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& SHORT HISTORY OF THE TI HOME COMPUTER

TI began shipping the 99/4 {copyright 1979 on the coler
war title screen} in Octeber 1977, It cost $1150 bumdled
with a 13 inch color momitor (FORTUNE, December 3, 19,
p. 31, Initially you had to take the monitor and could et
purchase the 99/4 separately, and anst purchasers had ta paw
close to full price. Bundling was necessary because the ¥/4
coascle passed but Tis TV sodulator initially failed to pass
Pt tab tests for noninterference with radio and TV breadcast
recapticn, The sodulator emitted tpe much RF radistiem
(WSINESS WEEX, March 19, 1979, p.37}. However, at that tiae
the FCC did not requlate RF radiation from computing devices
a0t hooked directly to T¥s. 8o 11 gol arcund the PEC
regulations by offering to the public a “rosplete pachage®.
It wasn’t until January I, 1981 that the FCC began testieg
ML cosputers likely to be used in a home environaset fer
T¥/radic broadcast interference (POPULAR COMPUTING, Neveuber
1991, p.6). TI eventually came up with 2 TV audulator thet
wauld pass FCC tests and on Novesber 28, 1980 began selling
the ronsole and sonitor separately, The conscle's list price
wat $450 (BUSINESS WEEY, Decesber 8, 1980, p.28). Thiv was
in ome respect was actually a price increase, becasse the
smparate prices of the console and sonitor were $250 sere
than their previous hundled price,

T1 never published any sales data for the 9974, et aa
independent market research fira estinated that T1 wewld wil
29000 between its intraduction and the end of 1950 (FORTRE,
June 14, 1980, p.139). During the summer of 1981 TI quistly
istraduced the 99784 with a list price of $525. By the ties
production of the 99/4A ceased in late 1983 or early 1984 the
store price for a brand new 99/84 was $30, amd ever |
sillion, perhaps several million 99/4As had been sold.

SUMMARY DF DIFFERENCES BETNEEN THE 99/4 AND 79/4A.

The aost- obvious differences are the keyboard, the lack
of lower case letters on the "4", and the *4*s EOQUATION
CALCULATOR. Most "#'s have an earphone jack on the front fer
private listening, but mine doesn™t. T will discuss sost of
these obvious differences in detail. Bther differences are
listed in an accospanying article by Mike MWright, The M
gets its 'A" from the fart that it has 3 F9iBA vides
processar, whereas the 9974 has a 9918 video processor.  The
99184 has hit sap sode, which is not found on the "
processor. This seans that amy software that uses bit aep
sode will not rum on the Y974, Other difterences batwesn the
9974 and 93/4R {such as the "#"s lack of an I0P assembly
directivel  are  referenced in the index of the

Editor /bmsasblier sasual (p.434) under the hosding “Cosputer
tittermces',

In general, all software written for the *4" will rem om
the 8. Sose cosplicated routines on the 4A aere required te
achieve this compatibility. The "4" has 255 bytes sore frem
esaory in Tl BASIC than the 44, so some BASID software
witten on a4 may not work on an unexpanded 44. Llots of
assamhly or G6PL software written for the 4A will NOT work om
the "4, and there is no easy way to upgrade a "4° to a M.
The Mini Memory module and its line by iine asceabler, amd
the £/A aodule and its editor and assembler work OK om the
*4*. A partial list of "won’t work on the 9%/4" software
iscludes TI-Writer, Multiplan, Funnelwek v4.x, the LINES
progras that comes with the Mini Nesory module, ail -the
Wilton Bradley game aodules that were created to accompamy
the MBX cystem, Mord Iavasion, Parsec, Story Machise,
Alpiner, Dragon Mix, and ¥ord Radar. Neost of these ssdules
and the LINES program are probably incospatible because they
use it map mode. There are probably other reasons fer the
imcompatibility of Multiplan, TI-Writer, and Funnelweb. Even
the non-editor parts of Funnelweb won’t work on the "4,
#hen you boot Funnelweb into the *4” using the extended basic
sodule, the title streen shows blanks where there shosld be
tewer case letters. You can then go to Funmelweb’s extended
Basic user list, but here the 4" locks up.
any software from the XB user list.

