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Programming The TMS9902 In The T

Part 1l

1. 99/4A

rupt when TIMELP (Input bit
23) 'is set. Resetting this bit
disables the TIMELP inter-
rupts. Writing any vatue to this

bit will reset input bit 25.

Continusd on Page 115.
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Bit 19: Transmit Buffer In-

terrupt Enable. Setting this bit
causes the 8902 to generate an
interrupt when XBRE (input
bit 22) is set. Resetting this bit
disables XBRE interrupts. This
bit does not atfect the current
value of XBRE. |

Bit 18: Receiver Interrupt

Enable. Setting this bit causes
the 9902 to genersate an inter-
rupt when RBRL (input bit 21)

COMPUTER
SHOPPER
DISPLAY

ADVERTISING &
- CLASSIFIED
- DEADLINE

IS THE
| 2ND MONDAY
OF EACH MONTH

ata

Single Siceg
Dmnensiw

Solt sector 51k * flaxible diskettes

Coubke Sided
Doutre Densily

“Complete wilh hub reimorcing rings,
Tyvek slseves, color coded use
iDals, and write protect taoe.

Quality you ex

y
ont.
Prowven quskty & a Qresl prica. BECK offers
you & full satialacion money-Dack guaran-
oo - can'tioss! if you hka e quality of
M, Lﬁlm erbadien, ot al, you'll ke BECK.
= Salislaction. M%Et:ack Guarames
« 1008 Cartfadg, 1 Error-Free
* Fult 7-Yaar Warranty
+ Tosted and Rolested 21 Times ko 42 Rigid

» m or Excencis ANSI Skangiands

For 1B, Agple. TRS. and 37% of popuis
cOMputens. .
Orclac Toll Frea 1-B00-232-5634,
Avniabhe in 25-Pack only plus fresgihi.
Bl D DCHICH inGuiries wBlcIma.

Order Now Toll Free
Door to Door in 48 Ixs.

HSOOBEQEMIZT

(in Npw Harnpaihina call 024-2821)

is set. Resetting this bit disables

RBRL interrupts. Writing any Bit 16: RTS On. Setting this
value to this bit causes RBRL  bit causes the RTS handshake
1o reset, signal to be active (low.) Reset-

Bit 17: Break On. Setting  ting this bit causes RTS to go
this bit causes the XOUT line  high after XSR and SBR are

to go to logic zero whenever
the transmitter is active and
XBR and XSR {(both transmit-
ter buffer and shift registers)
are empty gnd inhibits loading
churacters into the transmit
buffer register. Resetting this
bit causes the transmitter to

ABComn

THE VALUE LEADER

return to normal operation.

empty and BRKON is reset.
(RTS will not go inactive until
a character has completed

transmission. )
Bit 15: Test Mode. Setting

Continusd On Page 118

DOUBLES DISKETTE STORAGE

' asofcsector 5 L/&™ disk $12.95.
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—

A Complets Kit for 5 1/4" Disk softaector,
such as Apple II, TI, Comnmondore, Future
Data, etc. ONLY $9.95% including punch,
tamplacte, labels and Iinstructions. Also
available a Universal Kit for othsr non-
8" 416.95,
Add 52.00 for postage and handling.

OMEGA ELECTRONICS
P.0, BOX 2454,
EDMOND, OK. 73083

I SINCE 1976 | - -

COMPUTERS

M
IBM-—Popidar IBM opticns from AB include the PC.
PC XT and our special PC + pachage:
Computer Ram [Drive Parta Price
IBM PC 256K JB0K 0 CALL

I8M PC+ 256K 13 MB 4 CALL
JBM PC XT 258K 10 MB[Hard) 1PLf2 SER  CALL

2anith—Ad Zeniths Jully sgitwara & hardware com-
patitée with tha PC and XT . . superior keybaard:
Compular Fam Drive Ports Prics
ZF151-21 128K 960 1PLI2 SER. 51648
2F-151.52  J20K 720 1PLI2 SER.. 2009
ZW.151-52 320K 106 MB + 360 1PL/2 SER.
ZF-181.52° 120K 360 1PLI2 SER.
ZF-161-52" 320K 720 1PLIZ SER.

1799
2249

‘Porlabie

Sanyo—We have Sanyp 550 & 555 PC's. Buill-in
sofware includes MOOS Version H, Wordstar,
CalcStar, Basic. morg. Graat Prices _.........CALL

DISKS AND ACCESSORIES

m—m
VERBATIM--Varbatim CATALIFE - Minithsks are
guper quakty, super durable Price per 5"
Bl minidisk {sold in boxes of 10)
. Q. 10 Ofy. 50
ﬂ.gl'; DSIN0 260 2.5 2 50
B3 « AB's OWN DISKETTES—Top disk quality al a
. | , i iow. law
S| pfice. ..
{ buy 100
(DS/DD)
RN and pay
only $1.35 per disk,
Plus, before Saptember 30, gel a 'ree Amarey
Mediamate 5 disk file nn the bargaint

AB cnrm: all maksr brands. . . 3M, Verhalim,
Maxel, Wabash, BASF. Sentinel. Dysan. . .in all
popular sizes and configurations. CALL for super
priGEes.

‘ DISK STORAGE

Qiy. 100

Miru Flip "N Fiie (50 5" disks}
Rolltop 100 (100 disks, 10 dividers)
Mini Kas-etta/10 (for 5" disks} 1/2.25 10/2.05

| « Amaray Medlamate 5 ‘til Sept. 30, only 11,99
FLUS—

(rcludes deagrdsics and haad ankiyiel|

| 89| Every product sold by AB Computers Is lac!

3375,

“HEAD" disk cleaning kit (w2 disks) 11.99
1BM drive anetyzer....... ... 2.5

Sy AR

P e i

AB SATISFACTION GUARANTE

¢y packed and

COMMUNICATIONS

Anchar Mark Xl Smart modem ... .. ...
Hayes Smartmodemn 2008 ...

iricludes Smanicam H Sotfhware)

“Crossialk’’ software ...

AB comwnunication software ... ...
torprks wth Anchae. Hayes. oihers) :

SOFTWARE

Eolus 1-2-3 .. ..

Lotus Symphony
MUI-RABIR ... ooocern e e
Muliptan {Mirosami) ...« :
WOTOSLAY oo sie e rer e SRR
ABASE N (Ashon-Tale). .. ..............CALL
dBASE Il (Ashton-Tate]............coceooovvcr. WALL
Microsolt "WOQRD" " iwith MOUSE) ... 325

Paachtree Peachiext 5000...................... 188
Imichygns word pIOCEI0n. Inesdurus. Ll
propler. ki Mandge! spraadsheal. mo |

Peachree WM5-005

Accls. Receivable 8 ...
Accls. Payablé B ...
Inveniony B........ ...,
Satas Invoicing B, ceeenns .
Payroll 8. 349.
Spinnaker Software—full line for \BM PC. CALL
UNIX (Mark Willigms) .-........... . ... GALL
COPY PC owy vou copy promoied doks bor ... .
back wo Persondl vse oy |

PLUS many other soliware specials..........

i FREE CATALOGI :

' Thﬁmmmmmuwnmﬂiml

axceptional values available from AB Qur Il'lmt
i cakalog is packed wih laniashe buys. 10p brands. 4
i (housands of damis. For & (res Capy call or wnle o

MONITORS

USI—20 MHz band width, 1000 lines resohution.
Easily capable of 80 characler display.

» 1200G {Pi-2}-12" green phosphor SPECIAL $85.
» 1200A {Pi-3)-12" amber phosphos SPECIAL 29,

il

AMDEK —

Video 310A-12* amber, 18 'meg. TTL-IBM.$155.
Color 1 +-13* RGE TTLinput ................. 435
ZENITH :

ZVM-124-12" ambar. 22 MHz. TTL % 18M 51350,

ZVM-135-High res. RGB + composile monttor.... 470,
ZVM-135-1-Capie tor RGE mondior -............... 23,

M pll
« Daia Technology ' TEAM MATE " drive—supe

OUTPUT DEVICES
gg- Printers by Star, Epson, Okidata, Brother:

o TP RIGTINOANE Y R

Star Micronics Gemini 10X

W0 carnage. BT 120 CFS
Epson LG-1500- NEW 24.pin..... ... ‘CALL

fetlar Qual 0ol mabkrie
Epson AX-80-Tiacioi lead Graliran +
Okidala 92 ... ... :
Brother HA-25 Daisywheel-23 CP5 8:Drwchonal 740,
Broiher HR-15 Daisywheel-13 CPS B Dvecionsl 448

PLOTTERS BY AMOEK, SWEET-P:
Amdak Amplot I-Six Pen ...
* SWEET-# 100--5ingle Pen (wn 4 toer pan)
SPECIAL 539.

