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This sectisn provides an overview of ths system fasturss
provided in the harduware and sofiwars. The software sxplisitatbion
of She havdwarse {8 g ROM, Rl is also diccussed
303 Hardwere Descristion

These prodycts uysse 2 plastic cass wi%é & ﬁ&ﬁé@r #¥  plug-in
sorts for softuwsre modulss and hard ay SGpecidtioally
Two  maEjor ae;‘g are providaed: @tian tarvridgs
and one For pervipheral unids. cavriridge  poarit
allows & wuser to plug in & el o 1 pdulie with up to
38K buytes fhe pervipheral port alils o addition
=F parigh hoas a2 disk or 5 RE-232 -3 With
the Feris i o ur Bystem. several pisce dware can
reside in one bow, therefore asvoiding eytra cabl ciutier.
Flugging fhe appropriate card into the systam & dssived
function. The following #functions are availablse

Bisk Drive Controlier Card -~ Capsbility to add up to threse
digx drives. ons mithin fthe PLE. S itgsld

memory Expansion Card - Addsg 320 bytes of RaAM

RE-232 Interface Card - Allows the MHome Computs
and receive dats over phong lines {with ths
Yhe Telsphone Doupler) gnd allows use of

s
i U

e

P~Code Card ~ adds UCED Pascal
Memory Expangion and Disk

&

-
LT
& b

i
B e

contasin thesir &
t But will G
Othev no &ilow o
cked and up  te tuen
pragram storage
L provided &8 & perish: The
saftbwa F e P & 5% the speech pevighesra EaBli
languags 14 provided in spplication plug—in moduy ghate
applications Ffor the 99/4 and 44 which vse s cluds
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TE-998{4) BIFTHARE BPECIFICATION TI-F9/44 KEVED

Cak ROUTINE

.01 Introguckion

The TI-P9/44 has a 4B8-key bypewriter sty subaard in
srder o support this new device and maintain oo Bility wiih
gxisting gofiu : rather compley kKegboard roubing was
writben The ¢ sections srplain The wvaris asparots  of
this rautine
£ 2 Gtats nf thae Kedbogsrd

The TI-99/44 ksybosrd has three gsossibls They are
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Sl b mainbain compadibilidty with sxisting zoftwsrae. the scan
raukine gupparts a zplit keyboard configuvation.
software mainftains an  internal Fflag which
state of the ksgboard. Thiszs $lag can be
gpplivation by means of fthe kegdsard nunber
GPL ststus black The keygboard rnumbsr paramsier
H tion BE74. Fhe valuse O ils used Lo s the
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SOAN ROUTINE

thras geits The internal state I LT ressts tha
kEzgbosrd number paramesisy tog Ik g £a ghopard scan
in that Thereafter: the keyboard may sranned with
kagsosrd zet g O

Inn this state only 9%/4 Leybosrd valuss arve reiurned. Thare
ara  fhree srcentions L Ne omnmd 4L Thess characters were buill
inte the 974 consocle but were not implemented on  the keybaard
&1l othsr key codes are ignorved and & no key condiftion is
reburned. For szemplie, PQONTROL 19, & i i value »Hi
ig not & lsgal W94 key Tharefars. Ih gEurn Fhg
BRay®  For  CPOOMTROL ¥ Anothar vas state the
keyboard iz “sloha~locked” regardiss the &LFHa
LOCK ksy.

The Reybosrd s placed In this shkate by zcanning wiih
kegboard number set to 4. The intersal siate filszg is  ss%  to
fRzescsl” the keyboard number is reset to O, and the kesyboasrd iz
zganned in this ztate Therasfter, the keybosvrd may be scanned
with ksybpard numbsr sst o O

This iz the state wsed by the UCED P ST 7
trademark of the Hegenis of the University of The

silate ARBLII range from O e BFF is retu das
standard contral codes and the complebes ABQII tes
sel In sddition, condes #from EI through 28 EXe
SEG thyough HE svs veturned for use as spec &%
foliows

sl - ALD

FHZ -~ CLEAH

FEZ -~ DELETE

FBE - INGERT

85 -~ UIT

Hd& - REDRG

T - ERABE

FEE — LEFT ARAUW

SEY , 2

A

FEE

SR

=HE

FEE

B definabls
Terxass Instrumenis B henzive




TI-99/4(4: BOFTWARE ZPECIFICA

. . 4.2, 3 BARIC Heubhnawd
(I This state is zelecied % seanning with kay number  sat
& a5 The internal ztabte £lag is zet ko “BABICY. the keuyboard
: mnumbear 14 rezet fo é; and the ksyboard 1s scanned in this sthats.
g Thereafter, the ieyboavd may be scanned with keybsard number set
2 ta G
: This state iz used by BADIC, Terminsl Eamulsior £
: aditors The ditfevences belwesn the keybhoards srve
i 1. aBCI1 control codes have the most significant bit seb,
? i s 200 through >IF on the Pascal keuboard become 80
% through 95 on the BASIC keyboard.
2. The defined application special function kay do not
have the most significant bit set. i.a e thraugh
sEG: 2BE and HEF on fthe Pascal kesuboard hecome 01
%ﬁ?&ﬁ§% »CC, ZOE and »OF on the HABIC teyboard
4. 0 Hegboard Levels
Within each of the ‘keuboard states thers ave five levels
s controlled by the four modifier keys: CONTROL, FUNCTION. SHIFT.
. and &LFMHA LOCK The svecsdence af the ﬁ$é4$i@? keys is the order
listed For gxample. 1§ CONTROL avd any other modifier are dcwn
simulvansousiy, CONTROL will taks ﬁ?@ﬁ%ﬁ&ﬁiﬁ‘ The Following
*ﬁ?gﬁ tables show the key codes vebfuvned by sach of the stsiss of
the keybsard on sach of the levels., The ENTER and L8 keys ars
not included becsuse they redturn 500 i spectively,
regardiess of the state or level of the key is used ko
éﬁéiié%% the ‘ne  keuy® conditian This returniing &
SEE 4 ode and a reset condition hit

St |
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urtit one s logicslly identical o
the #ire button ifskes precedence

#
“RY bksy dosz nob

The Fellowing Labls shows the key stabtion sssignments for
enlit kegbosrd 2 and the corvssponding refur 2

Table 4~3 HBplit Keybeard Z — Keycodes

KEY KEYOODE REY RKEYOODLE KEY KEYCODE REY  REVODLE

& i2 ¥ 18 # i | 18

7 7 U 4 J 2 # G

g =] I 3 28 2 : &

EZ & & & L i . 13

£ 10 7 i ; 17 7 14

£#11 mther beys reifurn 2 Mo Key™ coendition,
The Fire bButton on Joystick onit two is logicslly identical te
the  UY¥ kay with one exception, the Fire button takss pracedance
swer il the other keys., the “¥Y kay doss nat

