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We have all been bitten by the computer bug and the only
known cure is to take the plunge and get our very own
microcomputer!

Types of Sellers

If you as a buyer are feeling overwhelmed by all the com-
puter choices, pity the typical salesperson. He may be more
at home with stereos and televisions, and entirely new to
computers. Or he may be a programmer or technician en-
tirely new to selling. Odds are that you’ll meet the former
more often at your local computer outlet; just as buyers exist
at every level of sophistication, so do sellers. More impor-
tant than knowledge of computer technology, though, is the
willingness of the computer salesperson to help you learn.
After all, we’re all new to personal computing.

If you haven’t already, you will shortly encounter at least
one of the following salespeople:
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Type 1—The sincere young man or woman who produces
a nervous smile and confesses, ‘I only started in this depart-
ment yesterday; let me see, where is the power switch on
this little beauty. . .”” Don’t leave too soon, though. If
you’ve the time and patiénce, you and the trainee can learn
a lot about the computer in an hour.

Type 2—The equally sincere salesperson who introduces
himself and says, ‘“What can I show you. . .we have a 48K
whiz-banger with a double DOS and CP/M on special. . .”’
This individual will joyously prattle on until your glazed
eyeballs communicate either lack of interest or comprehen-
sion. (They are equivalent in the clerk’s opinion.) You can
then leave the store with a handful of pamphlets and a heart
full of doubt—and possibly a car full of computer.

Type 3—The merchandising expert who moves computers
the same way he used to move TV sets, stereos, etc. This
type cannot refrain from knocking the competition by say-
ing things like, “‘Brand X is almost out of business, that’s
why we don’t handle ’em. . .what’d ya’ say you do for
work. . .1 sell a number of Crunchy 100’s to people in your
field.”” This individual may be able to tell you a lot about
his computer since he will be shrewd enough to read up on
all the features of his machine; you may actually learn
something if you have the confidence and patience to en-
dure a barrage of irrelevancies.
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Type 4—The skilled and sensitive sales professional who has
developed a good knowledge of computing, or vice versa,
the computer professional who has developed basic com-
petence as a salesperson. This person will ask you right off
what you want to do with your computer and help you with
the answer if you aren’t sure. You will appreciate this in-
dividual’s patience and willingness to find out information
for you. He or she will consult with a superior or even call
the manufacturer without fear of appearing ignorant. When
you meet people like this, respect their time and effort and
show your appreciation. We don’t want them to get
discouraged and switch jobs. There will be little danger of
this, however, since they will probably be making a lot of
sales with many happy customers!

How To Shop

Be careful not to equate the amount of advertising you
see for a computer with its technical sophistication or
suitability for your needs. Take the time to go beyond mere
advertising when you shop. Talk to computer owners, or
visit a local computer club. But remember to expect some
very prejudiced views, because people always try to con-
vince themselves that their choices are best. Be cautious, too,
of magazine reviews of various computers. Articles with ex-
tensive charts and diagrams may look impressive, but they
are sometimes simply wrong. I have read articles which
declared that the TI machine had no high-resolution color
graphics or memory expansion capabilities. Well, TI has one
of the best high-resolution color graphics capabilities on the
market and can be expanded to a 48K system. I have notic-
ed similar errors on other brands as well.

So visit several stores, read a few computer magazines,
like Home Computer Magazine, and get your confidence
up so the salesperson won’t intimidate you. I am impressed
with the T1-99/4A as I grow more familiar with it, but very
little of this knowledge came from advertising or from
salespeople: It came from use of the machine.

You may also need to know a little computer jargon,
although the better salespeople will avoid trying to impress
you with their vocabulary. If you don’t already have one,
pick up a glossary of terms while you are out for your first
visit to the computer store. For starters, you should study
the accompanying glossary for an understanding of its
terms: With just a few of these terms tucked away in your
memory banks, you can walk into the computer store with
more confidence and less quiver in your voice when you ask
to see the ‘‘Brainiac 3000’’ computer.

Ask to see a demonstration of each computer you think
you can afford. But be aware that many demonstration pro-
grams you see are written in a program language other than
BASIC—i.e., the language available to the user on most
small computers. 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 programming language available to you. If you
are interested in having good color graphics in your pro-
grams, ask the salesperson to enter some simple statements
in BASIC to illustrate the computer’s ability to perform the
following:

A. Clear the screen.
B. Change the screen color.
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C. Plot the color shapes on the screen. Try to place a
“‘duck’ or a ““car’ on the screen. Find out if the user
can create his own shapes or is he limited to pre-defined
shapes stored in the computer’s memory.

D. Place a graphic shape and text on the same screen.
Some computers can do one or the other without
elaborate and difficult programming.

Happily, the 99/4A does all of the above with ease. You
can program in 16 colors with simple, easy-to-use BASIC
statements. If graphics are important to you, check out the
TI Extended BASIC graphics capabilities. They are sensa-
tional and compete with computers costing as much as a
thousand dollars more. If you want sound capabilities in
your program, ask for a demo of the following:

. Play a three note chord.

. Play a simple scale.

. Demonstrate the highest and lowest frequency
programmable.

. Demonstrate the loudest and softest volume of sound
possible.
Create sound effects like a ‘‘choo-choo” or an
“‘explosion.”

m o aOwp

Speech synthesis adds an exciting dimension to computing,
especially in educational programs. Texas Instruments makes
it easy to integrate speech into BASIC progams with its speech
synthesizer and Speech Editor Command Cartridge or the
Terminal Emulator 11 Command Cartridge. The TE-II will
synthesize any English word typed into the computer; the
Speech Editor will allow you to choose from a vocabulary
of over 300 words. By all means get a demonstration of speech
synthesis if you are interested in computer-assisted
instruction—it is well worth the added cost.

The Editor

Regardless of the type of use you plan for your computer,
you will definitely need a good editor. However, if you can
think and type without errors, you can skip this section and
not worry about editing.

Good, you are honest! I found out the importance of an
editor the hard way. Not one salesperson mentioned this
feature in any of my shopping except to say that I could
correct errors. From this treatment of the subject, you might
conclude that all editors are alike. The galaxy of differences
between computer brands and their editing capabilities can
make them either a joy or a pain to use.

So, what is an editor? Somewhere buried in all that
fabulous circuitry is a component which interprets all of the
instructions you type in. It turns your instructions—
words—into the ones and zeros that the computer
understands. It interprets the program for the computer.
It will also edit or change, program statements after they
have been entered into the computer. When you are writing
and debugging (removing errors from) programs, you are
bound to make typing errors. Typing the whole line over
would correct these, but it is very time consuming and ir-
ritating, especially when there may only be one or two
mistakes in 25-50 characters! If you could only correct the
mistakes without disturbing the rest of the line.

You can: A good editor will permit you to modify a line
of a program by inserting or deleting characters or words
with a single keystroke, while displaying the changes on the
monitor screen exactly as made in the program. A poor
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editor will require multiple keystrokes, and won’t display
the corrections as they are made. It will make you pound
many keys and ultimately resort to retyping. The TI editor
is far superior to my Number 2 computer’s editor, and is
equivalent to a good word processor in its correction
capabilities. (I am writing this article on my 99/4 using a
simple word processing program I wrote myself. It uses all
the editing features resident in the computer and works very
well for editing text.)

I cannot overemphasize the importance of the editor, and
strongly recommend that you evaluate it carefully before
you buy. Sit down at the keyboard and have the salesper-
son walk you through some editing. Don’t let the clerk do
it because he may pick simple tasks to make it look easy.

For instance, you might enter this program line;

100 PRINT “NOW IS THE TIME FOR ALL GOOD
MEN TO COME TO THE AID OF THERE
COUNTRY.”

(If you are new to programming, let me point out that this
BASIC statement will cause the words inside the quotes to
be displayed on the monitor if you RUN the program.)

Notice that the word THERE is mispelled; so correct the
spelling without retyping the entire line, then insert the word
BEST before the TIME. If you can’t accomplish this by
the store’s closing time, ask the salesperson to do it; if he
can’t do it with ease, give serious thought to buying another
brand of computer.

While you are at this, ask the salesperson to demonstrate
resequencing for you. Resequencing is a simple but valuable
(and frequently unavailable) feature which permits you to
renumber your program line numbers in order to insert ad-
ditional lines into an existing program if necessary. For ex-
ample, you might type in this simple BASIC program:

10 PRINT “HELLO”

11 PRINT “WHAT IS YOUR NAME?”
12 INPUT N$

I3 PRINT “THANK YOU ’’;N$

14 END

Notice that you don’t have any room between lines for
additional lines. If you later decide to change the program,
you either have to type the program over or resequence the
line numbers to provide space. Normally, you don’t inten-
tionally get yourself into corners where it is necessary to rese-
quence your programs, but it does frequently happen
(courtesy of Murphy’s Law). On the TI machine, resequen-
cing is easily accomplished by typing RES and pressing the
ENTER key. Presto! The program looks like this.

100 PRINT “HELLO”

110 PRINT “WHAT IS YOUR NAME?”
120 INPUT N$

130 PRINT “THANK YOU *’;N$

140 END

Now you can add additional lines between the original
ones. Many computers do not have the resequencing func-
tion built in so you have to load in a separate program from
a disk or tape. This function is important enough that it
should be built into the machine as it is in the TI-99/4A.

General Considerations
Regardless of the sophistication of the system, you should
expect certain fundamental ‘‘creature comforts.”” First, it
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is mandatory that the screen be clear and easy on the eyes.
You may not fully appreciate this during a brief demonstra-
tion in the store, but spend an hour or two peering at the
screen in your basement, and you’ll know what I mean.
Your 19-inch TV at home may not display characters as
sharply as the store’s 9-inch monitor. On a big screen, the
characters may appear more ragged because the dots com-
posing the characters are larger and more spread out. In-
stead of white characters on a black background or vice ver-
sa, the TI has exceptionally sharp black characters-formed
by an 8 X 8 dot matrix with a pale biue background. It’s
also possible to change the characters and background to
any of 16 colors.

