperly, the tone control knob on the
recorder should beset at or ncar (he maximum level. Even
i this is donc, some 1ape recorders cannot handle the high
frequency. 1f your secordes doesa't have a lone control,
there's a good chance it was meant Lo handle only th
frequencies of human speech and won't be mechanically
able 1o handle fhe high lrequency tone a all,

Sinee it is pasible that your recardar cannoi reproduce
the high frequency lones properly, your compuics has 1o
e surc that it has readt all the data, How can it be sure
that nathing was lost? Your eomputer counts the number
of "'ons™ that it heard. Afier every so many bytes, it ex-
pects 1o read & mumber on the tape, This number rells
the compurer how many “ons™ it should have read. 1§
the two numbers don't matel, a parity erms has oscurs
wed and the computer will 1cll you thar you have a
problem.

Now suppose That the volume i se1 high enough to
feproduce the igh level tones, but is up foo highT Well,
to0 much volume cawses distostion in 2 tape recorder,
This distortion will mean that some of the tones will not
e heard accurately by the computer at all. it's just as
if somenne sereamed in your car. You know something
was said, but you dof't know what it was.

A Remote Possibility

There is one additional problem that may crop up even
with tage recorders that satisfy the above criteria: Almost
all casseile recorders have a remote control jack which
allows you to stop the recorder by pressing a button or
switch located on the microphone, Unforiunately, since
this jack i meant to work with the manufaciurer's own
microphone, there is no guaranice that the jack is hook-
=d up the same way in each 1ape recorder. I fact, there
%2 50-50 chanee that a non-T1 tape recorder model you
may buy or already own will gt be compatible with the
Eeme Compuster system. This means that the drive motor
o yous recorder might net be capable of being turned
on and off avtomarically by the computer when the plug
on the T1 cable is inserted into the recorder's remote jack.
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Fihis is irue for your recorder, Emerald Yalley
g Co. sells an bnexpensive adapter fealled “TEX-

E"} which ks used between your recorder and the.
Tl cable. If you don't want 1o spend the money far this
adapter, you can get by without it by masuelly starting
and stopping the tape fescept if you intend 10 wse casseile
data files, in which case the autamatic opermion is
necessary. —Ed.].

The conclusion you cin draw From all this is that your
TI-99/4A requires & tape recorder with < ¢ attributes
in arder 1o consistently guarantee good results. 1f you do
not already awn a recorder, | sirangly suggest that you
buy the model PHP2700 taps recorder from Toxas 1a-
avruments. 17 you do have a recarder, you should try it
out befare incurring the expense of purchasing a new one,

Plugging In!

Now that we have discussed why some recorders won't
work at all or won't work with the remate conteol jack
plugged in, let"s get down to business, Shut off your
machines and plug the wide conncctor (with 9 holes in
it} into the back of your computer. The ather end of the
wable s two cords. One cord has three plugs attached
tlabeled plug #1), and the other (plug 42) has only two.
The Lape secorder that you conncet 1o plug #1 will be call-
ed “CE1" by the camputer. If you are lucky enough to
have 4 second usable Lape recorder, you can hook up that
ane o plug £2, 1 will be called “'CS2 by the computer,
Just follow the installation instructions printed on 1he
card that came with the T1 cassetre cable, If your Lape
recorder does not hive & remate control jack, just ignore
the instructions to insert the black plug. Note that €52
does not have a playback plug. You can enly record on
82, 3

Plug the tipe recorder into an electrical outlet and you
are now ready 1o check oul your system. [A battery-
operated tape recorder is wswally 100 unseliable for recar.
ding and playing back data For your computer because
of the possible Muctuations in speed and amplifier gain
aver the life of the batery.—Ed.] Load & high-quality
(remember we have to record those high tones accurate-
By C-10, C-15, o C-30 blank tape inta the tape recordes.
The sumber part of the taps code gives the number of
minutes of recording time available on both sides of the
tape. A C<10 iape has 3 minutes of recording time on cach
side. You can use a tape as long s a C-80, bul never
anything longer. This is because longes tapes are thine
net, stretch more, and may not maintain praper speed
in the recarder. For this first test, make sure the tape is
sampleicly blank. Turn on your computer snd select T1

ASIC. Key in the following 4-ine program:

100 PRINT “HELLO™

110 1=30

130 PRINT “'MY VALUE 151

130 END

Turn up the volume on your TV (of monitar) by o few
noichecs so that you can hear a stight hum. Set the volune
conirel on your tape recarder midway between the lowes:
and highest settings. Szt the tone conirol (if there is onc)
up 1 maximem, [Or, if you arc using the T1 FHP2700,
fallow its manual's sctup instructions. —[d.] Now typs
in SAVE C51 and press the ENTER bulten, Follow the
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instruetions that the computer pives you 1o rewind the
tape and begin recording. When you press *record" on
¥Our Lape unit and then press the ENTER button ofi the
computer, the taps should start moving,

11 the tape doesn't stant moving, you have a non-
compatible remoate control jack. 1f this is the case, wait
for the computer 1o leave recerding made and print the
“VERIFY (Y/N)" message. When it does, type In an
" Now remove the plug from the remote consral jack
and begin the recording process all aver agatn {by iyping
SAVE C51 and pressing the ENTER buiion). When you
are 10ld 10 record, you should now see the 1ape moving,

Getting Adjusted

After 1 short pause, you will actually hear your pro-
gram being recorded onto the tape. The recording con-
sists of an initial long phrase of a single lone, followed
by bursts of sound with a very shor pause between bursts,
The initial tone is uscd 1o 1elf the computer on playback
that data is coming. This tone is recorded before cach
program and each block of data (which we will talk about
later). When the recording is over, you will get the verify
message (see abovel, Type ina {you don't have (o
press the ENTER button). Follow the instructions abeut
rewinding the tape. When you play back the tape, listen
10 the seunds that it is making. Note that the volume is
much louder than when you recorded. If that initial tone
does not sound pure (f it scems to warble, with the 1one
gwing_ higher and lower), you are probably using a
recorder that won't wetk well cansistently, If the ione
does seem pure, you're halfway home!

When the tape gocs silent, the program has finished
leading, You should g a message that says either
“DATA OK' or “ERROR IN DATA™. If no message
prints, then the volume senting was toe low and your cam-
puter is sthll waiting for the First recopnizable byte of data.
It will eventually get tired of waiting and give youra NG
DATA FOUND™ error. Just wail for this message 1o ap-
pear, oF shut off your computer and start all aver again.

i you got the “DATA OK* message, you are home
free! Relax and go on 1o the next paragraph, If you were
unlucky erough to get a “NO DATA FOUND" ersor,
1urn up the volume one notch, Write down the laest
notch on a piece of paper. In cither case, respond (o the
SOmpulCE question by entering an 'R 10 re-record. The
compuicr will guide you in another recarding session.
Keep repeating the process wntil you ean’t change the
valume any further, or the *DATA OK' message ap-
Pears or the error message has changed (i.e., from “NO
DATA FOUND' 10 ERROR IN DATA™). If you can'
<hange ihe volume any further, your recordes Just isn"t
#ood enough. Don't aggravate yourself any longer—go
out and find somewhere to buy the T recorder, If the
“DATA OK™ message has appeared, you are in pood
shaps. IF the message has changed, back off your last
change by half  noich. For example, if meving the con-
tral from 6 te 7 made the “ERROR IN DATA” message
appear, try the recording process again ot 64. If that
doesn’t work, tey it a1 44 noteh intesvals, If that doesn'(
work, ferget it, Buy a different recorder.

