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Did you know that in 1983 11 came very close to selling 2
$10¢ home cosputer based on the 9995 CPY, the sase LN
plamned for the never releazsed 99/8 and found today in the
Senpve? DFFicially called the 99/2 BASID CONPUTER, this chesp
wtry level wachine was envisioned by 71 as an ineapensive
sems of introducing the public to home computing and as 3
isarning tool to teach BASIC prograsming. The 99/2 produces
a silent bdlack and white display on any TV and comes with a
version of BASIC that runs 10 TINES FASTER than TI BASIC.
Wit i really amazing speed, and compares favorably with the
speed of BASIC on some modern MS-DOS computers. 1 recantly
acquired one of these “never released” computers and have
been playing with it extensively. & phato of the WA
dpprars  in the December {984 fssue of WICROPENDIUN showing 2
little white paper sticker in the upper left side of the
coapater bearing the notation “Hex DK°. My 99/2 has 3
sisilar paper stirker, apparently indicating a2  wwadity
control test of the 99/2°s Hexbus interface. i persamally
koo of only tws other 99/2's in private hands.

THE LITERATURE, AND A SHORT MISTORY OF THE 9972

It was the Summer of 1982 and the hase tomputer price
wars were just beginning. TI decided to produce a cosputer
to coapete directly with the $100 Tisex/Sinclair 1000, and in
4 1/2 wnths they had working wire srap prototypes of the
¥9/2 for display at the Janusry 1983 Consumer Electromics
Shew.  Photos of the 99/2's on display at this show appeersd
in March 1983 jssue of 99er Home Computer Magazine showing a
sachine  specific command andule incerted in its rear
expansion port. It is interesting that these shew 4
difference froa later production prototypes like the ome 1
own. Llater protatypes like mine have the Hexbus pert on - the
extreme right side of the back of the computer, while the
January 1983 CES phatos show the Hexbus part in the aiddle of
the back panel,

Product development and the FCC certification process
continued. I have a copy of the final *TI 99/ MAIN LOGIC
BOARD SCHEMATIC® containing the signatures of Nark Jander,
preject design engineer, and several other 71 people involved
in the gproject. The last of these signatures is dated
3/3/83. The tise between initial product conceptiom, FCC
tertification, and the first limited production run was abewt
sonths. An advertising caspaign was developed and & tes
page ad showing Bill Cosdy Molding 2 99/2 wder his chin
actually appeared in the 1983 issue of Popular Scimmce
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project deveiopaent teas for DYTE sagazine (NYTE, June 1903,
pages 128-134) that gives Ints of technical details abowt the
99/2 cosputer and includes a photograph of the cosputer’s
circuit hoard. A review coaparing the 99/2 other very cheap
Cosputers of that time appeared in COMPYTERS & ELECTRENICY,
June 1983, pp. 48-51. The 99/2 is also illustrated smd
briefly described in the March 1983 COMPUTE! {p. 30-31) amd
the May 1983 issue of POPULAR CONPUTING (p. 28},

And then the price wars really took off! According to ads
in 99er Home Computer Magazine {April and May 1983) the price
of 3 new 99/4A was $150. By mid-March the $70 cash price of
the Tiaex/Sinclair 1000 was reduced even more wWith a #13
rebate (Coaputers & Electronics, June 83, p. 51). In June
1983 TI initiated a $50 rebate bringing the price of the /4
to $100. This was supposed to be the selling price of the
99/2, 50 just as full scale production was about to begin the
May issue of 99%er HCR announced that the /2 praject was put
o indefinite hold. The last 1983 published photo of the
/2 1 knox about is on the inside back cover of the July
198) iccue of ENTHUSTAST 97 tvolume I, 82). In theis
svertiseaent for itself, ENTHUSIAST 99 shows the 99/2 jest
barely visible in the background shadow, right next to a 9924
tuithout the A). How appropriate!

SUMMARY OF THE 99/2’s FEATURES:

—-9995 CPU running at 10.7 MHz, The 99/44"s 9900 o
rens at about 3.3 MMz.

-~32K ROM with built in BASIC closely resembling 71 MEIC
wxcept that color, sound, and joysticks are not supporied.

~-4K RAM plus 256K "scratch pad RAN® directly on the CPY
thip. 32K RAM and/or ROM meRDry expansion is possible,

==Flicker {ree black and white TV display of 32

characters by 24 lines, This is done using a "direct sesery
access” video controller chip that uses CPY #emory. There is
no “video display processor® with its awn VOP EeROry as there
is on the /48 and Seneve.

~-(assette interface compatible with the
interface of the 99/4a,

~~Hexbus port tor use with all Hexbus peripherals,

cassette

BENERAL DESCRIPTION:

If you resaved the right side of the 99/40, the part with
the cartridge gort and the top caoling vent holes, what yew
have left would just be about the length and width of the
99/7. The /2 is, however, only about 1/2 a5 thick a5 the
/.  The /Z's keyboard very closely resembles that of the
{8 in size, nusher, and position of Leys, Nowever, the W/?
kas “chicklet® keys that are mat nearly as mice to wee as the
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foll deprosuion keys of the 99/40. Although it IS possible
to touch type using the 79/2, it isn’t easy. You need a VERY
beavy touch ta depress the 99/2°s keys. There are 40 kays
including a CTRL and FCIN key. Where the alpha lock key is
located on the /4A there ix a BREAK key on tha 99/2. The
BREAK key does exactly what FCTN/A does on the 744 (and the
/2), it stops the running of a BASIC progras and returmas te
cosssd ande. The FETN key, in cosbination with the top rew
of nusber keys produces the same results as on the /4h (DEL,
INS, ERASE, etc) except for FUTN/=, This cosbination resets
the /4% to the titie screen but does nothing on the /2. (I
comsiger the lack of a FCTN/= QUIT to be an ieprovessat.) Ta
exit BASIC with the /2 you either have to turn off the
cosputer or type BYE, which I consider an improvesset. s
far as 1 can tell, the CTRL key an the /2 does nothing ot
a). Apparently this CTRL key can only be accessed fram
asseably lanquage and not from 99/2 BASIC,

A1l ports are on the back of the /2. As you face the
rear panel, fros left to right are the following:

--EXPANSION PORT where cartridges and expansion ssesry
pleg in. According to the BYTE article the sxpansion pert
has all system control address and data bus signals and
allows for expansion with RAM, ROM, or 1/0 cartridges. There
is & 32K expansion sesury space available that can be shered
by RAM and ROM. The March 1983 9%r has photos of @ comsamd
sodule cartridge pluged into this port. Both the March 1993
¥er and the BYTE article mention two cossand sodule
programaing tutorial titles specifically sade for the Y972
A 32X RAM semary expansion was alse supposed to pleg imte
this expansion port. 1 know of nohody who has actually ever
saen these cossand mndules or the mesory expansion device.

