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" TL99/4A Home Computer

The System. The Software.

Better to start with. Better to stay with. Better to grow with,

NEW LOwWw PRICES ON
PERIPHERALS AND
SOF TWARE. . . . DUR

LOWEST PRICES
EVER'

D

. B | 8

Tl.'l-tﬂ’l;lll

P.O. Box 33084, Granada Hills, CA 91344

- ORDER BY

\

¥, ) PHONE

Charge-it On Your
Viso or MasterCard

(B8 168) 365—EH I

Send for
buyer’s guide only $2.00 {comes with §5

24 HOURS o doy—
1988 Tex-Comp catclog &

savings certificate)

Software

HOME ENTERTAINMENT

MOBDULES,

PHN 1023  Hunt the Wumpus.............. coieeeas. i.95
PHN J030  AMaZing,...uuviiesivncnnnenes sersomnnen 1.95
PAN 3852  Tombstone CIbY. ... o e virnenns, A5
PHN JOS3  T) (nwdders, .. ovvinrrernesnn cunrnnnnns 4,99
PHN 3054 Car Mars. . . vriiiiaiiinnie vrncrannns 1.95
PHE 3057  MURCR MR, .ot r i virincnrrnnse sovernnnns .95
PHN 3056 A IDimer . e et s e rens reseresnas 1.9%
PHE J108  Par sl . v i cvnrrnrinessn vonnvnsons 1.95
PHN 3031 The Attack.......coiiiiiinnn boverunnss 4.95
LT T Y S N1 1 £ S .95
PHM 3194  Jawbreaker [I_.,... L I -
PAR 3110 {hishote Trail......... biinan bee Creraea 3.9%
PHN 3034  Hustle...........0us. fenirwan rreriausaa 6.95
PHN 1037  Hanoman..........oevveccenens vovasrrons 6.95
PHN D025  Rind Chal bengers......ovivere vennrnven. B.%5
PHR 1036 lero Zap...... e it ieet acaranen e B.95
PHR 3038 Connect FOUr. . ocviiieineiins cirrnanan. 8.95
PHN 30420 Tunne's of Doom [with disk]l.. .......... 3.95
PHN 30427 Tunnels of Doom Iwith tapel,. .......... .95
FHN 3067  Othell0.......coivurinivmnans snrnennnns $.95%
PHN JZ20  MICTO SUFQBOM. ..oy evrvnrrnnsn vavarnrans 9.9%
PHN 3219 Super Demon Attatk.......ovvv vovivrvnns 9.95%
PHN 1224  Moonsweeper........ Creriraaae eeeneaanss 9. 9%
PHN 1222  Tathom....viisreensoncerere vennrnnen, 9.95
PHN 3233  Burgertime.......oiiviniiivine vevennnncs 9.9%
PHN 1131 Moonmine. . oo iiiisiieiinnne vuns Cianne 9.9%
PHN J0d6  Munchmoblle. .. oo ine i cvinarnes bl 9%
PHA 319 SIvm0ids. et iyt verees tmtnnnns £5.99
PHN 3225  Star Trek. .o iiieicin oy v vrrvnnns 15.95
PHN 3226  Buck ROGEra.. ... .oiivinennrs onorvnonn, 15,95
PHR 3227 Conan Bomgo.......iivinnenrs crnrnnees 15.95

DISKETTE PROGRAMS NEW LOW PRICES]

PHR S002 TI-TREK(FE-I| req. For speech}.......... .95
PHO S010  Mystery Melody.. . .oovvrernrt cnrenreres {.95
PHG SQ1S...001dies But Coodies [.....0vv' corrsnars 4.45
FHO 5017  Oldies But Goodles 11, ... vevvererss .95
HEORSPECIAL ©ldies But Gooadies 1 8 Il.u. vuurenenns T.95
PG 5075  Sat. Night Bingo (Ex-Baslc & Speech)....4.95
PHD 5037  Draw Poker (Ex-Baslc)..uvvvrr voverenen 495
CASSETTE PROGRAKS

PHT 6002  Ti-Trek {T€-]] req, for speech).u....... 4.9%
PHT 6010  Mystery Meloody.....oviiiiiinn creneerns, 4.3%
PRI 6015  Oldies But Goodies 1...vuuvns vovenrernn 4.95
PHT 6017 Oldies But Goodles 1l.v.vvven vunenrinns 4.9
$RYISPECIAL Otdies But Goodfes I B dl... .......... .95
PHT 6026  Sat, Night Bingo (Ex-Basic & Speechl....d.95
PHT 8037  Draw Poker (E£x-Basic)...vvins vevenses .o .95

TEX*COMP

" ADYENTURES
PHA 30410

Adventure Roduie L Pirate Adv.(disk)....5.%8

PHM JO4IT  kdventure Modtule & Pirate Adv, [tape)....56.98

AOYENTURE SERIES {mwat be used with PHN 3041 modute)
specify disk or tape with order
AQventureland. ....coivvnneninenrnnnn srsrnsaenn .95
Rivsion {epossible......... beatbrrne ermnenaras .95
¥ood00 Castil. . e vrrnrannanroinns teenanainn k.95

LTI T |
Strange Ddyssey. ..o iaiaiiiniiniies sirtiaanne £.95

Fy=pFprg41r9TY ‘135

Mystery Fum HOUSE..o.ivvvav vicavsnn srvrnanine 4.9%
Pyromicd of Dool. . oouevnrvansaninnne bt .95
oSt TN, .. ierien i s rranasre srmrrssres 4,95
Savage Island (ki) (two adventyras). .......... 4,95
Golden Voydge......ccoivvvvrncarnnve snvvnnrnns .95
Knight Jronheart Adventure......ccoo vvrivnennes £.9%

*ARUSPECIAL-ALL ABOVE ADVENTURES OM OISK OR TAPE..1].95

Seiderman Adventure............