+SWEET-P §00—-Six Pan . ... SPECIAL 939.
Microtazer Printer Buflers (Guadvam):

MP Parailel BK-$145. 16K-$155. J2K-$175, 64K-$205
IBM Parallel Prindar Cable.........................

INPUT DEVICES

W
» DBERON Oplical Scanning Wand—Now. scan

typed lines for lastest input. Handées 13 pilch
characters. most common fonts. Greal lor mail
sl updates. mych more. RS5-232. ... $395.

Zenith Keyboard........... e 159,
Keytronics 5150 keyboard .............c. ... 179,

{ETC.

naw System using Kodak disk lechnology break-
through, Puts 3.3 MgB on 5" floppy . . lormals
ta 2.8. For PC XT owners, an alternative 10 hard

disk. 4 disks back-up 10 megabyles....... CALL
Panasonic. Amdek. Hitachi & Others—1a heighl,
double side drives ... from $189.
« Great Lakes Winchester (10 MB. Tandem)999,
Quadtronics Cuadboard—Parallel pont, serii por.

clock/calendar. .
No RAM-$229, wib4K-5279. meK-sdEﬂ

Hercubes graphics board................. .. 358,

Volrax speech synthesizers—Personal Speach
System .. ... e, 248,

AST—Iull e of IBM cards & boards........CALL

POWER DEVICES

Datashisld back-up power Source
WO KT-300 Wall .ot SB0

“BITS" Powed back-up-25(W, frue unievupabwb®3,
Brooks powsr strip BN66............coeverre 94,

"

Ordering indormeiion: Frioes shown ip-
cigde canh dincouni. Add A% tor credit
card purchases (Mastercard or VISA).
- Parsoral chacke [aka Y8 days 10 clear;

cormes with the manufaciuresrs waman i9e.

:'. tor repiir, Mijustmaent oF replacamant 81 or nﬁ: H“Ti;:

mus! be accompaniad with copy ol your Involce

delwc, blank watranthe caed snd all originel tactoly paocking. To
sxpediie handling, piass call 1or returm SulhoriZENN NUMDET.
(Sorry, no relurns oh computer Bollwars, ondr openad.}

. iFan dhom U5
deleclive whan recalved, you may 1#lurn if 1o us within 15 days 13

Air nay raquire additionsl

1 io qualitied educational instiiutions,

no waling on cariled checks of

ovders. Add 51.50 whpping and
handling on il orders. Mall, APO/FPO,
chargen. PA
residania add 8% salea [ax. All items
aubject to svailability. Prices subject 1o
ohange. Addilonsl discounts avelisble

THE VALUE LEADER l SINCE 1976
253 BETHLEHEM PIKE

COLMAR, PA 18915

OR USE QUHA ORDER LINE. MONDAY-FREMAY

g AM. — 8 P.M, EST

215-829-7727
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Proud of your
- Users Group
Club? Have it

listed in the
CS Directory

of User Group §
Clubs. |

AEG

TMS8902 Continued From
Page 115

this bit causes RTS to be nter-
nally connected to CTS,
XOUT to RIN, DSR heid inter-
nally low, and the interval
timer to operate.at 32 times its
normal rate. This is useful for
debugging programs that are
transmitting and receiving
data and for testing to insure
that the internal 8902 functions
are working properly. Reset-
ting this bit causes the 9902 to
return to normal operating
mode,

RECHARGEABLE
SCREWDRIVER

NEW CORDLESS POWER.

DRIVE SCREWS IN QR

OUT.

FOR AlL TRADES, AIRCRAFT,

ELECTRONIC ASSEMB
FASTENING FIXTURES

OF ALL KINDS.

» Total Portabllity

+ Adjustable Hingad-Handhe
» Four-Stage Torque Conirol
o Forwerd/Revarsse Oparation
« Compacy, Lightweight

# Ingustrinl Grade

s Chna-Houwr Charging

(918} 4B5-5928

MAC AV SUPPLY

LY,

38750

Shipping Included
VISA/MasterCard
UPS COD

ND LOAD OFERATING. MFEED
CLUTCH OFERATING TORBIE 432 IL LI
MAMUAL CHERATING TOROLE
CRLA MGG THE

LENGTH L.

~ Bits 14-11: Register Load  causes the control register
Control Flags. These bits .are  inhibited from loading.
described below: Bit 13: Load Interval
Bit 14: Load Control Register, Setting this bit causes
Register. This bit when set  the next 8 bits (bits 0-7) to be
(elther explicitly or after the  loaded into the 9902's interval
RESET bit is set) causes the  register. The Bit is reset when
control register in bits -7tobe  the last data bit is loaded or a
loaded into the 9902, Rﬁﬂlﬂn% logic zero is written to LDIR.
this bit (or upon reception of  Tg ]oad this register, LDCTRL
the last control register bit}  must be reset (See Table 3.)
LOCTARL ~ LDIN LADR ___ LXOR Regletar Ensbled
1 o » x Cantral Aepistar
Q 1 L : Intyrvai Ragister .
0 & L x Receiva Omts Ratw Ragister:
x] o xC 1 Trarnsmit Dmtw reate Asgistcerd
|0 o 0 o Transmit BGuffer register

Tabim '3 = T 9902 ACC Register Losg Salewctlon

SPECIFICATIONS
190 APM

110 1IN Ll!
ONE HOUR

DLAMETEN 14

3881 Jpancer Way
Sacremento, CA 93521

WEIOHT
DMWE AYRTEM

1B GUNCES
AN % X

ATTENTION TI OWNERS

We are pleased to announce the releass of “PAR-FORE." quite possibly |

; IL'_-:_'I. i

Dl

x
S g <> Nt I Ry

Ti-99/4a Peripherals (NO

PERCOM Disk Drive {Controller included)
RS232 w/Serial & Parallal Ports

32K Memory

AXIOM 100 TI-50cps Printer complete w#intarfl:a {or Direct G«nnnact tu computer , .,
AXIOM 846 Ti- Paralle! Printer Interface with cable

TI-99/4a Peripherals {FITS INSIDE P-BOX)
CORCOMP CC232 card {same as PHP 1220) -
CORCOMP CC32K card (same as PHP 1260)

the bast game available anywhare 1Gr the T1-89/4a computer.

Even if you

don't like goH at ail you will love to play this Incredible and challenging

sports game.

(18 on disk}, choice of clubs, hook and sl

Phenomenal 3-0D shadow g‘:phiﬂ g different holes

options, water and sand

traps, as well 83 apeech are just some of the great features of this fabu-
fous program. I you are sick and tired of shoot'em up gamas that can
turn you into & vegetable, then “PAR-FORE" is what you have been

*EXTENDED BASIC REQUIRED"
‘JOYSTICKS OPTIONAL"
"SPEECH OPTIONAL®
"1 OR 2 PLAYERS"

waiting forll)

SHOLES...........

...... verr... $719.95 cass

18 HOLES (ext. mem. req.) ....... $24.95 piax
(DEALER INQUIRIES INVITED)

P-BOX REQUIRED)

-------------

llllllllllllllllllllllll

-----------------------

iiiiiiiiii

Plus s Large Sefection of Third Party Sofiware and Much Mors —

Bit 12: Load Receive Data
Rate Register. Settirig this bit
causes the next 11 bits (0-10) to
be loaded into the 89002's
Receive data rate register. The
bit is reset when the last data
bit is loaded or a logic zero is
written to LRDR. To load this

register LDCTRL and LDIR

must be zero.
Bit 11: Load Transmit Dltl
Rate . Setting this bit

causes the next 11 bits.{0-10) to.

be loaded ‘into the 9902's
Transmit data rate register,

load this regist

tobe  The bit is reset when the last

data bit is loaded or a logic
zero is written to LXDR. To
er LDCTRL
and LDIR must be zero.
Note: If both the transmit

. and receive data rates are the

same both registers can be
loaded simultaneously by set-
ting both LRDR and LXDR.