==TV. An fF sodulator is built into the console, so the
sigaal that comes out of this port is sadulated. This seans
you MUST use a TV to display the output. You can't use a
composite sonochrome lor color)  wmonitor to improve
resolution, although a composite apanchrome video signal is
available via the expansion port.

--*CASSEYTE IN* and “CASSETTE DUT". These take take
cables with "miniature phono plugs™ at both ends and commsct
ta the cassette recorder’s parphone and microphons jacks.
These cables did not cose with my 99/2, but [ had no trowhle
finding the correct cables at ay local Radio Shack stere.
Tvese ports support OLD CS51 and SAVE CS1.  There ix ma
atomatic control of the cassette sotor, but this cowses ee
mo trouble. The 99/Z does not support sound, so you hear
mothing at all when saving and loading from cassetle. The
screen display goes blank during the actual save or load, amd
this helps you keep track of what is going on. The omly
error sessage is ‘N0 DATA FOUND®, There is no “ERRBR
WETECTED IN DATA spssage as there is in the /41, This
cauned ae some confusion when ! first tried to SAVE and thew
verify a typed in program. 1 kept turning up the cassette
racorder voluse in response to the ND DATA FOUND message,
right up to saxiaus volume, without success, What I should
have done was to raduce the voluse. 1 have sanaged to find
the correct voluse setting on ay TI Data Recorder and ay ¥9/2

IMEIC programs [ save to cassette can be successfully losted
into and run from sy ¥9/4A.

--"CH} - OFF - CHA" This three position sliding switch
sets the video output for channel 3 or 4, or turss the
casputer aff. This recessed cwitrh is very difficult to get
at, and is the only way other then unplugging the pewer
supply to turn off the computer. A more convenient on/eff
switch would have been nice. 1 often leave the cosputer "em”
for hours and just turn off the TV, There is no autosatic
vigeo blanking, so when you turn on the TV several heurs
later your display is still there waiting for you.

--POMER. The power transtorser (TI amodel  ACY78}
connects here. The two wire connector on the end of the
transforser is apparently unique to the 99/2. It is a little
white flat thing and I have seen nothing similar elsewhere.

--*CC PORT" This is the Hexbus port. The *CC*
designation on the back of the 99/2 apparently refers to Ti's
CCA0 computer and is meant to indicate that the {08’s
pecipherals can connect to this port. ALL features of TI's
never released HEXBUS INTERFACE for the 93/4f are supperted
by this port, including some features not mentioned anywhere
in the 99/2 docusentation. It is a good thing I have the
¥9/44 HEXBUS INTERFACE USER GUIDE or I would have aissed some
of these undocusented features. You can SAVE, OLD, LIST ta
and from this port, as well as OPEN #1:"HEXBUS.,.." and thm
PRINT 81 ar INPUT RL for cosplete file management. Some of
the undocumented features include OPEN  ¥1:"HEXBUS.CA.n" ts
INPUT CAtalog information from a wafertape or disk device
susber "n®, and OPEN #1:"HEYBUS.TR.n" to TRansfer raw bimary
data between the coaputer and hexbus device n.

VIDED DISPLAY AND GRAPHICS:

The only display available is in black and white and is
cemparable to the 99/48°s TI BASIC screen, with 24 lines that
can contain up to 32 graphic patterns or 28 keyhoard typed
characters per line. The other graphic sodes available e
the /44 are not supported. The TV display is very clear, mm
does not show the annoying +#licker or diagonal Lime
interference commonly produced by the Timex/Sinclair 1000
coaputer,

Characters corresponding to ASCIT 0-127 are stored in ROM
aad can be displayed on screen. Only uppercase letters amd
uswal special characters and digits (ASCIT 32-94, 123-124)
can be entered directly from the keyboard, but the other
RSCI: characters, including lower case letters, (ABCII
7-122) can be displayed using PRINT CHRS(XX), CALL HCWAR,
and CALL VCHAR. The lower case letters are actually the same
stupid seall upper case letters normally displayed as "lewer
case" by the 99/4A, ASCIL 0-31 are predefined graphic shapes
{limes, open and rlosed squares and rectangles, etcl,

#SEI1 127 lgoks really strange. (On the 99/8& this ix the
DEL character and prints as a blank space. On the 99/ this
character looks like a little black rewund face with shart
logs. The two eyes and straight sowth shes as wncclaored

NEXY rasa

WBs and SAVES quite reliably to and from cassetle. The #9/2




Bits, Bytes & Pixels

PAGE =

(wkite) pireis. Decause thers is no CALL CHAR in 99/2 BASIC

YU CaamnOt @efine yowr own custem graphic shapes, so this

strange shape is probably included for use in gases. I°11
bet the 9%/2 firmware suthor who created this was having fes.

Ti-99/2 BASIC:

When you PRESS ANY KEY TG BEGIN from the title screen you
are presented with the following:

PRESS

1 FOR TI-99/2 BASIC

I suspect that there is provision for command modules to
add other items to this menu. When you press 1, the cosputer
tetls you T]-99/2 BASIC READY. '

¥9/2 BASIC contains all the features of TIV BASIC except
thase relating to color, sound, joysticks, and custos graphic

shapes.  The following is z list of /2 MSIC's reserved
words, sost of which sheuld be fasiliar to you.
s
*rEn 106
ase ¥CHL
AN NEH
BASE REAT
BREAK AL
BYE NUMBER
EALL o
i
-
LOSE OFTION
N SUTRUT
PEEK
Eggrxuuz 5 ERMANENT
. POKE
ooF PO
PRINT
DELETE
51; HANDONTZE
DISPLAY READ
EDIT AL
o RELATIVE
- REN
xp RESEQUENCE
10D RESTORE
FiR RETURN
GEHAR RN
o RUN
SAVE
Z08UB
5070 SEG
bt SEQUENTIAL
SN
IF o
7 ?
INTERNAL STEP
KEY S10P
o STRS
o SUE
LET o
LIST '

TAN

THEN

TG TRACE
UNBREAK
UNTRACE
HPDATE
VAL
VARIABLE
YLHAR

POKE and PEEX ailow the wser some access to assewbly
longuaye programming. These are aot found in TT BASIC, CALL
MCHL(address) allews you to execute asseably language
{machine language! code starting at the specified address.