Afier you get the “DATA OK'* message, mark the
velume seiting in some way. 1 usually dipa toothpick in
whils paint {a light nail polish will alse werk) and dals
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aline on both the recorder and the cantrel o that [ can
easily see that the velunse sctting is correct. You now have
a Tunctiening cassctie tape system and are ready for hig.
ger and better (hings.

Beticr Safe than Sorry

When you entered the SAVE €51 command, you toid
the computer te copy the bytes that represented your pro-
aram inside the computer onwo a tape. The entire pro-
gram is saved cach time, Your program i aiill in the com-
puter, however. IF you ageee 1o verify vour tape, T1
BASIC will rend the data from the tape and compare it
in a byte-for-byte manner with the progeam still resicing
In memary. Unless the two match perfectly, vour 9944
will issue a warning that you have a bad tape. ALWAYS
VERIEY ANY SAVEs BEFORE ENDING A PRO-
GRAMMING SESSION!

The tape version ef the program is saved in a *'machine
image'” format that is meaningful only o TI BASIC. Yon
cannat, however, write a T1 BASIC program that will
eead Lhis tape. The aaly way o get your program Back
Inta the 99/4 is ¥ia the OLD CS1 command. This will

the program back into the arachine, Anything that
may have been in the computer before the GLD CS1 wil
be lost. By the way, you can SAVE C52 (if you have 2
recorder hooked up 10 cable #2) and then read in the tape
by entering OLD CS1. OF course. you have Lo move the
tape over (o the recorder aitached to cable 81 first!

The instructions built into the TI-99/4A whencver you
enter the SAVE C51 or OLD CSI command assume that
yeu have anly one program per side of tape. A long pro-
gram will require about 3-4 minutes of recarding fime.
This means that it i possible 15 save about 4-5 programs
on cach side of a C-30 tape. If your recorder has a tape
counter, just keep track of where the next free space on
the 1ape is located. Then, when the computer tells you
o rewind the tape, just fast-forward to that next free spot
on the tape instead. Make sure to keep a log of what pro-
grams arc recorded on tape and where they are localed,
11 you don't want to be bothared by this, and want max-
imum reliability, it is belter to use C-I0 cassetes and
record only one prosram per side.—Ed |

A casselic tape recorder will usually have the ability
to record & new program directly over an old one. 1t is
good [0 get into the habil of sompletely erasing o tape,
however, whedt you no longer need it, This ensures the
best poasible recoeding the next lims vou use the tape.

Filing Data

The cassette recorder also makes a handy data stornge
device for use in your compuler programs, Suppose that
you have writlen a program ta keep track of the bowling
scores and ligure out the handicap of cach member of
your bowling league. You don't want (o re-cater this in-
farmation each time you run your program. What yeu
ned i 2 way of saving the data when you are (rough
with it 5o that it can be read in the rext fime around, Some
prople do this by entering the information in DATA
statements each time before SAVEng the program, A
better way of doing this is 10 write out a small ffle of datn
ante tanc, Your program can then read i this data file
1hi neat time it runs. TI BASIC has an easy way of do-
ing this by using the INPUT # and PRINT # statements,

A Fne desr of PV'er  Vokime T

Before you con read or create « file, you must el ihe
cemputer a litlle about your file, This is done by 1he
OPEM statement. Your reference manual dees a preity
gond job of explaining this stement, so 1'll just go over
the parts specifically dealing with casseitc tape files,

Unlike the SAVE tommiand which writes out your en-
tire prograns as a large “chunk® of dala, BASIC dary
fites can only hamdle small chunks of data, called Fecords,
at a time. Each file can contain 1 or mere records. All
€asselle records in a file must be of the same size, They
can all be 64 byies (charaeters) long, 128 byles long. ar
they can all be 192 bytes long. You can specily other
lengthe as part of the DPEN statement, but T1 BASIC
will baost the number up to cither 64, 128, or 52, 17 2
record you want to write is shorter than the lengih that
you specily, TI BASIC will add enouph blanks at the cnd
of the record to make it the right length.

Each record can contaln as much data as you can fit
inarecond of that size. When you have a statement that

= record, but will ner write anyt
out 1o (he tape. Whea BASIC sees o statement with
PRINT & that doesn 't end with a semi-colon, it will write
aut everything in a record (including this kst piece of
data) (o the tape, When the record! is writien 1o tape, it
is preceded by the sicady high-piteh tone that starts of
3 SAVE, That menns that BASIC uses a Int of tape 4o
wiile a single record. In faet, if you use records that arg
only 64 bytes long, it is possitde that more room is spent
@it the fape for the start 1one (hen s used 1o record the
datal Remember that more room on the taps means
slower reading by the computer. That's why T usually use
192 byte records and 4ry to fit as much data as possible
into each record, Doing this will cut down on the number
‘of recards written 1o tape, and make the program run
Faster,

Because T BASIC only writes 10 1ape when you fell
it o, the compurer must have toral santeol of the wsctte
recorder <6 that it can start and stop the recorder as noed-
ed. This means that (he black remote-contral plug must
be incerted fand functional!). If your remote jack is not
compatible with the TI-99/4A. you will ror be nble te
use the recarder for saving and reading data under pro-
grm contral.

You can store in two different formais. DISPLAY for.
mat means the data is saved just the way it would look
ina DATA statement, INTERNAL format saves the dara
in the saime way that the computer s10res the informa-
tion internally, Numbers require 8 charactess bytes),
SUFings fi.c., nanes) require 1 byte {For the length) plus
the dara itself. | usually save my data in INTERNAL for.
mat 5o that 1 know the length needed for sumbers no
matter how big or small they are.

THE BASICs of Record Keeping.

Let's write a part of a program that will save each
bowler's name. his pin average and his handicap, Pre-
tend that we have 60 bowlers in our league. 17 we restricl
each bowler's name to a maximum of 45 characters. we
will need a eoinl of 62 byies per bowler (45 bytes + |
= 46 for the name + & for the aveeage + 8 for the han-
dicap = 62). We can therefore (it the data for 3 bawlers
into one 192 byte record. See Listing 1) 1f you have nol
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filled up & recard by the time (he program hils the CLOSE
statenient, THBASIC will fill our the record wich blanks
and wilte il out. You do not have w worry about writing
out a last record that is partially full. Just remember
always 10 program in 3 CLOSE statement. To read the
data file it your program, you need program instruge
tigis that almest duplizate the write pragram {sce Listing

+ belaw).