Bits 10 thru 0: Data.De-
pending on the control bits set
data rate registers, the interval
register, the control register or
data to be transmitted are
written to these bits

The Control . The
mntmlregisterisusﬂdtudﬂna

the character size, the parity of
the werd, the number of stop
bits and the operating frequen-
cy of the 9902. Table 4 outlines
the bit positions and their set-
tings. Of importance is bit 3:
for the /4A environment this
bit should always be zero. The
PENB bit determinﬁ if parity
eheckin is done, if set parity

is dnne if reset no
parity :ﬁwchng is done. The
PODD bit determines if the

Continued On Page 118

COMPUTER
DISKETTES

UALITY YOU EXPECT
AT A PRICE YOU DON'T
WITH FREE LIBRARY CASE

SSIDD WHI'LE
SSIDD
DSIDD . .

min order 30 disks)
SUPPLY LASTS
- _..........31790110.

$10.5010
18230010

IN BULI( WISLEEVE (min 100)

SSIDD. ... vereenenn
DSIDD ... Ll

$155/100
coe.. . 92151100

ALL DISKETTES COME WITH

® 20 Yr. Warranty
~ @ Non - Metalic-

rite Protect Tab
® Reinforced Hub Ring

® Tyvel Sleeves
® (ertified 100% Error Free

4164K RAM CHIPS
Min Order 500

CALL OR WRITE FOR OUR FREE 20-PAGE CATALOG.

SANYO PERSONAL COMPUTERS "JUST ARAIVED*
MBC5560 — High Parformance 128K 18-8it computer (expandable 1o 256K), MS-DOS, ane 5%”

— Singled-sided, Double-density, 160K Disk Drive and detachable keyboard . ..., CALL $4 55 e3
MBC555 — Same as MBC550, but with two Disk Drives .........covevrieverrriroeaieraans CALL S !
PDD1855 — Sacond Disk Drive for MBCSS0 .......evuereiineninnsiannennennnn, e 329.50 34.50 ea.
| ﬂggﬁzc it 172 1< S D faan 1::.:: -
- — Additional G4 Ram, Up tC 2 pOr COMPULAP. .. ... icnmnrnrarinnsrs hm ey e e L
- ORTA8 — 12" Green MONOT .. .. ies st s s taartaasrnssnssnnsananss e arar e E 176850 CALI. TOLL FREE
o] - L I el = T = QY T T (T L. 8 59950

mrﬂnﬂmnﬂunpndmulmmﬂd with the MBC550. 1US Emml,mowacm
The MBCS55 comes with the aborve package plua: intostar, Mallmerge, and
ALL OTHER SANYO MODELS AVAILABLE — CALL FOR PRICE QUC’»{TES

unnen ONLY — CALL TOLL FREE — 1 aou-zaa-azsu |
VISA, MASTER CARD, or COD :

. For infnrmatinn tat:h nical service, catalog requeats and In PA call Mon. -Eat 1-T17-838-4522
: or writa. .

M.W.S. COMPUTERS

22 EAST TIOGA ST., TUNKHANNOCK, PA 18857 !

1-800-621-8385, EXT. 148

S & P INTERNATIONAL BUSINESS

6000 E. EVANS AVE. 2-315
"DENVER, CO 80222

. CORPORATE ACCOUNTS WELCOME

T e ]
L -




ULTRA-HIGH-RES CRY
DISPLAY MONITORS

~ Mads by VMI for Calma,

rate, 1OOMHz dot rote.

Laxidata, Ganisco,
Panta Systems, sic.

1280 dots x 1024 lines x 6Q0Hz, BOKHz scan

Besutiful anclosury.

1000 doty par inch

HIGH:PERFORMANCE 4MHz Z-80 with CP/M 2.2

900K 547 D5/ DD FLOPPY desi
3 MBY 5T-506 WINCH

Comparatly equipped
IDMA PC costs 54000+

satremety MMgh A profesnonol.

nged marinll and posy repoy
STANODARD PERIPHERALS:
-M‘nchesm oy hugnt-

-Wuad density Hoppy
system by Tandon

=Xeber Winchester controller el .
=Detach. Microswiteh Koo, ‘F M*

=CPJ) by Ziog
=Power by P.G &L

Your Winchesier comes fllled with PUBLE COMAIN solware. 114
o programa such o wweep ond D7 CRM includes source
Yysipmn fenrures prncer ot O wenal

coue for Dos O bool

ER DAIVE

CHIR,
PRICE

Mot Sy 1 Chl pricE onDaatoMe, DUt the quaality of O syalemas
high-spewd mothe n o
bty ﬁr'-iht-d enclawie  Deugned 1o (900w uke (Nol

by Micropolis

$1485

* Hor. scon rate

port ond spore 5-100 slod for aoding grapfcs. Brg mermay
8084 board et Addtonod rwonk — ik Below

"$298

8086 HARDWAR EAJ.TEL

LOVERS' D

MAIN BOARD: 30488, 04K x 9, 8253,

gl 82894, modem port & nrlnﬂr port,

R il !
) ar ¥ -~ R
. . T Cwey
= _%:\-#‘I'ﬁ? ,:-' i
E.m . ay o AT
I\'\'-,|,i,..-.-.:----""".-r----j"""‘'h

1nd

810. Multibus sxpansion board far
addiGrne] mermory, proceiyars,

aphics, 1/0 wstc.
LAY ‘BOARD: 98ichar. x 40 tine

duii Intensity txe. D62 =511 graphice

Great CP/M bios wvail. Gnmplltl unit wqu:inn, lnhlfnltitl inch,
compgrents. avill, 198 -t

— PANASONIC H-15504NA —
* 3" green onti-glare’
. SCredn
4 0 1200 iines resolution -
. 8 22 MHx bondwidth -

| § © Intemal Power 5
¥ o 400-264VAC, 50/60Hz

s 48 TKHZ/40.2KH2
{by changing one cap., tis Monitor
functions gt 18.2 KHL, which Is required by IBM PC)

* Sync signois Pos. going TTL
. Only for the slectronically adept
holdlng, pleass!

ONICS 1000 SYSTEM

DISPLAY; 15
DISX CONT

3200 Park Bivd. Palo Alto, CA 93506 415-493-53930
TALOE DHGITIZERS 60 x 44°,

Now anly $1500

Princaton Electronie Products
PEP-5001MAGE SCAN

CONVERTOR SYSTEM

'Writing speed«d50uBec/scan ling
Storapga hait |He: 'Power on'

= N ™ 2hrw; ‘Power oft’ = approx,

2 months

MNew in xortons. Manual Included 3095 Video rasolution = 84 Gray levals; Spatial resciytion
ADOE x 4086; Full acreen erass = 86mSec $406
Bers frame CRT: . Full schematics and doc's avail - Calt
Same ai above, except
1024 dots x 800 lines | SySTEM DBOARDS asum:ng IG6D SYSTEM
- % B0Hz, BOKHz scan &) p/n Coima /i Thaie ice  TASS
- ;::" WTHI ot rate. 02 95404 Mnrﬂtm mntr-l 2978 1y
W In _I':tﬂf'r CArtons. A0A1 95403 Yideo contd, Lr i8] "eB
Msruel incl.  $498 3026 95607 Memory "n&sd
, AT 954602 Prugt graphics proc. *1060 3:
o~ 10-siot cond cage plus power supply
SPECIAL! WINCHESTER SYSTEM | (21 you need tu?:nm.pm- system with boards) Al for *1800

LEXIDATA / CALMA,
"aIMAYT 92380HI- res.