£ 4 fussmbly Langugsge Interface

The 59/44 ksyboard routine may be ussd $from 900 asssembly
language. ntry s szcomplished by & Bi. erCE instruction
The fallowing inpuls asre reguired:

i, The prossr bkeybosrd number in OPU HAaM 28372

&, GFU RAM FBEEDS must contain the gurrent  wvalus  of VDR
reEgister 1

. The G, wovrkspace (PEIEDY  must B wzsd  when a3
B, B0E instruction ig gxecuted

i disgniazd befors 2 Bl G

S.LEG e must cantain & ons-buls
RéH, = the  leaszt szisnificant
sddress This painter is ithe &PL
B @ T The scan  wraubting  sushes
& {2 bytes’ on %this stack, then

Teies Instruments Lt Comurehensive



TEI-FR/ 404 GIFTRARE SPEOIFILATION

S
7. CFU BaM FE314 must cantain s copy of VDR RaM Hegizter
i It is wused to ftyrn on the screen whsn a key iz
pressed
mrecution of the soan voubtine modifiss  bthe folliswing OFU HaAM
igcations
g 1. The wovrd lovsbed two bybzs higher fhaen the address
indicated by the pointer in CPU RAWM 8373
£, »REVL ~ Heyboard nusber: reseb From 3040 or B bo &
3. 8375 - Heturned keycode
4. FE376 -~ ¥ joystick parvameter; wmodified when  ksyboard
number 1 oy 2 iz scanned
5. FEIV7 - X soustick parameter; wmodified when keyboard
viumber 1 ov 2 is scanwned
- Lo »wEE7C ~ Key status; clearsed for old keys: 20 for new
keys
7. »E3CE threugh E3CA -~ Debounce tlags:
these wvalues must be maintainsd for the
routing Lo fuyncrion prepeviy
8. HEIDE and HBEDT - Beveen ftimesout;  cleasved afisr  =ach
o key
7. FEZLE snd FBEDY - Bave veturn  address duTing  scan

routins

G. RO fthrowugh R7, HIL, and RIEZ of the GPL workspaosa

Texas Instrumesnte A L3
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warkapac o 8 After loading
rese  thea B4 rgreiter starits {nd
scation 20 The GFL code psrforms

ion as Ffollswsz

3 with the VOF writs addrsss
4 with status Fflags
e sgund list indicetor used for suftg-zound
cation PEICE:
£ the speech chip {whsn atiached) and fths sound
aratarsg
rss the towo GPL stacks f{zubroutins amd datal
thae status Block
izs the VDIP vegisters to de
ohoaf GFPU RAM HIOO - HE3
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tha VDPF 40 Hertz interrunt
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% &h W omemory size and saebs ¢
socovrdingly
he First 4K bultass of VILE Rar
g default caloy and characiter Tabies
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The power-upy soresn fsovreen turhnasd offs
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TI-GH 404 SOFTHARE SPECIFICATION

Cails power—up voubtines in HIM and GROM gsescripiion
af the GEOM/ROM haadsvd Power wug 2 meEy modify
the VDP HaM size glaced In location

Turns on VDP scresn (1% iz turned ofF durpd innitializatbion:

Waits far =3 %8y on The consals keysasrd, heans

Builds 2 ligé of the svailable programs ingluding looking
Fov & library, Only &GHROM iz searched

Displays the orogram asny a :

Calls possible meny soresn
cartridgs This iz 4

furnsg thHE SLTEET ON

Waits for user meny ssisciion

Hranchaes o starting 2ddress of program

I the console only containsg SROM O
and ng cartridge ig inssried then the menu
TIMBERT CARTRIDGET™ instesad of the meny.
the 99744 becavse BABIC is alwasys pressnti.

& user seiected program sust 4@&&@% he a BHL ¢ aF must
st least bs started in  GRL. The EPL ﬁ?&@?%x initiatsa
azsembiy languvages by the ML inztruciion ar m. initiate BARIC
from GROM as described in ths Home {omauter Sofiusre Uevelosooent
Suystem Pragrammer ‘s Buide. Some of the 997445 can initiaste s ROM
program without a GROM
5.2 GFL spslication Susagri

The @PL spslication support consi b iject code
intevrereter and ¢hes callabls iﬁ%%ﬁﬁ ines. Fy
addition, the gpevriphsral support degcribed ciian 3.4 32
2ilows gooess to peripherals from an aeppliication p &1 Thess
applications ars developed on a8 FYU/4 FF oy  FHH L
minicomputer using the development aids described pendiz O
Gavelopment of &PL application grograms by EBhe s2y of Bhe
cosputsr 13 not supperitsd and thevrs is no plan by Faor che
general usar
G201 P Intevovetey

The &L, ablect inters
roubings to inkerarst the b g ,
asssmbiar & Flosting point arithmeltic sackags
This peckage consists of assemblye language roulines
the GFL EML instruction and SFL voubines acossg
statemant S #iloating point routines use an
Fleating representation which provides

Twras Insftruments Sl



P-99/408) BOFTWARE SPECIFICATION

B H 2 SBuysport Subvoutinesn.
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Table B8-~1 EFL Routines

Cartain Pl subroutines in the 9974 console wu
veedful %o application programs ave made acrssta
tabls at & #lzed jocation in the consols GROMs,
ranc table praoavides & fired address fo entsr &h

B

Addragyg  Hams e

1 f Link to ﬁa%;?ﬁﬁ?ﬁ@% ans DEEs

iz Haturn from sub bprogram or DR

i4 Convert floating point to A8CII

14 oad # dot kigh character zsi

ig Losd 7 dot hiagh character set

14 Warning message fram BAZIC
subprogram in GFL

id HEER Ervor message from HABIC subpro-
gram in SPL

iE HEEED Hegin exscubian of SROM paARId
progran

=0 PlRLE Restavrt system l{used ab% power-up)

2 Wt Greatest integer of 3z Floating

point nuymber
% Pl Cxgonentisztion
& LBEH Hguare vaot
& EEF Inverse natural legavithm
A

A L Matural logarithae
24 oo Losine
=i Six Bins
34 Tan Tangent

a2 &TH Arctangent

34 T Gocd prompt tone
34 Fiy Bad srospt bton

4 & CHED Losd Vo odot hi

Certai accessablie fro
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e o Fall 3 e Pl att 55 AR T i T S 6 F % oy

1 Fal iz OFD HAM SEIE44A (B bytes:

. e - =, 5= s e P, N "
ARG 1e CPLU RaM >BEZC I8 bgtes:
£ & TR T 4 S SR AG S R P £
HTaTim g P AaM uE7d

When errors ooour  during the siscu g point {hase
10HEY rToubinsg, they sve  indizated by - g vaiug heing
placed in CPU RAM location FALD+ID (LPU Ral 35 I£ o errov
has cocured, the usev pragram iz then vesponsibis For clearing
this ervor flsg location The ¥ML roubines are as f#3ilsws
Table 5-2 ®ML Houlines

g
Mumbsy Mame se Rat

ad unyged unused

&1 L,
a2 LR,
03 Pl
o4 SR
o5 GHFL,
Gé FADD int &Sddition SR
o e FAD
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&
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TI~FF7404) SOFTHARE ERPECIFICATION CUNEDLE GOFTHARE
- Mlore  infarmatisn  on bthz gensral uss of XML instructions is

given in the Tgxss Instruments Home Computer Editoridssembler

manusl

523 Apglicaetion Configursdion

application programs @may  aonluy  be centained in GROM The
vser selects an application program from  the zystem  menu, &
srogram 18 pslaced in bthe system menu by its redsrances in s OROM
hesder The GROM header is defined in Agpendiz H ofFf the &PL
Frogrammer s Guids. Ann esxampls of g GRIOM  headesr favr an
spplication gragram is given below.