THE XLUDBY 99/4 KEYBOARD

fAfter playing around with ey *4° for a couple of months,
1 am forced to agree with the statesent made in am
stcompanying FORTUNE magazine article. The 99/4 is & real
dog, mainiy because of its keyboard,

There are &1 “chicklet® style keys, each slightly
contoured and shaped like a marrow rectangle. The WA
kwybnard has 48 keys. Although each 9%/4 key depresses
separately, the keys are not what experienced users weuld
call “full travel® There is no tactile respanse, no cliek,
badore the koys suddenly hottom aut at the end of their
dowssard travel, Non-alphanumeric keys include one (and emly
one) SHIFT, an ENTER, a SPACE bar, and a GSPACE ey
iesediately to the left of the "A" key. Alpha keys always
produce upper case letters, so the SHIFT key is not used a8
eften as it is on the 99/84, There is are no ALPHA LOEK,
FCM™I, or CTRL keys on the "4, The "4"s SPACE key and bar do
exactly the sase thing, leave a blank space. I Can s ma
reason at all for this space KEY, in sddition to the norsally
positiomed spece bar. There are ASCII characters built ista
the Y9/4 console that are net isplemented om its lisites
keyboard, yet there is this stupid extra space key.

You tan't boot -
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Teuch typing on the 95/4 is ditficult. The keys are
soroad apart the some distasce 35 on the fasiliar 99/MA
keyboard, so it is possible to get all your fingers at once
onto the keys, But the small vertical size of the keys ané
their lack of tactile feel makes touch typing difficult., The
saall size and minigal contour of the "4"5 keys makes it
difficult tor & touch typist to find by feel and seat his or
her fingers in the center of the desired keys as the Ffingars
sove blindly arcund the keyboard. The fully contourad sech
larger keys of the 4R {larger because there is less space
betwean keys) makes  touch typing auch easier, A special
probles to experienced touch typists is the lack of any key
to the right of the *L*, This means there is no "hose" key
for the little finger of the right hand to touch, and this
will drive aost tourh typists crazy, Frequently, when I try
to type on sy "4" | end up accidently maving my fingers owver
o kay to the lett on the home key row so that all tea
tingers have something to touch. My left hand pinky Finger
is them on the useless SPALE key instead of on the *A" wherw
it sheuld be. Then I type rtow fevfw. TI recogrized this
probles, The only application sofiware writlen for the Y1/A
that is likely to require touch typing, the Terainal Eeulater
Il, has a keyboard overlay with a raised areaz creating a fake
key for the right hand's little #inger.

TI provided a series of overlays specifically for wee
with the 79/4 and not usable with the 44. Soee overlays were
packaged with the "4° and others were available with specitic
cossdm modules, DBecause aof the narrom vertical size of each
key there is enough rooa between rows of keys on the "4* to
#isplay a text prompt imsediately above ANY key, not just
above the numeric keys as is the case with the 4R,  The
overlays have text prompts for special keypresses, and cover
the smtire "4" keyboard, with the keys sticking up throwgh
hales in the overlay. Special keypress usually involve wsing
the SMIFT key in combination with a letter key. One overlay
packaged with the *4* shows the editing keys used in IMSIC.
SHIFT/G=quit. SHIFT/W=begin. SHIFT/ESDX= arrous,
SWIFT/R=redo. SHIFT/T=erase. SHIFT/A=aid. SHIFT/F=delete.
SHIFT/6=insert. SHIFT/I=hack. SHIFT/C=clear.
SMIFT/V=proceed, There is nothing intuitive about zome of
these ieypresses (why not SHIFT/B instead of /7 tor hack), s
the averlay is really needed. Another overlay packaged with
the 4" shows the split keyboarg keys that can be used with
sose games to simulate the 8 positions of joysticks #1 and
#2. In addition to the overlayc packaged with the cosputer,
I Whave seen overlays designed for use with the folleming
comsand sodules: Terminal eeulator I, Terainal emulator 11,
Video graphs (PHN3005), and Video Chess. There may be other
overtays I havn’t seen.

One of the reasons I give the 99/4 sy *read dog* rating
is the uncontrollable wultiple repeat of the keys on ay *#%s
keyboard. This aakes it almast impossible to do any useful
typing, touch or hust and peck, on sy "4*. Autorepeat of all
keys at rate of 12 characters per second after a 1 secemd
delay is listed as a ¥EW feature of the P9/4R (TPER MAGRIIME,

Vol | 82, July/hugust 1981, p.M). Meterspmat is W8T
described in TI literature as a festure of the "§°, On oy
"4" any of the keys are likely to repeat INSTARTLY. Whes you

T depress a 4" key, the keypress registers in the megory of

the cosputer at a point about 1/2 way down the travel of the
key., There is no tactile response that this has occersd.
™e only thing your finger feels during a keypress is the
sedden stop when the key bottoms put., If the key hovers im
this *1/2 way down" region you get ssmultiiiplle displays of
theee keeey on the scerreennn. Try as I eight, I can’t sees
tn avoid this. My “4's keybpard is very censitive. (Other
experienced 48 users who have tried sy “4" all have the sese
prablea.  Having to use backspace (SHIFT/S) and delete
(SNIFT/F) after every 6-10 keystrokes gets old really fast.
it has been suggested to me that this problem may be related
te  the ageing of #y "4, The condition may not have existed
whan ay "4" was built. One collector of TI computer prodects
told ae, "I Rad a 79/4 that did that, I got rigd of it and
replaced it with a 99/4 that still works fine.”