bit mem. plane TOO0 195

- Ao hand-

P9 w. sutrwvmiy
‘high-contrast filver.
OLLER: Multibus
dusl deneity {BLCR2/IZT or

pleasin

ulvslent.
I:II.qKE Dusnl 8" in saparate mncl,
KEYBOARD: 24 key with 186

funcrion kays.
$1250

O IMPOUHLE, B FRETLE,. 30 TONBER .
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TMS9602 Continued From  1023. The uutput from this where D8-D0jsfrom 0to 1023  have the additional RS232 card
Page 118 counter is actually twice the and D10 is the divide by eight  its CRU offset is >1500 and the
0902 will chock for! data rate (1nterva.l for half the  counter.) 09025 are also: +>40 and
2w ﬂ' eck Ior gﬂﬂfi‘!.l‘ﬂtle hit period.} So this ouiout is The Interval Register. The >+ 80, Its suggested that when
odd parity; if set odd parity is 3.0 by 2 to get the actual Interval register is a 8-bit you code your routines you
processed; if reset even parity  guiq rate Since thisformulais  counter which is decremented  have a subroutine which sets
is processed. not exactly the easiest way to  every 64 clock cycles. When  yp the base address to turn the
The Data Rate Registers. get the baud rate, here’s a list  the interval counter reaches  DSR on and then adjusts R12
Both receive and tramsmit _c, 0 more popular and  zero, the appropriate interval  to access the 9902,
registers share the same for- ., register values for your  register flags areset and if in- - Interrupts in the RS232
?“.‘-THE‘ d‘;’ Et:g::f;;mﬂs ;I: use: | terval i:!l:::ﬂuptl ﬂlﬂ‘e been DSR. Tracing thru the
asically - enabies the 8802 will generate  disamembly listing reveals that
counters that divide the system  Speed Hex Value o, interrupt. Taking into ac- during mmIF intsrrupt request
clock depending on the bitset- 110 b >400 + 2238 ount the register size the inter-  from the RS232 DSR it deter-
tings in the counters to derive 300 bps >400 + >0DO 4 counter has resolution from  mines the device which fired
the data rate. The first counter ﬁwbpﬂ >341 g4 10 16,320 microseconds in  the interrupt and determines if
is & divide by eight counter that 1200 bps>>1Al g4 microsscond increments. a character was received. If a
is active if bit 10 of the data 2400 bps>0D0 Programming The character was not received it
rate register is loaded. Since 4800 bps>068  TM\GPPO2. This seems like an  RESETS the 9802 - so be
the internal 9902 clock fre- 9600 - bps>034  gyful lot of stutf toswatlow in  careful how you program the
quency is 1 MHz, setting this - " order to program the 9902 but 9902 in the /4A environment.
bit causes its output to be (Notethe>400isthedivideby , reqlity g lot of the nasty  Asa side benefit tho, if yon use
135KHz, while resstting this 8 counter enable, 1f you need 44504 gr¢ done for you by the  interrupts the DSR provides
bit mthﬂ clockright  an oddball baud rate, ﬂ“fm" chip, 50 now lets look at some  you with & mechanism of get-
ﬂuu The output of this first mula is below: mmp]ﬁ but first we - ting characters and
counter is fed into a 10-bit need to know about  buffering them. Carefully
counter and is further divided F = Eint (1 MHzx)  the way the 9902 is addressed  trace the interrupt code and
down by a value from 0 to  bps 2 * (D8-D0) * (8 D10)  yp, ¢}p /4A environment. Most  you'll find that contains
Aadrees  Hame Gascription ' of you who have gotten the nVDPlddrusand}BMaud
7 BOY 1 Stop Bit Selsction. [Sedi=0,#a82=0r | 1/2 hits; dinmmbl}' listing of the . >8304 are. pointers that are
| : :::: ::::::,::::Il: % bitw) SAS18¢,S03Iwxs1 bit) Rsmmmﬂ:.tthm mlnlplllltﬁd to place’
) i PODD Do *a~lty felsot ) MthiiltCHUlddrﬂ}lm. chﬂm i.nto | quuuﬂ in
1 : I‘.:I..l-t-lll : :ﬂim“:uniuu- salect " The ggzﬁ:lﬂmﬂmnl& 3 tl:: VDR RAM:
\ AL 1 Character Lamgth Select |ACLIwD,RCLOwOtS nu-.-; + >4 _ Examole. To give An
MR RLueamanE ML b soond Is at 180, 30 the  ides ofhat goeon with the
values used for 9902 accesses 9902, Assembly source code is
Table 4 = TMS 9302 ALC Control Aewgwter Farmat m}lm and >1380. If yo helng ] that shows how
I _ I the 9902 is initialized and how
S ' Al . "y A F A '- “ 1 chmchuumtrmnittadand
OPPORTUNITY ©* I 1
A MART

Thepmgnmuthelnfamom

T99 dumb terminal vmulator
[ wrote over a year ago that
uses first RS232 port for a
modem running at 300 baud,
1 stop bit and even parity with
a printer attached off of port 2
running at 9600 bps at odd
parity and ] stop bit. The
printer is turned on by receipt
of a control R and is shut off by
receipt of a control T. This
code also shows you some of
the things that are involved in
writing a terminal emulator
and can serve as a basis for -
writing more powerful
emulators.

. There is still a lot
of things that we didn’t cover
in regards to the 9902 but with
the information we have pro-
vided here you should be in &

guodpadtiontodomauﬁ
your own; such as

ploring on
using one or two of the control
lines to hook up with modems
th.ltpwwldemto-mufm
dial bilities and write an
assernbly program to get you
those features. The rest is up to
you and your imagination!
It you would like the T99
dumb terminal emulator that
goes along with this article, -

please send a self addressed
envelope with two twenty cent
stamps to;

COMPUTER SHOPPER
c/o Theda Brinckerhoff
P.O.Box F

Titusville, FL 32781 @

27256 EPROM @ $49.97

Prime Ports and Guaranteed (300 ns)

MICROPROCESSORS UNLIMITED
(918) 267-4964 |

' Seepag-a 75 for detailed ad

GAMES SIMULATIONS » APPLICATIONS

- PROGRAMMED EXCLUSIVELY FOR

STEXAS INSTRUMENTS |

- [[introductory Offeri )

| COLDWAR I

1495 .
Plus $2.00 Postage & Handling I

*Requires 16K and Ext. Basic Disk Version $19.95
GCOLDWAR |

Excmng Simuiation of Cold War Confrontation.
Who Will Trigger Armageddors? Graphics, Sound,

Rofe Playing

GHARGEN

Character Generalion lor Adveniure and
Games. Create Custornized
Characlers for your D&D Campaigns.

Disk Only $24.95 (Plus Postage & Handiing)

H& H ASSOCIATES
Post Office Box 4912, Richmond, Virginia 23220

pm&[—[,andﬁm szmpamemfﬂﬂﬂpafﬁurrmm
~ Frog Catalog with oroer B
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by Michael A, Covington

This article tells how to store
. TI-99 programs on an IBM

PC’s disk drives by linking the

computers through their
RS-232 ports. The program
given here should run with lit-
tle or no modification on other
MS.DOS systems (such as the
17 Professional Computer) and
is easily adapted to other kinds
of computers.
If you have both a T1-99 and
a more elaborate, expensive
eomputer such as an IBM PC
or TI PC, you may have
wondered whether there was
any way for the TI-89 to use
the larger machine’s disk drives
to store and retrieve its pro-
grams instantly rather than
grinding them out slowly onto
cassettes. That way, you would
get the benefits of disk storage
without having to pay hun-
dreds of dollars to add a disk
drive to the T1-99 itself.

It turns out that such a
linkup is perfectly possible, All
“you have to do is connect the
two machines through RS-232

serial ports and program the .

larger machine so that it can

record data received from the - -

TI1-99-and then, later.on, feed
the recorded data back to the

PRINTER PAPER HALF -

914 x 323 204 BLANK WHITE ONE THIRD SHEETS 4,500—22.00
Gl x 5% 208 BLANK WHITE HALF-SHEETS
9% x 11 208 's" BLUE BAR E-Z READ

9L, x 11 -20% BLANK WHITE®
91 x 11 20# BLANK WHITE*

TI-99 in the proper format.
What follows is an account of

how 1 did this with an IBM

Personal Computer. The infor-
mation given here should

enable you to link the TI-98 to

other kinds of computers in a
similar way.