My only criticism of the TI display capabilities is that with
TI BASIC it is limited to a line of 28 characters for text
or 32 for graphics. {With TI's Editor/Assembler or TI-
Writer Command Cartridge, you have a 40 character ‘‘win-
dow’’ which automatically scrolls horizontally across an
80-column “‘page.” The Video Display Processor chip in-
side the computer actually has a 40-column “‘text mode,”
and the software produces the doubling effect.—Ed.] Some
computers display fewer, but many display lines up to 80
characters or more. My Number 2 computer displays 40,
but I see little practical difference between it and the TI
machines. However, the 80-character display and lower-case
characters are desirable if you plan to do extensive word
processing (letters, reports, etc.). The TI-99/4A has a type
of lower-case which is actually compressed upper-case; it
works very well. You can do word processing with a 28
character format, but you won’t be able to see the text on
the screen exactly as it will appear on the printed page; with
an 80 column format, however, you will. Your printer
should have the capability of printing both upper- and lower-
case characters with the proper program, so that you need
not worry about having lower-case resident in your
computer.

Another ‘‘creature comfort’’ to consider is the computer
keyboard. The original TI-99/4 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 TI modified the keyboard on the TI-99/4A so
it is more like a standard typewriter and added some func-
tion keys and a repeat key function to improve the com-
puter’s flexibility.

If you select a disk system for program and data storage
rather than a cassette tape system, you will have the advan-
tages of speed and convenience but you will sacrifice
something, too. In addition to the higher cost of the disk
system (maybe 10 times the cost of a tape recorder), you
will also lose some of your program space (random access
memory, known as RAM) inside the computer. Some
systems will have a 2K overhead (2000 bytes) while others
may require 10K or more. It is desirable to have a low
overhead so that your valuable program memory space will
be available for programs. The 99/4A disk system digests
about 2K of your RAM leaving a nominal 14k for programs
(on the standard 16K system). To put this into perspective,
one page of typed, double-spaced material with liberal
margins is equivalent to about 2K of information. If you
buy a 16K computer which has a 10K overhead for the disk
system, you would only have about 6K of program space
after you turn on the disk system. And one of the very
popular computer brands actually has a 10K overhead! So
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when you look at one in a store the salesperson will pro-
bably insist that you get (and pay for) at least 32K of RAM.
Moral: 16K memory in computer ‘“‘A’’ does not necessari-
ly equal 16K memory in computer ‘‘B.”’ Texas Instruments
gives you a lot of memory for the money.

How much memory will you need in your computer? For
most home use, a 16K computer is generally considered a
satisfactory start. For business and educational applications
you will probably need more memory—48K is satisfactory
in most cases. That covers your program requirements in-
side the computer. For permanent storage of large amounts
of data such as student grade records and inventory reports,
you will use disk or tape. Such storage is relatively cheap.
A diskette (called a ““floppy disk’ because it is flexible
plastic) can store 90K or more of information on a 5'inch
surface costing a mere four or five dollars. You can store
the equivalent of about 50 typed pages on one such disk.
Cassette tape is okay for home use and for back-up copies
of your disk data, but is generally too slow for serious
business or educational applications.

Service

Check out the service policy on your computer before you
buy. Some manufacturers will exchange defective com-
ponents, and others want to repair and return the original
unit. If downtime is critical to you, choose the system which
can be replaced in the shortest time. My 99/4 developed in-
termittent problems after more than a year of very heavy
use, and TI exchanged it for a factory rebuiit unit for only
$45.00 with same day service and no questions asked. If
trouble develops during warranty, the exchange charge is
minimal. When I thought I had a defective disk system dur-
ing the third month of ownership, the service center would
have exchanged the entire disk system for about $3.50, but
as it turned out, I had a bad diskette instead.

Where to Buy

Deciding where to buy your computer can be difficult.
Should you buy from a local computer store, a department
store, or perhaps from a mail-order outlet? You can get
some terrific bargains from a mail-order firm. You’ll see
dozens of ads in any computer magazine and nearly all will
accept credit cards, making it very easy to buy. I saved nearly
40% on my TI machine buying it from a firm in another
city across the state; my Number 2 computer cost almost
$500 less from out-of-state company than from the local
store. The argument for buying from a local dealer and pay-
ing more is that you can count on better personal service
if your machine goes on the blink. This may or may not
be true depending on your dealer’s integrity and quality of
service. You could buy locally and still have problems with
service. In my opinion, the overhead of the local computer
store justifies the higher prices. If you can afford it and
desire peace of mind, buy locally.

In the case of T1 computers, you can exchange the defec-
tive unit for a factory rebuilt unit at one of the exchange
centers. It won’t matter where you originally purchased the
unit. You can check with your local dealer to see if a ser-
vice center is near you.

Another point to consider is that we really should not
abuse the local computer store owner’s time by letting him
educate us if we have no intention of buying locally. It is
fair to expect him to compete with other dealers for our
dollar by demonstrating his wares and services, but unfair
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to sit through an hour or two of free demonstrations if we’ve
already decided to buy through the mail. After all, we want
the computer store to succeed, since it will advance personal
computing in general.

Miscellaneous Points

Ask the salesperson if the computer you select can per-
form the graphics, sound, and text functions you desire just
as it comes out of the box, or must you buy additional at-
tachments or plug-in devices. Y ou may find the demonstra-
tion you witnessed on a ‘‘loaded’’ floor model cannot be
performed on a basic unit without adding several hundred
dollars of additional equipment. On the other hand, you
may find that most of the desirable features are built right

Glossary

It is also essential to have clear, concise, easily understood
manuals which explain how to use your computer. You
should not have to have any knowledge about computers
to understand the basic introductory and tutorial manuals
for your computer.

If you have not yet bought that first computer, be assured
that you are embarking on an exciting adventure. The ex-
citement and pride you'll experience when opening the box
on the first day is like a dozen Christmas celebrations com-
bined. Enjoy the experience, and realize that ownership is
not only exciting but helpful and productive too.

In the meantime read all you can and shop carefully un-
til you just can’t stand it any longer. . .then take the plunge.
Go out and get that computer!

of Terms

BASIC—Beginners All Purpose Symbolic Instruction Code is a pro-
gram language developed at Dartmouth in the early 60’s; it is the most
common of all programming languages for small computers. BASIC
is relatively easy to learn and is an effective and powerful language for
most small computer applications.

bit—The smallest piece of information your computer deals with. It
is equivalent to a circuit being turned either on or off. Like a light bulb,
a computer logic circuit is either on or off; this equals one bit of infor-
mation. Most home computers use an 8-bit microprocessor, but Texas
Instruments and 1BM have a 16-bit microprocessor. The advantages
of the 16-bit configuration are too technical for this discussion, but
we can generally say that more powerful and accurate computing can
be accomplished. It has been predicted that the 16-bit microprocessor
will be the future industry standard.

byte—The amount of memory necessary to code a character (a
number/letter/punctuation, etc.) A byte has 8 bits in it. A computer
which has 16K bytes of memory has 16 thousand bytes and can work
with about 16 thousand characters of information in a single program.

chip—The circuits of the computer are fabricated on silicon chips. A
chip is typically about 1/4 inch on a side. Today’s chips are so
sophisticated that the basic components of an entire computer can be
fabricated on a single chip.

CRT (meonitor)—The TV-like screen (cathode ray tube) to which the
computer outputs information like numbers/letters/graphs, etc.)

disk drive—The accessory which stores and retrieves information on
plastic (mylar) diskettes. The DOS (sec below) controls the operation
of the disk drive.

disk eperating system—Sometimes called DOS and sometimes pro-
nounced like ““DOSS.” 1t is the set of instuctions (software) which con-
trols the storing and retrieving of information with the disk drive.

diskette—A plastic disk coated with an oxide upon which data and pro-
grams are stored using the disk drive under control of the DOS. Diskettes
come in either of two sizes, 5 1/4 inch or 8 inch. The TI-99/4A uses
the 5 1/4 inch.

firmware—Generally speaking, firmware is a chip in which a program
has been stored permanently. It is ‘‘soft’’ in that it is a program (see
software) but ‘‘hard’’ to the extent that it is an electronic chip rather
than a diskette or tape. Hence it is ‘“firmware.’’ Firmware is used to
store programs which are used repeatedly, and need not be changed
or modified. (see ROM)

hardware—The actual physical machine, i.e., keyboard, CRT, printer,
etc.

integrated circuit (IC)—If you look into the back of an old radio, you
will see a lot of resistors, capacitors, and the like. Each component will
be discrete—i.e., separate from other resistors, etc. which surround it.
Integrated circuits, on the other hand, have many such individual com-
ponents packed together or integrated in a small area. (See chip.) If
you peer into a computer, you will see rows of little black boxes plugg-
ed into circuit boards. Each little black rectangle may have thousands
of components integrated into it.

input/output (I/0)—Input is the data that goes into the computer via
the keyboard as well as disk drives, tape recorders, etc. Qutput is what
comes back out of the computer to the monitor screen, disk drive, tape
recorder, and printer. (Throughput is what happens in between).

microcomputer—All computers used to be very large and esoteric and
were called ‘“‘mainframes.”” But miniaturization with integrated circuits
has resulted in very powerful computers of small size coming into be-
ing. That is, you could pack a lot of computer into a very small box.
These computers were initially called ‘‘minicomputers.’” But as the
reduction in size continued, small desktop-size computers were produced
with sufficient computing capacity to still be very useful. These are called
‘‘microcomputers.”’ The difference in power between the mini and the
micro is diminishing rapidly, so that it will soon be difficult to tell a
mini from a micro. For now, all home computers are considered
microcomputers.

modem—A device that connects your computer to the telephone so you
can communicate with other computers. It works by MOdulating and
DEModulating a sound tone.

peripherals—All those hardware devices which plug into your computer
such as disk drives, tape recorders, printers, and modems.

printer—A peripheral device which will print a copy (called hardcopy)
of your computer’s output. Very handy to have for correspondence and
for program debugging.

program—The set of coded instructions which directs the activities of
your computer. Without a program, your computer is just so much
metal and silicon junk. (See software and BASIC.)