" When your program executes the OPEN statements,
the computer will isse commands about rewinding the
1ape and pressing ENTER. When INPUTing from tape,
the screen will seroll up one line to indicate that it has
begun processing the tape just before it reads the first
record.

Onee you have these basic components working ang
understood, you will probably wish to embellish them

with things like update capal
statisties, ete
Lhave often been asked why T1 provides the C52 plug.
I have ta admit that mast manu facturees do not provids
dual eassctte support. 1t is uselul if you must process more
ata in your program than the computer can handle in.
side its memory. You would need 1wo recorders hooked
wp, and would read in 18 much dals a5 possible (fog ex-
ample, 2 file ¥1) on CS1, then do whatever you have
10, snd Nially write the updated data out on CS2 fas @
different file number). You would ten go back and read
in the neat baich of data from C51, update it, and write
it out. You repeat this until there is 1o more data en CS1.
This allows a small computer to handle very large Gles.
At this point you should have the basic knowledge for
choosing 2 casselte recorder, and getting it te work with
your compuler. Keep in mind that tape storage
iransforms your Home Compuler into & very powerful
and versatile machine. And ence you get familiar with
the few simple procedures and precautions, each ocea-
sion o saving and loading programs and data fils will
lecame secand nature, . .one might even say, “filled with
]

ity printing of bowlers'
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_we find more and more companies thar can be
described . . . as novhing but ‘people huddled around a
camputer.” Put rljemmpum it people’s homes, and they
o fonger aeed 1o b

o
By Ao Tarter

apawerlul argument that *, , . our biggest factories
and office towers may, within our fctime, stand hlf
cmpty . . . . This is preciscly what the new mode of pro-
duction makes possible: 2 rewrn to coftage industry on a
newer, higher, electronie Basis, and with a new emphasis
o the heme as the center of socioty.” Teffler goes bn to
single out many powerful socio-cconomic forces that are
presently fucling this wransition and points to the software
production industry which has already set an early exam-
ple as the Fastest prowing couage industry of the 1960s,
Within the |ast three years, the microcomputer comini-
ty has been witnessing the unfolding of an extracrdinary
event. | say “extr: nary'* not because of what has afready
happened, but rather, for what it portends for the future,
What is s evert, and what great signilicance docs it Tiold?
Quite simply, the event has been the birth and maturation
of “information utilities™ —a significant event because of
their awesome potential 10 speed up Toffler's timetable and
«changs the way most of vs live and work within this cur-
rent t
There's certainly nothing mysterious abouat ul
of us are already familiar with telephone, electric, water and
gas utilities. These are necessary and valuable resources
debivered to and consumed in the home. 1F we now add in-
Tormation to this Bst, we creaie an “information wtility™ —a
service that brings information tw a place where the gencral
public can access it and pun it 1o use. . and where the cost
of packaging and delivery is shared by e consuming public.
And what beties, more convenient place is ihere for (he
general public to consume this information than in the
‘home—the fortheoming *'lectronic comage,"

The New Timesharing
i the

I n his book, The Third Wave, Alvin Tofller presents

{ uriligies,
is certainly not new. 1t was originally developed ta serve the
aeeds of business by providing companics with access to
Compuier power withaut them I‘|'“’|I'|H 10 buy expensive data
prosessing cquipment, Custom programming and technical
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INFORMATION
UTILITIES
AND THE

1 =m1 cost 1o thase wh dn't
use the “canned prograi
What thete in rurm:mnll utiligies have done is add a new
wrinkle to the traditional timeshasing concept. Using the
famous " baking soda techique™ —whereby a procueer of
lunorous ape-old product cominun.l.ly drcars up and
packaped timeshar-
mg!u ke it palatable 1o 2 much pr:mu potential marker.
10 the wrang sonslusion, | should point
ies are ot simply pushing an ol service
to-a new market. Rather, whas we really have heee is the
ereation of an entirely new dimension to tmesharing—an
altempt 10 satisfy a mass awdience with extremely diverse
needs and wants. . _and do it at an affordable price.

Information Services for the Masses.

To provide you with some appreciation for the great
divessity of presently available information services, ki's
take a briel look ai one of the largest, fasest growing
wtilities, The Source {a service mark of Source Telecom-
puting Corporation, a subsidiary of The Reader's Digest
Associarion, [r.) At present, The Source offers over 1,200
services in areas such as:

(1) computer-based message sery
(2} propriciary datahases

(3) business and professional applications packages
(4) persanal amd corporate serviees

ces

71 edducation
{8) "'classical

Emesharing

All these services enter o subscriber’s home or business.
ihraugh cxisting telcphon lines fusing the packet-switching.
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wetworks of Telenet and Tymnet) A losal number is
svailable in over 360 U5, sitics for accessing The Source.
N ,uu,.,.w Gypes i o 3 compier terminal conpected
phoneline, ora with

b propiate soluwise 10 emulate 4 terrisal) is of her peivate
I1¥aveount number, and then chocses from a menu of ser-
“ices. Sincs subsaribers can command the *host™ computer
s English (in & scenewhal abbeeviated form), very bitle
struction i aecessary 10 do meaninglul things—an ex
iseinely importan iuribute of any informaion wiilicy.

Although an information wility such as The Saurce
s, in Uhe not-too-distant future, © be able o foed
imillwns of iexpensive compuler terminals in US.
fouscholds, its preseit subscriber base is drawi from the
busiaiss contmunity and & small segmem of the vast con-
st communiny—ihe scpment which preseatly owis
AuTOCrplers
11 ot surprising 1ot busiisses 0fll Lypes are aneacted
10 %ery mcspcmnt services such as electronic mail, travel
sofiware package,
W Aeess 1 miiframes, and busincss/industry news, 1t
o, Dioswever, Lake sGme sUDEer incentives to lure the con-
st wgient of 1he mictocomputer community—the
i cwnit-day pioneers who purchased their micras for home
wie. B's 1o this proup that information wtilitics Nike The
s st ubimanely caier if shey hope w eventually reach
shie cconomy of distribution and substantial returion.
smestinent that are passible in a mass market

Tuthis end, somsuniers with microcanputers are prevently
v wooed with i rupidly expanding ateay of personal ser-
swes push a3 bookkeeping, correpondence, travel ar-
Langements and keepi & of investments), educational
prograns, home aconamics assistange, plus activities and
ion that the whole family can use—especially
antscs, movieand product reviews, news and sports Tepars,