SR 3
DRe O
DaTa >445 HEADER IDENTIFIER
aTA O VERSION WMUMBER (NOT USED:
ATA 1 MUHBER OF ?QS&%A%Q (W07 UBEDS
BatTa O NOT UBED {HESERVED
D&ETA #0 ADDRESE OF POKER- &? HEADER i%ﬂ%% MERD?
GATA BPRDGY ALDAEESE OF APPLICATION FROLEAM HEADER
BaTA #0 ADDRESS OF DR HEADER (fowg %ﬁ £
DATA #0 ADDRESE OF SUBPRIDGRAM HEADEDR {HONE HERE:
DATA &0 ADDRESE OF INTERRUFT LIng (SHOKE IN SROM
~ DatTa &0 UNUEBED
- H
PRIGL  DAaTa #0 LINKM 7O WEXT MEADER {(MNONE:
BATA 88TART ENTRY PFOINT
BaTa 19 LENGTH OF PROSRAM NAME
DATA APFLICATION PROGRAM,  PRICHAM NAME
Example BS-1 Asplicatisn Program GROM Header

The GROM hesder may be placed a3t the beginning {addrsss O}
of  any BROM chisg, Whaen the system starits an appiicatioan program
the system memory is initislized $o mostly revos sz described in
apgendiy H of fthe SPL Programmer ‘s Guids.

& link editor iz nob peovided for SR fo vesolive raisrances
betuszen ssparvately asssembled medulss A technigue  that has
proven useful is %o place & branch fTable st the heginning of @
modulie For those routines which are refsrencad B 4 ohhsr
#zzembliss in EBhiz wmay ths addregssss of sifernal roulinss
remain Fiyed although the actual routine address may move within
the separsts assembly.

Tasas Instruments G=3 Domprahensive



2.5 BABIL Intesrpvaster

The BAZIC intsrvprefter is s GPL application prvogram which i
Built into the F9 /4 consoles. Yo provide gufficient spsed amany o
the core e¥xsgution rToubines are wribttsn in 99400 assembl
languags. Linkasge  to  Shese voutines is through sysfem defins
M, imsitructions all of the edit and sumbol  sablsz genzrabis
aorfione  of the BABIC interpreter ave writhben i GPL. Much mor
detail of the design of hhe BaAEBIC interpresitsr can he found in ih
T 5974 Home Computer BABIC Interpreter Design Bpecification.
3.4 fFeripheral Sussorkt

The 99/4 cystem provides For peripheral Device Bervic
Foutinszg %o e contained in pervipheral REIM or ip system o
application caritridge SROM RBigd DEHs are writhen in 920
szsembily  lengusge whiles GROM DERs sve writiten in GPL & DER ma
contain a8 powsr—up roubine 1F %&a% i requivrsd r devics
sy interrust sentry  is  only provided Far i assembl
tanguage: DEH3
2 4. 1 Geungyal Caoncepbs

The three entry points {(powsrv-up. I70 call. inverruptd ar
dedined in the AOM/SROM  hsader. The same header struciurs 1
ssed in mifther ROM or OROM although some fisgids asres not  wvsed i
sre ar  the other. For sgrample the intervupd Fisld in a RO
header and the spolication program field in z B header ares 0o
gged The ROM header must s plaeced at the bheginning (addres
OG0 of a ROM DOE,
Tezss instrumentcs B Comprehensiv
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LE BUFTHARE

é%ﬁ?ﬁgm aF
&DDRESS OF
ADDREZE OF
WUMUBED

#
FLE Bata O LINK 7O %gﬁ? HEADER (MO
DaTH PREUP GWER UP ENTRY

3 LBER DBaTa o LEINK TO HEYTY HEADER {(HONE:
BATA BTART ERTRY BPOINT
HYTE 19 LENGTH F PROGCRAM NaME
TEXT 'APPLICATION PROLGRAMS PROGRAM NaME
. #
IWT DaTa O T NEXT HEADER (NONE:

LINK
OATaA THTENT INTERRUST EHTRY

Example 52 Applicatisn Program ROM Meador

,
e power-up 8nd initerrupi hsaders do not have rname entriss

The power-up snitry of eavery DER  is exscutsd baefore khe
gowar-up Tpvrsgs any keg® gscrsen 1s placed on  ths  monifar. RO
gower-upg  Toutiness are egxecuted bBeforsz GRUM power—up voutines.
Fower up roufines may wvee LPU RAM locations 28302 ke Jﬂﬁ PHEERE
Mote that these logations cannoat all be ussd “%@% DR

niy & roubinss @ag ﬁ%w W%g %% Tz ah RIS

gii retburn addreses

BiZ (B bass address

HiZ oM read date addrees
Bid  syctem flags

Ri% VI write asddresss address

int Bhe same val EX
to the DER. e
sivige peviah %3
ikh an AMDI B




54,3 2lis.

During an [70 call the DEHE may use
thraugh 2EZ&05. & ROM DER may slso use
doars net snabls intesrvrupis & ROM devic
ragleters HO throwugh RIG st will Other
following

revurn addiress
CRU baze aéd?@gﬁ

GROM read dabs addveoas
systaern Flags

VIR write address addreus

W T X
P N
G g5 L3 B e

i# must contain the same valuese on the veiturs $to monitor as

ained on gntry to the DER. DERs will often change the
i but sings pevipgherals reside on 2100 boundariss

toved with an ANDI BIZ, DFFOD instruction,

T

& GFL 170 turne to the moniter with & £ALL RETHN
{gme section Mate that & CALL musti %
Branch. & Ri 3 routine must reiturn wi i
ade

B
e
[
it
o

BMOT Rt 5 2 &

intervrupt o
?ggg gritvry o
ine must deis

an inter
instruction,

BEM intery roubines may wss B0 Bherough BT and RIO &%

R %%% ¢ wsed but mest be clesaved {g2h fo rsvral hafors

; the intsrrupt rvoutine 8% cannot be destrogsd. The usa

L through Bi% 12 as described above. Gthey z of CFU HAM
toavailable for use in an interrupt routins

Toayme Toom oo o 2
P#E8% g erunanss Gek?