RAM—Traditionally, the abbreviation for random access memory. But
the name is a little misleading. Both RAM and ROM memory are ran-
dom access. More accurately, RAM should be described as read and
write memory (contrast with ROM). RAM is the memory you are us-
ing when you program a computer. It is also the memory to which your
computer salesperson is referring when he says, ‘“This one has 16K
memory.”” The more RAM you have, the bigger programs you can run.
When you turn your computer off, all the contents of RAM is erased.
So if you wish to avoid having to type in hundreds of program lines
everytime you use your computer, you must save programs on tape or
disk for future use.

ROM-—This is read only memory. That’s right, you cannot ‘‘write”’
anything to a ROM; you can only ‘‘read”’ it. This means that you can-
not change the contents of a ROM memory like you can a RAM
memory. ROM contents are usually not changed; therefore they are
used for firmware.

RS-232C—A common interface specification used to define the link
between the computer and some other device like a modem or a printer.

software—It is not the physical machine (hardware) and usually not
the permanent programs stored on chips (firmware) that instructs the
computer on how to perform a task. It is the program stored on disk
or tape. You can see that a tape or plastic disk is not as much a part
of the computer as a chip (not as ‘‘firm’’); therefore the programs stored
on tape or disk are called ‘‘software.”’
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Home Computer!! Now what? You have it all un-

packed and need to know what to do with it, right?
Fortunately, you have The Best of 99’er, and we’ll give you
a few ideas to start you on your way,

Of course you can plug in a variety of Command Car-
tridges that can teach you exercise, challenge you to a chess
game, help with your finances, or do a multitude of other
things. But the real fun and challenge is making that machine
do what you want it to do.

When | got my computer, many of my friends asked,
“Well, what can it do?”” And the next questions were: ““‘Can
you balance your checkbook with it?”’ *“Can you file names
and addresses?’’ ““Can you keep track of other things such
as household inventories?”” “Can you do your income
taxes?”’

The TI-99/4A is so versatile that you can do all of these
home applications plus a myriad of business and profes-
sional applications. You’ll soon be ‘‘hooked’” on your com-
puter and be one of those computer nuts who stay up all
night saying, “‘I’ll just make one more change in this pro-
gram, and then . . . .”

Let me just give you a few ideas for programming and
then you’ll be on your own.

Most households own a calculator. Now, with a calculator
you just punch in numbers and symbols and get an answer.
Your computer can manipulate numbers too, 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 program
and the data and use it again a month or a year later. You’ll
soon find your computer is a valuable household addition.

To make an interactive program you’ll need to use
PRINT or DISPLAY and INPUT. PRINT and DISPLAY
do the same thing on the screen in TI BASIC. You pro-
bably have discovered how to PRINT messages, so let me
just give you one hint here. A colon in a PRINT (or
DISPLAY) statement means, ‘“‘Go to the next line.”” The
screen will be much easier to read if you have a few spaces
here and there rather than all the printing jammed up. You
may use more than one colon in the statement to get more
blank lines. Here’s an example:

100 CALL CLEAR

110 PRINT “THIS IS A SAMPLE.”

120 PRINT : “HELLO” : “HOW ARE YOU?” :::
130 PRINT “START SPACING HERE.”

C ongratulations, you’re the new owner of a TI-99/4A
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140 PRINT : ““I SKIPPED ONE LINE.”
150 PRINT :: ““I SKIPPED TWO LINES.”

I usually start a program by clearing the screen. Line 110
prints a message. You'll notice the line actually prints then
moves up one line. The first colon in Line 120 says, “Go
to the next line,”” then print HELLO. Another colon—so
HOW ARE YOU? starts on the next line, then you “‘go
to the next line’” four times. The number of blank lines is
the number of colons at the end of the line, minus one. If
the colons are at the beginning of a statement, the number
of lines is equal to the number of colons. Don’t get
confused—just RUN this program and experiment a little
to learn how to use the spacing effectively.

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

100 PRINT “WHAT IS YOUR NAME?”
110 INPUT NAMES$

Remember, string variables need $ at the end of the variable
name; numbers do not. This program will print the message,
then print a question mark on the next line, blink the cur-
sor and wait for the user to enter something.

INPUT also allows a prompting message:

100 INPUT “WHAT IS YOUR NAME?"’:NAME$

This time the cursor will blink in the space immediately
following the prompt message and print your response there
as you key it in.

When programming responses, you generally use INPUT.
However, on a one-stroke answer I like to use CALL KEY.
The user will just have to press one key (won’t have to press
ENTER), and you can block out unacceptable answers. For
example, suppose you need a yes or no answer,

400 PRINT ““ANSWER Y OR N”
410 CALL KEY(O,KEY,STATUS)
420 IF 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 ig-
nored. Another example is:
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400 PRINT “CHOOSE 1, 2, 3, OR 4”
410 CALL KEY (0,K,S)

420 IF K <49 THEN 410

430 IF K>52 THEN 410

440 ON K — 48 GOTO 1000,2000,3000,4000

Only 1, 2, 3, or 4 will be accepted, then the program will
branch to the appropriate section. Remember that the K
value in the CALL KEY statement is the ASCII code
number of the character pressed.

Now you are armed with some basics of interactive pro-
gramming. Let’s try some specifics and answer those ques-
tions above.

Checkbook Balancing

Ah-ha! That’s already in your TI-99/4A User’s Reference
Guide, page I11-22. Just key that program in and add your
own embellishments to make it your program. I like to take
advantage of TI’s color and sound to enhance a program,
so let’s add a little color at the beginning. Add:

115 GOSUB 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 adapt it to what you want.

1(0[0] [riEM| | [ClHIE[C|k[BlOOIK| [B|A|L[AIN[C|E

111/0] |c/ALlL| [c[LE|AR

1115} [closjuls| (5/0i0

120f JiiNp/T| | BAINK| BAILIANCE|:| |*|: [BIA[L|ANICIE

130/ [p(1|sppiLiafy| |:|"[ENTIER| [E[AlcH OUTSTAEDING

11810| [D|1|S|PLAY| |*ICHEICK] NUMBJER| KNDH [AMOUINT

1/5/0| [pl1|sip|LjalY

16/0| [oi1|spp(L|afY| |* [EIN[TE[R (Al [z[E[Rl0| [Flo[R| [TiHIE|"

1(70] ||t sppLIAfY| |*|CIHE[CK] NUMB|E[R| WHEN F|1N|1|sH[E
D|.|"

11810] |pi1is[piLlaly

2(0/0| [1v[pjujr| |*|CIHIECK| [NUMBE[R|:| |*|:[c[N[v

211(0| [1/F| CINjuM=lo| [THIEIN Fso

2120| |1NPU[T| | CHIECK| AMOUN|T|:| |"|:|clAMT

230 CTOTAL:CTOTAL+£A T

2040 [colTio| [2[0j0 r

2/5(0| |Di1|s|P[LIA]Y| |* |E|N|TIER| [EMICH| [ofu|Tis|T]AIND|IIN)G

2|60 [D|1|S|P|L|A[Y| |”|DIE|PIO|S|I|T| AM|O|U|N|T

2/7/0| [pj1/sfp|L(A|Y

2(80] [l1is|p(LialY| “ENTER [A| [z[ERO| [AMOUNT

290| [Dj1[s/p[LIA|Y| |*WHIEIN| F|1n|1S/HIE]D

3/000| [pl1is(plLialy

320 lNPUTL”DEPOSIT AMOUNT? \*|:|D/AMT

3(3(0f |1[¢| [Dlamri=lo| THEIN| |3[6]0

3/a0| [D/T/o/T|A|LI=DIT /O[T |A]L {+{D[AMT

350| ool [312]0

3(6/0| [N/B|A[L/=/BIAL|&NCIE|~|c|T|o|T|AIL|+/DlTio|T|AlL

37,0| [D1|s|p(LIAlY| |:|*|NEW! [BIAIL|ANICIE|=| ||; IN[B|A|L

3(80| |1 [p(ujT| |”ICHHE|CIKiBOJOK| [BIAILIAINICIE|:| |"|:/CiBAlL

3190| [Dj1/s[p|LA'Y| |*lCORRIE(C|T|1ON|=] |*|; IN|B|A[L|~C/BlAIL

a/0jo] |EIND

500| JC/LIL| [CHIAR|(9(6].|"[0]" )

511(0] {CialLic| (cliaR|((ol7|. |- 0lojolo[F(F||)

5120] |ClaL\L| |ClllaR|(|o[8]||"(8/6|1(8(a|3[3(al0j2clcl6|1," )

53(0] |CiA|LIL| |COlLOR|(]9],]1/3],111))

5/a10] |CIAILIL| HCHIAR|([110].|6/, 956!, ]1/8])

5/50| [Cla\LIL| (ViCHIAR|([11],|6].|9[8|. 8])

5/6(0| |ClalL(L| [HICHA[R|(|1[1,|7],|0l8],|5|)

5/7|0] |CIA|L|L| HICH|A|R|({1|1],11]2],|9]6}, |4})

siglo| [clalLlL| [lclular!(|11],|1!6],[8!7],8])

59|} |C|A|L/L] H|CH|A|R|([1]2|,]7|,(9]6],{1(7])

60i0] [CIalLL| [HICIH[AR|(113],17],]0[7|,17))

o10| |clalLlL| [HicliAR|([13].|1/8],]9]6], [2)

620 |caLlL| [HicHlAR/(|11al, 17|, l8(7|. [1(7))

6/3(0] [CIAlLL| HCHIAR|([115],/7],|9]6|,[1]7)

6/a/0| |CIA|L|L| [H|C/HIA|R|({1!6],|7(,[9]6],|2|)

6/5(0] |CIA\L\L| licHAR|(1/6].|1]6],(9]7].|8])

6/6/0f {R.E[T|U[R]N (=iov]
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As the program is written in the manual, there may be
a few problems. There is no DIMension statement, so if you
have more than ten outstanding checks or deposits you will
get an error. Because there is really no need to even worry
about subscripts, delete (N) in Lines 200, 210, 220, and 230
and (M) in Lines 320, 330, and 340. You may then also
delete Line 190 and change Line 240 to GOTO 200; and
delete Line 310 and change Line 350 to GOTO 320.