Ihe TEXNET Turn-On

11 huaving the sevvices and activities of The Source in your
home isn’Lexciting fof you, liow about having it togecher
wilh e following package of specinl enhancements: color
sraphics and animation, music and sound ffects, 3 soft-
ware exchange with hundreds of free programs plus state-
ot tlc-at synubietic speech—actually “spoken romu'Nn.
all s FS0'Y Just @ wouldn'ticbe-great-ir s o ol
thiigs 10 vome, bul rather embellishments o uu asic
e m

Fhe spevial services and enhuncenents 1've been deserib-
suig are awailable 10 uscrs of the Texas Instruments T1-994A.
microcomputer, and vome under the TEXNET (a serviee
mark of Texas instruments, Ine.) umbrelta. Besides the
wictocomputer, she only additional items that are necded
of all of the special TEXNET features
are an R5232 Interface and modens (for eaablshing a cor-
wetian), a plug-in Termunal Enulator
tehe sofiware for the nilcorcom-
Solid State Speach Synihesizer—ihe
truments peripheral that “*voices™ the ymihetic
The symhesizer won't be necessary if speech
wapability isn't desired,

Junt how, exacily, are TEXNET and The Source related?
Acvurding 10 Craig W. Vaughan (Presidens, Sofiware
Sorsay, Ine). & sysleins Support consultant 1o Source

and Texas TEX-
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NET appears to ensompass The Source totally, That is to
sity, TEXNET subscribers have aeess to everything Source
subscribers Jo plus additional special services han sequire
the Texas Instrirments Home Computer or acosss and use,
Graphically, it would appear like this, with the outer ring
of TEXNET including everyihing
within The Source's inner ring, and ex-
panding its own outer sing of speciul
servioes over time. This Is only an aps
praranee, however, as Yaughan
pointed out; “In reality, TEXNET
users will be running ® shell pro-
gram . .on The Source system,”"

Services on TEXNET fall inta two majos groups: (1)
directory or lookup textual information, and (2) interactive
or wransfer serviees. In this figst group there will be a pro-
duct and rechnical newsletrer (TE News), T1 Software Diree-
tory, TI User Groups, Tl Service Centers, and T1 Phonetic
Dictionary (helpful when programming with text-to-speech).
The second group of services is really what TEXNET s all
abous, Firsl, there are the rransfer services. Sophisticated
errar-checking software in the Terminal Emulator I Com-
mand Cartricge will permit any of hundreds of user pro-
grams from the T1 Software Exchange to be downi
correstly into anather wies's system, Eventially, we can ex-
pect fo see on TE: T the capability fer direct uploading
and downloading between users. The T1 Graphics Library
and TI Musie & Sound Library will work the same way:
A TEXNET subseriter will be able 1o download the color
graphics, musical scores, and sousd effects lnto his own
sysiem for later wse in his owa programs.

“The interactive services on are really speech
enhancements of services a]mady available on The Source.
For example, the electronic mail service—probably the most
highly uwed service, and reason enough for many to be
Source subscribers—is made even mere int
mail is *read” 1o you by your machine's electron
And if “electronic vobee mail” intrigues you, wait till you
Chat: TEXNET users will be able 10
participale in ““ypoken”interactive communication, CB-
siyle, Well abmest . . . . What actually happens is that one

types in samething, andd the werds get converted back
e specch on the other end; Lhe typed-in reply

. s comveried 1o speech. So
what we actually wind up with is a real-time verbal conver.
sation berween two speech synthesizers!

Ei

There's ane shon pasagraph in the et Source brochure
thai_perfectly sums up what's presently kappening in the
world of informalien wiilities:

G This brochure is obsolete.

By the time you rea this brochure, new
information and communi; i
will have boen wdded 10 The
data bases will have been apdated, and
streamiined *useririendly*’ access pro-
cedures fnroduced. LX)

Without  doubs, it's an exciting tme 1o be living and

tearning along the new information frontier.
For more information on TEXNET and the Source, see
your TI dealer or contact The Source Telecomputing Corp.,
@

1616 Anderson Bd. McLean, Virginia 22102
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DATA
COMMUNICATIONS

& the TI1-99/4A

in addition 160 your TI-WMA sysicm, vou bave the
passibility of tapping a vast informaion nerwark
through existing and planned compuler lime-sharing ser-
wices. A varieny of information serviees such as news, finan-
s information, computes games, varinus data bases, and
program exchangs, 10 wame just a few, are provided (hrough
Indormanion utilitics such as Tive Source (by Source Telecom.-
Bt (.owpnmlwn;‘ TEXNET, a callaboration betwesn
mputing Corporation and Texas |mtruments,
willcakiamon daeg base services with the addition of text-1o-
speech, color graphics, and music. This service is m-mlaun
exchuively to users of the T1-99/4A. TEXNET ard The
urce aze covered in another aricle. [See ~Information
Utilities & the Elecironic Conage.”—Ed.| Titis articl= is an
sxamination of basic dala communications between (he
TI59/4A and other computers.
Data Communications Concepls
A aurmber of coding schermes have been devised to repre-
semt chasacters in order 10 input information into 2 com-
puter. The most widely used code is the Ame tandard
Code ion laterchange—more  commonly
known a5 ASCIL code. 11 is a 7-big code which can repre-
sent 128 ehasacter configurations. Figure | llustrates the

I I you liave invested in am RS212 inierface and a modem

2% Fhe Besc of 9%°er  Voluma 1

bt pusterns ussociated with each of the characters. An Gghth
bit, ealled o parity Bit, is commenly included in the ASCH
code. The parity bit used to derect eerors in the bie sream
izht be dise 10 the readimg or sransmission of the
of & ASCI coded signal can e odd o even
' even parily must contain an even
number af anes; for o oddd parity the nurmber of oics must
be odd (i, 1, 3, 5, Th, The Texas Insteunscnts Terminal
Enulator i (FE-1l} Command Cartridge enables you 10
tailor your TI-99/4A to fit the characteristics of he remole
computer systern. With the communic:
YO can specify the parity of the seceived o fransmitied
+ignal—odd, even o none (m parlty bitp—and el e
number of data bits at 7 o

The actual number of
mumber of bits in the code. *Homsekeeping”
cd both belore and after the bits whic rqnmnl |hc
characier code. The additional bits are called staer and srop
bits. A 1lsle b\( & added at the frent of the code as a signal
o advise | ving device to starl sampling the incom.

ing skgnal. SIoD bt

simulianeousty. O a kalf duples channel, tse information
can flaw in both direetions, but sel simuliancously. IF you
7 e ation

device sfenu (and set the modem aecordingly), ar
Yo send wi ‘echoed " Lack (o your mon oror'i Voser,
andd appear en the screen. The echoed or extra character
does not ocewr iF full duplex is m?«(cd

The public tefephome netwosk can provide means af com-
mumication from yeur 199444 16 mather compuler ar
information servie. The information or bit stream thas your
wamputer sendds and receives, travels serially through the -
wark, That is 10 say (hai the bits making up a character
ar send and received one alter another,