TI~9%/4(4) SOFTHWARE SPECIFICATION TIi-B% 448 BaBIC

SECTION &
Ti-99 /44 BASIC
&.1 Functinnal Chanoss
The Ffollowing is & list of *the Functicral diffarences
_ satween IY74 BABIC and 99744 BABIC

1. 99/744 BASIC usges the "RABICY version of ghoavrd
described in ssesion 4 2.0, The state of ghoard
can be changsd by CALL KEY. However, ihe pvartyg

. to "BABICY whenever BASIC returns ko the - ilevel.

8.4, at program bermination or on 3 breasipo

Z. Both upper and lower case chavackter definitians sve
iniftialized. Zince BaBIC uses dynamic siloretion For
the Ygraphics” characters., this means that 99/44 Balie
powars up with 236 Fewer bytes of fres memory than 9974
BaBIC doss.

- 3. Input in the edit mods or  in  response to a2 program
INFUT statement now includes an auvto-reneat fsature. &
key which 18 held down For a second will begin to
rzpeat at 3 rate of 12 characters per secand

b The "Egeation Czlculsior’ was removed
. ¥ an  OLD command no longer neressarily
the gprogram previously in memory. Since the
CUTTEnt program may or may noed bs partialiy gverwribtien
before the YOLD" failure. & warning mEssags is
digplayed
& The cursor was changed to & solid rectanguler bav.

Tezas Instrumsnits &




Ti-ww/4{4) BOFTHARE SPECIFICATION T
-

& F  Bug Fixesn

The Pollowing iz & Ilizst af bugs in 9974 345
fived in 99744 BaADIC:

1. Line numbers listed to 3 peripheral device ar

properiy #% a2 vegord boundary
2. The PO i

L Function will now find gubstrings
n 127

E 3. 255 byte records are now propsviy blank-fille

e in LALL BOURD  da  npat

2“3

"
i
b
g
w4
b1
i
[
)

5. User-defined numevic functions with string
will raturn valuss nisar zeoo

b
i

& Progrsms with bBreabpoinis may be zafely edd

7. Editing s program ¥#olliswsd by parforming an
cammand will not destroy fthe progras

Y. Dimznsion wrap-avound at 45334 has besn Fivaed

il Garbsge collesction lockus when wgsing #Files
fixed

i1, illegal leng consian in IRPU READR, etfe
@rTerT SS9 e4ge2 vather fthan crazhing system

12 Illegal vses of UbDFz cause srror messages ra
gestroying the pragrvam
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FI-99/80a) GUFTWARE SPECIFICATION GPL INTERFRETER MODIFICATIONE

GHL INTERPRETER MODIFICATIONS

Thyee iknown bugs  in ths &F pherpretesy were Fized. The
#

-
buugs and the fives are described b

oy
fonts
o
e
o
o
ra

o
ol
o

np
i
e

sortion of the &PL 170 instrucii
tEerprater uses the informatlion provic
create the asspropriate F900 CRU ins ciiar

i then erecuted in & register. Heca

%

i

i

F 0
b B B < o S
w»
(]
[

B
wn %
H

e

L S B O
Y

fi i S S

i i3
2m e wl instrockion  was used in place 04 an incrament
ingtru gnn: the originsl code was not creating & legal CORU IN
nstruction Changing the increment-by-twe to an increment fived

Foul o T T B

e

toie 4%
it
e

7.2 CASBE

The GPL CaBE instructicn has caused prol same
applications programs. The problsm 1is ane o Tha
ariginal coce repeatedliy posrforms two surrcessiva with
o time delay between Lthem Thersfore, gsome  SEOM pass
virtually every obther fest may $fail fo srecute a pariicular DABE
statement beravse of thie timing praoblem To iy &his nroblem &
WP was atdded betwsen the EROM reads,

H odingtrycktion would nat fe data into
thisz proslem mes & register canflicth, £
in flage was i #d L ve  ancther
of the FETC fig nug was
igster to savse slug during
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TI-9F/4¢A) SOFTHARE SPECIFICATION VYIF INTERRUET HAMDLIMG

frie problem with the TI-99/74 iz the inflexibility of the VDV
intarrupt  Toubins. in an es+¥fort to make soms previausiy
impnssible applications doable, the VDP intervupt rToutine was
modifiad Thisz vautineg performs iy basic functigns:

i, Borite mobtion

2. Auto-sound

F. Bystem reset key (Zhifb-G7

4, Horveen timeaul

3. Gl Timesr ingrement
On % T % gptional
The L ™ . &lsg grecubes an
sdditional intesrrupt roubtins. The sxeculion of ssch phaszse of the
resident interrust roubtine depends upon 8 bit $Flasg in CPU Hak
PEECE. ¥ the most significant nybble of thiz buobte is 3. all
shases of the intervupt voutine will srxecute. Sai any of the
hitg in thig negbdble will diszssls soms part of Lhe interrupt
: follie
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it 4 -~ dizsble system vTeseh key
Bit 7 i3 the meost significant bit
roubine has handled sprite auvto-gsouynd. and
N thae system resed  Ley. Lhe siong  ars
rfarmed and ths YIP status is stoved i handievw
sn rhesks whether thevre iz an sxiernal routine fo be  exszouted,
g erisbtancs of an esytevnal rauting 1z debermis By the word
sas Instrumsnts -1




TI-B9/404 SUFTHARE BPECIFICATION FT HANDLING
vaiue at CPU BEaM 304 i¥ thiz lacation ig zsro., ©there 18 0o
grternal roubinsg and bhe intevrvupt %&ﬁé%;&s ig complate IF %his
iacetion contains & non-zere walue, it is assumed fe be 2 pointer
to  ancther intarrupt roubine and control iz passed to that
locatisan
&% this point puinter is
pointing o the &F ng iz to wuss
this workspace, She he preserved
zs Follows:
i, I# the voutine is spsrating  in  the GPFL snvivonmEnt
i.s contral will vefurn bo the SFL interprefer. The
wvalues in registers 13, 14, and 13 must bs preserved
2. I+ the rvoutineg is operating in %the Exfendad
BAZIC gmvivenment, i e cantrol wi f1 to wither
the BARIC interpreter or the GPL interpreter rtunning
BASIC, the wvalues of registers 9, 10, 13, 14, and i
must be presevved. Alzs, register & a8 the GPL
workspace must be cleared regardless of #r or  nob
that workspace is wussd.
an  external routine may concluds g to the console
routing with the OPL worispacs achive, time Ttegisbesr O
cleared and conkpol is  refurned to fthe point at which the
rrupt éﬁﬂg?éé, 1§ preferred, an gxternal rvogting may veturn
ckiy to  Hhe point at which the interrupt occursd by losding
inferrupi ggvkggéa% painter (PEICO and  pevisrming  an  RTWP
rucEion
Texas Instrumsnts -3 Comprehensive
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2.3 HMew Character Definitbionsg
4 has the capabilii the
fram O $to TP Ce
a1 E For the £ Brin
dged to the conssle. The srevinus Sye
set was incressesd in slze ta  5x¥ and
gare added. Dug to sofiuwars smpatibiliity
will sbill pomsr-up with e AxE Upseroase
chararter losding routines are =83 F5llows