Making The Connection

The name RS-232 designates
the standard format for serial
data transmission between one
computer and another, RS-232
ports have distinctive 25-pin
connectors, and the function of
each of the 25 conductors is
r1g1dly specified.

Naturally, if two pieces of
equipment are to be connected

together, one unit’s. input line

must be the other unit’s output,
and vice versa. For this reason,
the RS-232 standard ailows for
two types of equipment: data
communication equipment

When it
Breaks look to
the CS Service
Dlrectory

- 3,000—22.00
1,500—22.00
1,500—22.00
1,250—21.95

el —r

{DCE}, which uses pin £ for in-
put and pin 3 for output, and

data terminal equipment
(DTE), in which the roles of
pins 2 and 3 {and also of pins

6 and 20, the equipment-ready
signals) are reversed. Ordinary

- RS-232 cables are designed to

connect DTE to DCE. (Most
computer terminals are wired
as DTE; most modems, as
DCE.)

" The RS-232 port on the IBM
PC is wired as DTE, and the
RS-232 card for the TI1-99

Peripheral Expansion System is
DCE. They can be connected

" with an ordinary cable, one

that connects each pin on one
end to the pin with the same
number on the other end. If

2764 EPROM' @ $7.97
Prime Parts and Guaranteed, (250 ns)
MICROPROCESSORS UNLIMITED

(M8) 267-4961 ,
See paga 75 for detalled ad

you're using some other type of
RS-232 port with the TI-B8,
check its specifications; if it’s
DTE, -use & ‘“modem
eliminator” cable--one that
swaps the appropriate
conductors--rather than a

straight KS-232 cable.
" Data transmission

Before dealing - with disk
storage of programs, 1 decided

‘to implement a considerably

s:mpler function, that of link-
ing the T1-99 to the IBM's
printer. This is dealt with in

lines 320-530 of the program.

All that the IBM has to do is
listen for characters coming in

through the communications
port and transmit them to the

APPLE 11,1[%1le OWNERS

Tos neisy? Den

Dwn't disconnact Hlllp-lnrl

Versatiie YOLUME CONTROL instells In just ane minute.
NO TOOLS REGLNRED, Srowt for home or busingss.

. Oniy S7.95 + 51 tor postoge & hundiing. Chic/ mmy erée Ok.
mwd'lm l'“-'ﬂ“ﬁ mm- CA 91344

- ———

mhifvuL(AHTDw

9,000—38.00
6,000—38.00
3,000—36.00.
3,000—35.00
2,500—29.95

CONITINUOUS STATTIONERY WALTERMARKED BON{)

915 x 11 20# WHITE 25% RAG™

915 x 11 20# CLASSIC LAID*

6 x 3 INDEX CARDS

5 x 3 NET SIZE AVAILABLE GOLD OR WHITE

7 x 4 INDEX/POST CARDS

6 x 4 NET SIZE AVAILABLE GOLD OR WHITE

5 x 2¥s ROLODEX CARDS

4 x 2¥« NET CARD SIZE WHITE ONLY

6 x 3 ROLODEX CARDS

5% 3 NET CARD SIZE WHITE ONLY
PRESSURE SENSITIVE LABELS HALF-PAK | FULL CARTON

3% x e 1 ACROSS - 2,500 6.50

2 ACROSS 5,000—13.00

3 ACROSS 7,500—19.00

‘ /:n: 1T 1 ACROSS 2,500—13.00

/ 2 ACROSS 5,000—26:00

NETEY 1 ACROSS 2,500—11.00
FILE FOLDER

AVAILABLE IN WHITE ~IVORY —TAN—GREY—BLUE (SPECIF Y COLOR)
‘wernN EDGE PERFORATIONS ALL AROUND—FOR CUT SHEET APPEARANCE

INDEX AND ROILODEX CARDS HALF-PAK

1,000—36.00
1,000—35.00

2,000-—-16.00
2,000--20.00
1,000—17.00

1,000—18.00

rULL CARTON
- 4,000—28.00

2,000—69.95
2,000—65.00
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Llnklng TI99/4A To IBM PC

COLOR—PUTTY

Page 119

*

printer as they come in,
When no special options are
given, the TI-99 transmits in
7-bit format, with odd parity,
at 300 baud. Line 340 of the
program opens the IBM's com-
munications port to match it.
1 decided to leave the transmis-
sion at 300 baud in order
to keep the commands on the
TI-99 as simple as possible,
although my printer {an Epson
MX-80) will print somewhat
faster. If the full graphics
capabilities of the printer were

‘Continued On Page 120

DEALERS
WANTED

Wiala Salt Tawan Riemarn
Flop e Fale Trosheby Quagram

Ppachires Surge Protectnrs

Computer Besks Hibhons,
Cates Paper swlch Boaes
Much hare

SMART DATA PHUDUCTS

WRLR O CEATRTY I‘f COARESY s 5T
FellH Ko S IRIA ‘f-’fli!'”-
Ry -1 1 I
S48 WAT g 231 Jand
Hﬁnh s HOG 2471 w340

P.O. BOX 3360
POUGHKEEPSIE, N.Y. 12603
(914) 471-8399

COPY-HOLDER

ADJUSTABLE TO ANY POSITION TO KEEP
YOUR COPY AT EYE LEVEL, ELIMINATES
EYE STRAIN. WHEN NOT IN USE, SWINGS
OUT OF YOUR WAY. HEAVY DUTY STEEL
CONSTRUCTION. 30" REACH |

20.00

4}n{}u-_33_m DISKS.
2,000—29.00:

2,000—31.00

DISK-BANK
AN INTERLOCKING-STACKABLE
DISK STORAGE FOR 5.25" OR 8"

COLOR—SMOKE OR PUTTY

.

DISKETTE 70-STORAGE
DUST FREE STORAGE FOR 70 5.25°
DISKS WITH 6 DIVIDERS. HINGED LiD
CLOSES TIGHTLY AND THE BACK OF
CASE DOUBLES AS A CARRYING
HANDLE.

(SPECIFY COLORY}

5,000—12.50 DB5—5.25" DISKS — 5.00 EA,
10,000—2500 |  DBE—8"DISKS - 6,00 EA. COLOR-SMOKE
15,000—37.50 ‘ (PUTTY ONLY) 17.50 EA,
. 2409 | FREE SHIPPING CON TINF'\IIAL LISA
i u'mﬁ:%'m ALL FTEMS STOCKED FOR IMMEDIATE SHIPMENT. WE ACCEPT MONEY ORDERS,

' ' VISA AND MASTER CARD, COMPANY OR PERSONAL CHECKS. (ALLOW 2 WEEKS FOR
- PERSONAL CHECKS TO CLEAR.) CALL OR WRITE FOR COMPLETE CATALOG. N.Y.

5 000—15.00 RESIDENTS ADD APPROPRIATE sm.gs TAX. -

CALL TOLL FREE—1-500-431-4665 (OUI'SIDE N Y S. )
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Linking 7199 From
Page 119

to be used, it would he
necessary to use 8-bit transmis-
sion on both ends. ‘

- Since the TI-99 thinks it is
connected directly to a printer,
it transmits a carriage return
and a line feed at the end of
each line. The IBM would or-
dinarily add a line feed of its
own after every carriage
return; to suppress this, specify
a line length of 255 characters
{line 330).

The main loop for this part
of theprogram corisists uflp
480 to 530. On each cycle, the
iBM first looks to see if the

‘pperator has pressed a key,

which would be the signal to
end this routine. If not, it tests
whether there is anythmg in
the communications huffer
and, if so, sends it to the
printer. While this {s going on,
the user of the TI can treat

device name “RS232" as if it
did in fact. refer to a real

printer; & program can be
listed with the TI1-39 command

LIST “RS232"
and a statement such as
OPEN #1:“R8232"

enahles. a TI-88 program to
write on the IBM printer.