There are a variety of modes of serial data (ransmission,
Your modem transmits dats asyachranously, This means
that any st character is senl independently of any oiler
sharacter, and that the charsder bils are preceded by & start
kit and followed by ar least one stop bit. Spnchronous
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synchranized by 2 clock 5

hich i is tramseninied for recived ) is o

The Tornal definition of & baud is the reciprocal of

the liaigih of the shariest pube wsed 10 create a o
i SCHH ¢

aviral. The TE-N software allows you 1o choos: between
v buand rutes (100 ar 300K, and your mosern usually limis
your e 10 it L0 or 300, The RS212 imerface (withou
e TE-HDals0 allows you 10 use baud rates of 1200, 2400,
4808 or 9600, The Nighier rates e be wsed 1o o pul data
Lo priiter or Lo send dita to amother T1-99/4A commoced
diggstly 10 your syatem

The Function of your modem i t convert the birasy pulue
traan (s and ) Tream your compiler to some form ol
sl signal ones) thar can be ensmited over a ehephone
i, You wall mate (Bat in e drusmit miede your modem
wnnits U continuous e, This tone i calkd 1
Wb sending dates feom your TI-HVAA, oddem’s Fur
b i do nodalae Dracy the amplitude or freguene
warrier signal. It il works i the opposit
dinodataring the cardler, so tha the ASCH
sour TEBAA can be properly interpreted, Thus,
e’ s derived From the teo words whi
s At 10dalation and BEMouLitic

A commen
wnlulation technigue i called frequency shift keying (FSK),
This wehnique converts the binary pulses from the cem-

puiter 10 twa tones of dilferent frequency. For e

it

!
e wrier sigral o frequency of 1500 He, a 1 might
b iransamigted at 2000 He and a 0 an 1000 12,
Terminal ud Cartridge

e TE:HN Command Carridge imploments all 125
“harawters of the standied ASCI code, which is flustrarc
ure L I's also possible (o wad any staadand ASCIL
il ehiazacices Qeved for signaling o remote conpier

i 10 perform a predelined function). snd diplay
lines containing more than 40 characters by “wrapping'” the
cuira characters onto 2 second fine. The most powerful
icsture of the TE-f i biliey iE givis wsers 10 sIOrE receive
e dats o Lape or disk. You v review this data afler log-
s ofl the remore computer, umd van also send it to 4
priskes of another computer.

ng 1

Listi
109
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The formar of the data stored by the TEY is ASCIL
(display format) and is of fised record length of 80 bytes
feharacters), Ln order 10 muke further use of the informa.
tion, il s necessary 1o write programs using BASIC. A sim-
ple example of such a program is shown i Listing 1. Line
130 ogens & saved disk file wsing the OPEN statement. The
Tollowing line inuts an ASCII character string; if ths record
denotes the end of file {EQF), the program cads. Other-
wise, the program retums to the INPUT statement (line 120)
anad continues 1o read the data file unil an EOF is detected,

Dats Commuaications Using BASIC Programs

Display format Files can be sent from TI-99/3A 1
another camputer under conteol of the BASIC listing showss
in Listing 2. “The program assigns file number 1 to the in-
dicated dick filename, and file number 2 (o pon 1 of the
RS2IT imerface. Each record or character string is input
fram the dlisk and then tammitied to the remote computer.
Of course, this assumes that & means of recording this data
is rosidemt on the remote computer. This progeam can be
uscd, for example, 1o efficiently transmit & pre-recorded
message, of text file 10 anedher Home Compuier,

The progeam listings in Lisiing 1 and 2 have a commen.
Pawws 1T a display furnat fibe contains e, the charsser
string will be terminated by the first comma encountered.
This is due 10 the fact that the BASIC INPUT statement
Intesprels a comid 3 a separator between chasacter sirings.
OF data items in display format datw, (Sec page 11126 of
Use Llser's Reference Ciuide. ) This Naw can be overcome by
wsing the LINFUT statemenr feom Extended BASIC,
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TEXT-TO-SPEECH

ON THE
HOME
COMPUTER

o ahrad--shout something at your Hetme Corn.
puter, . but don't be surprised if it answers you
back! Welcome to the caciting world of talking

computers—a world in which synihictic speec s

cease being a novelty, and will instead became insteume

tal in the everyday interaltions helween humans and
machines.

1f you have a Texas Instruments Home Computer, vou're
one jump ahead of cveryone else in Laking advantage of this
revalutionary comemunicasions ool All you necd additional.
Iy is the Speech Synchesizer peripheral, and the plug-in Ter
minal Emulator I Command Cartridge. Test that you type
on the mnw keyboard will be converied to synthetic
speech, and “spoken’’ through your TV set or monitor.
il vocabulary (o censtrain you, and personal

phrases can be called up under program control through
the TI BASIC compurer languape.

But this is only the beginning, . . . If you connest T's
RS-232 interfes and 2 modem (o ihis configaration, you
<am have access (through your telephione) 1o the electronic
mail, database, enteriainment, and compuling facilicies of
the SOURCE and its offspring, TEXNET. The TEXNET
service allows TIDSAAA users to access all the neny selec-
tiens From ias pasent information tility plus some additional
features with the enhancements af fext-fo-speoct, sound cf-
fests, music, and cofor graphics! lmagine a weather repart
with @ colas graphic representation of a bright sun being
blotted out by oesinows Inakang rain slouds, while “Stor-
my Weather™ is being played in the background, and the
temperatuse, wind, humidity and other vital stagistics are
Mashed on the screen and recited ta you by your speech
synthesizera-an exciling prospect ot the least

Linear Predictive Coding (LPC)

Whens Texas Insruments made the [irst single-chip speech
synthesizer in 1978, its original application was in their Speak
& Spell l=arning aid. The chip, A TMSSI00, is esentially
an elecironic madel of the human voeal tracl (a2
mathematical model implemented as o filter network) that
produces specch through a technique knowe as Lincar
Predigtive Coging (LPC). There have been other appraaches
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1o specch storage mathods employing digitized speech and
prulse-coded moculntion—but these result in very high data
rates (64,000 1XLDDO bits per second). And the higher the
data rate, the fewer wards of speech the available memory
can hald.

The value of T1's LPC technigue is its modest memory
requirement: i provides speech quality nearly comparable
1o these other methods, at a much lowes data mte {1,200
its per secon). For example, a speech reproduction of the
wordds *Texas Instruments'” requires approximaely 50 times
as rmany bits using digitized speech techniques s it requires
with LIPC.

What is the seerel te LPC's sconomy of storage? The
"'P*" in the middls that stands for **Predictive. ™ Here's how
it works: A speech wavelorm i arivinally sampled and en-
ended, This data is used 1o caleulate the eoctlicients of the
limear squations of the digital fileer network that will con-
trol the "shape" of this synihetie vocal tract. Wien exei

1]

applied 1o this filier neiwork, the circuliry prndum a
simulation of the resomam effects of the mouth and nasal
cavities.