Hidk ioads Bhe &8 charactsy 8% which

i. {onsols routing
inciudss characters 220 through 0F

>i8 locads the Sx7 upperc
haracters >20 thvough
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GOJA{AY GUFTHARE ZRPECIFICATION FILE MANAGEMENT
BECTION 10
Filie MANAGEMENT
1G4 Introducsion

section containsg 2 fﬁ&%i% descri the Fils
Systaem of ths ~F%9/4  and %é HMome . This
inoiudes infermation about Fille structurss, File 170

gral Access Black. 170 Opoodes end DBR cpsrastions

1302 170 HMandiing
The approach  wuwsed in  the TI-F9/4 Home @2%?&&@*
Management System, iz that all devices., with the sscepiion of %%?
gersen and the keyboard, losk the same fTo sn applicabtion program.
Therefore, when peripherals are added to the compuber. the Bapll
g?gﬂgta iz not affscted. Unly the peripheral drivers {Device
7 rvice Houbines or DEBs)  have to  be addesd bts the sofiwmarvse
. ssical limitstions {(like veading data from a thevmsl grvinter
ieh iz clearly imposeiblel avre determined in the DER and arg
turnad to the application program as an ervor condition.

The 974 and 44 mervsonal computer Files HMenagesment System
supports two kindg of file erganization:
i, Begusntial filgs
H., Helzitive vecovd Piles
file fypez use bhe same %u;e%vzaﬁr call mec
neurs a high degrsse of device indepsndsns
h oes 8 lins printerd ars éii%%%éﬁ e sEguend;
e File nams is appanded fn the devicse name
i0Z2.1 Fiie Uraosnization angd Use
The #olliowing pavragraphs discuss the File argaenization and
wese Ffor the btwo File ftupes
Texas Instrumsnis -1 Comprehenslive



MANAGEMENT

e

orat
1]

1002 18 Eslative Hecord Fi

@ vecurds in relative Filss can be resd fvan. or writien
tor in gither sequentizl ardar ar  in  vandom  srder Balative
reoorvd files are zlso called vandom asccesz filssg, z2inces reeards
may b2 avcsssed in a0 arbitvary order. Therefore lative regord
files can only  be suppovied on  disketites. 7 records  in
relative #files are slways Fized Ilength. This enshlss the system
to compute the actual location of anry logical record relative Eo
the beginning of a5 Ffile.

The recovds within & vrelative record file are addressed by a
unigue  recard number To sccess vecord 4. the vzlus X has to be
siasced in the zporopriste Field of the /70 Pagripheral Acceszs
Blook. Each record has & number from zero up Eo cne less than
the number of records in the fila

Records in 2 relative vecord file can
segquential  way By specifying bthe fFivsi
&ﬁiga Tha %%ﬁ%?ﬁz§§? then automatically

nymber sach time after a recovd has heen v
L0202 File Chavactkeristics
1002 2 1 Terainciony

A Ffile <zonsists of & collisction of data gro
ingical records These recovrds do noid necessari i
with ©The physicsl divisions of the data in the
sector on g disgh Thus, thers ars two types of rsrd

I Logicsl recovds ~ The dats grouping of a ¢ils as sesn

By &n spplication srugram

<. Physicsl records ~ The huffers physically
Betweaen mesory and msdium.
File I/0 is done on & logical record basis ianipuliation of
chysical records is handled by the DER.
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file '3
must &
grant.
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gsithar
5ire.
within
12
4
data i

i@ SBOFTHARE SPECIFICATION

hev & File is created, its characterisiics

£ thess charac %évzﬁ@ﬁf cannot  be changed
exigtence. The logical recovd size is an

& zpecified. For relative vecord Files thi
For sequentisl Files the specificabtion in
v  Eths rscovd size in gaze & 2gTo
filstype. the DER must gseliesct a8 dsfaull
The physicai rvecord size fFor  any @med
the DBRE znd i3 implesmentation dependsni

2 Fils Tygss Atkribul

he fi1le tyse atiribute specifies the formab

n the #ile is repressnted ?%% tuo Fils ty

i, DIGPLAY -~ Displaysble or printables charac
Eack date vscovrd gorrespongs to one print
. IWTERRAL -~ Dats in INMTERNAL machineg fo &
The Ffile tuype atbribute is internsl to the aspn:i
It is mevely stored #nd pacssd on By the DEE  as
betwesn twe data btypss, without affecting the asct
i0. 2. 2.8 MHode of Ossration

in YThe
i
=,
3.
=
&

soerat

sramel

mude

g s .

HES 4%

File is opsnsd farv 2 specific mode of opers
OFEN 170 oall The four modes of oosration
INFPUT - The contents of the file maey be rvs
not be zltersd.

OUTPUY — The £ilz i bheing orsated. its
be writdten but not read

UPDATE ~ The contents af the File maey bobh
and  raad Mate that thiz mode of o
generally only be  supporbtsd by  random
structured gevices or non-¥file structured
APFERMD - new data may be added st the snd
but The contents of the file may not be rs
Beh  DEA degides whehher or not a specific
ior can be aocepted by  the corresszpondin
= the TI  Thermal Frinser can only be
instruments 103

Mg

H @
atiri ch
s gize wmust bs
dicates an upper
iz speoifisd fFar
far  fthe reoovd
ium is sperified

ey BT
ter shrTings
ling

ication Brogran.
& distinchiaon
yal data storsd

C . s
2LiuaN: Spsiified
ars
E3: DUt may
caontents mau
ne writihen
perastion will
groess #ils
davioss,
af The $Fils,
D
Far an 170
- For
in DUTRUY




TI-99/8 (4 BOFTWARE BPECIFICATION FILE HANASEMENT
102 2. 4 Tewmporvary Files
the subsets of TI standard BAGIC uveed for the F9/4 and 44
mpuber, the File~ilife atbvibute iz not  implemanited
& the §Filg #Management Bystem éa&* we% supsaTE temporary
o &Ll Filez are persanent by cedi 31
103 Imslementation
As mentioned in ssciion 10,2, ithe DEHs E
uniform interface between the File ﬁaﬁaéamés HE
seripherals. This section will give implemant a an
this 1%%%*?&&& Bome vemarks ars  hesing 0 Ble
implementation of the #ils system for random accese devices
Howsver. no dzftails are given for such an implemsntation

T

il
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e
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e

g
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e T
ok Mom
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W @
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LG = £ O

o
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£
b
e

Ee 1

oot

sically lIsceted  in  YVDF BaF They are
exll, and arvre not fto be velssssd until
+ar that gevice or fils.