Remember what I said above about spaces, and insert
a colon before the first quote mark on Lines 130, 250, and
370 to make the screen easier to read. You may wish to add
SOUND and red lines if the balance or correction is negative.
Try your own ideas.

Name and Address File

Another easy solution—find Issue 2 of 99’er Magazinc
and use the Electronic Home Secretary program. [Reprinted
in this volume.—Ed.] What? You haven’t keyed it in yet??
I thought everyone grabbed his issue of 99’er and immediate-
ly keyed in all the programs!!

You can probably use this program as is, or adapt it to
your needs to make your address file, phone list, Christmas
list, or even a wedding invitation list. You can add a printer
to print address labels if you want.

Recipe Conversions

How about recipes? Some people cook with a dab of this,
a glug of that, enough flour until it looks right, and cook
it until it’s done. But a computer is more precise and will
give you exact amounts. Try this program to convert a
recipe.

1loje| |r|EM | [R|E|C|1|P|E| |ClON|V|E[RIS|TION ‘
1)1(0| lclalLit| |ciLlE|AlR

1/2(0] |D|I AWT(zo),Ms(zo),INGs(zo)

1/3/0| |P|R)1IN)T) |"|EN|TIE[R] NUMER|I|CIAIL| |AMOUINT|"| | |
1/ajo| [P[Ri1|NT| |“|(|u|s|E| [D|E/C|1MA|L| |T|F| [FIRAC|T|1lON]|)
1/5(0| [P[R1|N/T| |“|TR[E[N| [EINT|E[R| [MIE|&|S|URRIE| |(|C|,|T|S|P[P
1|6/@{ |P[R|T|N|T| |*|T/HIE{N| |EINITEIR| |1|N|G{R|E[D|1|E|N]|T|.|"
1(7/0! {e(r{1in|7| |:|EIN(TIER]| |*|0|’| |TIo| lEINID| |RIE|C|I|P|E
1i8(o] [1(N(pjulT| |“AMO[UIN|T|:| |"|:lAMIT|([1])

1)9/0| [1|F| [AMT{(|1])|<|=(0| |TH|E|N| |2|5/9

2/0/0f {1/N/PjU/T| |“ MIE|A|SIURIE|:| |“|: MIs|(]1])

211le) 11INPUT] | |[1|N|GRIEID|T [E[N|T|:| |“[:|T|NiGI$|(|1])

22(0| |1i=(11+1

2130| |PRIT|NIT

2/alo{ (clo|Tlo| |1/8(e

2(s/e| lc|a|L|L| |c|LIE/AIR

2i6/0| [FIO[R| [11=(0| |Tio| |1]-|1

2|7|0] |P|R|IN|T AWT(I),Ms(I);" "HITINGGIS|(]T])
2(8(0{ {N(EX|T{ (] L k

2/910] |p|R[1|N|T| |:|"MlulL|T|TIP[L|Y| (B]Y| WIH|A|T| NUMB|ER
3l0lo [1N/Plu|T| |“OR| [D|E|CiIMA|L| |F|R|A|C|T|1ION|? F
311e| c/AlL|L| [c|L|E|AlR

32|0( (P[RIT|N|T| |F(;|"(T/1ME[S| |o[R|!|G|I|N|A|L| [R|E/C|I|P|E
330| [FloR| |1=0 Tﬁ 11-[1 L

3(ajo| |P[R|TIN|T| |F|*/AMT| ([ is™siC|ID 5] || [T |NG{S| (1))
3/5(0] [N|E[X|T| |I

3(6/0{ {P[R|I|NIT| (:|"|ClOINV|ER|T| [A|GIAITN|2| ((I¥]/IN])

3)7/0| IclalLiL| Ik|E[Y|(|e|, [, |s|)

3isio| |1|F| ki=8|9| |TH|E[N| |2|0]0

319101 {1[F| Kl<i>\718( |THEIN| (3|70

40j0{ (EIND (Fr]

Let’s show an example of this program. Key it in then
RUN. Remember you need to use decimal fractions.

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)
INGREDIENT: EGGS

AMOUNT: 1.5
MEASURE: TSP
INGREDIENT: ALMOND EXTRACT

AMOUNT: 2
MEASURE: TSP
INGREDIENT: BAKING POWDER

AMOUNT: 4
MEASURE: CUPS
INGREDIENT: FLOUR

AMOUNT: 4
MEASURE: DOZ.
INGREDIENT: ALMONDS

AMOUNT: 0

If you want to triple the recipe, you would next enter 3.
Answer CONVERT AGAIN? (Y/N) with Y, and this time
try .5 and the recipe will be halved. While someone is key-
ing in this program, another member of the family can try
this recipe. It’s Grandpa’s Almond Cookies. Mix the in-
gredients together in order (except the almonds), roll in balls,
and flatten slightly on cookiesheets. Press one almond on
top of each cookie and brush with egg. Bake at 375 for about
10 minutes.

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 statements rather than using INPUT. You can
get fancy and print the title and instructions and draw pic-
tures. [Also check out Micro Bartender in this book—a pro-
gram that can be adapted for any recipe file.—Ed.]

Inventory

There are many ways to approach an inventory program.
Ten programmers will come up with ten different programs.
One possibility is to use the Electronic Home Secretary pro-
gram. Here is one method for a household inventory. Use
DATA statements and enter each item in the following
order: room number, item, cost.

1|0|e| Ir|eM| | [slofuls|e[riolLiD] |1|n|vIE/NITlOR]Y
1110| [Floim| (11=1] ITo] |a
1|2(0{ |r[E[aD| [Rls|(|1])], |cl(]1])
1|3(0| IN[E[X|T| I
1|aj0| |clalLlL! ic|L|ElA[R] |-
1|5/0| |clalLiL| [s|cIRIE|E[N|(|a|)
1(6l0] |p[r[1|NT| [T|A|B|(|9])|;|* |1 Iv{VIE[N|TlOlR]Y
1(7/0] |pIRl1|N{T| |:|:|"IclHiOlOIS|E]:{*
1(8le| [e[g{1NvjT| |:]7[1).| [L|1|v]1|nlG nook“
119(0] |p[r|1|N(T| [:|“12|.| [K|1|T|c|HIEN]"
2l0|e| [p[r|1lNIT| |:|*[3].| |s|TjuiD|Y|"
2110| |pRl1|N|T] |:|*a|.| WiHlOLE| [Hlouls|E
220| clalLiL [k|ElY|(|o|, |, |s!)
2(3lo| 1|F| ix|<|alo| |z|n|EIN| [2/2|0
2(al| |1|F| [k|>|5|2| |t|s|EiN] [2[2]0
2i5/0] IclalLiL] |clL|EjalR
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206/@| |clul=[k|-|a|8

2|7(@] |CAL|L| [S|ICIRIE|EN|{|C|(|CIH]}!}

2|8/@| |PR|I[N|T| |”|I|N|V|E|N|T/O[R|Y| |O|F ;R|${(|CH|)
2(9(e| |Tlo|T|a|L|=e

30| [r|E[s|T/OR[E| |al6|e

3(1/e| [RIE[a|D| [rlolop], |1|T[EMs|, [clols|T

312l {1/r| [rloloM=(9| |T[HIEIN| |3l8(0

3(30} |1|F Cﬂ=k T|H|EN| (3/5(@

340 |1|F| |R|O|OM|<|>|C|H| |T|HIE|N| |3/1]@

350 fp[r|1|N|T| [{1|T|EMS|, |*[s|"|; [clois|T

3/6/0| |T|o|T|A|Li=|T/O|T|A[L[+|clojs|T

370} [cloltlo| [31le

3igle| [p[r|1|N|T| |“[T/olTlAlL]"(,{"Is|“|; |r|oiTiAlL

39(e| [p[r|1|N|T| |ID|1|F|F|ERIE|N|T| [RloloM|2|( Y]/ |N})
4i01@] IC|A[LIL| [KIE|Y!({@},K!,IS!)

anle| l1lr! ki={7i8| |THH|EN] 430

aj2ie| l1ir| x={8|o| |rlH|EN| |1iaje| |EL|S|E| |a|olo
ai3(e| |E[np

alae| [olaTlal "|l1[v{1|NG| RioloM ", 1|5/, [k|1|T|cHIEN|, 8
4/5/@| |DIAITIA| [S|T|U|D|Y|, 1@}, " WH|O[L|E! [HIOUSIE{“|,|1|2
al6le| [DlalT}A| |3|, |cloMpu|T/E[R], |[1|0/0le

a7/e| [plajTja 3,DEFK,129.50

4/8(@] [D|A|T|A| |2],|"MIIIC|R|O].| |O|V|E|N|",4|5|@

a|ole| |p|a|t|a| [1|,|p|1}a[N|0|, 5]0]0|0

sialo| [Dla|t|a| (3|, |P|ri1|N|TIE[R], [212/5]. 50

5/1|@] [D|A[T|A| [2|,|R|E{F|R|]|G|E|R|A|T|OR|,4|2|5

s\2/0| [pla|r|a| [1],|s|olF|al, [a[2]5

530| |p|a|T|a| [2|,[s|T|O[V|E], |5]2]5

5\a/e| Iplaltla| [1], |T|E|L|E[v|1]s{1{O[N|, |8|7/5]. 5|0

55| |pia|T|a| (3], |T|E[L|E[v]1|s|1 O[N], [1/5]0

56| [palr|a| [3], T|Y/PWR|1|T|E[R|, 3l0|0

si7/e| |p|a|T|a 9,zzz”9

Only a few items in a few rooms are shown here to il-
lustrate the logic of the program. You will probably want
to include more rooms, the year purchased, and perhaps
depreciation, replacement value, and a few other remarks.
And don’t forget to add titles to make the information more
meaningful. You can use this program idea for any kind
of inventory from food storage to retail products. Extend-
ed BASIC allows nice formating of output (with PRINT
USING or IMAGE) so the numbers line up. It is also possi-
ble in regutar BASIC by testing the length or the size of the
numbers and printing accordingly.