CALL KEY{KEVUNIT,K,S} on the 99/7 only recognizes dey
wnits 0 and 1, both of which are interpreted the same, In TI
BABIC you can have your chaice of 5§ key units, each of which
returns different sets of values for K when the same specific
keys are pressed.

There is no GPL or GROM in the 99/2. The 99/2 MSIC
interpreter is written in ascewbly, unlike the GPL WSIC
interpreter of the /4R, This aeans that 99/2 BASIC is
interpreted only once, not tmice as is the case with TI MSIC
on the 99/4A. This single interpretation of 99/2 BASIC, plus
the faster spead of the 99/2's 9995 CPU {10.7 Mitz) cospared
to the 5900 procestor of the 99748 labout 3.3 MHz} means that
9972 MASIC is really fast!.

100 FOR N=1 TG 10000

110 PRINT M

120 NEXT N

The sbove program takes 30 minutes 20 seconds in TI MSIC
with the 99/8A, It takes only 3 sinutes and 3 secomds in
99/2 BASIC. In this case, 99/2 BASIC is a blistering YEN
TINES FASTER than TI BASIC. For comparison, the same MASIC
progran took exactly & sinutes to run to completion on ey
Tandy 1000HY, an XT clone running at 7.1 WHz. Barry Traver
teld ne, "I saw 2 demo of the 39/2 at the original west coest
T shon years ago, A guy tyned in a benchaark program om the
#9/8 and then st it going with RUN. He then walked over te
the 99/2, typed in the same progras and RUN. The 99/2 cawght
W with and passed the 99/4A. The 99/2°s program terminated
first.*

e m-—————

DOCUMENTATION:

The 99/2 was supposed to be packaged with 4 instruction
baoks, each hook slightly more advanced than the previous. A
desenstration cascette tape with three programs, "Commce
Mast®, "Addition Tuter”, and "Loans" alsa sas supposed to be
paciaged with the 99/2. Nome of sy sources knew anything
abaut the causette tape wxcept the titles.

NEXT rage
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I have copies of what is claioed in the Wader ox sach
page to be the. °FIMAL DRAFT® of the four 99/2 besks,
apparently printed by a main frame computer printer. The tep
of each page hears ane of these cryptic notations: IR,
026bF, 0318F, QJ19P, and 0326P. The books are titled
"betting Started”, 'BASIC for Beginners", "Advanced MMBIC
Programsing”, and "BASIC Reference buide®, also knowm o
baoks 1,2,3 and 4. Book 4, the Refersnce Suide, is alsest
identical (often word for word and sasple program by sample
progras identical} to the 99/48°s User's Reference bwide.
Becks 2 and 3 resemble, but are not identical to, the 99/44°s
Begincer’s Basic book (the blue book!. Some nice application
softuware listings are found at the end of book 3.

It is obviaus to se that these four books are not really
FIML drafts. There are lots of errars. Book one states
that the zero is siashed so you can distinguish it fros the
letter 0. It isn’t. The docs say that FCTN/= (BUIT) resets
the cosputer to the title screen, It doesn’t, Dhe of the
saaple programs in book 4 uses £51 and CS2, but the 99/ eaiy
supparts [51 as a mass storage device. The NENORY FULL errer
sessage is septioned several tises in the books when im faet
the 99/2 generates the message OUT OF MNEMORY. There are
other error messages that differ between the /4R and the /1.
The documentation lists these messages as they would appear
eh 2 /48  Some of the /M’s error messages are lacking wm
the /2, but still sentioned in the /2 books. For exasple,
the ERROR DETECTED IN DATA cassette error sessage is

sentioned several times in the books when nc such messape is,

generated by the 9%/2. Important aspects of the Hexbus
interface, such as the CAtalog feature, are not mentioned. 1
have discovered some error messages that are not sentioned im
any of the 99/2 books. For example, under two different sets
of circusstances I have run into the sessage INTERNAL EMER,
PRESS ENTER. Pressing {enter) then resets the computer ta
the title screen. Book 3 (Advanced BASIC) contains a hewily
commented 1isting of 2 BASIC program designed ta prodwce a
meat hoving graphic display with the 99/2°s built in graghic
characters (ASCIT 0-31). The only problea is that the listed
program is too large to fit into the 99/2°s limited sesory.
Before you are finished typing in the progras as listed, thwe
cemputer inforas you that it is OUT OF WEMORY.

I have been told by knowledgeable sources that therm are
at least three kinds of 99/2's known to exist; wire wap
prototypes shown at the Jan 83 CES, production versions with

3 RO chips such as that photographed in the BYTE article,
ad ¥9/2's with only one larger capacity RON. Obviously my

/2 is not ane of the wire wrap jobs. 1 am afraid to pup
the cever off my 99/2 (the cover is held in place by spring
loaded metal clips, not screws) to see how many RON's it has.,
The docusentation errors mentioned above may be due to my
/2 being different than those available to  the
decementation authors,  Ancther possibility is that my ¥9/2
"FIMAL DRAFT" documentation was written by individuals whe
only had printed specifications aed did net have hands on
access to an actual Y9/2.

CONCLUDING REMARKS:

Kith the proaised 32K semory expansion attached, the 99/2
wauld probably be easy to progras in assesbly for powsréul
dpplications. There is only one kind of prograsmable aomery,
W RAM. There is no GROM/GRAN or VDP RAN to slow things
down and confuse the asseably programmer. BASIC progr aasing
on the 99/2 is alse easy, and 79/2 BASIC's speed is probably
waparalleled asong 95/#4 related products, Even TI Extemded
Desic does not begin to approach the speed of the 99/2's
MSLC,

Unfortunately, the 32 99/2 aemory expansion device is
met known to exist, and the slightly over #X of RAM is very
restrictive. The usual aethod of estimating free mesory with
TL BASIC an the 93/4A is to run this progras:

1 A=Al

2 GOSUB A '

When the OUT OF MEMORY message appears, type FRINT ABB to
got the nuaber of bytes of free semary. With TI BASIC the
/44 without semory expansion and without any tartridge in
the cartridge port gives an answer of 14536 to the PRINT ASE
comsand. My ¥9/2 shows only 4302,

What littie eesgry the 99/2 does have has to be used te
centrol the video display as well as to store and execwts
M8IC prograss. A BASIC pragras starting at line number 108,
incrementing line nusbers by 10, and ending with line nusher
1009 is shout ali that can be sgueezed intn the 99/2's RAM,

Speed, and the potential of expanded memory give the 99/2
lots of potential as a serious computer capable of ueefyl
applications, However, without semory expansion, the 99/2 is
little more thar what TI envisioned for the product, a
learning tool.