Allophones

This is fine if @ wcer doeen't mind Meing confined to a
pre-siored vocablary, A pre-stered e hawever,
undes-utilizing the synthesizer's capability 1o produce any
spaken work an demand as long s it has the appropriate
imput dara. This is where T1's recently unveiled aifaphone
stringing technique comes info play. T1 Eiuists have ehosen
128 separate souds called “allophones’™ that can be link-
ed together to sound out any word in the English langueags,
Alloghones ate variations of a pasticular “phoneme’ (the
smallest wnit of specch that can dissinguish one utterance
from anothee) that are modified by the environment in
which they occur. For example, the aspirated {followed by
a pulf of air) ™ “pin' and the non-aspirated ~p™ in
“spin® are aliephones of the phoneme “p” Thee
allophanes represent the sound more accurately than the
phoncme.
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Ateial of 128 allophones are grouped in a library occu-
e only 3 kilobytes of memory stor

tepicwcntation is identified; the compulcs 1l|~u seasches

rouzh a set of rules tcoaained in T kilobyies of memery
~wrge) 10 pick oul the appropriate allophones and string
ih togelher b e PIOPEr sequence [CONCIEmALIoR) 1o
vepressin the keyed-in words.

b vules fabout 650 presenily) overcome mest of the
many pranunciation cxceptions and irrcgularitics (a the
Eanglish language; theyre able (0 selest both phonemes and
allaphones corraaly over 0% of Uee time, However, speech
swiwciilists ave Tound it smpassible 10 schseve 1009 accuracy
10 2 rext-to-speech system of this ype since there are 100
many silent beiters and incongruiies that humans perceive,
but that the compuler canmat diseern, To get around this
prablem, some words must into the computer

or entered alloph E
1 this were all the text-0-speech s.ullv\-.nru did, the quali-
1y f the speech would surd monatencus and unnatural
Tl herefore provides its soltware with the ability 1o pro-
duce mone lfelike infloction: Usess can add siresses (o cor-
vain sylixbles, and sequized pitch patierns (o particular paints.
m asentenee. Questions then sound like questions, and com-
mands like cormands!

Tm -io-Speech with the TI9/dA
P used in the speech synthesizer peripheral that
qumm 10 the T1-99/44, i a TMS$200—a second genera-
thon of 1he TMSS100 (wscd in the Speak & Spelly. 1t has the
following acded features : (1) “Speak Exicrnal® snput which
allows the chip 10 aceept speech data from a source other
than a Speech ROM (read-only memosy), (2) an internal
e 1o store chunks of dafa (Frecing the computer for
other tasks), and (3) 0 memory data bus allowing it to werk
with any standard B-bit microprocessos. (The 16-bit data
s of the TMS9900 micropressor Is converted 1o 8 bits for
wse widh all TL¥9/4A peripherals.)
The by this on is a
WO Pt process ; U] the speech construction phase in which
Betters are translated imo a digital representation of com-
ponent sounds snd are concatenated {strung together), and
:2: the speech syrithesis phass in which the LPC circuitny
“voices' the spoken wods through a simulation of the
mouth and nasal cavities. J\s e in the accompanging
di

dent in the Tcm.um!EmuJamrﬂ Comlmmd Canridge, o
speech synthesis by the TMSS200 chip within the separate
speech peripheral

@
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irmages of all those fantastic animated mevie classics
Spanning aver a quarter century of coterainment for
young and old alike. But recently, the celluloid magic of
Disney Studios has taken on a pew dimension with the
release of thei eagerly awaited science-fantasy, TRON—
an incredible computer graphics extravazanza in which fan-
tastic vistas of texture and light are generated artificially by
somputer, As movie-goers werldwide continuz to be awed
by TRON'S video warriors and computer programs fighting
for survival in an eleciric universe, 4 new
computers—and in particular, the mind-boggling
of 1 the

]' st the saund of the narne Wall Disney conjures up

agery—p
consumer cosmos, With one wave of Distey's digital wand,
the glass of Cinderella's slipper has
transformed into the cathode ray be
of a video monior. ~

This heightened awareness is the 1
dentih knell for manufactasces of b
cansumer computers who do 3

01 provide sophisticaled
coloe graphics and ani-
mation capabilitics.
Fueled by TRON

(and the horde of

video clones that are
destined {0 follow), the
public's demand far,
and expectation of,
maore vissally spec-
tacular vVideo games
and edueational
displays will surely
take quantum leaps.
Haow can compuicr
manufaciurers and
software houses ever
hape to satisfy this
demand? That's one
tough technical gquest-
iom thal some of the
finest design teams in
the world are currently
tackling. One thing is
abvious, though—more and
msare special effects that are usually ™.
Impiemented through soffware must ek
imstead be “imcgrated’’ in the hardware. This
fheans more pawerful, and easice4o-contral VOP

(video display processor) chips—the silicon workhorses
responsible for the displays,

The easicr-4o-control requirament doesn't aeecssarily
mean sasier for highly-trained, profesional programmers
i conirel. There will have 1o be a way for people such s
as artists and “‘graphic gurus" with fantastic imaginations
to interact directly with 1le display system —a way thag re-
quires anly a hase minmum of “programming”’ experience
to implement sophisticated visual cffces.

o anyene lamiliar with the interactive graphics capability
of the Texas Instruments 994 Horse Computer, it is ob-
vious that T1 has already made great strides toward this
design goal—greal enough, in fact, 1o cause at least two
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i magically
e

ather well-kniown computer manufacturers 19 attempt (o
cmiilate THwith Useir *‘newly-discovered,* smoothly mov-
ing graphic patierns ace known universally s sprites. Color
sprites as implemented an the T199/4A, however, have yer
to be equaled in their versatility and gase of use in o mulli-
Ianguage environment, (Extended DASIC, Tl L
UCSD Pascal, #9300 Assembly Language and T1 PILOT).