LB I ii'!i'll!!]iai
LECEE B llll!llllillys

Buckaroo Banzal Adventure (based on the moviei.). 95

Sorcerer of Claymorgue Castle.... .. ...

veerens 1,93

$eRtSPECIAL-ALL OF THE ABOYE FOUR « HINT B00K + THO NEW
BONUZ ADVENTURES.......... firias Viea avirians ALY

PORISUPER AOVENTURE SPECIAL-80TH OF THE ABOYE SPECIALS
+COMPLETE HINT B0OK+ADVEWTURE mODULE ......... 3.9

PHN 1149

Return to Pirate’s Istandl self conteined
adventure on sodule with graehicsl..... 11.95

NBX Programs (NBX Unlt Requireq)

PHA 3154
PHN 3155

Ferry Yurtle's Agventure..... c.oveceenad. 98
['a Witng............. G eieen

PR

COMPUTER PROGRAMMING AIDS

MOOULES

PR 3994
PHR 3026
PR 3958
PHR 3958

Suter [xtended Basle.........
Extended Basic......... R L B 1
Editor Assembler.....ccooivee woarnaas 1995
Aint 'mrf "Ith 'flttr ll-- uu...un‘”

illlilillsilBE

DISKETTE PROGRANS

PHO 5007
PHD 5019
PHD 5004
PHD S005
PHD 5812
PHD 5477
PHO 5461
PrD 5076
PHD 5098

PHD 5478
PHD 5479

Teach Yoursell 9974h Baslc... ...vvuvrse 4.95
Tesch Yoyrself Extended Baste...........4. %%
Programming Alds F........... cveereevae 4.9
Programaing Alde il.......... Crmreasrea 4.95
Programming Alds LIl...c....vv vrvren veesd, 99
Programming Aide I, 1. 11l.ausiiiianens 9.3%
Beainning Basic Tetor........ ..vvuue,...9%
Text to Speech (Ex Basic Speech)........4.9%
Ti forth & manuat {fd/Assem reg.),.....19. 9%

Ti Forth Jemo Qisk (Ed/Assed)...........4. 9%
11 Forth Source Code (2 disks)..........1.%%

CASSETTY PROGRARS

PHT €006  Programaing Ri0s l........oc0 cheaes verd 95
PHT 4061  Teach TYourself 99/4A Baslic... ......... 6.9
PAT 6919  Teach Tourself Extended Basic .......... 4,%
PHT E467  Beginning Baste Jutor.....cov sceivianes 4.9
EDUCATION

MODULES

PHN 1002 Early Learning Ful...oiivanns neeenranss 4,95
PHN 3001 Beginning Grommsr.......covie serivenery .95
PHM D10 Physichal FItness. . ..oeoivie cinvsnnans 1.9
PN 3010  Music Kaker,...... CeaNNcaitrE tneReeas "N
PHS 3021 Melght Controd & Nutrlbion... ......... 10.95
PN 103 TI L0GO 11 {J2K requ)eiennans cnane vor 19,95
PN 30!S  Early Reading {speech syn. real ........ g.99
PMR 304] Reading Fun........... satinen areerreass 9.9%
PHE 3046 Reading On..........0vens erens sasaaireasd B8
PHN 304] Reading Roundup..... Veamarass srvesrives .95
PHR 3048 Reading Rally....... ..., cer rereesssss 95
PHR 3082 Reading Flight........ Crresat N rreenes 9.95
PHA 3027  Aodition § Subtraction [..... bivseanans 9.95
PHA 308  Additton & Subtraction fl.... ....cauuvs $.95
PR 3029  Mudtip!lcation b...oeiviviren vasrennas 393
PHN 1049 Division Leuevirrannnrnnnens  aresanuse .95
PHA J05¢  Numeratios |......... G iiiaEwr rersmesers 9.95%
MHR 3050  Nymeration fl......... Cataeer sassasisen $.95
PHN 1060  Scholastic Spelling 4 (3pesch).......... 9.95
PHN J0b1  Scholastic Spelling § {speech).......... $.9%
PHN 3062 - Scholastic Spelting & (speechh.......... §.95%
PN 3891 Nidlikem Subtraction......... ceeviranss 9,95
PHN 3092  %illlhen Multipiication...... ... fnranns 3,95
PHN 3893  Milliken Olvision......ocever orrnn, .. 9.95
PHA 1094  Millliwen Integers............ nvevecnren 9.9%
PHN 3898 Ailliken Nusber Readiness.... .......... .95
PHM 3099  NE)liken Laws of Arithmetic.. .......... 4.9
cHA 3100 Williken fquationt...vvneen e oovnenats A9
PHH I1D]  Niiliken Neasurement of Formulas........ 4.9
PHN J114 A11lgakor Mix.....0vveecennne o Cerierans 6.9%
PHN 3115 Alien Additfon.....ovovnenrns Cararvenens 5. 95
PHN 1119  Meteor Multiolication........ ........ .6.95
PHA 38 Minus Misslon......covvvinnen CerrrrEvaa 5.95
PHM 31717 Face Maker..,...... baaae babi Badessadna 9.95
PHN D178 Story MAChiNe....ivveecvreine srarns verd .99
DISKETTE PROGRANS