ESDONESRS

The two page advertisasnt on
the +following page is Ffound
Just inside the front cover of
the May 1983 issue of POPULAR
SCIENCE. TI’s spokesman Bill
Cosby is shown holding a 99/2
under his chin.

NEXT PAanik
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Basic Computer.
e one to
start with and
get smatt with.,

Under $100. Meet the Easily expandable. is the right computer for
Howest priced, 16hit com-  When you'rereadyfor - you, touch the keyboard,
nuter avzilable. A major more, plug in more mem-  look at the display, watch
preakthrough in computer  ory (an additional 32K). this powerful computer at
echnology. Add a Wafertap2™Drive'or work. Even compare it to
Get readv Get set. Cassette Program Recorder. the Timex Sindair 10007
Begin. Only the T1-99/2  Modem'for telecommuni-  the other computer under
Rasic Computer with built-  cations. Printer® And a $100. Convince yourself,
in T1 BASIC hasa plugin  plug-in cartridge that Start with a visit or call.
olid state cartridge that teaches you how to pro- Ask your locat T1 retailer
eaches you, step by step,  gram in TI BASIC. to show you the best basic
he basics of programming. =~ Money wellspent. computer buy for your

d our operator’s manual If you'’re wondering if this ~ dollar. O call us at (800)

= cle]etr and to %\e ;‘:::icnt. B58-4565.
ou learn quickly, because
it doesn't assume you're an Crsatmg use{f;ﬂr products
jengineer, an: semces you%
A real computer.
Powerful 4K memory. Full- lNSTRUMEmS

ize, 48-key keyboard.
[uality, dicker-free black
nd whirte display. With a
khoice of popular software
pplcations.

Copyngh £ 967 Tenan Irprumenn.

Timex Sanclar 1000 3 4 cradrmack <f the Tinex Compuoer
Corpocasion.

“Subjacz w2 WL apgrovel
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This device was apparently never built, but its 1991
design specifications were probably the inspiration for the
™A, The 99/7 is discussed in a June 16, 1980 BUSINESS NEEK
article

¥e have a copy of the following documentation froa TI:
*TI 99/7 CONPUTER WARDWARE THEORY OF OPERATION, Carporate
Engineering Center, Dallas, By Richard Tarrant®, dated {3
duly 91. Based on this document, it appears the 99/7 was
going to be based on the 9900 CPU, fully software cospatible
with the 99/4 (without the A), and include ALL OF THE
FELLOMWING WITHIN THE SANE CASE (nol as separate peripherals)-
X of short wait state meaory, speech, & "pascal grom”®, aa
0 coluan thersal printer, an acoustic acdes, and a 5.23 inch
disk drive controller.

The tollowing is quoted froe this dorument:

"The T1 99¢7 computer incorporates the 79/4 hose cosputer
sainfrise architecture with the 99/4 peripheral controllars
plus expanded mesory into the case plastics of the Digital
-Bystums 755 terninal for compactness and portability. The T1
9%/7 will retain software cospatibility with the 99/4 while
providing additional faster access mesory as well as 2 larger
beybeard and BO colusn printer

*A comparison of features between 2 F9/4 with its
extarmal peripherals and the 99/7 is as follaws:((sesory in
bytes/aicroseconds access per (word) or {hyie)l

99/4 (8% means external peripheral required)

Bperating systes ROM,,.BKk/0.7(M)

Warkspace RAM..........25670.7 (W}

Bispiay (VOP) RAM......16K/8.0(R)

Internal BROM..........18674,0(8}

V11T PR THE919

Keyboardsseeevssarenas 40 key polled

Video Display.......... %0 char x 24 line color NYSC

Cassette Interface.....l1 port 450 baud 2 unidirect.

Joystick Interface..... Dual scan/i port

External 1/0...00000...40 pin full cpu with B hit data

Expansion CPU RAM......32/2.040) 82

Speech. .. virearna: er e s THS0285+ 2-THS035088
Printer..ovvsivrennna. 32 col/30 cpsit

Bisk Coatroller........3-single density single side$l
YAy P Deal 9400 baugst

Padem.cveiiioraranenss 300 baud acoustic originates’

997
Bperating systea ROM...8k/70.7(M)
Sorispace RAM..........312/0,7(M}
Fisplay (VDP) RAM..... . 16K/8.0(B)
Iaternal GROM. ... ... .. 90K /6.01B)
Saund...uniiieinenaia. THSP9IY
foyhoard.......o.on00n 50 Iy ¢ 4 rack weitch, pell

or interrupt.

Video Bispiay.......... 00 char 1 2 line coler NTSC
Cassette Interface.....l purt §30 bawd 2 Midirect,
Joystick Interface.....Dual scan/1 port

External I70...........9 pin with 8 bit latched data
Expansion CPU RAM. .. ... 54K/0.7 (W)

5peeﬂ|.....--..uu...-THSOZBS“‘ 2‘7“30350
Printer..oviciesinnnaa 80 £01/30 cps
Disk Lontroller,.......3-single density double side

RS232..civcucss sovrrescBUal 9600 baud
Kodes............ vresesJ00 baud acoustic
originate/seuser

SXDONERS

WE T ¥9/8 CONPUTER
notes by Charlps Good
Lina Dhiv Heer Group

We have all heard of the legendary never released 99/8
computer, Probably the best published description of this
camputer to date are found in the Decesber 1984 issue of
NICROPENDILN, where it is stated that the seggested retail
price of the 99/8 would have been about $600. Photos of this
computer in the article show the nameplate "Texas Instruseets
Computer 79/8° just above the left side of the kevhoard,
Several working 99/8s are known by me to be in private hasds,
asd [ have seen some on display, but not operating, at a
cowple of TI shows. 1 have, however, until recently mever
really been clear what this machine could do. Lertainly the
best way to judge the capabilities of a cosputer is to wee
it, I have never had the opportunity play with a 99/8, Wt I
have done the next best thing.