A Flu, Yet 3-D Sandwich

The wonder VP chip behind sprites and other viden af-
fects that the 9347 is capable of producing is called the
TMS915A. This complex L51 (large-scale integrated) ehip
represents the next peneration heyond the mamy small and
medinni-scale inegrated circuits that formerly had te be
assembled 1o achieve a display with 2 minimal level resplu-

tion required for video games,
2 But the consalidation

wauldn't metit
an entire
article

re if it
weren't far the
chip's novel appreach

to dramatically simulating a 3«
dimensional animated graphic display: It does this by
exeating nearly three-dozen flat, stacked geometric plares
shat are sandwiched one on 1op of the other oAt the pice
ture tube of your TV or color manilor,

On each of the first 32 planes (numbered 0 10 31), we
an define the image of one sprite, give it one of the |5 stan-
dard colors ithe Kith is transparent). and tlsen set it in mo-
tion quickly and smoathly. o nor have (o redefine the
imagery over Lhe screen 10 simulate motion, because once
&1 [f hotion, a sprile can continue to move withaut Tur-
thee program control, When a sprite on a lower numbered
plane {closer in the forcground) comes into contact with
another sprite on  higher aumbered plane, it progressively
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— MULTICOLOR FATTERN FLANE
— waceonar

— EXTENNAL VIDED

= AEARMOST PLAM

lots the second one aut
and creates the illusion of passing in
front of is,

For exumple, in the figure shawn here, the moving car
that is compesed of four sprites set in metion together o
plane fumibers 2-5 will pass behind the siationary free (gom-
pased of 2 sprites on plane numbers 0 and 1) and in frant
of the billboard which is deawn on the plane i

,_
Ejlo]
CEER
EREER

Hﬂ-n—a |

ed graphics mixed with input from a video cassetie recorder
of video disk player], the TMSY918A chip can, in fast, ac-
comodate external video; this video would be displayed on
the reardiost plans with part os afl of it masked by computer-
wencrated graphics uniil needed (e g. , a5 subtitles fog the deal
or forcign language translation or perhaps a *real-life"
video-1aped space movie soene viewed through a scanmer
sereen af & computer-generated starship command conter).

Add o this the capability of chaining together multiple
99:3.« <hips, andd you have the pommnl for & visual gam-

behind the resr-most (number 31) sprite nlan: By nm..m:
design rules, the eloud (planc 7h will mask the color of
sy behind it, and & bard (plane 6) both mask mukyummd
and appear @ fy in frone of the cloud. And sisce sprites
move i a transparent suirounding, the scenery in the
background behind the car may be seen through the *win-
dows™ of ihe maving vehicle! The entire scene has the ap-
pearance of depth and sinulates 4 30 animated color
imavie.

The Multicolor or Patern Plane is used for textual and
fined-graphics images. [t is this plane {containing the sky,
muunlaing, bushes, billboard, fence, roadway and griss)
that the sprites on he remaining 32 plancs appear 1o pass
dircetly in front of,

Imenediately behind the Multicolor Plane is the Backdrop
Plane—solid-calored and stightly larger than the mlm 3:
planes in front of i, so that it forms &

future versions of the
1 Home Computer} that is slmply minel-bogaling!

Those Magical Sprites

When spriles are o the screen, the 99184 chip organizes
ihe display in10 a high resolution panern of 256 by 192 lil.
Hle baxes or picture elements cafled *pixels™—the smallest
contrallable clements on the display. Each ane of these
49,152 pixels represents a possible address for a sprite
reside o1, or pass threugh when moving acrons the screen.

“The shape of a regulas or iandard sprte fs defined by
an & x 8 bil pattern stored in memory. Each of thess 64
bils correspond to one of the 9,152 screen pixsls mention-
cd previowsly—with each being 3 single color wheneder the
bit parteen contains a 1 (is Ih:rcbj iumnd on™); a om0
designates transpareacy {* ™). We can specify
large sprite by either (@) usln! a 16 % 16 bit partesn ("a

around the other elements on the display,

The searmost plane is pure black, 3o that when the other
nhanes 65 561 10 1ransparent. the screen appears 1o be black,
Alihough there is no provision in the current version af the
T1-49/34 for simullancous on-screen mixing of estermal
video with computer-generated graphics (e.g., spritcs or fix-
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sprite”}, (b} e ex-
isig sprite by a fatior of four, {single-sized mognified"),
o (e} using bath teehnigues tagether 10 creste a sprite six
teen times normal size (“double-sized and magnified™), This
size Eeatiee allows scroen objects (o arow and ahrink Bt
will—with virtually nonc of the programming effort that
would be required in more conventienal VDP systems.
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Each sprite utes: The first (wo specify
its horizantal and vert iom; the third defines its shape
taccording to the bit-pailern concepl describied

13

T re e il e T o
smonth motion of a sprite compared with a .\:n»rlnmnal
meving-graphic element is due 1o 1he 5o
“steps'* (higher resolution) that the sp
moving,  Animated secondary  motion—for
rotating wheels or an asteroid tumbling through space—is
achisved by defining ("naming') scveral similar
fnoking spritcs in dif
secondary psitions (.
states of roation. Then
swapping the Sprile nanics
canses what 2ppears 1o be
a single sprite lo move
smoathly across e sereen

The TMS9IRA VD
i has four modes of op-
eration: (1) Graphics 1 or
Pattern Mode, (2) Graphics
2 or Bi-Map Mode, (1)
Tent Mode, and (4) Multi-
coloe Mode, The Partem
Mode consists of a 32-<o-

= standed

= wingle-sized and magnitind

= doublesized and unmesnified

= daublesived ard magn|tied
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Naticy the ihlersnan birmim] o Prtwn Medt (o by son
a4 winich e dbmited 10 IS0 2 eniors forewound
x
ey I e herirant B g

Ln by Ei-rew i of & 5 & picels in cach Z-color erid
square, Bit-Map Mode {shown in the above lipures) allow
cach of the § horizontal sows within an B & grid square
10 liave 2 amique colors. in Teat Mode the sercen is a

allows an ASCH character set with each charncter form.
od from @ 8 = 7 pisel grid, with 2 pisels between
characters and rows, Multicolor Mode [sec the “Super
Crayon'* aricle in this book For mare information]
divides the pattern plane into an unrestricted 6d-calumn
by 48-row color-square display, with eaclh 4 = 4 pixel

square allowed (o take on any of the 1S colors or be mads
transparent.
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POWER
LINE
PROBLEMS
IN
PERSONAL
COMPUTERS

lthough glitches, crashes, errors, flse prinosts,
memory loss, and other forms of erratic
microcomputer operation are usually blamed on

saftware and hardware, most of these annoying probiems
actually come 10 you counesy of your ordinary 120-valt
powertinel These problems are directly traceable 1o
peneral cases: (1) processor-memocy-peripheral inleraction,
A2 powes line naise/hash, and (3) tansient voltage surges.
Fortunately, sericus computer users don't have 1o live with
ahese problems. because many types of corrective devices
are available.
Puwerline Coupling

The fact thas microcomputer systems are so easy to hosk
up—just plug the computer and peripherals into the wall
ket wnd CONMSE e compunents wish a few conven
ke Temale preassembled cables—makes them susceptible
ta pawer line noise. Connecting them to powerline sirips
thut are integrated with RFI (sadio-frequency interference)
filters will effectively solate the compurer and peripherls
stom each other and Srom the powet line—thus providing
4 convenenl solution 1o the problem.
Hash

anather prablem altogether. When your favorice
spucewar ganie gets fouled up by “pliiches,” o your
previously proven-to-be-Faulilcss program “blows up'® or
wicales crroneous printout, externally created hash is the pro-
bable cause. Elmination of hash at the seurce is the mest
ke sotution. But with hundreds of potential sources

1 1oals, motors, appliances, and other small elecs
trival devices, plus boose, defoctive, of corroded light sockers,
wll sockets, Linecond plugs, or wire conncetions), pinpoint-
g the olfender is ofter most difficult. Thar's where hash
fibers are most effective. They ofien can coanpleiely
chminate the interlerence.