Transferring programs

~ Transferring a TI-89 pro-
gram to the IBM in such a way
that it can be transmitted back
and reloaded into the memory
of the T1-99 is more complex.
The problem is that TI-99 pro-
grams are always stored in
tokenized form--that is, each
BASIC reserved word is replac-
ed by a one-byte code, thus
saving a considerable amount
of space. The LIST “RS5232"
command transmits a program

“to the IBM in de-tokenized

form, with reserved words

- spelled out in the usual way,

suitable for printing. But there
i no way to transmit a de-
tokenized program back to the
TI: the TI accepts un-
tokenized input only from its

keyboard, and keyboard func-
tions cannot be reassigned to

~ any other device.

'Fortunately, there is another
way. The engineers at T1 pro-
vided a way to transmit pro-

grams from one TI-B89 to
another in tokenized form by
connecting the machines’

RS-232 ports together (swapp-

ing input and output wires, of
course} and typing

'SAVE RS232

on one TI-99 and
QLD RS232

on the other. {Unlike LIST,
SAVE and OLD do not require

quotation marks around the BM simulate the T1-99 that is

device name;) -

What is needed, then, is &
vy to make the IBM simulate
one ot the TI-99% in such an
exchange. Unfortunately, the
documentation for the TI-BB
nowhere states exactly how this
type of program transfer is car-
ried out. However, after con-
siderable experimentation I've
been able to put together the
following rough picture:

(1} SAVE RS232 is typed on
the machine that is to transmit,

(2) OLD RS232 is typed on
the machine that is to recejve,
This causes it to transrmt a
CHR$(22) t0 the sender.

(3) The sender transmits 4
bytes (probably a checlsum).

(4) The receiver transmits-

CHR$(6). -
{5) The sender transmits 258.
bytes (presumnably a

256-character block plus a
checksum).
(6) Steps 4 and 5 are
repeated until no more data is
received. (There is surely an
end-of-file code, but I have not

rﬂeeiving the incoming pro-

gram on disk. Unlike most
files, a tokenized TI-99 pro-
gram is not organized into lines
that end with carriage return
and line feed; hence, the in-
coming data cannot be stored
in an ordinary ASCII sequen-
tial file. Instead, I chose to use
a file of fixed-length 45-byte
records, each consisting of a
43-byte data field {one sixth of
a 258-byte block) and a 2-byte
length fieid, indicating how
many of the 43 bytes are used
and thus making it possible to
accommodate the 4-byte
checksum at the beginning of
the file and the incomplete
block ‘at the end. Reception
continues until the com-
munijcation buffer becomes
empty and remains so on 150
successive examinations (line
890). Then a record with a
z.ern length field is written to
gnal the end of the file.
In lines 1180-1560, the IBM

simulates a transmitting T1-99..

It reads a file in the format just

- “RS232.BA = 9600"

transmitting each block.
~ Since hi
here, and the ence on
go-ahead characters ensures
that neither machine will
overload the other by transmit-
ting data toc fast, I chose to do
all the program transmissinn at
9600 baud This means that
the T1-99 uperator must refer
to the RS-232 port as
rather
than just “R§232”.

Performance |

TI-LINK is much more con-
venient to use than the cassette
recorder that it replaces, if for
no other reason than that man

 files are stored on a single disk

and there is no need to shuffle
through a box of tapes or fum-
ble with the rewind button and
tape counter. Since TI-99 pro-
grams tend to be small, a 320K
'IBM diskette will hold dozens
of them:

Storing a. T program on the
IBM disk takes about the same
amount of time as recording it

speed is desirable

~ the other way, however, TI-

LINK offers a dramatic speed
advantage. In one test, a pro-
gram that took 32 seconds to
record on cassette, and 31.4
seconds to record on disk, took

. only 4.2 seconds to load back

into the T1-99 from the same

disk. Since the main usefulness

of TI-LINKX is in maintafnin
a program library, the hi
transfer speed contributes
greatly to its utility.

The main limitation of this
version of TI-LINK is that it
does not check for error condi-
tions, Obviously, .1 have not
been able to decipher and use
the T1.99°s checksums; hence,
a transmission error in a pro-
gram can only be detected by
the TI-89. More importantly,
TI-LINK does not trap error
conditions on the IBM PC; any
attempt to read a nonexistent
file, write on a disk with no
space available, or even access

rinter that has been switch-
etziJ off line will bring the pro-
gram to a sudden stop. A more
prﬂctica] program nf this type

been able to decipher it.) described and parcels it outto  5n a cassette; apparently, the should DbVlﬂUﬂ}’ deal with er-
the receiver, waiting for a go- - TI-99 outputs token pm— rorIs in a more ‘-uservfriendl}'
Lines 570-1110 make the ahead character before grams at a fixed rate. Goingin ~ way. : *
by ' . b
10 ' TI-LIMK  Michawi A. Covington 1984 KwO - " Count wois to Check 1f pereanpnt condition
20 ' Cata interchange program for TI-99/4A and !BM PC IF K>150 THEN B0 " if wo, tranaal asiaon sust be cver
* i8hauld run with virtualiy no alteration on most HE-DOS systems) K+ 1 :
' mamily adsptable to ather Ricrosoft GARIC wnvironsenta. ) : 10 IF EOF (1} THEN B%0 : _ :
: INDAT A= [MDAT A+ TNPLITR L, HI ' get ohe character
CLS 1 KEY OFF : PRINT : PRINT : PRINT : PRINT : PRINT NEXT J
G CLOBE W1 : .LLDEE #2 : CLOBE #3 " if they ars pDpsn - BOSUB 1070 © write it
PRINT, : COLOR 0,7 ' ' S0 NEXT 1 :
O PRINT * TI=LIMNK 1.0 " COLOR 7.0 &0 GOTO BAG
110 PRINT,"Data {ntwrchangs program for IBM PC and T1-99% : PRINT PRINT #1,CHR® (&} * wand one Jaat proapt to TI

$90 PRINT, *4,
200 PRINT,."S.
210 PFRINT

End this program”

J220 PRINT , "Your chelce™)

230 IWwPuT CHOICE

30 OPEN “LET1:" AR ¥
J40 QFEM "LOM]1:300,0 A5 #2
330 PRINT,

470 " Main loop
480 IF INKEYSC ™™

500 IF EOF /2 THEN 48G -
S10 INDATAS=INFUTSILOC (T, ¥2}
320 PRINT #I, IWATMI '

280 PRINT,

500 PRINT,
610 LINE INFUT FILEMAMES _
420 DFEN FILENAMEN AS #2 LEN=AS

L40
&80 PRINT

&70 COLODR 0,7 &
&80 COLOk .0

Fid IF I Eyamr" THEM TOO
Flo PRINT,
F20 PRINT,
FI0 PRINT
FaQ -

1730 PRIMT #1,CHASI1ZZH ' srnd

Fa0 INDRTRAA=""
70 FOR [=1 T 4
THO iF FOF (L) THEN 7BOQ

340 PRIMT, "the host system. :
370 PRINT,

380 MAINT 1 MALINT, 1 COLOR 0,7
IT0 PHINT * ¥ LIST

400 CILOR 7,0 I PRINT

410 PFRINT, “on the TI-79 consale.”
420 PRINT,

430 PRINT, "usse ths devics nane
440 PRINT

43 PRAINT,

440 PRINT, ‘“‘computer's cohgale,”

THEN FRINT #1,7°" 1 L ’
490 * LEmpty print buffer and exit whan a key % pressed})
* ia thare anything comung in?

S90 OFEN "COMIIT&O0,N, B, 1" A8 #1 . °
"Entw name of disk Ffile to b crested: “i

&™) PRIKT, "on the TI-99, then preas any kay here.* :

1984~

120 F'HIHI'. Michawl #. I‘.'.‘-nvinui.nn

L300 PRI1HT

140 PRINY."Thae following functions &4re supported: ™

150 PRINT

1 PRIKT,. "1, Link TI-9% to hamkt printar*

170 PRINT, "2, Save 3 TI-9Y program on host diskektse"
180 PRHIMNY, 3. Load & TI-9F pragram from bhost dicketts”

Display list of files on & disk™

Z80 [F CHOICE >= 1 AND CHOIGE <= % THEN 270
T30 MAINT."A number beteesn | and 39, plesass."