1 have obtained a copy of the "Final Draft® of the W/B
wsar docusentation "GETTING STARTED" (dated 8/30/83 with the
code nusher “0B11P") and "PROGRAMMER'S GUIDE" (the p-Systss
port dated 8/22/83 and the rest dated 9/15/83; with the code
weebers "IJ1IP, formally 2183L", “ZII7L", and "12e@P7),
These books give an excellent description of the capabilities
of the 99/B cosputer and interesting insights about the very
very rare Hexbus Disk Drive/Controller peripheral. 1 knew of
a0 working examples of the Hexhus Disk Drive/Controller
paripheral. Sources tell ae that it was made for TI is
Gersany by Mechatronics. In ay opinion, after reading thess
boeks, the greatest shortcomings of the 99/8 are the lack of
B0 coluan display and the inability to generate unlisited
speech using its internal speech capabilities coupled with
the TEI] sodule.

In order to infora the T! rossunity ahout *what sight
Mave been if TI had only....," I am publishing the following
selected saterial all quated from sy 99/3 user docesentation,
Tont delow in drackets (} are oy own words interjected amenq
thase gquetas.

J
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*Featwres of the Texas Instrusents Cosguter ¥9/01

"KEYBOARD--The 99/8 computer has a full size, easy to wee
H key teyhoard,

"DISPLAY--The 99/8 displays program lines in a 24 row, 40
celuan forsat (text sode) using a handsome character set with
tree lower case letters.

“S0UND AND SPEECH--The 79/8 can generate sound froa 110
cycles per second to hbeyond the highest range of hesan
bearing. Built-in SOLID STATE GSPEECH synthesis reproduces
humsa speech electrenically, accurately, and rzalistically.

*MENORY--The 99/8 has 220 kilobytes of built in RON, Im
sidition, the cosputer has 80 kilobytes of RAM (84K of (M
MM, 15K of VOP RAM), which elisinates the need for semery
wepansion for most applications. If you need more ammory,
the "9/8 can access up to 15 segabytes {(approximately 1%
uillion bytes] of total random access semory. (CH note: Ome
/8 owner 1 talked to has working TI 128K and 512X PE box
MMM cards specifically designed for use with the 99/8.} TI
Extended BASIc II, a versatile and powerful version of the
BMBIC prograssing lanquage, is resident in the cosputer
censol e,

"ADDITIONAL FROGRAMMING LANGUABES~-The built in p-Systes,
the Hniversal Operating System {both these nases are
tradesarks of SofTech Hicrosystems, Inc.), aliows other
prograsaing languages, such as YCSD Pascal apd TI PILOT (kath
m giskette, sold separately}, to he used.

*JOYSTICKS--An outlet is provided for MNired Resotas
Comtrellers,

"EXPANDABILITY--The built in HEXBUS Interface enables you
te wse the low cost HEX-BUS peripherals; aquitlets for

commecting 2 cassette recorder and future peripheral devices
are alsn included. {Co note: Apparently the Hexbus port was
ts be the main expansion port, at least initially. There is
4 YW pin expansion for “future devices® on the side of the
conputor. This 50 pin 99/8 port is NOT the same as the side
mpasion port on 99/4A consoles. Some current $9/8 owmers
Mave 2 TI cable that connects hetween this 50 pin port aed
the “fire hose* cahle of the PE box, This is the anly
misting device I know of for the 50 pin expansion port.}

“TECHNOLUGY--The Coaputer 99/8 uses the 16 bit THSYY9S
aicreprocessor for fast program execution. {Yhis is the same
10+ WHz CPU used today in the Geneve. The 9995 is also found
in TIs 99/2 cosputer.}

“fhen you turn the computer on, the saster title scraem
appaars.

P E oL Py
I R R A A A B |

{11 BUB)
TEXAS INSTRUMENTS
COMPUTER

READY-PRESS ANY KEY 70 BEGIN

IS A A
I

(c)i%A3 TEXAG INGTRMENTS 3.0

"Pross aay key to procesd to the mext scraes. This is
the sxin sefection list or the sain "mene’.
TERAG INGTRGMENTS
CONPUTER

PRESS

[A} FOR TI EXTENDED BASIC II

[B1 FOR P-SYSTEK

EC1 FOR SET SPEED

If you have a Solid State Cartridge plugged into the slet
at the top of the coaputer console, the name of that progras
usually appears as selection D on this screen.

"7l Extended BASIC II--This option enables you to access
the programming language built intn the Computer 99/8.  Wees
you select TI Extended BASIC II, the computer automatically
executes at full speed.

"SET SPEED--This option enables you to change the speed
at which the computer "runs” programs contained in certais
preprogramaed software packages. When the computer is turmed
on, it is automatically set to run at 99/4A speed. If this
sption is selected, this screen will appear:

SET SPEED

[a) Siw

(Bl 99/47 SPEED FOR GAMES

[C] FULL SPEED

*To proteed to the next section, A tour of the
keyboard, " select TI Extended BASIC II by pressing the A key.

TI EXTEWDED BASIC II ready

42720 Bytes free

h

*[Nlustration of stacked HEX-BUS peripherals]

"DISK DRIVE/CONTROLLER 5102-R HexBus peripheral that sses
3 1/4 inch diskettes, finds files quickly, and allows either
sapeential or randos file access. Rith its double-sided,
dowble density capabilities, the Disk Drive/Controller cam
store up to 320K of information on one diskette,

*Disk Drive 5202--Up to three additional disk drives cam
be used with the Bisk Drive/Controller {C6 note: up to &
total of 4 DSDD drives. Since the Hexbus has only 4 data
lines data transfer is in nibbles rather than bytes, 1
suspect that the data tramsfer rate between Hexbus Bisk
Brive/Controller and the 99/8 or other compuler would be
significantly SLOMER than that obtained with the 71 disk
camtroller and a 99/4A.}

*FEATURES OF TI EXTENDED BASIC II:

"DATA TYPES—TI Extended BASIC IT allows both integer amd
real datz types for numeric variables, Because the integer
data type uses less storage space and reguires less
precessing time, using this data type when applicable {for
example, with FOR NEXT loops) {facilitates faster progras
mecution, To be stored as an isteger i numher sust be 2
whele ausber within the range -32748 to 37747.