An aliernate approach 1o s lash problem & Nirst 1o make
certain that all equipmens cosees and shields supplicd by
the manulacturer are securcly fastencd in place. 1T thay

ioesn’t wosk, you mighe 1y building and installing your .

o shield. Also don't forget 1o make sure that you have

Coprrip © 1191 Ervarssd Vatuy Pt Ca

an adequate grounding system with direct ties 1o 3 good
ground sather than gronnd foops (which ofien provids a
home for system hum that can induce glitches).

nsient Voliage Surges.

Transient voltage surges {Iransients) are oermainly not
driends of misrocomputer ciecuitry, Semiconductor com-
poncals are casily damaged by these momentary spikes—
ofien $ o7 10 limes the normal AC fine voltage. And in-
dusiey studses indicate that some trangients have pulses up
ta 5,600 volts!

Common causes of destructive powerline transicns in-
clude (1) demand power hoad switching by urifity companics,
(2} weashy lightning sirikes, (1) staric discharge, and (4)
an/oll switching of inducrive molors, power supplies, air
conditioning and reftigeration wiils. Ary of these can cause
@ Differemial Mode pawerline surge—omne in which short
surges of extremely high voltage arc developed between ihe
ACTines, Anything conneeted 1o the AC lines will get a dose
wof this damaging voltage. The resulling “doming effect”
could wipe out large seetions of MicToCOMpuLer memary,

A Common Mode surge oecurs when bath AC lines are
brought 1o & very high vollage—a sisation wsually caused
only by lightning, This high voltage may cause arcing bet-
ween conductors and pround, destroying the insulation of
power wransformers (rendering the units worthless) and
eables. Damage to switches and conteols is also a frequent
wecurrense in this siluation.

Besides the surge damages that are immediate and per.
manent 16 are sone hasder-o-derect damages as well:
dercriorated performarnce and shoriened life-spans. These
damages can be the most isritating since equipment will re-
quire fepeated servicing and will often seem 1o be falling
apan.

Forunatcly, i lange measure of surge protection is possi-
ble with clamping devices that can be placed across the AC
line and between cach AC line and ground. These devices
are frequently buill into special AC Ene cords, and thus,
like the other protective devices mentioned, can be attach-
d without alicring any cquipment. @
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hearts and minds of all professional programmers
As an outgrowth of their crucial peed 1o prevent

coslly errors and proiece their sanity, these professionats
have developed a set of rules for miinimizing the expected
problems inherent in any programming project. In this
anticle, 1'll acquaint you with a fow of these “tricks of
the tradde™ that you can adopt when working with your
own home computer.
Rule #1—Name that Variable

Most beginning programmers select simple tworletier
variable names like X1, X2, X3, ete. The majof hroblem
with this kind of maming scheme is that you 1end 1o forgel
what each ene represents. Fortunately, beth of Ti's
BASIC languages allow you to use long variable names,
Unfortunately, using long names tends 10 slow down 3
BASIC language program. The salutios is 40 pick a 4-
or S-detter name that adequately icemtifics the variable
it represents. For example a progeam that needs 2 tonp
counter could have the name *'LOOP™ fof the counter,
[When picking rames for variables, you should alsa he
careful to avoid rescrved words wied in BASIC, If in
doubt, clieck yous User's Reforence Guide.—Ed | Kerp
arunning list or chart of variable names and their mear-
ingsin ront of you while you program. Avoid the lomp-
tatien ta add & variable to your program without updating
the chart.
Rule #2—Save that Program

Gt used 10 SAVEing your program after typing in
about 30 propram lines if your storage medium is a Nop.
Py disk, or 75 lines if casseiic tape. Keep your labels up-
ta-date or else you may get confused in case af iroub!
1 always place the wersion nufmber “V.XX" on the
sasseite before recording on it. Flpping the tape aver and
seratehing cut the old version number as soon as the pro-
gram has been SAVE] makes sure that 1 don’t accident.
Iy tecord over my last SAVE, For disk wsers, 1 suppest
that they SAVE their programs under the names VOl and
V02 alternately so that they den’t fill up » disk.
Rule #3—Walk, Don't RUN

Computer-induced heartburn is one experience you'll
deflnitely want 10 avoid. Yet how many of you court this

T he significance of Murphy's Law is ciched into the
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Murphy’s Law
and the Home Computer|

UANYTHING THAT CAN GO
WRONG WILL GO WRONG™
-= Murphy's Law

"And at the warst possible time.
—Pincus's Corollary to Murplys Law

malady by meticulously entering (he last 50-7% fines of
YOur program, then typing in RUNT I vou're puilty of

this practice, don't be ton surprised if Murphy pave
unexpected visit and causes your computer ra *freeze
an you-—cffcctively wiping out everyihing in memory.
Ths best way 10 avoid this is 1o always "*back up™ your
enfire program (on tape or disk) before you RUN it the
First time. Then verily your recording. The next sep s
ta plan what you want te test: Don't expeet 10 have the
program execute successfully the first, second, or even
thisd time that ¥ou try it owt. Instead, take a biank sheet
ol papcr and write down what you want fo rest and how
you will doit. Then RUN your program following yeur
plan. If you notice.a problem that docs net lalt your pro-
gram, write it dovn on your test sheet and keep going.
Don't stop 10 figure out what program line cawsed the
prablem; there will be time for that Later, And above all,
avaid the templation 1o correct the creor right away. Do
ing this will cause the following:

you change a program ling, T1BASIC resess all the
arlable data (that you catered during your 1es1) to zore
oF spaces. Subscquently, you will have ta retype all that
data back inte your program.

= You may lose your train of theught whea you stop your
test in the middle, I's possible to miss rer ing a4 major
item because you speat your time fixing o minar problem,
After you have donz as much of your rest as possible,
stop the program and bepin Gxing all the “Bugs."™ Don't
Torget 10 mark down the statements that you change. This
will come in handy 3f you must restose o previous ver.
sion because of a probiem in making corrections. There
are various way-to carrect (debug) a program, some of
which you'll encounter as you read through this book.
One af the best, however, is Hule 84,

Rule #4—Test, Test, TEST !

Any professional programmer will tell you that s ex-
tremely diffieult to produce a bug-free program-—maybe
even virtually impossible 1o do with very complex pro-
ramms. So even alter entensive lesting. your program may
have minor flaws in il. Therelore, the anly way 1o pro-
duce & relatively clean program is Lo test it as much as
Ie. This brings up another corollary 10 Murphy's
The only programs without bugs are the ones not
e writien. This savs it all, and should be reason enouph
te TEST, TEST, TEST ! @
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