fINLY UPPER CASE LETTERS

Mo keypress on the "4" keyboard will give ASCII codes
97-122, the lower case Ietters, Everything you type is im
wpper case, and this means you anly use the SHIFT key in
routine typing to shift the nuseric keys and display
‘8851 L), The 99/4 uses a Sxéb pixel grid to display upper
case letters. The 99788 uses a 337 grid to display beth
wpper case angd lower case text, If you load into the *4°
MBIC software written on a 4R that includes lower case teat,
the program seess to work OK, but no lowercase letters are
displayed on screen,

THE EQUATION CALCULATOR '

When you PRESS ANY KEY T0 CONTINUE froa the color bar
powerup screen of the *4", you get a menu with three cheices.
Press 1 for T1 BASIC, 2 for EGUATION CALCULATOR, 3 for TITLE
OF COMMAND MODULE,

The EQUATION CALCHLATOR is a way of using the ™4° ia
matheaatical calculations without having to write a2 DASIC
pregram to do the calculations, You can  do  wimple
arithaetic, and you can also use exponential nuabers, PI,
$OR, exponents, SIN, COS, TAN, and ATN in your calculatioms.
Everything that can be done using ERUIATION CALCULATER ces
also be done using a 71 BASIC progras, or directly fros MEIC
cessand sode,

The EGUATION CALCULATOR screen
sections. The bottom section jis where you do
calculating. You can, for example, type in 2@ siepls
calculation such as 1567+36.98-145+(12/98), press <(enter),
am display the answer. To do the sase thing in MEIC
cosmand mode, you would have to type PRINT before you typed
the numbers of the calculation, A single calculatiem is
lisited to 28 characters (one line of text).

is divided into three
your

You can define variables such as LENGTH=30, prass the up
™NE XY S
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arrow, and  have this veriskle storad in sesory amd
persamently displayed in the upper third of the ENNATION
CALCULATOR screen. You can display up to & veriahle nases
and their current values on screen in this way and not  have
to werry about the display scrolling off the top of the
screen.  You can do the same thing in BASIC comsand amode by
prossing <enter’ after typing LENGTH=80. The value pf LENGTN
would be stored in the cosputer’s-sesory, but it would emly
resain on screen until it screlled off the top due te
subsequent entrys.

You can also defime an  equation suchk  as
PERIMETER=2LLENGTH+ZINIDTH and stare this equation in the
siddle part of the EQUATION CALCULATOR screen. You can  them
define the values of the variables LENETH and WIDTH, use the
down arrow to bring the equation into the bottom work area of
the EMUATION CALCULATOR screen, press {enter) and display the
cerrent value of PERIMETER. You can then redefine LEWGTM
amdlor WIDTH, and reuse the equation to calculate the mew
value of PERIMETER. ‘You can also store equations fer
repeated use in a BASIC program; aithough you cannat stere
sech an equation in aemory in BASIC comsand mode. In cossand
eade you would have to retype the equation each time.

1 don’t think EQUATION CALCULATOR is very usefsl.
Apparently TI didn’t either, berause they dropped it whan the
4\ was roleased. Fros BASIC (a progras or froa comsand mode)
you can do all the sase things, and wmore. The maia
lisitation of EQUATION CALCULATOR is the 28 character size of
2 formla or chain calcelation, The most comson rowtine
calculating I do on my 99/44 is to halance my checkbosk, |
onter BASIC cosmand mode and type PRINT, followed by oy
initial bank balance, followed by all amy subsequamt
withdrawzis (a5 minus nuabers) and deposits (as positive
susbers!. Before I press {enter> to display my balance I cam
theck the screen to see that all the nusbers in the
calculation are typed correctly and use INSERT or DELETE to
correct mistakes. GSuch a2 long chain calculation requires
several lines on the screen to display all the digits sefere
pressing <enter}. TI BASIC cosmand made gives ae 4 lines.
EXTENDED BASIC comeand mode gives me 5 lines, EQUATION
CALCULATOR allows se only one line of digits.

CONCLUDING REMARKS

- When it was released in 1979 the 99/4 was the omly
consamer  device that could really be called & “Nome
Computer”. It was the first to utilize cariridge seftware.
Its speech synthesis was, and still is, unequaied. It wes
easy to use, easy to program in BASIC, and it was powerful.
Its high price was probably the sajor reason for its
initially limited sales. Its rotten keybsard digm’t help
aither. I'n sure glad we now have the 79/84. The M is much
stuperior to the “4".