280 PRINTY, ! BOTO 2XD

270 OM CHOICE GPEBUB 290, 540, 11209, 0570, 1470
2B0 GAOTO &0 .

290

300 ! Link Tl{-F% ta hast printer

310 '

20 LS : FPRINT : PRINT @ PRINT .:

PRINT
! WIDTH &, 235 -

done to suppreas lLine +eede

* O for 0D fnot O for Ternl!

"The Ti-F9 i1s now connectad -£to tha printer of®

PRINT

"To gat a Iiating of .youw TI-9% program, tﬂ:lll"

“ICHRY (34) | "REZIZICHR (ZAI = ¢

: PRINT

*Te sand TI-99 progean Dutput to the prinktasr,.”

MICHRY (Z41 [ “REZIZ"ICHRS (I~ "

"To snd thia routine, press &Ny ky-on the host”
RETLRN

gt cantents of componications buffer

53 BOTO 480G ¥

sS40 *

o= Save TI-9F program on host diek
=21 : :

370 CLS I FRINT ¢ PRINT | PRINT [ PMRINT

SAVE TI-v¥ PRODNAM TO HDET DISEtIERINT FRINT
no parity, B bits, 1 staop bit

&30 FIELD #2, 3 A FIGLDLENGTHS, 43 Al FILERECURD®

bl FRINT, "Tao start transmimsion, type “i '
FRINT " YS9AVE RREZXZ, BA=RM00 * .-

PRINT

*The oumsber of bBlocks resaining to be trans-*
"mittad is ahown at the top of the TI-99 scresn.”

"Ready-to-recul va"

" recwive tha 4-byte header record

PR . ARE]NFLITH(], 81} ' gt e charsctwr

=i INDATAS=INAATAS+AS

BiCr NEXT

<0 GDEUE 1070 " mrite it

a5 - '

4G FRINT #1 . CHR$ (4D | ' send "ready-to-receive-a—block®
BIO FOR =1 TD & ' receive 258 bytes in all (& ® 4])

-[B&0 TMDATARmM @

g7 FOR J=1 TOQ 43 ' hatdle 43 byten 4t & tiow

1350 PRINT

%0 GOSUR 1070 _
o0 INDATAS=="= : BOBLB 10170
LOLO PRINT @ PRINT, **
10 MRINT -z MRINT, ™

1040 '
a840 ¢ )
g "' !uhrnu-tin- -

1104 PUT B2 -
hiio RETUME- "

ll?ﬂ [} . . - . i

1172 . Load &4 TI-9F program from Host diskwete

Li14g *

1159 - The opposite 9f lines IT-1030. :

Li&0 ? A zero langth #iwelo s{gnals and of Fils.

1§70 ©

1189 CLS I PRINT ; PRINT : PRINT @ PRINT

1190 PRINT, ¢
1200 ' Dpen line to T1-9%
1210 nPEH ~COM1- Y400, N, B, 1"
1220 " Opan disk Hi.

1224 FRINT,
1240 L1NE INPUT FILM*I

135G DPEN FILEMAMES AR #2 LEN=4%

At #1

1270
130 PRINT
1290 PRINT,

1300 COLOA 0,7 :
1310 COLOR 7,0

1320 PRINT,
n,:-:a PRINT,
1340 FRINT,

1380
13r0 [F EOF{1) THEN 1370
1380 AR = INFUTS (1,011

14>
1410 GET a7

T
L4s0 IF GOF 41} THEN 1890
L4a0 AS = [NPUTEIL, ML}

470 FOR 1T = 1 TO &
a4 BET 82 .

BILD NEXT
520 BOTD 14%0

15q0 ' Bisptay list of filaw

i FOR I=L TO 3 &
L&l0 PRINT,, "Which dizk drive")
1420 TNPUT As

1430 PRINT : PAINT : PRINT |
1440 PRINT @ PRINT : PRINT
1450 . PRINT,

End progras

‘1700 CLS - I

1710 KEY -OM

' write owrant record
" arite a null record to indicaktas ond
Trandkission complete. " .
"7 Praus any key tao cantinue..."
1030 IF IMKEve="" THEN 1030 ELOE RETURN

107G "' foreat.data and writs t.u fixmd-iength filw yFecordg
1085 LBET FIELOLENGTHE = I'I:Hrw{imnﬂﬂll'
J1090 LBET FILENECORD® = [NDATRE

LOAD TI-77 FROGRAM FROM HOBT DISK“:PRINTIPRINY
*ng pawity, 8 bits, | stop bit

"Mame OF disk Ffile to e reads “g
1260 FIELD 82, 2 A5 FIELDLENGTHS, 43 Al FILERECORDS

"To atert transminsion, type *i
PRINT ¥ 00D RE23IZ.BA=T400 "

*on the consols oF tha TiI~-9%." 1" PRINT -

“The nusbwr of Blocks remsining ta be trans-"

"mitted is shown at the.top of the TI-9¥ screpn.”

* wait for go—ahead

1290 IF Al ﬂnn:zr Tl-EH FRINT, "Wrong wighai r.:liv-ul r o Tl-‘H'" A

1420 IF FIELDLENGTHE:ZMKIS {4} THEN PAINT, "Not & TI program file” @ STOP
1430 PRINT #1,LEFTH{FILERECORDS,4)5 * tranusit hsager record ta VI

' malt for go-ahwad (chrdih})
* tranagit & AZ-charactr retords

L L ¥ FIELDLEMTHEwE IS0} THEM L340
SO0 PRINT H,LEFTI[FIW,E\H (FIELDLEMETHS 3 |

Tramamisnicon tomplete. "
Preass any key to conkinue.-."

FRINT @ MNEXT
FILEF LEFTH{RA, 1)+ " 4. 8"

, Preng ny kay Lo retyrn 0 dalhn s, , -7
1ab0 IF llHlEﬂ-H"" THEN RETURN ELSE BOTD 1440

" sncodw lﬂtlglr in 2 bytea -

57O
¢

* srwd of ¥lle7?
* semicolon vilasl!
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by Randy Holcomb

This month I was going to
rip into the MBX system for an

in-depth look but some new
software has just come my way

Randy’s Ravings

that needs to be.Jooked at, so
I'm pushing the MBX article
back another month while I

robe the disassembled ROM
istings of the Championship

Baseball cartridge and [ should -

‘jof computers and software and supplies at

%3
LOW, LOW PRICES . . . Rather than just a el <
few at “‘reasonable prices”. |

'_ Where are we
going to put
all this stuff?

HELP US MOVE THIS
OVER-STOCKED INVENTORY.

" CALL FOR OUR BEST PRICES. . .and snj:eu-;

“Place in; ordes ﬂllh us
and receive 2 32.00
phone crodit.” -

MICRO maniabelieves in selling lot

have something that Iwﬂl be
worth the wait. Now, on to the
new software, |

99/4 AUTO SPELL-CHECK
Spelling Checker for TI-Writer

d

N

Cad D
o] f7
!

Y/

COLUMBIA |¥

-DATA PRODUCTS, INC.

No surcharge for credit cards!*

We carry sofiware from.

mast major software companies.
Buy it fromus and save $ 5§33 §.

Ordering information: Enclose cashiers check, money order. Allow 21
days lor detvery. Canpdian orders must be in LS. Dolars. VISA - Masier
Card accapted. Pisase no C.0.0. Aoy 2% for shipping and handing.
$7.00 Min. Charge. Prices are sybjct ic change. Mad checks fo £.0.
Box 955 No. Chaimsiord, MA 01863, Mass. Rasidents Aod 5% Sakes
Tax. "Canceded or relurned orders are subject to 15% ra-stocking fee,

MmO

3AK20Mwes . . . . 2700
ZENITH 150

JXK 1 Drive

MEW 2EMITH

PORSABMLE

082 Deves . . . EH'IH
 GEMMN WK, ... . ... ... . M0
VOLNSMODEM , .............. w.i®
ANCHOR MARK 32, ... .. N0
LOTUS 1.2.3 for-

ZENITH 200 oply .. . . 1900
© A.500 WM DRVES

Fil Most KM Compuilgies 125.00

v NEMWTHS QOME WITH DS 2-1.