Figurs  10-1  shows the layecut of & PAER Tha PAE haz a
variabie length. depending wpon ths length of the Fiisz
descripior The meaning of the data within the PABR iz sxplained
Ealow

Bgtse Hig Mosning
o ALl P70 opcade ~ Zontaineg opcods
B B & descriptian
gptedes will be given in sg
i &1l
Terxas Instrumente FEASE iva




Ti~959/44a) SUIFTHARE ZPECIFICATION

MANAGERMENT

= Hyte Bi%
Mab
seration

i i Errorcode - Thes Ly
combination w & O
type that has gocurred g erTar i,
See section 10,3 4 for srrov codss

3 Hecordtype ~ Indicaies bype of rerord ussd

O = Figed length reoords
o= Mariabhls lengih records
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5.k of spsration ~ £
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= UPDATE

DLTRUT

= IRPUT

= AFPERTD
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7 Filatype — Indicates Ffila~-tune
O = Deguential File
i = Relative recovd #File
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PR A8 BOFTHARE BRECIFICATION FTLE MANADEMEMTY

vi
s
2
Tk
o
a3
5
i
#
o
b
frae

= 4
dae 7 ALl Rescord number ~ iniy ?éi%% sé iE khe Fiile
opgned  ig # i Lype.
Indicates i r nt
I/ woers oty
fghis limi g
ta O~ ba

] &1l Gerean offset - DifFfgaid g & Tha BLT8 BT
chsracters in vespsclt Lo @ty marvsal
ABCII valus {Wormally 260 itz & GAZIC
is vunning. >00 othevwisze } This byte is
vsed by casssties, disks and the =

Y ALY Kame length — Lengih of the #Fils descripbor
iilowing the PAH.

10+ AL File descripior -~ The device rname and, iF
reguired, the #ilename and gpiions The
lengith 8F +thisz dssovisfor 13 given in
byte 2

oo e

s ewan o

; FILE DRESCRIPTOR

Tevas Inmsirumsnis RIS Comprehengly
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3.2 170 Uprodes
This vaiid oppoodes that can be used
inn & PAR in Figure 1d-2
fpuode Meaning
G0 OFER
(531 LLO8E
Fans )

k3
RESTORE/REWIND

7 DELEYE
38 SORATCH RECORD
O STaTug

The foliowing describes the gensral actions invoked by an
17081l with sach of the [/O-spcodes, Bach I/00-r2ll returne any
grrgr-cedes in the Flag/Ztatus bute nf the PAR.
1G53 2 1 GPEM

The UPEN operation showid bBe performsd y datae
transfer cperation excent those serformed with LA £ Ths
file remaing open until 2 CLOBE opevation is perisrmed. The mode
af operation for which the #iles is to be opened must be indicated
in byte I {(Flag/Status’ of the PaL In case this mode iz UBEDATE,
APPEND or INPUT, and & record length of zevo is siven in  bBute 4
tLogical Redord Lengthld., the assigned wscovd lsngth  (which
gepends an tha peripheral) is returned in bybe 4, 19 & mnon—zsvn
racard  lsngth  ig given, it is  ussd LA B chechked For
carrecsingss wi the given pevripheral. Ehe vaoord
ienigth  can pecified, or 3 defauld car specifying
record leng .

il
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By

FE % T o B
DS e ]
B
[ 4

o
& L

gt
#i
o

7]
4

ik
5

The CLOBE spevation viogsss the £ile i LEw
that the current 170 sequence ko that D8R haz Ig
the file orv devics wes spensd in QUTEUT oy AP g L
File H{EOF) racord is writiten *o bha de evar e

LIV E
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desllocating the PA&AB. After the OCLOBE opsrabion
#llocated for the FPAR may be ussd for ather purposes,
2 PAB iz connscied to an scbive device:, the contents
must be presevvad
19,3 2.3 EREaD
sparation Teads g vecard from § selected device
the bytes inte the bubfer zpecidfied in bgtes 2 and 3
sddress? of the PAR The sizg of fthe buffer i
Byte 4 ilLogical Hezo ' £t B The
oF Hutes stoved is specid Character
FaR i# the lengith of th sroasds the
he vemeining chavacisrs a
i3 2.4 WHITE
The WHITE ocpesration rites a3 vecord from  the buffer
specified in bytes 2 and 3 ﬂ& ta Huffer Address) of the FLE &g
the specifisd devics The number of bubes to be written is
tpgcified in byte 5 {Charvacter Lounbtl of the PAE

g
£
5

The HEBTORE/REMIND aperation regesitions bthe $ile HEAL/HRITE
pointer sither fo the beginning of the $ile. or: in the czse of a
reiative revord file, to the vecovrd spescified in bytess & and 7
{Regravd fMNumber) of ths F&B. This operation can only be used 4
the file was gpansd in [NPUY or UPDATE mode. Far relative reoord
files. & REBTORE can be simulated in any 70 mods by specifying
the recovd at which The File iz to bhe g@%z»;aaﬁé in putes & andg 7
(Record Mumbsr! of the PaAR The next I/0 aperation  thewn
sutomatically vses the indicaitad record
1.3 2 & LOAD

Tha speration losds an e s¥ a file
from an el deviceg ar File the cantral
informati z applicvation praars ancatenated
Yo ths am  imsgs. Hince no F ave USEd.
Lha L0485 tion TEQUITES as muc 33 the ¥ile

upies s diskastte or  ather ITE mEmEOTY
ImEne 1% :d stariing at fthe aps

The LOAD operation iz a stand alans 5ggﬂ-t i the

LA mperatiocon is uvsed wibthout & previgus OFEN ap

#
b4
i
1
-
b1
b
4
[
=
#y
e
w
i
o
i}



TI-P9/ 804 BOFTHARE SRECIFICATION FILE MaNAGEMERT
- Foar thisg gspsration. the PA&AB nesds  Eo contalin  oniy  the
Follawing information:
HBute o I70 opoode
Bytes .3 Ztart address of bthe VIF RAM memory dump areas.
ghee &7 Maximum number of bydtes te be loadad
Bute o Mame length.
HBytes 10+ File descriptor information.
' P332 7 SAVE
BAVE i3 the complementary operation for LOAD It writes
memory images fFrom VDPF HAM to s peripheral. The SAVE aoperation
is  used withoult a previous DPEN speration. It ropiss the antive
memoTy image from the buffer in VP RAM fo the diskstte or other
device. Ali necessary f&%&rai information saguld bBe linked to
the memory imsge. so that ©h Aﬁ§ﬁrm@%z@% plus §ﬁa§?3% image use
gng  contiguous mEmory avsa, Again, onliy a small part of tThe PAR
is used The FAB contains:
Hyte i 174 spoods.
. Eytaes 0 Btart sddress of the VP HAM mamoery srss.
Butes &7 Mumber of butes to be saved.
Hyte i Mame ngan.
Bytes 10+ File descriptor informebion.
0.3 .2 8 DRELETE
The DBELEYTE cpevaticon deletes the spescifisd £ile fFro the
specified perviphaeval This pperation slso performs a LLIOBE.
10,3 2 F SURATCH HECORD
The DUR zpecified in
Bytes & &n he spEcifisd
relative T8 syyrar  for
parigherals e currently
supparts thi
Terxas Ingtruments 105 Tomprehesniive



TI-Y9 8048 QUFTHARE SPECIFICATION FILE FANAGEMENT

The BTATUS spervation is vsed #or obitaining
2 File This Eﬁ$?ﬁ%a€*$ﬁ tan be siaminsd at ang
Gits & and 7 only have meaning i4# a #ile has been

To indicate the curvrent status of the Fils, bube & (SOREE:
OFFSET)Y is wsed. Upon the DBR-call., byte § shouid contain the
yaual scrsen characters bhass address The DER 1y uvse this
oyte, and is guarantesd not %o destroy any sther eniry in  the
FaR,

The meaning of the bits wikhin bytes ¥ after return from the
DER is shown in the $Following tablse.