Nike Wight
&5 Conterville Brive, Sales, Hew Naapshire 43079,
Deceaber 21, 1990,

#ear Charles,

The 99/4 proved to be sore elusive than I had thought.
For example, 9%er only put out one issue before the A was
amaunced, TI chose not to sention the release of the 4 i
its own newsietter. The resultant material is thus a dit of
# composite picture, but there is a ot of inforaation there.
I found the end piece an the 99/2 compatibility surprising,
to say the least.

The end of the 9/4 was signalled by TI at the Consuter
Electronics Show, The following was extracted from the *99/4
Mese Cosputer Users-Group Newsletter®, Vol i No. &, Aegest
18, 198%:

"In June 30th Texas lnstruments Consuser Products Biv,
ssncunced at the Consuser Electronics Show a revised 99/4
coaputer console labeled the 99748, Alse T.1. annousced
mother price reduction in the -suggested retail price of
their console at $525.00.° (Note that 99°er Magazine gives
the dates of the show 3s May 31 through June 3, 198D

The differences between the 99/4 and 99/4A were described
in 99%er Magazine, Val 1 Ro. 2, p48:

"Enter the 99/4A personal computer —— a new console that
retains the same profile, speech capability, color graphics
and software cosmpatibility of its predecessor, but replaces
the eld 40-key calculator-style keyboard with 3
standard-configuration, 48-key typewriter keyboard. This, ia
itself, would be quite a welcome improvesent; but teke a
tloser look at the new keyboard’s specifications and yew'll
scon discover that it really is a new keyboard and not  just
the recipient of some superficial cosmetic changes. Witeess
its impressive array of featuress such niceties as both wpper
and lowercase; an ALPHA LUCK key (for conveniently keeping
the keyboard in uppercase mode); auto repeat Iwith a tws
second time delay) on all keys; function (FLT'N} and cestrsl
{CTRL}  {sic]  keys (for secondary functions  and
telecommunications used; and finally, a DBasic that wil)
accept both upper and lowercase characters but displays &l
reserved words, variable nases, and subprogram nases in
tapitals for easy identification, How’s that fer
versatility.

The keyboard action has an excellsnt “feel”. Although it
is still the same small size as it predecessor, touch typing
o this new keyboard gives you the illusion of typing om a
dig office machine. It seemed quite capable of keeping wp
with ay occasional blinding bursts of speed —- something the
old keyboard {and quite 2 few other microcosputer keybeards
# well) is incapable of doing. Incidentally, 1 have beem
inforaed by Texas Instrusents that sisce ithe circuit besrd
Wi e redesignd,  there's oo practical way of
retrofitting sxisting TI-99/45 with the now kevbeard,

AT Pt
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In addition to the features 1°ve sontionsd shove, thare
Lhm buen  some okher changes ... Ben't expect the fasilier
kevhoard overlay to fit this new machine, Instead, it uses a
two-level strip overlay sounted abaove the top row of beys
(sisilar to supersarket shelf pricing strips and holders),
Msa, due to some RON/GRGM swaps on the new circuit boered,
the console non has a built-in “"trap* circuit {that has te be
imstalled in the old console through a separate factery
sodification) for TMS9900 asseably language debugging on the
Pascal Deveiopment System...; in the process, howsver,
the comsole lost its Equation Calculator aode.”

The indifference of TI to the introduction of the M is
reflected in its own newsietter "Texas Instruments Persesal
Conputer Ussr™s Newsletter". The June 1981 issue wmly
containe references to the 99/4 computer. Then in Auguet
191, on page 4, the newsletter casually refers to the
"growing list of applications programs available fer the
TI-M/4 and T1-9%/4A computers®,

There is no official sention of the znd of 99/4
production. My guess is that T1 did not want to wpest
existing purchasers, since the 99/4 could not be upgraded te
[ ] ﬂlﬂ.

The following amaterial is taken from "TI-99/4 aed
TI-99/#) Personal Coaputer Systes Software, Coaprohensive
Bpecification*, dated February 25, 1983, It illustrates sese
of the probleas TI had with the original 99/4 console, aed
bow they were fixed or affected the 99/44:

*Section §. TI-99/48 Keybnard Scan Routine.