I entered the DATA items in alphabetical order so they
will be listed alphabetically, but you could use a sort routine
to alphabetize the items or list the items according to cost.
Following is a basic sorting routine:

1)ole| |R|E slo|T]1|N|G &

1110 |r|E Ni={N[UMB|ER| O[F| [1|T|EMS

1200] ol [&|([5]0))

1/3/0] ICIA|L|L| [C|L|E|AR

1(aj0] J1|{plulT| “[Ni=| || [N

1/5/0] |1|F| N[> ITH(EIN| [1]8]0

1(6(0] |p|r[1|NiT| |:1:|“IN| Muisir| [BlE| |L|ARIGIE[R] T|H|AlN| |ONIE
.| IRy |ajGlA|1IN| [PiLiElAISIE].

1|7)0} |cloltlo| |1|ale

(80| |1|F| IN|<(5|1| [T[H|EN| [21]@

1/9(0] [P[R{1/N(T| |:]:|*IN| MulsiT| [BlE| |LIE[SIS| |TiHIAN| |OR| [ElQ)
ulalLit|o| [F|1|F|T]Y] |(|5/0))].| ITIR[Y| [A|G|A]1|N

2/010| |GlojTio| [1/alo

211/0| |pR|1{N(T

212i0| |FiolR| [1]=[1| Tlo] v

213(0] |1|N[P[u(T) |*[A]" le|S|TIRIS|([1])i&{"] |= A1)

2(4(0] IN|E|X|T| (1

2|50 |p(R|1|N(T

2(6(0 L1M=NL1

27l |swi=le

2/8la| |Flolr| [1/=1| |Tlo| |L|1IM

209|0| [1|F| [A]¢|1))|<[=l&|(|1}+[1])|T|HiENN| |3]5]0

3l00] |alAl={al(|1])

31(0) JAl(|1]) <Al (|11

312/0] 1&(|1]+/1]) i=lala
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You can use this interchange sort algorithm to arrange
a list of numbers in ascending order. In this example, the
user inputs the numbers of items in the list, N, and then
enters each number (in any order). For this example, N is
limited to 50. The maximum execution time for 50 numbers
is about 50 seconds.

Within a FOR-NEXT loop, each number is compared
to the next number. If the first number is larger than the
second number, those two numbers in the array are swit-
ched and SW is set equal to | to indicate a switch is made.
If the first number is smaller than or equal to the next
number, the loop returns to the next pair of numbers to
compare.

If SW =1, at least one switch has been made and the pro-
cess is repeated with SW reset to zero and the limit LIM
of the loop set to the place a switch was made (the numbers
after the last switch will be in ascending order with the largest
number of the orginal list situated last in the series.)

To change this algorithm to rearrange a list of numbers
in descending order, simply change the “‘less than’’ sign in
statement 230 to ‘‘greater than.”” More efficient (and com-
plex) sorts are available for large sets of numbers, but this
algorithm is sufficient for smaller sets of numbers.

The alphabetizing algorithm is the same as this inter-
change sort algorithm with the list of variables changed to
string variables. Just change all occurences of A to A$ and
AA to AAS. In a regular program the INPUT and PRINT
formats would be different from this example.

Copyright © 1983 Emerald Valley Publishing Co.

In the inventory application, we have three variables for
each item: room, item name, and cost. These could be read
in as arrays and the sort routine would need to interchange
all three items. For example, let A(I) be the cost that you
are sorting. You would need to add:

242 RR$=R¥(I)

244 11$ = ITEM$(])

252 R&(D=R$(I+ 1)

254 ITEM$()=ITEMS$(I + 1)
262 R$(1+ 1)=RR$

264 ITEMS$(I +1)=11%

This coding ensures that the variables associated with each
cost are interchanged in the same order as the costs are in-
terchanged. You could also combine the room number and
item name into one string variable to be interchanged with
the cost variable.

Income Tax

Probably the most common use for the computer when
helping out at income tax time is keeping track of expen-
ditures in different deduction categories. You can use the
same program idea discussed above in the inventory sec-
tion, but with a slightly different data structure. Instead of
room number, you would use category (medical, interest,
contributions, etc.). You would probably still use item and
cost, and possibly add the date of expenditure. Your DATA
statement would look like this:

500 DATA 1, “DR. PAYNE”,25.50,“MAY 9”
for a medical expense of $25.50 to Dr. Payne on May 9.

I have suggested several ideas to help you get started
writing your own programs for your own home, business,
or professional applications. Now you just need to DO IT!

Recently someone asked me for a special income tax
program— one that would indicate zero taxes to be paid.
Hmmmm. I’'m still thinking about that program . . . .
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Luckily, if this is true for your recorder, Emerald Valley
Publishing Co. sells an inexpensive adapter (called “TEX-
SETTE’’) which is used between your recorder and the
TI cable. If you don’t want to spend the money for this
adapter, you can get by without it by manually starting
and stopping the tape [except if you intend to use cassette
data files, in which case the automatic operation is
necessary.—Ed.].

The conclusion you can draw from all this is that your
TI1-99/4A requires a tape recorder with specific attributes
in order to consistently guarantee good results. If you do
not already own a recorder, I strongly suggest that you
buy the model PHP2700 tape recorder from Texas In-
struments. If you do have a recorder, you should try it
out before 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 remote control jack
plugged in, let’s get down to business. Shut off your
machines and plug the wide connector (with 9 holes in
it) into the back of your computer. The other end of the
cable has two cords. One cord has three plugs attached
(labeled plug #1), and the other (plug #2) has only two.
The tape recorder that you connect to plug #1 will be call-
ed “CS1”’ by the computer. If you are lucky enough to
have a second usable tape recorder, you can hook up that
one to plug #2. It will be called ‘*“CS2’’ by the computer.
Just follow the installation instructions printed on the
card that came with the TI cassette cable. If your tape
recorder does not have a remote control jack, just ignore
the instructions to insert the black plug. Note that CS2
does not have a playback plug. You can only record on
CS2.

Plug the tape recorder into an electrical outlet and you
are now ready to check out your system. [A battery-
operated tape recorder is usually too unreliable for recor-
ding and playing back data for your computer because
of the possible fluctuations in speed and amplifier gain
over the life of the battery.—Ed.] Load a high-quality
(remember we have to record those high tones accurate-
ly!) C-10, C-15, or C-30 blank tape into the tape recorder.
The number part of the tape code gives the number of
minutes of recording time available on both sides of the
tape. A C-10 tape has 5 minutes of recording time on each
side. You can use a tape as long as a C-60, but never
anything longer. This is because longer tapes are thin-
ner, stretch more, and may not maintain proper speed
in the recorder. For this first test, make sure the tape is
completely blank. Turn on your computer and select T1
BASIC. Key in the following 4-line program:

100 PRINT “HELLO”

110 I=30

120 PRINT “MY VALUE IS’;I
130 END

Turn up the volume on your TV (or monitor) by a few
notches so that you can hear a slight hum. Set the volume
control on your tape recorder midway between the lowest
and highest settings. Set the tone control (if there is one)
up to maximum. [Or, if you are using the TI PHP2700,
follow its manual’s setup instructions.—Ed.] Now type
in SAVE CSI1 and press the ENTER button. Follow the
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instructions that the computer gives you to rewind the
tape and begin recording. When you press ‘‘record’’ on
your tape unit and then press the ENTER button on the
computer, the tape should start moving.

If the tape doesn’t start moving, you have a non-
compatible remote control jack. If this is the case, wait
for the computer to leave recording mode and print the
“VERIFY (Y/N)”’ message. When it does, type in an
““N”’. Now remove the plug from the remote control jack
and begin the recording process all over again (by typing
SAVE CSI1 and pressing the ENTER button). When you
are told to record, you should now see the tape moving.

Getting Adjusted

After a 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 tone, followed
by bursts of sound with a very short pause between bursts.
The initial tone is used to tell the computer on playback
that data is coming. This tone is recorded before each
program and each block of data (which we will talk about
later). When the recording is over, you will get the verify
message (see above). Typeina ‘Y’ (you don’t have to
press the ENTER button). Follow the instructions about
rewinding the tape. When you play back the tape, listen
to the sounds that it is making. Note that the volume is
much louder than when you recorded. If that initial tone
does not sound pure (if it seems to warble, with the tone
going higher and lower), you are probably using a
recorder that won’t work well consistently. If the tone
does seem pure, you're halfway home!

When the tape goes silent, the program has finished
loading. You should get a message that says either
“DATA OK’ or “ERROR IN DATA”’. If no message
prints, then the volume setting was too low and your com-
puter is still waiting for the first recognizable byte of data.
It will eventually get tired of waiting and give youa ‘“‘NO
DATA FOUND”’ error. Just wait for this message to ap-
pear, or shut off your computer and start all over again.

If you got the “DATA OK’’ message, you are home
free! Relax and go on to the next paragraph. If you were
unlucky enough to get a *“‘NO DATA FOUND”’ error,
turn up the volume one notch. Write down the latest
notch on a piece of paper. In either case, respond to the
computer question by entering an ““R’’ to re-record. The
computer will guide you in another recording session.
Keep repeating the process until you can’t change the
volume any further, or the “DATA OK’’ message ap-
pears or the error message has changed (i.e., from ‘““NO
DATA FOUND” to “ERROR IN DATA”). If you can’t
change the volume any further, your recorder just isn’t
good enough. Don’t aggravate yourself any longer—go
out and find somewhere to buy the TI recorder. If the
“DATA OK” message has appeared, you are in good
shape. If the message has changed, back off your last
change by half a notch. For example, if moving the con-
trol from 6 to 7 made the “ERROR IN DATA’’ message
appear, try the recording process again at 6. If that
doesn’t work, try it at ¥4 notch intervals. If that doesn’t
work, forget it. Buy a different recorder.