PD $009  Nusic Sklils Trainer........ . basaeesens .95
D S01E Computer Music 80X, .c.coiinis virrisnas 4.9
PHD S0I8  Market Sieuistion,..., Mereres mervas verrd 99
PRO 5030  Speak § Soelt §1 {Ex Oasic reg.l........ 9.95
PHD %931  Speak § Nath (FE-T1 red.f.... oovuvuene 95
PHO S442  Soel) Writer (7€) req.) ees vurnvara 4,98

Visa & Masiercard Holders Call Direct 24-Hour Qrder Line

(818) 366-6631




PHD 5026
PHO 5039
PHD S041
PHD 5020

f:]_
COMPUTER Pz —
SOFTWARE <~
DISKLTIE PROGRANS NEW LOW PRICES!
Aridge Bigding |....... earres Eiressrans {.9%
fridge Bidding Il...covveeey oruvrnnen. 1.95
Bridge Bigding 1I0.......ovs ornenn.n.. d.9%
Nusic Waker Cemd fuse with module)...... .95

MICROpendium/August 1988 Page 3

TEXAS
INSTRUMENTS

. $

Anhounce

DRASTIC PRICE REDUCTIONS <5

ON TEXAS INSTRUMENTS  »—

CASSETTE PROGRANS
se¢ Jisk versions for req. |.e, TE-I1

PHY &0Q9
PHT &0] |
PHT 6018
PHY 603
PHT 604Z
PHT 602%
T 609
PHY 604
PHT GLZD

MANAGEMENT AND SMALL BUSINESS

The B'G C

TI USERS SUPPLY

| *{? TEX4p COMP™

PROTECT YOUR

TI-COUNT SMALL BUSINESS SOFTWARE INVESTMENT
Aecaunts Rect vab WITH A BACK-UP
Accounts Payahle 1
en - QOTI99/4A
At only $79.95 the Texas Instruments
99/44 home computer is still the wisest
choice for any individual or family just

starting outin computing. Butfor those of
you who already own a 89/4A and have

Nusic Skills Yraloer...,..oov vuuecnonn.. {.95

CompUter Music BoX..vuvirinne wrnsarns L 095 Mail Gystem

arket STmuIBTIOn. cooveernns hverinnns 35 SPECIAL 1988 OFFER--ALL SIX PROGRANS PLUS

Speak | MRath, ... .. ... e e 4,35

: AUTO COUNT AYTO EXPEMSE

PRIV WP o ., . vrriienns srvnnnrnes {,9%

Bridq! Hidﬂinq I -------------- l.ga HEC“HD PHQER“H iiiiiiiii 195155
Bridge Bidding [1.......cccvt vnnvinnnns ¢.95 A $230.00 SAYINGS tiHiY!

Bridge Bidding M11.........00 iinna, 4.95

Nusic Maker [emd (use with module)..,... §.95%

purchased hundreds or even thousands
of dollars in .peripherals and software.
buying a back-up computer for under

¥ B R R

A0OGLES eighty dollars i5 the smartes! and least
PN 1006  Home Financial Qecisions..... .......... £.9% expensive way to protect the investment
PHn 1007  Househo!d Budget Management.. .......... .35 MATH AND EN?‘IE';EEF“NG tn your system. $79 95*
PHM 1072  Personai Real Estate......... ........., .95  OQESKETTE PROGRANS LOW PRICEI - g
PHN 1016  Tax/investment Rec. Weeping (disk req.).4.95  PHD 3006  Rath Routine Library......... «o.ooeenn. 4.95 L W
OHA 1035 Terminal Emulator iF...oouu.. . o 9. 95 PHD 5068 Electrical Engineering Library........ +.4.95 e —
FiW 3044 Personal Report Generator (PRK req)....10.95  PHD 5013  Graphing Packsge............. ....ceeiie 4,95
PHR 1113 LR R T T .55 PHD 5016 Structural Engin!tring ] 1[4.] 3" I .95
L I I o - ..29.9% PHD 5044 AL Circuit Andlysis..oioiiie vinvaninne 4.95
DISKETTE PROCRANS NEW LOW PRICE!
HO 5008  Mailing List (upgraded versionl......... £.95  LAISLTIL PROGRARS
SHE 5003 Personal Financial AidS...oor vornnnunn. 4.95 PHT ED'DEI Hath Rﬂutin!’ lihraf'f... ................ ‘-.gs TI'QB"‘A
PHD 5021  Checkboak MADAGET. .. . novers oeenrnens. ¢ 95  PHT 6008  Electrical Engineering Library.......... 4.95 Are vou using vour 89/4A in the affice
PHD 59077 Finance Manager. .. covesrrerns sonnnrnscs 4,95 PHT 603 Graphing PaCKAgR, . iiinninne trrvnatrns 4.9% dwi 3;1 h gy h h "
PHD 5924 |n’l'Eﬂ'tﬂlr.T MANAGEMENT . . o vr s vrenrinnns 4.9% PHT 6016  Stryctyral Eﬁﬂlﬂllriﬂg Library.......... 4.9 and wis Yﬂu adanot _er touse athome:
PHD 5627  [nVOice Nanagement........... .......... 4.5  PHT 6044 AC Circuit Analysis...evivnce vaivvranens .95 s your family squabbling over who gets
PHD 5029 Cash Mandagement.....o.veveoer veeneinns, 195  ""UUSPECIAL--ALL 5 OF TWE ABOYE OW DISK OR TAPE---17,95 the computer first? You can put your
PHD) S618  Lease/Purchase Jeclsions..... ...... ..., 1.95 back-up computer to use at once 10 solve
PHD 5075  Fl/Multiplan uograde disk.... ...ovevun, .95 these problems, and rest assured that
: yOur primary system s protected too
CASSETTE PROGRANS SPECIALS Time is running out. The Texas Instru-
PHT 6043  Personal Financial Aids...... covvvvnens .99 Oviginal TI Joysticks Repiacemen| 99/4A ments home computer will not be avail-
PHT 6038  Lease/Purchase Decisions..... ....... 7..4.95 $7.95 (pak) Keyboards able for saje much longer. Buy your back-
{plug in connactibm) up T1-89/4A now and protect your home
Replacement Console $1.95 computer system investment for the years
Send for ]J988 Tex-Comp catalog & Power Supply Cassette Cable to come
bU'fEr'! guide on!y $2.00 (comaes with 85 {external transformer) H.?S *Shipping, handling & insurance on this special offer is
savings certificote) 9.95 Conw .h‘?:: Cavers :‘; :?fr?. ‘gﬁ:;';:’;‘ﬂ; li-gé ‘-lscl-i;;‘a;?u;ghf:fwmb'! address,