4.1 Introduction,

The TI-99/4A has a 4B-key typewriter style keyboard. In
erder to support this new device and wmaintain coapatibility
with wxisting software, a rather cosplex kevboard scam
rowtine was written. The following sections explain the
vawiows aspects sf this routine,

4.2 State of the Keyboard.

The TI-99/44 keyboard has three possible states.
aet

1. TI-99/4 Emulator keyboard.

2, Pascal keyhoard,

3. Basic keyboard.

" Also, to maintain compatibility with existing software,

the scan routine supports a split keyboard configuration.

Fhey

T console software maintaing an internal flag which
daterpines the state of the keyboard, This flag can be
comtralled by any application by means of the keyboard npwber
parageter in the &PL status block. The keyboard nueber

paraseter is in CPU RAM location 8374, The value 0 is weed
ta scan the keyhoard in whatever state it happenz tn ha. The

values 3, 4, and T are used to change keybnard states. The
follwsing poragraghs describe each stats of the kaybeard and

the use of the keyvhoard musber parssster to select that
state,

: to return toc this state from sose other state,

4.2.1 T1-99/4 Esuiater Keybeard,

The TI-P9/6A powers wp with the keybeard in this state,
The beyhsard mmaber is set to zero. If an application needs
the ieyhoard
is scanned with keyboard nuaber set to 3. Scanning keybeard
mapber three sets the internal state flag to "9%9/4 Esulater®,
resats the kevboard number parameter to zero, and perferss a
keyboard scan in that state. Thereafter, the keyboard may be
scanned with keyboard nusber set teo 0.

In this state only 99/4 keyboard values are retwsed.
There are three exceptions : [, \, and ). These characters
were built into the 99/4 consple but were not isplesceted en
the keyboard., ALl other key codes are ignored and a ne  key
condition is returned. For example, C“CONTROL 1", which
returns the value Bl, is not a legal 99/4 key. Therefers,
the scan would return “No Xey® for "CONTROL 1". Amether
result is that in this state the keyboard is “alpha-lecked*
regardless of the state of the ALPHA LOCK key."

*Section 6. TI-99/4A Basic.

&.1 Functional Changes. : .

The 4ollowing is a list of the functional differemc
between 97/4 Basic and 99/4A Basic:

1. 99/44 Basic uses the *Basic” version of the koybeard
described in section 4.2.3, The state of the keyboard com be
charged by {ALL KEY. However, the state reverts to “Besic”
whenever Basic returns to the cossand level, e.g. at progras
tersination or on & breakpoint,

2. Both upper and lower case character definitions wre
initialized. Since Basic wuses dynamic allocation for the
*graphics" characters, this seans that 99/48 Basic powers wp
with 256 fewer bytes of free memory than 99/4 Basic does.

3. Input in the edit mode or in response to a2 pregras
INFUT statement now includes an auto-repeat feature. A hey
which is held down for a second will begin to repeat at a
rate of 12 characters per second.

4§, The "Eguation Calculater" was removed.

5. Failure of an OLD comsand no longer necessarily
dectrays the program previously in mesory. Since the cerremt
program aay or aay not be partially overwritten before the
*@LD° failure, a warping message is displayed.

6. The tursor was changed to a salid rectanqular bas.

4.2 Bug Fizes
The #ollowing is a list of bugs in 99/4 Basic which wers
fixed in 79/4A Basic:

i, Line numbers listed to a peripheral device are
printed properly at a record boundary.

2, The P05 functien will now find substrings beyemd
position 127,

3. %55 byte records are now properly blank-iilled.

4. String expressions in CALL EOUND do not crash the
systes. ‘

3. User—detined museric functisms with string par

will retwrn values maar zero.
MEXT Pl
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b. Frograas with braakpoints aay be safaly aditad.
7. Editing 2 progras felisusd by perforsieg
isperative command will not destroy the progras.

8. Multi-line insertions and deletions do not garh'l :

the sargins.

9. Disension wrap-around at 63336 has been fixed.

10. barbage collection lockup when using files has beew
fined.

1f,  Illegal ‘long constants in INPUT, READ, wtc.
generate error messages rather than crashing systea.

12, Nlegal vses af UIFs cause error sessages rather

thae destroying the progras.

$ection 7. GPL Interpreter Nodifications.

Three &nown bugs in the &PL interpreter were fixed, The
bugs and the fixes are described below.

T.1 £RU IN

The CRif 1N portion of the BPL I/0 instruction has naver
warked. The interpreter uses the information pravided by the
6L instruction to create the appropriate 9900 CW
imstruction. The 9900 instruction is then executmd im a
ragister, Because an increment-by-two instruction was weed
in place of an increment instruction, the originzl code was
oot creating 2 iegal CRU 1IN instruction. Changing the
incresent-by-twa te an incresent fixed this bug.