Tabklie 10~1 PFeaning of bByte B atisr rveturn fvom
Hit Informstisn
& i# this bit is set, the
I¥ rssst, the #ils does
2 srinbasr, thizs Bit
#yxist
i PROTELY flag i¥ osat, the Fils  is
modisrications i¥ reseit, the #ile is
i Bezerved for future use Fized Lo zero in  the currvent
pevipghnervals
3 Datz tyns if s=2bt, the Zata ftype is binary {INTERRNAL
1€ weset, the data Zype is ASBLII (DIGPLAYY or {file is
sragram Fila,
4 Fiiletups 1€ sec. the #File 13 2 gsrogram +ils i¢
reset. the File iz & data file.
i Hecord fyps. I sei, the record fType is  VaRIABLE
length. I# reset, the record tupe is FIXED length
& Fhysical znd of fils ¢ set 8 mares san be
writhern = &t By i
baan T 4
sesn e 4
£ Lagical and of $fils, i¥ sst, the #ile
ite  previgusly crsatsd contsnts. T
cese it the +File has been opsned
Depending wpon the mode o€ opesration
has been spsned, data can 22ill be wrifi

fEEER Lnst
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WARE SPECIFICATION FILE MANABEMENT

- SFFEND, SUTPUT  or  UPDATE model. lhows: . @ Vroad
: ppevatisn will cavse an ATTEMPT TO READ PafT EOF  zrrar
g wn

o e 2 perd o o ibe, ¥ = s o, B on £ k- oo % Gorr gt e
Hite O % have mesning sven 1F the File i3 noit spen Hits & and
7 ownly have smesaning For fllss that are currently ssen. otherwiszs
& zrera should be indicated in thesze btwo Bits

The GR ridge containing the DER for 2 devics  thet
zunparts Filas, ghall also contain a CATEALOSG progvam, which can
be wasd to list the curresnt cantents of Lthe medium
1. 3. 4 Erpgr Ceodes

Toe Fileg Manesgemsenit Bystem supnorte 2
: its O thrae 2 of byte 1 (1
B

¥ k3
The Following table shows the

s B oy s EA T
PEEas instruments Ti=-13
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Evror code O usuaslly indicastes thetdt ne
bas socurred Mowawver. a7 BYTOPT cod
with tThe COND bit (bilt 2! zset in the
Bykte at addrese DEIVE indicates a bad
-t

way in whi
170 mad.
the reacti

Mopmeryisting DENs i & rnon-sxisti
application BT OgTan. the File
sutomatically return with the COND Bi
kas actyally been nalled, so bhe srro

Thae DER ssarvch mechanise of fthe Fi akes
care of ssarching for ftheg requested DER. the
Fiie dg@scripior  $o ths DER enitrizg in the stehking
slgoriths ma #3 up To the snd of the descrigisr, or wp %o ths
fivet parviadg (7 73 whichever comes Firsi i 3] the
aopiication add special infoarmatbtis The
# desovi 2 Filegnane. BalD :

zober se

Pokedetactad srpaps DER-detected srror {sge sestion 4 4 showld
be indi in the #lag~bubs of the FaAH TH dis fthe aspplication
grogramn’s responeihiiity to claar  this  Flag-by Defuare SYETY
I/Akcall: ans  cheok 1% adfier the /0-eail. Th yoe of grrgres
ta MOT indiceted wilth Lthe CORD Bif
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TI-FP7E(AF BUFTHARE SPECIFISATION FILE MANAGEMENT

The DENR may provide additional information a2&aub thse arpor—
type in the IJ0 apcode byte, althowugh 1t is good sraciice not ia
desltroy the least significant 4 bits of this bute, since they
zpec ¥y the I/70 oall

At no  time ghould the DBR use hite O-4 of the #laghytse for
«%?@%wiﬁﬁiﬁ;%igﬁ; since these bits might contain vitel eystem
infermation absut the flleldevice
1 4 1.2 Bpzcial 170 modes.

To  enable the application program to uss spacial device—
depsndent funcitions, the File HMansgement Systesm DEE ssarcs
#igorithm aonly wuses & well-dedined part of ths Pils descripior
For its sesarah {see gection 104 1. 13 The ramainder of ths
destriptar may be ygsed ts indicasts speciasl device-raisted
furictions swuch as Ball-rate, grint-width, sto. it iz asdvisshle
for a DEBR  fo ig%a%m descriptor parts it doesn’® rocognire, so
that the ssme application program might be wused $for diffesrent
devices In  Ehs E%tt@? case 1t would handle specific gevics—
depandent functions only 1f fthe device wused wsz capabls of
performing  Ltham, and 1t would ignove them if the DER wouldn‘t
recognize LTham

A example of a special 170 maods descriptosr rould be:

3. BAUDRATE=1 200 DATARITE=7. CHE ARITY. PARITY =100
1.4, 1.3 Default Handlin

Bometimes, sspecially if a file is opened for UPDATE, WP
o APPEND:. 1t iz uvssful fto provide s defsult valc the raogri
lang th, I the above cases. the spplicastion or il wswally

the wvalug specified on File creation, rg: i1¥ the

ticatiaon praogrem d0s2¢ not provide a2 value he  pecord

14 b ; LR houwld praovide this value for norzse Hhe

s lica g aags provide & vecord Eéﬁg@&; JER should

-l #inst the valus §1v@ﬁ a7 Tes ation S

TTOT 8 ated in ceze of &L @a% ies Datwsen
stor e goord lesngth.

T
the rs
informse
sogd L PL
Texas Insdruments somprehansive




Ti-92/4{4) SUFTHaRE BPECIFICATION FILE MANAGEMENT
aryid
iantia
iphers
iy, 4. 2 Hesmovry Rssuyiremsnis.