Serd order and make checks payable ta

TEX»COMP

PO. BOX 33084 - GRANADA HIL LS CA 91144

*)

A THOMIED DEAL LR

VISA and MASTERCARD
HOLDERS CALL DIRECT

(818) 366-6631

TERMIE: AN prices FD B Los Angeles For lastest service use cashiers (hach gr mongy
order Add J% shapping and handhng 13300 Mmmum; Easi of Mississipp 4'9% Add T
for Craon Card onders Prces and avadabikly subwect In change without notice We reserve
the pght 1o Hmil quanhlies

orders g 02 % sakes lax

24 Hour Qrder Line

WOTE: Peyment w Iul mus) accompany s arders Credd cand Comparsy chack or Money
orde fg immethate shopment Personad Checks requare up 1o 4 weeks to cizar Callormig
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P.O. Box 1343, Round Rock, TX
78680.

No information published in the pages of
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articles, the publisher cannot accept
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uys From TENEX

No Gimmicks, No Hidden Charges, No Nonsense, Just Low Prices and Great Service!

] o T
. T1 99/4A
Hardware Software
| Printers P-Box Cards
Dust Cover & COkidata 180 Printar ............. 322495 CorCompRS-232 ......ccvviiiinenn $89.05 Adv. Saeries Pkg., Disk ........$17.95
a Okigata 120 Printer ............ $189.95  CorComp 32K....covvminnsnn $119.95  Adv, Series Pkg., Cass. ... $17.95
| E”Ewthl"g Bﬂﬂk Ohigata Microline 1B3..........$279.95 Gﬂrﬂumg 8900 Disk Cont. _....$340.85 Beitar Banneors, Disk ...........$19.95
13;55,?;::&:“32'1;1%5;;“2 :;ﬁhgmﬂrﬂrf: . SCIE T ST —— 7. [N W eT ol 11T Q———— $253.00  Cantipade, Can. .econrvcrerunns $7.95
EREE dust cover for vour TIl Cover 1§ anti-slatic. - Star NX-1000 Rainbow .........3CALL  Myarc RS-232 ...c.ecvcrmrverneee . 38885 Cortificato 89, DIsk ...eivirr $19.95
uS f“" oryour 11> Lovarls a roe Wi 5188 NX-15 oot L SCALL  Myarc 512K w/¥B .................. $109.95  Consols Writer, Cart. ...........$14.95
?;:Uhﬂ;;::j“’s;f;” ‘“GE:{G;“:ELEE?h 1c|u:~|m Seikosha SP-180....uerrees $169.95 Rave Speach Card ... ww.....349.95  Donkey Kong, Cart. .............. $7.95
roar corner sl a::.::nmmndaling cables and spasch &!Rnsha SP 1200-Al ......... $190 05 Font Wriler Ii, DiSK oreernceenns 324,95
synthasizer. Shaw your computer you cara. Gel 10 Setkosha SP 1600-Al...wru $CALL - Rave 105 Kﬂmb:,;::mi“ $195.95 Eimlﬂn DI;.-L":;::
: | -_ ¥ . ac-Man, erernreerevernaneimns s
, know our gredl p;{:-ducts. a:t?nswa 55‘195!_‘”"53": Computers Univarsal Printer S1and+ ... 514095  PEP, DiSK oo srenrininsionsrarveres 359,85
| fast sarvice with a FREE copy of our Every thing Baok Ganeve 9640 ....unienenne. SCALL  Data Transfer Swilch ... 52495  Pro Typar, Canl .vmmvreenn $10.05
} for Tt ($2.95 ST'F'S'SQ Charge) e ATIGA 500 .- e SCALL RF Modulator (39/4A) e $10.95 Printers Apprentica, Disk.....$19.95
!r | 10017 Ti Console Cover & Calalog (MEA Amiga 2000 .......coeivereeenee. $SCALL  Powar Transformer (99/4A) .....$10.95  Print Wizard, DISK cu..envernniss 519,85
i TENEX Turbo (Loadaed)....... $505.00 1/2 Ht. 360K Flappy Driva........$99.95  Terminal Emulator i ..........$19.05
-. Parallel Printar Cable 5 fi. ........$24.85  TI Artist, Disk .vuerneer v—- - - N L
: | Monitors Paraliel Printer Cable 10 ft. ......$34.85 Tl Logo Il (modulg) ..............520.05
From - P 13" Color Compositg e $oALL  Compaosite Monilor Cablg ... 37.885  TiPlanner, art. quenn, ~326.85
MH@ fe |@u Magnavgx CM8762, Color... $268.85 TiCan. Expander.........ccuine. $19.95 TIPlanper Plus, Can. ......... $49.05
- ‘ QS Sidoways, DisK weeere .. 314,85
3 9 ¢ , Ribbons Real TVIBM Connaclion ......$50.85
The Diskelte Joysticks/Controllers NX-1000 Black voceomeeeeeceee e 3585 Word Writer, Cart. cuuisien. $30.95
Ara you paying 1oo much for diskeltas? Try our NEW! Wico Ergostick ...........¥19.95  Okivata 120/180/1 83 ......rveo.ro.. $7.85 Word Writer Plus, Cart.......... $59.85
et cuality. Prma, 5-1/4° diskoltas (0 reiac?*s' o ERYX 500XJ .oourermrrarerarrsssceaers $15.95  Axiom GP-550.imsesricrinen 31095  4AFlyar, Car .. nireiiannn $19.95
saconds) a1 thasa fanaslic saie prices and save. SUNCOMTAC 5 vvvrvereavwarrrn - 514895 Gomini 1{):(.5_(3-10115 ................ 2299 4A Talk, D:skl......._....-..........$1 8.95
eave. SAVE! Disks are packaged in boxes of 50- T1 AGADIEM s 35,95 NX - 1000 RAINDOW .oveereveraianns wa®05 90 Foriran, DisK .cvareinriene - 540,85
including diskeites in sleaves, labals, and wrila-
prolect 1A, Free! 48 Page “Evarything" Book With Any Order?
Each diskoita is certiliod 10 be 100% arror free and - .
comes with a lilalimea warranty (il you have a prob- |
iem, wa'll raplace the diskete). All disksaltas includée
hub reinforcemani rings and write-pralact notch. 8995 $%9 5
All disketles are doubla-dansily and wark in aither $ | ht
single or doubla-dansity drivas. Gl ve i
§8, DD Diskaties, Box af 50 | Get TI-CO unt ' 4
32301 $18.50 - 39¢ oa.! . The FOOt
DS, DO Disksttes, Box of 50 A F L
32403 $24.50- 49 on ccounting I'or Less