NEXT ™Mbl
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"SIX MIFFERENT GRAMIIC WOBES--These are accessed wsing
EALL GRAPEICS(x), A wide variety of dispiay techniques ol
applications, including dividing graphics and text, are
available with the six graphics aodes:

*PATTERN MODE--The default wmade whan using TI Extended
MSIC 11 is selected. Characters are in 24 rows and 2
coleans with each character defined by an 8x8 pixel
comfiguration.

*TEXT NODE--Characters are in 24 rows and 40 columes,
with each character detined by an 8xb pixel configuration.

"SPLIT SCREEM MODE: TEXT HIGH--The screen is split imto
twe portions: the text gportion (the tap one third of the
scrom! and 3 graphics portion. Text is 8 rows by 2
columas; the graphics portion is 128 pixels by 254 pixels.

*SPLIT SCREEN MODE: TEXT LOM-- The same as Split Screwm
Text High except that the text is at the bottom one third of
the screen, with graphics at the top.

*MIGH RESOLUTION MODE--A full screen graphics sode with
122 pixels,

"WULTICOLOR MODE--Rather than in characters aor pixels,
the screen displays in blocks, with #8 » &4 blocks,

"Screen Nargins--CALL MARGINS enables you to redefime the
scraes aargins and thus define a text "window® on the scraem.

“FREESPACE (0} returns the amsount of unused semory space.

*WRLHEY
bexadeciaal (base 15) nusber,

"TERMCHAR returns the key code of the key cosbination
{such as ENTER, PROC'D, BACK, BEGIN) that terminated the last
IWPUT, LINPUT, or ACCEPT statement.

“AGSEMBLY LANBUASE GUPPDRT--TMS59993 (of which THEP9OO
code is 3 subset) assesbly lanquage subpragrams may be loaded
and run, The subprograms INIT, LDAD, LINK, PEEK, PEEKY, and
POREY are used to access asseably language subprogrews.
Mlocatable asseahly lanquage programs created for TI MWGIC
will execute correctly, although NUMREF azy raturn an integer
valwe instead of a floating point wvalue. In additiom, a
string reference error may occur with STRREF because STRREF
{in TI BASIC? only allows strings up to 255 charscters. @l
PMUEs and PEEKs as used in previous BASICs {ail ia TI
Extended BASIC 11. The INIT subprogram with no paraseter
allecates 8K bytes of semory for assesbly language
swbyrograss. If a parameter is specified, sore or less (e
te 24366 bytes) way be allocated. Examples:

CALL INIT allocates 8K bytes of memory space,
CALL INITi200) ailocates 200 bytes of memary space.
CALL INIT{0) releases all wemory previously allocated.

*DISPLAY  VARIABLE 80 FORMAT--Files in DVB¢ forsat,
created by the LIST command or a text editing or word
procassing program, may be loaded with the OLD command. (L6
Wete: Does this sean that you cam just display W
wrean, or Can you BLD and AN MMEIC code creatad with 2 word
proacessor? 1 don’t kaew.}

returne the decisal (base 10} value of &~

*KEY CHINP—TI Extonded DASIC ] snables yuu te turn
a adible “chirp® that sounds whenever & key is pressed.
Enter the following cossesd to turn on the key chirp: CALL
LOAD (VALHEX ("84BE"},1}.  Enter the foilowing comsand to turn
the key chirp off: CALL LDADIVALHEY{"BABD"},0).

"STRING LENGTH--BASIC II persits strings up to 4990
characters in length, TI BASIC and TI Extended BASIC parait
stings of up to {only} 235 characters in length,

"RECORD LENGTH--TI Extended BASIC 1! allows diskette data
files crested on the DrivesContrelier to have VAREMLE
records with lengths up to 4080 bytes. T1 BASIC and TI
Extended BASIC allow VARIABLE records to be only 254 hytes
kong.  Diskette data files with FIXED length records are
lisited to 255 bytes {(same as TI BASICY. TI Exiended MSIC
IT allows cassette data files to have FIXED length records wp
to 4032 bytes. TI BASIC and TI Extended BASIC limit cassatte
gata files to 192 bytes or less.

“SOFTWARE CARTRIDGES--CALL to routines contained im a
plug in cartridge are not accessible in TI Extended BASIC II.
Thus, prograss that use the Personal Record Keeping cartridge
will not execute properly. Text to Speech cannot be accessmd
from TI Extended BASIC 1Y with Llhe Terainal Emclatwr II
cartridge.  Utherwise the Tersinal Emulator II cartridge
functions noraally.

*RESERVED NORDS--The following reserved words are
siditions to the TI Extended BASIC reserved word list: ALPWN,
FNEESPACE, INTEGER, LALPHA, REAL, TERMCHAR, and VALHEYX,

"CALL DRAW, CALL DRAWTO, CALL FILL, and CML
MOLOR--These are graphics subprograms which ensbie you ta
plot graphics and add color to thes on the screen {in
raphics aode and in the graphics portion of a split screem}.
CALL DRAM and CALL DRANTD draw or erase lines hetween
specified pixels, thus making elaborate figures or drawings
passible. (The screen is cosprised of a grid of 254xi¥2
individual pixels.) CALL FILL colors the area surroundisg a
specified pixel. CALL DCBLOR sots tha graphics colors that
are used by C[ALL DRAW, CALL DRAWTD, CALL FILL, CALL WOWAR,
and CALL VCHAR.

"Sose HexBus peripherals can be accessed by using the
gempral format for file specification described earlier.
{This is the saethod we are all familiar with in BASIC file
access with the 79/4p.) Hexbus peripherals that may e
accessed with this alternate sethod of addressing are the
Fisk Drive/Contraller, the R5232, and the HexBus Modes.

Alternate Device nase! Hexbus Nusher

DSK. DISKNANE......... ! 100, DISKNANE

DSKL.ieierinnnannnent 101
DSK2ueriavenrinennnaad 102

mlinllllllllllllit’ l“
m‘.l.llllllllllllllz I“
mnllnlnnt-usouullu= N

MEXT gl
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“HEIINE NOCOANS--The CA (catalog]l cossand canmot be
uswd with the Hezbus Pist Wrive/Centrotier peripheval. {C
mete: CA is supposed to generate a cataleg of prograss stored
by tihe §9/8 on a wafertape. On my 99/2 computer CA does
gemerate a3 catalog of files on a Wafertape or Mechatremic
Smickdisk, and is supposed to work similarly with Ti's never
released Hexbus Interface for the 99/44.}

*the availabtie characters (ASCI! 0-253} and character
sets (32 character sets nuabered 0-3f} in Pattern MNode are
listed,

*the p-Systea:

"The P-code interpreter, which is built into yew
computer, enables you to execute existing p-Systes prograss.
To dwvelop your own programs you sust have a TI disk systes
{sald separataly). Aleo necessary are some or all of the
folleming TI products (sold separately):

t. p-Systea Editor/Filer/Utilities.