7.2 CASE

The EPL CABE instruction has taused probless im-seme
application programs. The problem is one of tising. The
original code repeatedly perforas two successive GREN reads
with no tise delay between thea. Therefore, some GROWS which
pass virtuglly every other test wmay fail to oxecwle a
particular CASE statesent because of this timing probies. Te
#ix this problea, a NOF was added between the GROM roads.

7.3 FETCH

The original G&PL FETCH instruction would not fetch data
into VOP RAN. The scurce of this problem was a register
conflict. & register containing certain flags was being used
to save another value during esecution of the FETOM
instruction.  This bug was fixed by using a free register te
save the necessary value during FETCH execution,®

"Section 9, Other Modifications.

9.1 BREAK Key Routing,

One of the aajor probless in converting from the 9974
ksyboard to the 99/4A keyboard was the location of the Basic
"BREM" key. On the 99/4 "Shift-C" was used both as the
Basic “BREAK® key and the RE232 "ABORT® key. Unfortumstely
the Basic interpreter, Extended Basic interpreter, and RS232
directly scan the keyboard lines to check for this key, The
probiea zrizes fros the fact that “Function-4", instesd of
*Wift-C*, is the “EREAK" key on the 99/4A, Therefore,
reafranging had to be done on the 99/4A keyboard to imsure
thet “Function-4" was located in the keybhoard satrix at the
shoe position a8 “Switt-C" om the 99/4 keyboard,

To avoid this probles in the future, a "Check for WREMK
key" routine was adéed to the ronscle software. This routise
is axecuted via @ BL ®¥20 instruction, This routine omly
spdities the value of register 12. I+ the BRERK key is dowm,
it returns to the caller with the equal hit set. Otherwise
it returns with the equal bit reset. All future software
which needs ta check for this key amust use this reutine
rather than testing keyboard lines directly.

8.2 ROM-Dnly Applicatiaons.

For the %9/4 every 555 cosmand scdule application had to
have at least one SROM, The cystes power up code only
searched the GROMs for applications programs. The TI-99/4A
has the additional capability of executing ROM-only
applications. The power up code now checks CPU aesory
location Y4000 {usually referred to as ROM-in-GROK] for a
valid ROM/EROM header. It then searches the linked list of
wser programs (if any) indicated by that header. These uyser
programs are added to the applications selection llst. Soee
9/4hs have this capability; athers do not.

%.3 New Character Befinitions.

The 99/44 keyboard has the capability of qeneratisg the
full Ascii character from 0 te }7F. To further enhance this
capability, definitions for the cosplete Ascii pristable
character set were added to the console. The previous 3xé
uppercase character set was increased in size to 37 a
lowercase definitions were added. Due to softwsre
compatibility issues the consale will still power up with the
428 uppercase character set and the character loadieg
routines are as follows:

t. Corsele routine >1& loads the 4x8 character set whick
imcludes characters >20 through »5F.

2. Console routine 218 loads the 5x7 uppercase character
set which includes characters 20 through )SF.

3. Console routine 4A loads the Sx7 lowercase character
set which includes characters 60 through »7E.

These routines are executed by storing the starting VP
MMM address in EPU RAM focatiom }E34A and perforsing a BPL
CALL instruction to the appropriate routine,”

“Appendix B. Lospatibility.

In general there will be no designated compatidility
between the T1-99/4 and any previous computers, There is wo
compatibility with products of Texas Instruments caleulator
lipe. The Basic language is very sisilar to other
aicrocosputer Basics, however, most prograss will need sose
changes to run on the 99/4, Any programs which use the
graphics capabilities of other computers will need te be
totally rewritten to run on the 99/4. The memory foraat of a
Dasic progras is unique as are sost personal cosputers. The
1808 WRICH IS racorsed to RaSS-SCOPBgR in SAVE cComMané i3
this sssery inage which linits the capability of traasperting
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Bacic programs to other cosputers
evern if they could read our mass storage
sndia,

Peripheral devices for the 99/4
including the Mini-floppy Disk and RS-232
Interdace will not work on any aother
personal  cospuler, Peripherais fros
other computers will not work on the ¥9/4
pxcept for those with RS-237 interfaces
which can be atiached %o our RS-232
peripherai, The asedia or other mass
storage peripheral (audio tape or disk)
will not be transferable to the 99/4.

The TI-9%/2 Basic program cassette
tapes are compatible with the 99/4, but
the 99/2 is not compatible with 99/4A
Solid-State Software, or vice-versa."