After you get the “DATA OK’’ message, mark the
volume setting in some way. I usually dip a toothpick in
white paint (a light nail polish will also work) and dab
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a line on both the recorder and the control so that I can
easily see that the volume setting is correct. You now have
a functioning cassette tape system and are ready for big-
ger and better things.

Better Safe than Sorry

When you entered the SAVE CS1 command, you told
the computer to copy the bytes that represented your pro-
gram inside the computer onto a tape. The entire pro-
gram is saved each time. Your program is still in the com-
puter, however. If you agree to verify your tape, TI
BASIC will read the data from the tape and compare it
in a byte-for-byte manner with the program still residing
in memory. Unless the two match perfectly, your 99/4A
will issue a warning that you have a bad tape. ALWAYS
VERIFY ANY SAVEs BEFORE ENDING A PRO-
GRAMMING SESSION!

The tape version of the program is saved in a ‘‘machine
image”’ format that is meaningful only to TI BASIC. You
cannot, however, write a TI BASIC program that will
read this tape. The only way to get your program back
into the 99/4A is via the OLD CS1 command. This will
load the program back into the machine. Anything that
may have been in the computer before the OLD CS1 will
be lost. By the way, you can SAVE CS2 (if you have a
recorder hooked up to cable #2) and then read in the tape
by entering OLD CSI1. Of course, you have to move the
tape over to the recorder attached to cable #1 first!

The instructions built into the TI-99/4A whenever you
enter the SAVE CS1 or OLD CS1 command assume that
you have only one program per side of tape. A long pro-
gram will require about 3-4 minutes of recording time.
This means that it is possible to save about 4-5 programs
on each side of a C-30 tape. If your recorder has a tape
counter, just keep track of where the next free space on
the tape is located. Then, when the computer tells you
to 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 are recorded on tape and where they are located.
[If you don’t want to be bothered by this, and want max-
imum reliability, it is better to use C-10 cassettes and
record only one program per side.—Ed.]

A cassette tape recorder will usually have the ability
to record a new program directly over an old one. It is
good to get into the habit of completely erasing a tape,
however, when you no longer need it. This ensures the
best possible recording the next time you use the tape.

Filing Data

The cassette recorder also makes a handy data storage
device for use in your computer programs. Suppose that
you have written a program to keep track of the bowling
scores and figure out the handicap of each member of
your bowling league. You don’t want to re-enter this in-
formation each time you run your program. What you
need is a way of saving the data when you are through
with it so that it can be read in the next time around. Some
people do this by entering the information in DATA
statements each time before SAVEing the program. A
better way of doing this is to write out a small file of data
onto tape. Your program can then read in this data file
the next time it runs. TI BASIC has an easy way of do-
ing this by using the INPUT # and PRINT # statements.
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Before you can read or create a file, you must tell the
computer a little about your file. This is done by the
OPEN statement. Your reference manual does a pretty
good job of explaining this statement, so I’ll just go over
the parts specifically dealing with cassette tape files.

Unlike the SAVE command which writes out your en-
tire program as a large ‘‘chunk’ of data, BASIC data
files can only handle small chunks of data, called records,
at a time. Each file can contain 1 or more records. All
cassette records in a file must be of the same size. They
can all be 64 bytes (characters) long, 128 bytes long, or
they can all be 192 bytes long. You can specify other
lengths as part of the OPEN statement, but TI BASIC
will boost the number up to either 64, 128, or 192. If a
record you want to write is shorter than the length that
you specify, TI BASIC will add enough blanks at the end
of the record to make it the right length.

Each record can contain as much data as you can fit
in a record of that size. When you have a statement that
uses PRINT # and ends with a semi-colon, BASIC will
add that data to the record, but will nor write anything
out to the tape. When BASIC sees a statement with
PRINT # that doesn’t end with a semi-colon, it will write
out everything in a record (including this last piece of
data) to the tape. When the record is written to tape, it
is preceded by the steady high-pitch tone that starts off
a SAVE. That means that BASIC uses a lot of tape to
write a single record. In fact, if you use records that are
only 64 bytes long, it is possible that more room is Spent
on the tape for the start tone then is used to record the
data! Remember that more room on the tape means
slower reading by the computer. That’s why I usually use
192 byte records and try to fit as much data as possible
into each record. Doing this will cut down on the number
of records written to tape, and make the program run
faster.

Because TI BASIC only writes to tape when you tell
it to, the computer must have total control of the cassette
recorder so that it can start and stop the recorder as need-
ed. This means that the black remote-control plug must
be inserted (and functional!). If your remote jack is not
compatible with the TI-99/4A, you will not be able to
use the recorder for saving and reading data under pro-
gram control.

You can store in two different formats. DISPLAY for-
mat means the data is saved just the way it would look
in a DATA statement. INTERNAL format saves the data
in the same way that the computer stores the informa-
tion internally. Numbers require 8 characters (bytes).
Strings (i.e., names) require 1 byte (for the length) plus
the data itself. I usually save my data in INTERNAL for-
mat so that I know the length needed for numbers 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. If we restrict
each bowler’s name to a maximum of 45 characters, we
will need a total of 62 bytes per bowler (45 bytes + 1
= 46 for the name + 8 for the average + 8 for the han-
dicap = 62). We can therefore fit the data for 3 bowlers
into one 192 byte record. (See Listing 1.) If you have not
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filled up a record by the time the program hits the CLOSE
statement, TI BASIC will fill out the record with blanks
and write it out. You do not have to worry about writing
out a last record that is partially full. Just remember
always to program in a CLOSE statement. To read the
data file into your program, you need program instruc-
tions that almost duplicate the write program (see Listing
2, below).

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

Once you have these basic components working and
understood, you will probably wish to embellish them

11010 IR/EM| do [de e e (e e [ e o e [ | e [ e e o e e [ [ e [ [ %

1110 |R[E *| (LIT|S|T| (1| [C|A|S{S|E|TITIE| OP[E(R|.| [*

1/2!0] |IRIEM I e e A e I e S A A A I LI E A e

1318 |RIEM RIOOM! |FIO[R| |6|0| [BIOW|LIE[R|S| |N|AMIEIS|,| [A
V|IERIAIGIE[S|,| HIAN|D{I|C|A[P|S

140 |D|1 B|_IN/AIME|$|(16/@|)/,!B|_|A|V|G|(]6/@|)]|, |B|_{H|AN/D|I}(
6/0|)

1i5/0| |RIE # |+l el O 1INILT\LALIT|ZIE) NAMIE| |ARRAY

1/6/0| [FIOR| |I|=|1| [T/O| |60

170] |BI_|NAMEE|S|(|1|) =" |EM[P\T|Y

180 FEXT 1

1:9/0f JRIE wixlx(kiw x| [ TINIPUIT BOMLER DI|A[T|A| |L[O|C
13

2|00 |R|E

2|110] |FIOR} |1!=]1| |TIO} |61@

212|0| |C/AJLIL| [C|LIE|A[R

2\3(0( [P|R|I|N|T| [“|I|NP[U|T| [DA|TIA F|O[R| |{BIOWILER| |#["|;
NHHHHE

2/4|0) 1INP|UT| | NJAME|? NAME|($

2|5/0| [RIEM I\F| |B|LIANK| IN[AMEE|,| (EIX|I|T| [L|O|OP

2/6/0] |I|F| INAMIE|$\="|"| [THEN] |3]9/0

2{7\0| [REM SIE|T! NIAMIE| |L|EIN|G|TH| [T|O| !4!5] |C{H|ARAIC
T|E|R|S

2/8/0{ |N|AMIE$=/NJAME|S|&

2(9|0( |B|_|N{AMIE|$|(|1])|=S|E|G$|(|NIAMIE|$|,(1],!4/5])

3/0|0| |P[R|IINIT

310 [INPUT A[VIER,AGE|? BI_JA\VIG| (1))

3|2}0| [PR|IN|T

3i3|0] |IINIPU|T HAND|1CIAP|? B|_{HIAINID(I{(]1])

3|4/@] |[PR|INIT

3|50 INEX|T

3|6/ (REM #/x|xxx; EINID| OIF| (I|N|P[U|T| F|R|OM| |K|E[Y{B/O
ARD

3(710] |REEM| [ e e | o e | e | e [ e e | [ ok e [ e e |

3/80| |RE (%% \xix| BIU|TLID OR|DIS| A R|I|T|E
TiO} |T|A[PE

3/910] |CIA|LIL| [CIL|E|AR

410/0| [P|RIINIT| |"| |<|<i<| |B{U|I|L|D{I|N|G| [R[EICIO[R[DIS| (>]>[>

411(0] |[REM | O(P|E|N| |F|I|L[E| |F|OR| (O[U|TP[U|T

4|2/0] JO[P EIN| [#]1]:]"|C|S/1/"|, |O[U|T|P|U|T|, |I|N|TE|R|NIA|L|, |SIEQIU
E|N|T|T|AL|, F|I|X|EID| [1{2]2

4/3|0| [FIOR| |{I\={1] {T|O] |6[@] |SIT|E[P| |3

4|40 |REM P|R|I|NIT| |TH|R|E|E| |S[E|T|{S| |O|F| [D|A|T|A| |PIER
R(E|C/O[R|D h«

450 [PRITNT| (#11/:B]_|NAME$| ({1]);B_{AIVIG{({I])[;|B|_{HAN
DI (1) s

4)6/0| |PIR|IIN|T| (#1|:|B|_|NJAME|S|(|I[+[1])}; [BI_IA|VIG{({T[+]1])|; B
_HAND|T|(|TH1])];

4)7(0] [P|RITINIT| |#|1|:\B_|N|AMIE|S|(|I\+|2])|; B|_/AVIG|(|I+2])|;[B
_{HIAINID|T[( |1 +2])

4/80| [NE[XIT| |1

4/9/0| [C|LIO|SIE| |#!1

500 REW *ix|x %% |END| OF WRITE T|O| |TIA[PIE| |S|E
crjion | [ 1] 1

5/1j0) [END| | 1115 ] ‘ m

Copyright © 1983 Emerald Valley Publishing Co.

with things like update capability, printing of bowlers’
statistics, etc.