2. UCSD Pascal Compiler.

3. p-Systes Asseabler/Linker.

*fate: These products are designed specifically for wee
with the 99/8. Software designed for use with the TI /44
Weee Coaputer say not work when used with the 99/8B,

"With the p-Systes you can exetute high-level language
programs such as UCSD Pascal and TI PILOT. UCSD Pascal is
compiled and TI PILOT is interpreted to an intersediate
lanquage called 'P-code® or ‘psendo-code.® The p-systes .
intarprets the P-code and instructs the computer to sxecwts
the appropriate sachine language instructions.

"The built in NINI FILER program in the Operating Systes
fwnit #14) file nased SYSTEM,TI.FILER provides sany of the
file sanagesent capabilities of the p-System Filer prograe.
{NINI FILER is in ROM. The p-System Filer progras is eutra
tost disk software.} Use the "G"0 cossand from the sSystes
commenrd level to access the MINI FILER,

"Mhen you enter the MINI FILER, a2 menu of "Special
p-bystem Commands® is displayed. Te select a menu optism,
pross the letter that precades it,

A, Run & program

B. Copy a disk

C. Copy 2 file

b. Delete a file.

E. List files on a disk,

F. Foraat a new disk,

6. Clear a disk directory.

N. Combine free disk space.

I. Change nase.

8. Heturn to standard p-Systea menu,

7. Help

8. Set single digk cystes. (Toggles to "sultiple” disk}

"APPENBIX O: ASBENDLY LANGUAGE SUPPORT ROWTINES
"The TI Casputer ¥9/8 pravides several utilities that

snable you to access speciai capabilities of the cosputer
through THITY00 msembly langmage. With thwwe wtilities, yeu
can change the valmes of the VP chip, access the MR for
peripheral devices, scan the keyboard, kink a progras to &P
routines, and link to the Fditor/Asseshlar lnader.  Rescsher
that these can only be used in T! assembly language prograss.

*The following 1ist gives each of the utilities
predefined in the REF/DEF tahle: VSEW VMBN VSBR VWER
GPLLNK XMLLNX DSRLNK LOADER. :

"The T1 CLosputer 99/8 has wmore utilities available
through the Editor/Asseshier than did the 11 99/4R Nome
Coaputer. is a result, the INLLINK tables have boen changed,
so old asseahly lanquage prograss say meed Lo he wpdated

REDONESS

LETTER TG THE EDITOR

25 August 1991

Dear Lharlie:

Yes, at least for the tiae being we have susic for the
Tandy Computer. Enclosed is a sampler disk and a catalog of
what we have for the Tandy computers, it’s a subset of what
we offer on the TI. MNe have had totally siserable salas of
these Tandy products, and plan to discontinue the product
line altogether, [Editor’s comment: Maybe TI users aren’t so
cheag after all, at least cospared to Tandy users']

Ma’re working on music to support the TI MIDI INTERFACE.
Mso in work is a game progras "SCUDBUSTERS®, on a Desert
Stors theme. Both scheduled for introduction at Chicage,
See you there, '

Bruce Harrison

Harrison Software

3705 ¥th Place

Hyattsville N0 20781

301-277-3487 S3DONES X
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Enclosed is a disk with ay latest
utility for ¥B programmers on the TI.
(BWP editor’s pote: This software is on
disk 416 of the Lima User Group’s
software library.l It’s a subroutine for
assigning Randoa nushers to array
variables. The XE demo progras
illustrates it’s workings by assigning
randoa nushers to an array of diaension
306 in about one second. Alsp included
in the subrouting is the entry point
called SEED, which acts like a key loop,
and assigns the key struck into a
variable in B, This is needed IF the
progras was entered through a LOAD
progras, or if started from a Ramdisk
senu. In both those cases, the Random
rusber seed at B3L0 will not have boen
properly set, and the subroutine SEED
will fix that,

The call link to RARRAY requires
tour parameters. First is the lowest
nesber in the range, serond is the
highest nuster in the range, third is
the susber of meabers of the array to
assign randea nusbers to, and fourth is
the variable name. all numbers assigned
will be integers within the requested
range.

Incidentally, this also works for
negative nuabers. try putting in -128
and 127 for the first two parameters in
the call link {line 160 of the deas
progras}, and see what happens, Yes, it
sakes 500 nuabers between those liaits.
The ultimate liaits are -32768 and
+32787,

breat care was used in this
swbroutine to insure that the SEED part
will assign a randos nusber seed with
the full range of possible values
(63536 states), This means, in effect,
that there are that many differant
ssquences of pseudo-randoa nuabers that
tan be generated. The source code file
(RMDOWS} has been annotated so that
those familiar with asseably will be
able to understand its operations.

In application, one submerges the
object file RANDOM with ALSRVE, then
uses & call to SEED after placing some
vessage like NEED INSTRUCTIONS? on the
screen, After the link to SEED, K will
contain a rindom nusber ot full 14 bits