*SDONEXS

THE Y9/4% KEYROARE

To the left is a natural size xermx
copy of the 99/4 split key keyhoard
overiay. The arrows indicate the
keypresses that can be used with sose
gases to siaulate the action of Jjoystick
#1 and joystick 32, The 9%/4°s keys
would stick up through the holes in the
overlay, and the alphanuseric designation
of the keys is indicated in the
itlustration,  The keys are actually
sosewhat saaller than would appear fros
the holes in this illustration because
the keys have to be inside the holes.
Wote the SPACE key to the left of the A,
and the lack of any key to the L. The
ENVER and SHIFT keys are colored red.
#l1 other keys are colored black.

¥EDONESS
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SELLING THE 99/4 AWD THE 9977

Ever hear of the TI-99/77 Probably not. It is discussed
in the following article by Bro Uttal, originally published
in the June 14 1980 {ssue of FORTUNE sagazine. The article’s
discussion of TI’s sarketing strategy for the 99/4 could Yery
well have beer written 3 1/2 years later as a discussion of
TI's marketing blunders with the 99748,

dokn V Roach, executive vice sresident of Radin Shack,
the leading groducer of personal computers, says he dossn’t
like to knock the cospetition, But at a recent brokerage
house seminar on electronic technologies, the genial Texan
Just couldn’t restrain himseld. Having stepped to the
podium, Roach pointed to & desonstration mode! of Texas
Instruments’ new hose computer, the 99/4, "I’m sure glad
sosebody brought a TI computer here today,™ he feadpanned.
*it’s only the second one [’ve seen - and the first was when
they launched it at the consumer elactronics show last June.®
Roach’s wisacrark braught down the house.

The butt of the gibe is TI’s #irst entry into a market
that could becose the consuser electronics bemanza of the
Eighties. Less than five years ald, the persanal computer
business should rack up world wide sales of over $450 aillion
this vear. By 1984 it could top $3.5 billion, more than the
cosbined value of all the digital watches, stereas, and video
recorders sold in the WS, in 1979, Scores of companies
have launched persopal romputers to stake their clains on
this new Golconda.

A BUNGLED DPPORTUNITY:

But the innovative giant of comsuser electronics was siow
to sove, and when it finally did, it chose a wrong-haaded
marketing strategy and & praduct that relatively few people
sees to want. “Basically, the 99/4 is a dog," says a
disgrontled distributor, *and I has no concept of how to
sell it. #hen I asked a 7] exec why anyene should buy it, he
touldn’t say." The cospany has dropped about $20 aillion
trying to crack the sarket, says a former executive, and it
has bungled a msjor opportunity for growth,

TI refuses to talk about the 99/4, but the probless are
obvious. It started shipping last October (of [979) and by
the wend of this year had ewperted ko sell at least 50000,
worth roughiy $35 aillion at wholesale. But Dataguest,a
 market-research fire, now estimates that TI will ship less
|than halt that nusber. New England Electronics fe., one of

the tog ten personal computer distributors in the country,
has quit carrying the machine; it is trying to help its
dealers by shifting 99/4’s froe the aany stores where they
lare gathering dust to the few that have found a way to wove
' thea.

Although scae of TI's troubles can be laid to start up
,problels. the debacle raises fundamental questions about the
‘rospany’s strategy. Unlike mest of its rivals, T! is

concentrating on selling to the ordinary consuser, wha woyld
ultisately produce a such bigger wsarket than cosputer
Lpohbyists, engineers, small businesswen, and professionals.

. consale, and 4 speech-synthesis chip that snables

To appeal to Nr. end Mrs. Aserica, the cospany designed the
99/4 to be the least threatening of cosputers, with a full
color TV screen, prograss that simply snap into the keyboard
it to
"taik." this friendly aachine is supposed to help its owner
play gases, educate children, and manage household finances.

HOW APPLE GOT BITTEN

Almost everybody else in the industry 4eels that the
consumer market is coming - but will take four or five years
to develop. The Ieading companies - Radin Shark, Apple
Computer, and Cosmodore - have turned instead toward the
besinessman and protessional, “TI is aaking the sase sistake
we nade three years ago," says Steve Jobs, the 20 year old
vice chairman of Apple. "The aarket now iz for machines that
can solve serious problees, and to do that, you need alot
sore than the 9%/4 offers.” John Antonchick, who foilows the
industry for CUreative Strategies International, a market
research firm, estigates that the home amarket is omly
one—eighth the size of the business professional hobbyist
segaent -~ and will grow less than half as fast for the next
ieW ypars,

11 +tigured that consusers would be willing to pay &
preaiua for the 71 name, but the price of the 99/4 - now
$1400 - seems auch too high., Those few coapetitors who are
trying to penetrate the home sarket have kept prices well
below 31000, Their sachines are less versatile than TI's but
they feel the consumer simply will not pay for the extra
functions T! 1s offering. Roach of Radic shack observes,
"Hhea the cosputer does bhecome a mass market appliance itea,
It 15 very unlikely that 1t will seil for aore than $300.°