Bacavsze gf the limited asmounit of register memovy. =234  buytes
of AM, the ragister usage for DEFRs has to be rastricted o the
following registers/memnory. to aveid intsrfarencs with
application grograms

Registers RO — BLIO of the calling workspaoe.
I# the DER is called in & non-inYerrupt driven aode, i,
through 2 standard DER-entry, memory locabtiong 204 Lthrough
PBF are availabls
& standard scvabeh ares of 346 bBytes. at lgcations F4EA
through 285, has been eszsigned for DER usage.
The base address  For  CPU mesory in the ¥9/4 Homs Computer is
SEEGT Te aliow Por futurs changes in this Lase pddress, 1t will
be deviwvad from the given value of ths workspsce gointer This
means  the loss  of one of The wovkspacs rveglsters For fhis
GUTBOBE.
4.3 GPL Interfare Lo DERa
to DEHs throwugh the monitor,
aroers & DBR, has to use the
CAlL i
DaTa 2

Phis will causs maniter to stard  sear i
with tThe same nsms sz The siving goinftsd to by 3 w5 D
This search routine will stop comparing naemss adt the sng  of  the
given airing. ar &% the firsi imowvdded peviod., whichever comes
first,

Tewvaz Insbtruments 10~-132 Compraehansivas
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O the DER side. OPYU location >54
£ charascter beshind the DEE name,
g, GRU jocation %4 containg the
% the astart sddress of Lhe PFAE in VD
to be computbed:

CEULRES)

resull will point at the I/70 OPCODE satry in the PAD

It 3% wp %o the DBH 5 check For anyg swiich i the  name.
this zpurpose the lengih of the FAE name siring hss been given
the FAE Comparing this length againgt the length given in
ioeatvion 234 will show if the user spscified move fhan suzt
PSR name

linkaage To HBASIC

This ssadion desoribes  the wasy the BABIC the
sesional Compubter and the Howme lomputsr ars thae
Managemesnt Systes

Thiz sgction also describes how (0 accwss FaBs Ffrom GPL
sutines that ailable from BaLID and assumse 2 FaE  link-
: rp By &

s e s -
i BAETD PAD modifications
tha FAD
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TI-99/4{ar SOFTWARE SPED

APPENDIY A
Softwsre Develapment Methods
& 01 11 HazZio
8IC., the resident languags of the TI-99/4 and 44, iz a
ng~paint, 13~digit gypeanded version of BaASIC thet is
" satible with ANEGT {Amsrican Maid i Standarvds
Minimal BARBIC Developing softuares Ti BABIC
g least invesbment, yst 2till msiss possible the uss
Toe, graphics, sound, spesch ENY file~handiing
. g2 2f the TI-9%/74 i¢ g an reguives
pubational sower an g ibity., this
a goad cholos, TI £
# Dynamic sétring variables up fto 258 charactsrs tn lenghh,
#  Thres dimensionel srraeys of both numbers and charscter
SETINGE
o #  In-lins gditing with pragrams with a rea-numbsring
zavability
#  Marisble names ug fte 123 chavacters in lengih,
# English langusge 87PPOT MESS8IES.
# A& Ffull standard &4 charactsr get iz providss gy the
defasuit chavacker sef

. . . . L o
¥ Fouwerful program  deougging  featurss insl breay
poaints and ftrace
£ P, " o i oy = - i 4 N S
Frograms wmrititen in TI BABIC can be diskette-and/ar
rxgeatia-based,
e e P,
&5 T wrdamndag HAL T
Hith T Ertended HaABI0, ail the capabilitiss of Ti FT &
avaiiablis, a3 well as fthese addifional fazturss
Teoras Instruments Hk
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%  Inpgut  and output statements will clis
scrnept only cevriain charvacisrs, Iimit
characiers snitered and formst dats on
mrosdsory devices SO0Pe 88%1lyg.

# Bybprograms may be user-written and can be storsd on &
cassette tape v & diskestte 5 L stoares o0 3
diskstie can bs added bto pragrams zs nesded

# A sroagram  casn  inclydes  aprites fgpecialiy definegd
graphics waibth &he gbility *o move semosthly on fns
soraenl.

# A praogrem can includs  statsmenis which
g2ebion faken to  haendle errvrors  that
progras s eunning {evrar handlingl.

#  Seven dimensianal SrTays ave now poessisls,

#  HiWN can be either & statemeEnt or & command snd  programs
] 0 that one program fan load and v
&

anct nng from 8 cassetis ftape ov a diskatbtis

#  Morve than one stebement can be included on & lineg  io
spged sroegram erxeculion: save memory and zlisw logiload
umits to bhe on oa singls lins

# Programs can be praotected to prevent wnauvithorized copies
ans changes

grams and to

& 03 Graphizs Programming Lansusgs

P ar Graphics Pragyr mbly=-leve
ianguage designed sspecially 2 The hez
possibis frade~ocfd  5f cods gad and pas
af  grogram davelopment. Ffevrs s
capaebility Far grashics and higher peed than T
ESEIL and TI Extended BAGBIC The languaas b tented HT1
instrections typically haeve ene or ftwo operand g sddressin
2ohame 5llaws easy sccsss bu the TI-99/74 and 48 memary (16K RBaM
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}OBORTHARE SPECT

tine ne Sssembizr included on esausesite  width the TI Mind
Mamory Ceritvridge. fthe vssr can write, iimk and run Assembly
lgnguass  pBTOGTams Uther peripherals avre supporked bui ave not
npcessary  with  the PMin: Memery Assembler Tha THE YHHE
Misroprooessar Edikov/assembly Lariridge a2 Es
program the Home Computer in TME 990 Assem it
gniables dirsct acosss  to all system Featur i,
spegch. graphics and 170, as well %8 srovid g
nossible £ ram tha computer ‘s  1é&-~bit ke
cariridgs requives the Peviphbavral Expansio !
Frpansion Lard and the Lisk Memory Bystem wi izk
drivs

Pragrams incovporakting  Asseambly  language  have fwo msjor
gdvantages owver other programs — %$the ability to gerform funchions
mot available in the hoszt language and 3 fFessher running spaed

Hoftwares aspplications writben in Assembly lsnguags oan be
diskaette-and/or cassetéte—bassd for use with UCED Pascsl o T
Evtendsd %Q%EQQ Programs written in  Assembly languags  ant
designed to run th UCED Pascal csn also he devsiopsd as Command
Modules
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APPERDIY B

in general thers wiil be no designated Lﬁﬁﬁwﬁiﬁ;féig betwsen
%hé ?Em%?ﬁ% and any ??QV}&&% compuUtErs. =k 18 e
ility with products of Texas Instruments calculator line.
I language ig very gﬁ%iﬁa@ to other alcrogampultsr BARICs.
%ﬂw@ rer: mosh programs will need some changes o v PG 4.
Any  programs  whizh wuse the graphices capabili ather
computers will neesd fto be foitally rewritten Lo run FES4
The memory format of & BASIL program is vnigus B8 avre must
persgnsl compulers. The imass which is recarded tg sass-storags
in & EaVE  vommand  1s  this mamory  imsge which  Limifts  Lhe
capability af transporting BASBIC programs to obther computers even
i# they couls read our mass storage medis
Feriphersl devices far the F9/4 ingcluding the Mini-flappy
Disk and HS-232 Interface will not werk on any other parsonal
camputsr Perisghersls from othey computers will net work on the
G978 aycept for  thoss with RE-EFIF  interfaces Lok can be
attachsd to gur RE-23Z peripherval. The medias af Ehar mass
T stavage paipherals lavdico fape ov disk) will nat be Sransporitabls
o to the $9/4

Thae TI-9
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