Filanaes PFils Type B140801 3 IDARRAYE - FOR USE MITH ALSAVE UNBER RITENOED BASIC
OHaR & FOR AN ARRAY VAR]
20603 & NAREY ARANDON MURDBEARS SUT
G004 & IN BUR TESTE, THIS ASSISNER B0 RAMDON NUNDERS IN ADDUT 1 SECOND
bdE I FIRDY ATION I8 TO GALL LINK(SERD*,K)
o004 1 THIS RANDOM NUMBER PROCESS AND REPORTS KEY PREBBED INTO VARIABLE I
0007 ¥ AFTEN THIS IS DONE, RANDOM NUMBERS CAN BE PRD
008 & FRORM XB, CALL LINKI"RARRAY™, LOMMUN,HIBHNUM, DINEMNBION, X (1)
oo ® WII! Lblﬂ!uﬂ 1! TH! Lﬂll!!‘l' VﬁLU! Di!l“b IN THE RANSE
et 1] T HIEMNUR IF MI
oLl ¥ annuou s 'l'Hl Nunun DF ul:nllu IN ell
o912 MAY BE ARY ARRAY VARIABLE WITH THAY uln“uuu
MiE 3 conl Y nucl HARRISON
014 9 RELEASED TO PUBLIC DOMAIN
o818 X 18 AUB 1991
0014 NUMABS EQU  >2008 HUNERIC assunnzn‘r VECTOR
88LT XML NK FDI) >2018 XML LINKASE VECTOI
o018 XECAM QU  >20iC KEYNDARD BCAM le:TDR
B0LY KEYADR EQU >B374 KEY-UNIT LOCATION
OO0 KEYVAL EQU 8378 KEY VALUE PYTE
o821 FAC EQU  >B34A FLOATINS POQIMT ACCUMULATOR
oo2R CIF EQUu  >20 CONVERT INTESER YO FLGATING POINT
o933 CF1 EOL  >12B8 CONYVERT FLOATINS POINT TO INTEGER
uﬂ NUMREF EQU >200C NUMERIC REFEREMCE VECTOR
L od STATUS EQU  >B3C Gk ATATUS BYY
:go PEF RARRAY,BEED DEFINE ENTRY FPOINTE

7 SEED
[ LW T LOAD DUR WORKEM

nov .)l!?l L TAKE THE vOP INTIRRI.IPT 'l'tl!lﬂ IN‘I‘U r1O
o0 ANDI R10, >ab01 MASK OFF ALL BUT THE LOMEBYT BIT
0081 CLR  SKEYADR CLEAR KEY~UNIT
G9IT KEYIN NOVE NOPUIU7,N>R3GE TAKE THE BLREEN TIMEQUT'S LON BYTE INTD BEED + 1
>33 CLR u'mtus t:l.l:ﬂﬂ GFI. B'I’nﬂ.l!
o034 BLNF GKBCAN BCAN K
o34 LIm? 2 ALLOW INTIRRI.IPTI
SORe L IMI PIBALLDW INTERRUPTH
037 [ ) .ﬁnrxev.nnrua HAB A KEY u!n STRUCK?
0038 JINE F NOT, B0 BAC
[ b d AUR -JHBGO.RIO‘ ﬂll' AUR 8O0 I_ITI PiT UF R1Q 13 LOW Bl IAKEN ANGVE
ohbe MOV RiD,B>83ICO  PUT R1D AT BEED
9941 nove l)'!?? I)'SCO PHT lYTI FROH ver !NT!R!WFT INTD HISH BYTE OF BE
o042 CLR 0 FOR NUMBER
oAl L1 u F:IllT nnm‘rtn TQ Pﬁll
00ds nov ll:!rnnll,lrnc PLAGE KEY'S alcu VALUE AT FAG
[ BLWP t: LLNK UBE XML LINKASE
bl DATA TD COMYERT IHTIIIH TO FLOATINEG FOINT NUHBPER
47 nur -uumtsu AUBIBN KUHI!R TO PARAMETER
osAD LWFI >A3EO LDAD BPL WORKEBPACE
004y CLR SSTATUS CLEAR BPL BTATUS BYTE
oo » AI004A RETURN TO SPL IMTERPRETER
081 RARRAY
m LUPI W8 LOAD OUR OWN WORKEPALE
LR RS FIROT FARARETEN NOT AN ARRAY

[ LI  Ri,1 SET R1 FOR FIRBT FARAMETER
[ oiad BLMF BNUNREF BET THE LOW-ZWND LIAIT NUNBER
[ ol BLNF AXMLLNK UBE XML LINK
087 DATA CPF1 TO CONVERY NIMDIR TO INTEGER
ooge ROV WFAC,N12 R1Z HAB LOW NUMBE
oony INC 1 2ET R1 FOR ll:nub PARANETER
[ o aaid PLWE SMUNREF BET THE HISH-END LINIT NUMPER
i1 BLWF GXALLNK UsSE XML LI
2043 DATA EFI CONVERT TG INTERER
LS nOv  SFAC,R13 Rri13 HAG HIBH NURBER
[ INC ML3 ADD T HIGH NUMBPER
*940 F R12,R13 Iul'ruac'r THE LOWER LIMIT
o0 d ING BET R} FOR THIRD PARAMETER
AT RLMP MU aRET PAIAH ETER X = MNUINRER DF MESMAERE TN ARRAY
et od BLWP BXMLLNK UBE

? DATA CPI CON !R‘I‘ TO INTESER

0 WOV BFAC,RO MOVE 'NUNBER ur NENDERS INTD RO
71 INE R1 ®OINT N1 AT FOURTH rnnnnz'rzn (AMRAY VARIABLE)
GOT2Z MEWNUM LI R4, 28848 PUT A BIS NUMBER IN
w73 HPY  8>83C0,Ra4 MULTIPLY BY THE RRNDUH MUNDER BEED
0074 AL RE, 31417 ADD A BIS NUMBER TOD THE REBULT
o873 novY A%, 038300 PLACE THAT AESULT AT RANDOM NUMBER REED LOCATION
90T4 ELR R4 CLEAR REGISTER 4 G0 R4-AD CONTAIN & NUMBER
o8r7 DIV R13, ha DIVIDE BY THE NUMBER IN M13, (HISH-LOW+L}
oaTe A Ri2,RS ADD THE LOM LIMIT 'rn Rlnﬁlnu
L adbd MOV RY,8FAC MOVE THE NUMBER TO F
5080 BLWE EXMLLNK UBE XNL LINK
o1 DAYA CIF CONVERT MUMBER TOD rumnns POINT FORMAT
Uz BLWF ENURAES RAEEIBN DNE RAERRAY MER
o083 DEC RO DECREMENT ARRAY cm.m'r
o004 JNE _ NEWNUM IF NOY ZER(, ABSIBN ANOTHER
s LI LOAD BFL MORKSPAGE
::b CLR OETATWM CLEAR BPL ETATUE BYTE

14 » L Eaas ] RETURN TG SFL [NTERPRETER
w s 13 UK Sun

T AuYREY BYTR raw
o090
Tength. After SEED, basic’s RANBIMIZE

will wark as it’s supposed to, and our
call link for array variakles (RARRAY)
will also work properly.

Bruce Harrisan
5705 40th Place
Hyattsville MO 20781