In its single wminded gquest for the consuser, TI has
sanaged to exclude itself froa the business and professional
sarket, It designed the systee in a3 way that makes it
gitficult for saall, independent companies to write programs
or make peripheral gear that can be used with the 9%/4.
These creative suppliers have helped others in the industry
grox by providing software and peripheral equipment needed to
serve specialized markets such as dentists’ offices. Conrad
dutson, who left Ti's personal-cosputer group to help Atari
gt into both hose and professional markets, notes: "What the
feading edge consumer needs is a lot of software; without it,
the cosputer is just so auch old iron." when Atari introduces
its new software this year, he says, most of it will come
fros third party suppliers,

So, it seems, TI has produced a machine too costly for
the sass sarket and too limited for the sophisticated user.
1t has ended up, as a distributor says, “offering less
product for amore wmoney - the opposite of TD’s usual
strategy.” This putcome can be traced to the way the aarhine
was developed, Froe the start, the product lacked focus, It
began a5 & video game, changed into a priaitive hose
coaputer, and, after surviving the sinistrations of three
SUCCESSIVE prograa managers, emerged as a hybrid.

HEROES CAN BE EXPENSIVE
11’ s tnp sanaqgers loved to dahble with the iibrary of
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prograss being developed for the new machine. ‘“soae of thes
5aW in the 99/4 their private electronic fantasies,” recalls
an engineer wha warked on the project. Anothar veteran links
the hazy tacus to T1's fased wamagesent systes, wshich sets
aside special funds for engineers to develop their own ideas.
*An enginger coses along with 2 bright idea,” he says, “and
before anybady on the operating side knows what’'s happening,
he’s been finded, he's off and charging, and he’s a hera. It
warks half the time. But half the time, you end up pouring
an awful lot of money down the drain before sossbody says,
'Whoa! There’s no marketplace.™™

Iranically, T killed two other cosputers thet bid fair
to do better than the 9974, The first, a “professional®
sode! aimed at scientists and engineers, would have gome head
to head with the HPB3, one of Hewletl-Packard’s hotiest new
preducts, But since T1's operating executives are required
to seet tight developeent budgets, the consumer products
group tled {funde from the profescionz] model to speed up
introduction of the 99/4 when it had fallen behind scheldule,

The high end ot the line was supposed to have been the
T9/7. According to managers who worked on that systea, its
specifications, sottware, and price - about $3000 - would
have gade 1t a strong contender in the husiness and
protessional market. Moore Business Forms Inc., the leader
of 1ts industry, apparently agreed: it created a Texas
division to sell the 9%/7. |Distributors of personal
coaputers were sa iapressed with the 99/7 that scme of thea
took on the 79/4 against their better judgesent just to get
the sare sophisticated sachine.

LEFT WITH THE LIMP OF £DA

Interna! coapetition ultimately put the kibosh on the
/7. TI's digital systess qroup, which is based in Austin
and sells sinicosputers to small husinesses, argued that it
shouid control developsent of the 99/7 because the machine
was designed dor seall businesses. Besides, the 99/7 was so
powerful and inexpensive that it would have cannibalized the
low end of the sinicomputer line, The squabbie went all the
way up to top sanagement, which decided at the last minute ta
cancel the 99/7 introduction and transfer the project to
fustin. There, the *not invented here® syndrose took over,
Austin  engineers started gquestioning the new product’s
technical and economic feasibility, and within six aonths,
sost of the project statf had left for other iobs in TI.
Looking back on all this, an alluanus concludes, "They threw
amdy the two pieces of gold and kept the lusp of coal,®

Nobady doubts that someday, in some way, 71 will be a
major factor in the personal computer market. The guestions
are when and how. biven the disappointing results to date
and the clow evciution of the mass market, TI might well
decade to ease off an the business for several years. That
would leave competitors laughing and dealers groaning - hut
it would give 71 time to develop a coherent strategy.

FORTURE, June 14, 1980, pages 1379-140
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OPPS WE GOOFED

On page ! of the Jzauary 1991 BBYF we published the
source cade of an assembly routine written by Bruce Marrisom.
The Tl-Writer +oreatter caused the "8" {the “at® character)
to be DELETED FROM THE BEGINNING OF THE OPERAND FIELD in some
of the iines of code. You Can identify the incarrect lines
of code in the published listiag by moting that the operand
of each incorrect line is printed in double strike (extra
dark) and the comsent is soved one space to the left,
compared to the rest of the cosments. Me hope thic error has
not caused anyone any probleas.
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