I have often been asked why TI provides the CS2 plug.
[ have to admit that most manufacturers do not provide
dual cassette support. It is useful if you must process more
data in your program than the computer can handle in-
side its memory. You would need two recorders hooked
up, and would read in as much data as possible (for ex-
ample, as file #1) on CS1, then do whatever you have
to, and finally write the updated data out on CS2 (as a
different file number). You would then go back and read
in the next batch of data from CS1, update it, and write
it out. You repeat this until there is no more data on CS1.
This allows a small computer to handle very large files.

At this point you should have the basic knowledge for
choosing a cassette recorder, and getting it to work with
your computer. Keep in mind that tape storage
transforms your Home Computer into a very powerful
and versatile machine. And once you get familiar with
the few simple procedures and precautions, each occa-
sion of saving and loading programs and data files will
become second nature. . .one might even say, “‘filled with

memories . ... "’ @
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networks of Telenet and Tymmnet.) A local number is
available in over 360 U.S. cities for accessing The Source.
A subscriber types in (on a computer terminal connected
to the telephone line, or a self-contained microcomputer with
appropriate software to emulate a terminal) his or her private
ID account number, and then chooses from a menu of ser-
vices. Since subscribers can command the ‘‘host’” computer
in plain English (in a somewhat abbreviated form), very little
instruction is necessary to do meaningful things—an ex-
tremely important attribute of any information utility.

Although an information utility such as The Source
hopes, in the not-too-distant future, to be able to feed
millions of inexpensive computer terminals in U.S.
households, its present subscriber base is drawn from the
business community and a small segment of the vast con-
sumer community—the segment which presently owns
microcomputers.

It’s not surprising that businesses of all types are attracted
to very inexpensive services such as electronic mail, travel
arrangement, applications software packages, programm-
ing access to mainframes, and business/industry news. It
does, however, take some stronger incentives to lure the con-
sumer segment of the microcomputer community—the
present-day pioneers who purchased their micros for home
use. It’s to this group that information utilities like The
Source must ultimately cater if they hope to eventually reach
the economy of distribution and substantial return-on-
investment that are possible in a mass market.

To this end, consumers with microcomputers are presently
being wooed with a rapidly expanding array of personal ser-
vices (such as bookkeeping, correspondence, travel ar-
rangements and keeping track of investments), educational
programs, home economics assistance, plus activities and
information that the whole family can use—especially
games, movie and product reviews, news and sports reports.

The TEXNET Turn-On

If having the services and activities of The Source in your
home isn’t exciting for you, how about having it together
with the following package of special enhancements: color
graphics and animation, music and sound effects, a soft-
ware exchange with hundreds of free programs plus state-
of-the-art synthetic speech—actually “‘spoken’’ to you! No,
all this isn’t just a “‘wouldn’t-it-be-great-if”” speculation of
things to come, but rather embellishments to the basic
Source menu.

The special services and enhancements I’ve been describ-
ing are available to users of the Texas Instruments TI-99/4A
microcomputer, and come under the TEXNET (a service
mark of Texas Instruments, Inc.) umbrella. Besides the
microcomputer, the only additional items that are needed
to take advantage of all of the special TEXNET features
are an RS232 Interface and modem (for establishing a com-
patible telephone connection), a plug-in Terminal Emulator
1l Command Cartridge (the software for the micorcom-
puter), and the plug-in Solid State Speech Synthesizer—the
Texas Instruments peripheral that ‘‘voices’ the synthetic
speech. The synthesizer won’t be necessary if speech
capability isn’t desired.

Just how, exactly, are TEXNET and The Source related?
According to Craig W. Vaughan (President, Software
Sorcery, Inc.), a systems support consultant to Source
Telecomputing Corporation and Texas Instruments, TEX-
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NET appears to encompass The Source totally. That is 1o
say, TEXNET subscribers have access to everything Source
subscribers do plus additional special services that require
the Texas Instruments Home Computer for access and use.
Graphically, it would appear like this, with the outer ring
of TEXNET including everything
within The Source’s inner ring, and ex-
panding its own outer ring of special
services over time. This is only an ap-
pearance, however, as Vaughan

pointed out; “In reality, TEXNET ¢ é\XN?’«
users will be runming a shell pro-
gram . . .on The Source system.”’

Services on TEXNET fall into two major groups: (1)
directory or lookup textual information, and (2) interactive
or transfer services. In this first group there will be a pro-
duct and technical newsletter (TI1 News), TI Software Direc-
tory, TI User Groups, TI Service Centers, and T1 Phonctic
Dictionary (helpful when programming with text-to-specch).
The second group of services is really what TEXNET is all
about. First, there are the transfer services. Sophisticated
error-checking software in the Terminal Emulator I Com-
mand Cartridge will permit any of hundreds of user pro-
grams from the TI Software Exchange to be downloaded
correctly into another user’s system. Eventually, we can ex-
pect to see on TEXNET the capability for direct uploading
and downloading between users. The TI Graphics Library
and TI Music & Sound Library will work the same way:
A TEXNET subscriber will be able to download the color
graphics, musical scores, and sound effects into his own
system for later use in his own programs.

The interactive services on TEXNET are really speech
enhancements of services already available on The Source.
For example, the electronic mail service—probably the most
highly used service, and reason enough for many to be
Source subscribers—is made even more intriguing when you
mail is ‘‘read’’ to you by your machine’s electronic voice.
And if “‘electronic voice mail’’ intrigues you, wait till you
experience TI Voice Chat: TEXNET users will be able to
participate in ‘‘spoken’’interactive communication, CB-
style. Well almost . . . . What actually happens is that one
user types in something, and the words get converted back
into synthetic speech on the other end; the typed-in reply
gets sent back, and then also gets converted to speech. So
what we actually wind up with is a real-time verbal conver-
sation between two speech synthesizers!

There’s one short paragraph in the latest Source brochure
that perfectly sums up what’s presently happening in the
world of information utilities:

€¢ This brochure is obsolete.
By the time you read this brochure, new
information and communication services
will have been added to The Source. Old
data bases will have been updated, and
streamlined ‘‘userfriendly’’ access pro-
cedures introduced. »

Without a doubt, it’s an exciting time to be living and
learning 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 Rd. McLean, Virginia 22102. @
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transmission requires that both the sending and receiving
modems are synchronized by a clock signal. The rate at
which data is transmitted (or received) is termed the baud
rate. The formal definition of a baud is the reciprocal of
the length of the shortest pulse used to create a character.
Since all the bits of the ASCII code are equal in length, the
terms ‘‘bits per second’ and ‘‘baud” can be used inter-
changeably. A baud rate of 110 requires a minimum of 2
stop bits; at 300 baud and higher a minimum of 1 is re-
quired. The TE-1I software allows you to choose between
two baud rates (110 or 300), and your modem usually limits
your use to either 110 or 300. The RS232 interface (without
the TE-1I) also allows you to use baud rates of 1200, 2400,
4800 or 9600. The higher rates can be used to output data
to a printer or to send data to another T1-99/4A connected
directly to your system.

The function of your modem is to convert the binary pulse
train (Is and Os) from your computer to some form of
analog signal (tones) that can be transmitted over a telephone
line. You will note that in the transmit mode your modem
emits a continuous tone. This tone is called the carrier signal.
When sending data from your TI-99/4A, the modem’s func-
tion is to modulate (vary the amplitude or frequency) this
carrier signal. It also works in the opposite direction by
demodulating the carrier, so that the ASCII code sent to
your TI-99/4A can be properly interpreted. Thus, the term
“modem”’ is derived from the two words which describe
its function: MOdulation and DEModulation. A common
modulation technique is called frequency shift keying (FSK).
This technique converts the binary pulses from the com-
puter to two tones of different frequency. For example, if
the carrier signal has a frequency of 1500 Hz, a 1 might
be transmitted at 2000 Hz and a 0 at 1000 Hz.

Terminal Emulator II Command Cartridge

The TE-II Command Cartridge implements all 128
characters of the standard ASCII code, which is illustrated
in Figure 1. It’s also possible to send any standard ASCII
control characters (used for signaling a remote computer
or device to perform a predefined function), and display
lines containing more than 40 characters by ““wrapping”’ the
extra characters onto a second line. The most powerful
feature of the TE-II is the ability it gives users to store receiv-
ed data on tape or disk. You can review this data after log-
ging off the remote computer, and can also send it to a
printer or another computer.

Listing 1
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1(a/0| |REM | |U|SE[ |<[L|I|N[P{U|T|>| [B[E|LiOW| |I|F| |E|XIT/E[N|DIE
D| [(BiA[s|I|C

1/5/0] [1{NIP(U|T| (#1/0]: X|$

1/6/@{ |P{RII|N|T| |X[s

1|7(0] |1|F| |EIOF|(|1)0))|T[H[EN] (1]0|0

1,8/0| [ciolTiol 11/5/0

1)910] [c|LlojS|E| 41|@

2010} |Gio|T/o| |2/0/0
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The format of the data stored by the TE-II is ASCII
(display format) and is of fixed record length of 80 bytes
(characters). In order to make further use of the informa-
tion, it is necessary to write programs using BASIC. A sim-
ple example of such a program is shown in Listing 1. Line
130 opens a saved disk file using the OPEN statement. The
following line inputs an ASCII character string; if the record
denotes the end of file (EOF), the program ends. Other-
wise, the program returns to the INPUT statement (line 140)
and continues to read the data file until an EOF is detected.