1]

« 100 disk {5-1/4") capacity.

+ Lock and keys for extra sacurity and easy
carrying.

« Includes 8 indax dividars wilh labels for grgani-
azalior of liling and ratieval.

- Mads of durable anti-siatic, high impact plasiic,

+ Aflraclive smoke celor bd. Sug. Retail $19.95

66826 NOW ONLY $9*

Pike Creek Accounting Package -

This is the only accounting system 10 be endarsed {or the TI 99/4 A
by Texas Instruments. lincludes all the features of Syatams Costing
up {o thousands of dollars for only a fraction of 1he price. You get all
these: Geoneval Ledger - monitors up ta 650 accounts, Accounis
Aacaivabla - keaps up 10 200 customer accounis, Accountls Payable
- foaiuras tha ability 1o hold 200 vandor lodgear accaunis, fnvenlory -
siores up 10 700 ilams in 4 departmanis,
payroll chacks and siubs of your choice, Mad System change, move,
ar merge files. Gel all 6 systems plus a bonus, the Aulo - Count Tax

Log.

75833 Pika Cresk Accounling Package

Payrolf - provides you wilh

$89.95

You'll find our Paripheral Extension Cable to be
g lifesaver. Gne end of this 30" cable plugs
snugly info the expansion port an the right side
of the 99/4A console, tha othar cannacts 10 the
44 contact slot of tha PE Box cable, or any other
stand-alone poripharal { such as tha speach syn-
thasizer, memory expansion, elc,). Customize
your systam set-up today!

22633 Perlphsral Extension Cabia

The Boot

$24.95

—r

R —

*THE BEST PRICES*
*THE BEST SERVICE*®

WHY SHOP
ANYWHERE ELSE?

Gives You More Control

PIO PRINTER INTERFACE PLUS. You'll be abls to connact

any parallal input printsr directy 10 your compuler. Just plug $4995

ane and into the sida of your consola and 1he oiher {nio the
m¥inler. 1 20day warranly. From CorComp. Sug. Helail $59.85

422590 Paralisl Printar Intarface

Only '

$48.895

From Your Friends At

Shipping Charges No Extra Fee For Charges!

We pladly accept maii orders! Qrder Amaounl Charge
1 P.0. Box 6578 . Ad iass than $1999  $3.75
Sputh Bend, 1N 46660 ﬁc $20.00-$39.99 4 75

$40.00-574.99 5. 75 ORDER TOLL FREE

Questions?
Call 219/259-7051

$75.00-$149.99 6.75
$150.00-529999  7.75
$300.00 & up a.75

1-800-348-2778

WE VERIFY CHARGE CARD ADDRESSES

AP FPCH AR, HI, CH, ¥, GU, angd frrsiqn Sidyrs a7e subwog ! bz addibonal Supgne g chargs NOTE Dug ) pubhistung laad Imees,
P product prices and specihcatans Are subysct 1o changd withoul nolcy

o e
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Lomments

Background on the chips

There are a number of long, somewhat technical articles this
month, including a piece on the 9918A VDP chip by Tony Lewis.
While the information in the article isn't likely to send many
readers into soaring flights of fancy, it is readable and provides
a solid background on the inner workings of this small but signifi-
cant piece of silicon. Next month Tony will be following with
an article on the Yamaha 9938 VDP chip, which is used in the
Geneve. We hope this provides some insight for 9640 users.