SWIVEL BASE. MO DNARGE.

mw ma nia Speciols

Comporie SO0 knes .. . . .~ 18500

AATIN Aenbar

Campomie 900 Snes . . 180

A 120 Greem o o
" Dights 1,000 knes ... .. 140.00

WA Arvbnr ' ' :

Digital 1000 Gews ... .- . ... 15500

ACTVDE Cakar .

Componte = - 500

KHITX RGA. L U 3NN

CHAMELEDN COMPUTERS .

o STARMNCRONICS PRWTERS NOW COME WITH 1 FULL YEAR WARRANTY. -
o ALL XTRON MONOCHROME MNOMTORS COME WITH A 4-WAY FLT AND

2606 Poniderosa Drive
Omaba, NE 68123

$49.95 + $3 Shipping/Handling
spelling checker
program for TI-Writer were
floating on- the TI Forum on-

Rumors of a

(617) 452-9560
_ or 372- 134(__:‘

AGT2( Grean

A.M500

the sc
. for a user-supplied dictionary

-for
] that have been stacked during
| .the scanning process. The pro-

CompuServe for the past

. several months, and lo and:

behold, these rumor ‘have

".come trus! This piece of soft-

ware comes on £ disks with a
20,000 word vocabulary and
facilities to create your own ex-

n ternal dictionaries. The pro-

gram is loaded by selecting
menu.option 3 from the TI-
Writer screen (See, there IS
- that uses this option-
after all!} or via menu option
5 in the Editor/Amembler main
menu. It will display the title

‘screen, then ask you to hit

enter and the software then
asks you to enter the name of

. the file you wizh to process.
"The

| g checker software
will handle any DISPLAY/
VARIABLE 80 file with one
noticeable restriction: no

. | ESCape characters are aliow-
- ud in the text file. The manual
" suggests that you replace all oc-

currences of ESCape by using
“II”. &noe the file name has

 been enterad the checker will

ask you to place disk A in drive
1 and hit enter. The software
will begin scanning the text file

| thinh is in memory) with the -

irst dictionary file (DICTI)
and begins stacking words

- which are not in. its resident’

dictionary. After it processes
the first dictionary file, the
software asks you to install the
second dictionary (DICT2) in

:drive 1 and hit enter. The se-

cond part of the dictionary file
will then be processed against

* the text file and like the Hrst

part will stack words not
recognized. The last phase of
scanning involves asking

which contains a custom
vocgbulary which you can
create and maintain. If no user
dictionary is supplied the soft-
ware moves to the word review
list, otherwise you supply the
name of the user dictionary
and continue scanning. The

software is set up so a number

of user dictionaries can be pro-
cessed against the text fle.
Reviewing the. ‘had word .

- stack, Once scanning thefile is

f mg ,'the menu appears

co
processing of the bad words

gram will show the word that
it couid-not recognize and give

‘} you the options of d

. ng
the word, adding the word to
the user dictionary, .view the.

| word in context (show the loca-

tion of the word in the text),

- change the word and replace it

in the text, and move

backwards and redisplay the

'. bad word stack, Once you

- Continued On Page 124 |
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Tell our advertisers
you saw it
in Computer Shopper.

RAINBOW COLOK
DISKETTES

AVAILABLE IX 10 COLORS
FOR EASY FILING & IDENTIFICATION

14 BOX 5 OR MORE
,.:326.95 32495
..$31.95 $29.95

100 %
Cartified Error Free

54" SSIDD ... ..
514" DS/DD

Timeless
Warranty

RAINBOW PAK: Blue, Green, Yellow, Red, Orange.
BUSINESS PAK: Navy, Tan, Gray, Brown. Burgundy.

FREE CLEAR PLASTIC BOX!

' $2.50 SEH. CA Res. add 6% 1ax
CHECKMONEY ORDER

v —————— . .

619/247-4276
$ & A INTERNATIONAL
P.U Box 772 Victorville. LA 42337

ﬁé’!ﬁu@%ﬁvﬁ ?mﬁeﬁh Bmi%mwri
W&ﬁﬁiﬂaﬁeﬁ it W !q ﬁﬁﬁuﬁ«& mﬁ

:.
5
A EY

3
]
'l
4
.

BT -
e wen -

'55:’@;'&"

£ st T AT
Nwde Y 1o 21

G L g
i WA

-

Randy’'s Ravings Contlnued
From Page 122

have finished running thru the
bad word stack and have made
your changes {if any) it will
then update the text file in
memory. Once the update is
complete the spelling checker
asks you for the output text file
name. The instruction book
suggests that you choose a dif-
ferent name than the original
file name. Once the new text
file is written the software will
ask you for the name of the

user dictionary you wish to

have updated. When pro-

“viding the name be sure NOT

to use the main dictionary
names of DICT1 or DICT2,
The software will read in the

. old user dictionary, merge the

new entries into the dictionary
file out.

After using the Checker, it is
a good idea to review the text
file created by the spelling
checker as it may have had to
split a line of text in order to
make your change. At this
stage, it’s just a simple matter
uf entenng Ti-Writer and us-

ing the REFORMAT

command.

User Comment. Qutside of a
few rough edges (the manual
could use some clarification
and some of the prompts have
some funny characters) the

package works quite well. I
have used it numerous times

and found that all phases of the.

checker worked as stated. The
user dictionary feature is a
definite plus as you can have
separate vocabularies for
specific industries (I'm building
one for cﬂmputer related
words). And it is easy to use. If
yau have TI-Writer or any
other word processor that pro-

duces DISPLAY/VARIABLE .

80 text files the 99/4 Auto Spell-
Check is worth looking into.
The package requires an ex-
panded system with 32K and

disk.
Par Fore
Golf Game For TI 99/4A
Endless Mt. Software
Distributed By
M.W.S, Computers
22 E. Tioga Street
Tunkhannock, PA 18657
$19.95 Cassette, $24.95 Disk

This is the first golf game
that I have seen for the 99/4A
and it's a curious one at that.
What you see is an aerial view
of the playing surface of either

9 holes (cassette version) or 18
holes (diskette version, requires
expansion memory) of a golf
course complete with the nor-

mal sand traps, water holes

and tall trees that you find on
a typical golf course. The game

can have 1 or 2 players (speech

optional) and can use either the
joystick or keyboard. You use
the joystick to change clubs (up
and. down) and to determine
the angle of the shot you move

the joystick left and right. A
vertical bar which appears next
to the ball indicates the direc-
tion that the ball will take--
almost. You have to read the
instruction book carefully or
you will do what | wound up
doing and that's hitting in the
opposite direction (there is no
arrow on the direction bar to
indicate where you are going.}
How much force you hit the
ball with is determined by how
long you hold down the fire
button on the joystick and
listening to & tone which varies
in frequency. Holding it down
all the way gives you 100%
power, stopping short by
releasing the fire button gives
you a percentage (which is
hard to determine WHAT
percentage you are dealing
with.) Once the ball is hit, you
see it and the shadow of the
ball cruise across the screen
towards the destination.
Depending on the options set
on the game things, can go
good or bad for you - if you
select on target versus pinpoint
accuracy and if you have a
tendency to hook or slice it gets
multiplied. Of course, hitting
some of the objects can mess
you up or be of benefit--on one
hole I aimed straight across the
treetops and once the pinball
action stopped 1 was on the
green and birdied the hole.
This ranks as one of the
more interesting games that
has been written in Extended
BASIC and is a refreshing
alternative to al the space-
warp{ed) games available. ®

SOLVE YOUR PROBLEMS WITH
R.Roy's
WordMaster

A st and aasy word
processo wilh got ralniz
enkancemaenis like
aultmalk, Cehtgring
o condensad and
axpanded loxi, and
sirgamiinad conired
characier handking
Cassetin o Chsk.
WordMaster

redquerid WEK T1-997 44 wih EXienced Saaic
+ & Dasler Dgoiriad miled! = o

Imrasuciian W Asesnbly Lanquaps e the
T3 Heme Camputer [Daws Pubiishing}
R. Molesworth - $16.95 postpald

Wrde Today For Intormation Ang Groars

. o KCR, Dapi CB

Hoe R128
Hunlinglon, Wy 25705
9908 5 2 aoeemnark af TRokE IpSifaetanis, i
WordMasiv 15 J Iracimeark of B Roy