Data Communications Using BASIC Programs

Display format files can be sent from your TI-99/4A to
another computer under control of the BASIC listing shown
in Listing 2. The program assigns file number 1 to the in-
dicated disk filename, and file number 2 to port 1 of the
RS232 interface. Each record or character string is input
from the disk and then transmitted to the remote computer.
Of course, this assumes that a means of recording this data
is resident on the remote computer. This program can be
used, for example, to efficiently transmit a pre-recorded
message, or text file to another Home Computer.

The program listings in Listing 1 and 2 have a common
flaw: If a display format file contains commas, the character
string will be terminated by the first comma encountered.
This is due to the fact that the BASIC INPUT statement
interprets a comma as a separator between character strings
or data items in display format data. (See page 11-126 of
the User’s Reference Guide.) This flaw can be overcome by
using the LINPUT statement from Extended BASIC.

Listing 2

1l0/0] |R|E[M| | |+|*| |T|R|A|[N|sM]1|T| |F|1|LIE »~h h

11|0] [RIE AN|sMIT|T| IF[1|LIE! |T|o| [REMO|TIE| [cloMPU
TE[R

1{20| [R|E

1i3/0| [c|AlL|L| [c|L|E|AR

1a)o| [1|Neiulr| |-[glw/r|elr| [El1lLiE! INlaME|: :mns

1is/e} |RIEM| | [T|HE| [Flo|L|Llom1|NlG| |<lo[P[E/N>| Muls|T| |BIE
Mo[D|1|F|1|E[D| |Tio| MIA|T|CH| [TIH[E| |S|T[RUIC|T|URIE| |OF
Y|O|UR| |Fi1|LIE

1(6/0| |o|p|E|N| |#[1]:1"[D|s|k|1|.|" |&|FIN|$|, [V|A[R|1|A|B|LE| |1/912], D
1|s|p|L|A|Y

1|7/0| [RiEM| | |T/H|E| [F|O/L{LloWI[NIG! |<|oP|E|N>| Muls|T| |BIE
MolD|1|F|1|ED| [T|o| MA|T/clH [TH|E| |cloMPlUTIER| (T|AIL
KED| [T|0].

1(8/0] [o[P[E|N| |#(2|:|"[R|s|2|3|2|.|D\A|=(8|. [N|u|"|, |VIA[R|1|A[B|L|E|, |0
u(T[PU|T|, [D|1|s|P[L|A|Y

1(9/0| [RIEM| | |uls|E| |T|H|E| |<|L|1|N[P[U|T|>| |BELIOW] (1P| |EX|T
E[NDIED| [B|Als|1|c

2(0i0| |1[N|p(ulT| |#|1]:|xls

2(1(0] [p[R|1|N[T| |#]2]: [x[s

22(0] |1|F| [ElO[F|([1]}|T|H[EN [2]al0

2(30| [clojTio| |2[0|e

2(a/0 |c|LloiS|E! |#]1

2i5:0] |c|Llols|E| |#|2

2/6/0| |E[ND
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A total of 128 allophones are grouped in a library occu-
pying only 3 kilobytes of memory storage. Each allophone
is identified with a numerical code (indicating the parameters
for setting the filter characteristics in the LPC synthesizer).
When a word is entered into the computer, its ASCII
representation is identified; the computer then searches
through a set of rules (contained in 7 kilobytes of memory
storage) to pick out the appropriate allophones and string
them together in the proper sequence (concatenation) to
represent the keyed-in words.

The rules (about 650 presently) overcome most of the
many pronunciation exceptions and irregularities in the
English language; they’re able to select both phonemes and
allophones correctly over 90% of the time. However, speech
scientists have found it impossible to achieve 100% accuracy
in a text-to-speech system of this type since there are too
many silent letters and incongruities that humans perceive,
but that the computer cannot discern. To get around this
problem, some words must by typed into the computer
phonetically or entered allophone-by-allophone.

If this were all the text-to-speech software did, the quali-
ty of the speech would sound monotonous and unnatural.
TI therefore provides its software with the ability to pro-
duce more lifelike inflection: Users can add stresses to cer-
tain syllables, and required pitch patterns to particular points
in a sentence. Questions then sound like questions, and com-
mands like commands!

Text-to-Speech with the TI-99/4A

The chip used in the speech synthesizer peripheral that
attaches to the TI-99/4A is a TMS5200—a second genera-
tion of the TMS5100 (used in the Speak & Spell). It has the
following added features : (1) ‘‘Speak External’’ input which
allows the chip to accept speech data from a source other
than a Speech ROM (read-only memory), (2) an internal
buffer to store chunks of data (freeing the computer for
other tasks), and (3) a memory data bus allowing it to work
with any standard 8-bit microprocessor. (The 16-bit data
bus of the TMS9900 micropressor is converted to 8 bits for
use with all TI-99/4A peripherals.)

The text-to-speech production by this configuration is a
two part process : (1) the speech construction phase in which
letters are translated into a digital representation of com-
ponent sounds and are concatenated (strung together), and
(2) the speech synthesis phase in which the LPC circuitry
‘“‘voices’’ the spoken words through a simulation of the
mouth and nasal cavities. As seen in the accompanying
diagram, speech construction is handled by the software resi-
dent in the Terminal Emulator Il Command Cartridge, and
speech synthesis by the TMS5200 chip within the separate

speech peripheral.

—4 Amplifier Ny SSV;:etgihc
TV Set or Monitor

TI-99/4A Console
Control (4 Bits)

TMS9900 CPU
Plus 16-Bit-To-8-Bit

Memory Data Bus (8 Bits)

Speech Synthesis

Speech
Synthesizer

Data Bus Converter

Speech Construction

Text
Input

(

Telecommunications Network

From Keyboard or Via )

Text-To

Allophone
Rules (7K)

r

Allophone-To
Synthesizer
Data

T

Library

Allophone

Terminal Emulator |
Command Module
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RAGLA

T he significance of Murphy’s Law is etched into the

hearts and minds of all professional programmers,

As an outgrowth of their crucial need to prevent
costly errors and protect their sanity, these professionals
have developed a set of rules for minimizing the expected
problems inherent in any programming project. In this
article, I'll acquaint you with a few of these ‘‘tricks of
the trade’’ that you can adopt when working with your
own home computer.

Rule #1—Name that Variable

Most beginning programmers select simple two-letter
variable names like X1, X2, X3, etc. The major problem
with this kind of naming scheme is that you tend to forget
what each one represents. Fortunately, both of TI’s
BASIC languages allow you to use long variable names.
Unfortunately, using long names tends to slow down a
BASIC language program, The solution is to pick a 4-
or S-letter name that adequately identifies the variable
it represents. For example a program that needs a loop
counter could have the name *“‘LOOP”’ for the counter.
[When picking names for variables, you should also be
careful to avoid reserved words used in BASIC. If in
doubt, check your User’s Reference Guide.—Ed.] Keep
arunning list or chart of variable names and their mean-
ings in front of you while you program. Avoid the temp-
tation to add a variable to your program without updating
the chart.

Rule #2—Save that Program

Get used to SAVEing your program after typing in
about 50 program lines if your storage medium is a flop-
py disk, or 75 lines if cassette tape. Keep your labels up-
to-date or else you may get confused in case of trouble.
I always place the version number *“V.XX’’ on the
cassette before recording on it. Flipping the tape over and
scratching out the old version number as soon as the pro-
gram has been SAVEd makes sure that I don’t accident-
ly record over my last SAVE. For disk users, I suggest
that they SAVE their programs under the names VOI and
V02 alternately so that they don’t fill up a disk.

Rule #3—Walk, Don’t RUN
Computer-induced heartburn is one experience you’ll
definitely want to avoid. Yet how many of you court this
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Murphy’s Law

and the Home Computer

“ANYTHING THAT CAN GO
WRONG WILL GO WRONG”’
— Murphy’s Law

““And at the worst possible time.”’
—Pincus’s Corollary to Murphy’s Law

malady by meticulously entering the last 50-75 lines of
your program, then typing in RUN? If you’re guilty of
this practice, don’t be too surprised if Murphy pays an
unexpected visit and causes your computer to “‘freeze’’
on you—effectively wiping out everything in memory.
The best way to avoid this is to always ‘‘back up’’ your
entire program (on tape or disk) before you RUN it the
first time. Then verify your recording. The next step is
to plan what you want to test: Don’t expect to have the
program execute successfully the first, second, or even
third time that you try it out. Instead, take a blank sheet
of paper and write down what you want to test and how
you will do it. Then RUN your program following your
plan. If you notice a problem that does not halt your pro-
gram, write it down on your test sheet and keep going.
Don’t stop to figure out what program line caused the
problem; there will be time for that later. And above all,
avoid the temptation to correct the error right away. Do-
ing this will cause the following:

* If you change a program line, TI BASIC resets all the
variable data (that you entered during your test) to zero
or spaces. Subsequently, you will have to retype all that
data back into your program,

* You may lose your train of thought when you stop your
test in the middle. It’s possible to miss testing a major
item because you spent your time fixing a minor problem.

After you have done as much of your test as possible,
stop the program and begin fixing all the ‘‘bugs.’” Don’t
forget to mark down the statements that you change. This
will come in handy if you must restore a previous ver-
sion because of a problem in making corrections. There
are various way to correct (debug) a program, some of
which you’ll encounter as you read through this book.
One of the best, however, is Rule #4.

Rule #4—Test, Test, TEST !

Any professional programmer will tell you that it’s ex-
tremely difficult to produce a bug-frec program—maybe
even virtually impossible to do with very complex pro-
grams. So even after extensive testing, your program may
have minor flaws in it. Therefore, the only way to pro-
duce a relatively clean program is to test it as much as
possible. This brings up another corollary to Murphy’s
law: ““The only programs without bugs are the ones not
yet written.”” This says it all, and should be reason enough
to TEST, TEST, TEST ! @
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