GENEVE DEVELOPMENTS

Several things:

* MDOS 1.06 has been released, as has GPL 1.02 and Myarc

Disk Manager V Ver. 1.21. MDOS 1.06, running with GPL 1.02,
allows users to automatically load programs from powerup. I find
it to be very handy and a welcome feature. Also, the Print Screen
furiction works,

* A timetable of software releases is published els&ﬁvherﬂ, In-
cluding Pascal, Advanced BASIC, MY-Pro-Art (an extensive

rewriting of MY-Art), and GEME. I've seen an unfinished ver-

sion of GEME (a windowing, mouse-driven, multi-tasking en-
vironment) and it looks impressive. Through the use of up to four
user-defined windows, users can load and run four programs
simultaneously and jump between them with a click of the mouse.

* MICROpendium will publish a question and answer column
about the Geneve and other Myarc products (such as the hard and
floppy disk controller card) starting next month. Anyone with
questions they'd like us to ask is encouraged to drop us a line.

* Last month we published a list of software that readers most
wanted to see running on the Geneve. Here is information about
the software, provided by Myare.

A number of programs that werc mentioned by readers already
work on the Geneve, including Plato, Logo 11, Personal Record

Keeping, Disk Managers I, Il and III, Donkéy Kong (run at speed

2), Submarine Commander and River Rescue. Geneve users who

have not been able to get these cartridges to run on their 9640s
are advised to send Myarc a good copy of the non-working pro-
gram on disk. Send it to Myarc Alabama office (2624 Ranier Dr
Birmingham, AL 35215).

While readers want to see Q*Bert running on the Geneve, as
well as Ms. Pacman and other Atari-type cartridges, the company
1s legally restricted from modifying the cartridges. Non-cartridge
software, such as 99/4A Spell Check, like the Atari cartridges,
Is copyrighted and Myarc can’t do anything to modity it without
infringing on the copyright.

UPCOMING SOFTWARE

I expect to see a number of new programs being released for
the TI and the Geneve between now and November, possibly in-
cluding a word processor like no other 1n use on the TI.

HARD AND FLOPPY DISK CONTROLLER

Myarc shipped hundreds of HFDC cards in August. At this
point, the card 1s used as a hard-disk controller only the Geneve.
On the TI, it serves as both a hard and floppy disk controtler.

One word of caution, which comes from experience: be careful
when puliing the thing out of your PEB. Apparently, if the card
1s pulled out haphazardly, it can short out against the back of the
PEB. I recommmend that if you take the card out, have the PEB
powered-down for five minutes and then, very carefully lift the
card out absolutely straight so that the portion of it that sticks out
of the computer doesn’t brush against the PEB. Use two hands
to do 1t. This advice comes after having blown the card out through
carelessness.

Next month I’ll detail my experiences in setting up a hard-disk
system. —JK

Reviewed in MIEROEendium

1984 April: 990 Micrn Expansion System. Disk + Aid, Gemini

Powerhouse, RAVE 99101,

February: B-1 Nuclear Bomber, Tandon TM- 100 Disk Drive.
Void. Beunstalk Adventure, Microsurgean, On Gaming.
Database S00.
March: Star Trek. Escape From Balthazar, Garkon's Getaway,
Sky Diver. Mail-Call. Prowriter 8510 Printer.
April: Monthly Budget$ Master, Budger Master, Home Budget,
Thief, Denkey Kong., Khe Sanh.
May: Companion Word Processor, (3*Bert, Mad-Dog 1 & II,
Programs for the TI Home Computer.
June: Creative Expressivns Accounts Reveivables Accounts
Payable. CDC 9409 Disk Dirive, Starship Concord, Lost Treasure
of the Aztec. ASW Tactics 11
July: Theon Raiders. [ntraluciion to Assembly Language lor the
TI Home Computer, Game ol Wit. Pole Position
August: TE 1200, Tower, Galactic Bawle, Galaxy
September: Wycove Forth. 9%/4 Autv Spell-Check,
QUICKCOPYer. Wizard's Domintan, Anchor Automation Mk
XII Modem
October: Killer Caterpitlar. 2ORK [. Defender
Movember: %900 Disk Controller Card/Manager. Super Bugger,
Transtar 1208 printer. Floppy-Copy, Data Base-X
Decemhber: Gravity Master. Data Base Manager System .- Lear-
ning $94A Assembly [anguage Programming

1985
January: Super Sketch. Foundalion Computing 128K Card.
FTERM-%9. TI-Runner
February: Super Ewiended BASIC. Beginning  Assembly
Language for the T1. 2ZORK 1
March: Morming Star Software CP/M Card. WDS! 100 Winches-
wr Disk Drive. Sketch Mate, BMC Color Monitor

W-15X
May: Character Sets and Graphics Design, Draw "N Plat
June: GRAPHX. DATA BASE |
July: Acorn 99, Advanced Dhagnuostics
August: Moedel Dow-34 Gazelle, TL-Aruse, PC-KEYS. Nol-
Polvoeptics” Bankroll
September: Midnite Mason, Myarc 32K/128K Card. GRAPHX
Companinn
{)ctoher: 4A/TALK. Extended BASIC II Plus, XB Detective,
Conside Writer 2 a
November: Foundation ZROA/RD-calumn cards, 930BASIC,
Adventure Editor
December: Display Enhancement Package. Triple Tech

1986
Janvary: BITMAC, Starcrass
February: Night Mission, Peripheral Diagnostic Moadule.
BA-Writer
March: Super Duper, Tunnels of Doum Editor. Business Graphs
¥
April: US. Open Tenmis. PRBASE
May: 4A Flyer, GRAM Kracker. Anist’s Companion
June: Myare Disk Controller Card, Maximemn
July: Herizon RAMdisk, Old Dark Caves. Funlwriter, T199/4 4
Macra Assembler
August: JOYPAINT 92, GPL Assembler. TI99/4A Intern. GPL
Linker
September: Mechatronic 128K Card
{ktober: TI-Farth Ltiities. CurComp Memary Plus
November: Submarnine Commander. PEP. MAX-RLE
December: GK Llility [ and 11 and GRAM Pucker. X-10

1987

‘January: MG DISKASSEMBLER, Myarc XBII

February: TI-Tax, Mechatronic Mousy

March: Wycove Forth version 3.0, DUIT Syvsems RGH Con-
version Kit, Spad X111 Fiight Simulator

April: Geneve 9640, Disk Utilities

May: O5-Solitaire. Geneve 9630 (Part 25, Techrical Drive. Con-
sole Cale

June: Character Sets and Graphic Design I, Writerease Ver.
1.1, 4A DS, Prescan__It

July: Junkinan Jumor, Avatex 12000120Ghe inudem. Bubble
Planc

Augost: Prostick, The Brain, Rocketman, Menu Ver. .3
September: T1-IBM Connection, Super Extended BASIC
October: Fontwriter, Mechatronic 80-Column Card. Star NP- 1D

printer

November: Legends, Music  Preprocessor,  Q§5-Wheel,
Spin-to-Win

Decernber: Remind Me. Cerlificate 99, Myarl-Art and Myaro
Moyw

1988
January: Quik Font, EZ-Keys
February: Disk Utilities 4.0
March: Teica. String Master. Epson LX-800 printer
April: Super Spuce 11, PC-Transfer, Calendar Maker. Archiver
I Ver. 2.4
May: Plus!
June: Caprain's Wheel 312K Memary Expamsion. Desk Tap
Publisher Yer 1.0, Texlink
July: Artist Enlarper
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\ THE_I\EARC Hard &_f_‘lbppy Disk Controller
with Streamer Tape Backup Support

Features include:

¢ Harddrive transfer rate of 5Mbhit per second, for speed comparable
to an external RAM disk card

‘e Interfaces with standard, off the shelf, hard, floppy and streamer
tape drives |

e Built-in real time clock, for time and date stamping of files

¢ Supports up to four 5 4” and/or 3 2" floppy drives, mix or match

e All disk formats, SS/SD (90K), DS/DD (320/360K) and DS/QD
(640/720K) supported

e MYARC Disk Manager V, the most intuitive and user friendly
manager available |

¢ One vear limited warranty, 12 months parts, 6 months labor, is
standard, an optional two, three or four year extended warranty is
available

MYARC, Inc., P.O. Box 140, Basking Ridge, New Jersey 07920, Phone (205) 854-5843

—
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Feedbachk
Don't be too hard

on software makers

Whitle I don’t wish to be overly critical
of the central point that Mr. Schmidt was
attempting to make in his letter (June
1988), there are a couple of major factors
that he needs to consider before coming
down so hard on the producers of TI
software.

(1) Vendors 1n the TI world have neither
the budget nor the manpower of “Big
Blue.”

(2) Most vendors realize that even if they
could produce what he is asking for,
owners of an orphaned computer are not
going to pay the prices required to offset
hime and expense.

The present situation is not likely to
change in the near future. Our best hope
is that producers will continue making soft-
ware available to a dwindling number of

users, and that, as a group, we fill in the

missing pieces.
Ernie Pergrem
Palatine, Illinois

Machine routines
obtained in UK

We (TIF*MES, .a United Kingdom users
group) have now obtained — from US and
Austrahan user groups — machine code
routines for our unexpanded owners, who
only need a 32K RAM (o be able — using
cassette — to merge programs from tape,
-and to save and load XB programs up to
22K. We also have the ability to supply
them with many of the machine code pro-
grams we have (for instance we have a paid
license o copy Micro Pinball for our mem-
bers — a superb program!

One product in need of a review is the
Bunyard manual, advertised for some
months now. I gather a number of people
have seen the ad and not ordered as they
thought 1t was little more than a reprint of
the TI technical manual. It is a grear deal
more.

A challenge: Using TI Base, emulate
Personal Record Keeping plus Personal Re-
port Generator. This should result in pro-
grammers becoming thoroughly at home

ustng TI Base. It should give us a faster
PRK!

And it will add a useful utility to the TI

family.
| Stephen Shaw
Stockport, Cheshire, England

Video Chess fix
needed by user

Since subscribing to your magazine in
January, I have found it to be an invaluable
source of information on the TI and Gen-
eve 9640. It 1s a relief to discover that the
problems I've experienced with the Gen-
eve were not unique and that Myarc, your
staft and your readers are making signifi-
cant progress t0 solving these problems.

Regarding the Geneve [ have a couple of
quick comments regarding the June issue.
First, the list of TI programs that do not
run as they should on the Geneve did not
include Video Chess. Has a fix already
been made, and if so, how could I order
1t? Second, while it is true that the fire but-
tof1 does not work on Pole Position, hitting
the HOME key does what the fire button
1S supposed to.

Finally, would you be able to list vendors
who either already do or are planning to
carry Geneve software?

My continuing thanks to your staff for
remembering that there are a large num-
ber of dedicated, contented computer users
outside of the IBM-Apple-Commodore-
Atar1 world.

Eric Wilson
- Fremont, California

‘For you and other latecomers who did-
n't know, a fix to Video Chess was
published in the November 1987 MICRO-
pendium. We are not sure of all the soft-
ware that works with the 9640, nor do ven-
dors always test that compatibility before
releasing it, though we agree a list would

- be a good idea.— Ed.

Thank-you note

My TI99/4A experience has been one of
friendship, caring and ongoing education
from the very beginning as Tlers autopi-
loted me from near and afar via letter di-

. rectives as to its use and equipping.

While my TI and I “work™ to help out
In various ways at Marian Hall, it is infor-

mally and as a resident whose interest 1s
deeply personal. Afier 40 years as a BV.M.

sister, the last eight years here due to a lung
impatrment, my commitment to '‘break
shells” Ray Kazmer mentioned (Feedback,
July '88) 1s an effort to add quality to the
lives around me, to bring light and change
into the darkness of confusion or simply
a conversation starter in what could easily
be a closed environment — be it through
banners I color, music, or visual impact
combined with sound. Being decades
younger than most of our 135 residents, 1
sometimes see, hear and perceive
differently.

Thank you each and every one who has
helped me and enabled me (o help others.

To name any person might be to miss one

50 please accept a general thank you to a

fantastic network of caring, generous
people.

Sister Pat Taylor, B.V.M.

Dubuque, Iowa

Program problems

Archiver II Vn. 2.4 will not work with
my Geneve. | get a screen full of checkers
for a split second, then the system locks up.
I sent $10 to Barry Boone and he called me
from school. I told him of the problem and
he couldn’t help.

Fast Term by J. Peter Hoddie runs very
poorly and I have had to guess at some key
presses to get by the second screen. A
shame, the original FT ran great with the
99/4A. 1 spent five hours downloading ar-
chived files from The Source only to find
that I couldn’t unpack and run them (even
on another TI). My system has the Cor-
Comp disk controller card and NEC Mul-
tisync Monitor.

Ali Ulgen
Seven Hills, Ohio

It's difficult te say what the problem

with Archiver 1l is, in view of the fact that

- you've already coniacted the author. We

assume that it runs on a 99/4A and that
the problem wouldn’t be the result of a
bad data bit. We have been running Ver,
24 for several months without a problem.
Perhaps other readers might have a
suggestion.—Ed.

Feedback is a reader forum. The editor may con-
dense excessively lengthy submissions if necessary.
We ask that writers limit themselves to one subject
per submission, Qur only requirement is that sub-
missions be of interest to those using the T199/4A

or compatibles. Send itemns to MICROpendium: PO,
Box 1343, Round Rock, TX 73680,
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from %mﬁ
TEXSCOMP \

Serving the T1-99/4A user since 1980

THE BEST NAMES IN EDUCATIONAL COMPUTER
SOFTWARE JOINED WITH TEXAS INSTRUMENTS
TO PRODUCE A GREAT COLLECTION OF EDUCA-
TIONAL PROGRAMS. TEX-COMP BRINGS THEM
TO YOU AT A FRACTION OF THEIR ORIGINAL
COST. NOW YOUR CHILDREN CAN LEARN FROM

STHE BEST FOR LESS.
TI Math Series

“ * ADDITION/SUIP RACTION I: oo hes basic arithmetec skills and prro e JJrille
{or reinforcement. Grarde Level |, Speech syathesizer recommended. Cartendpe

* ADDITTION/SUBTRACTION I Mare difficolt problems and techniques tlin
found in Addition/Subrractinm |. Grade levels 1-2. Speech Syncherizer recommended
Carrriclge.

* MLILTIFLICATEON 1 Teaihes the hasics of rultiplication. Grade levels 1.4 Speech
Synrhesizer recommended. Careridge.

* DIVISION |: Teaches the basics of division. Grade levels 1-5. Speech Synthresizer
recommended. Careridge.

All 4 Modules
fmo;w $19.95 + S&H

The Scott Foresman & Co. rﬁhﬁﬁﬁ?‘
Reading Series ' for ONLY

with Special Value Package ’ { ’
on the Three Most Popular Modules: £ 4'9‘52‘:'-8'&&}‘1-‘

avallable separarely ar $9.95 each.
KRSl EARLY READING, READING FUN & READING ROUNDUP

AEAINING FLIGH ]

Novwe yoms can purchase the entire Scott Foresman Reading Series ar a feaction of the original rrice of nver $324.
This series conusts of & graded modules and manusls which take the child from pre school thraugh 6th grade Ievel
reading. Thix series has helped thousands of children 1o learn to read and 1o help improve their reading skills. Ry
Spevial arrangetnent with Texas Instrometes, TEX-COMP, ix able 10 offer you 3 special package of the three muosr

popular tirles in chis series, Early Reading, Reading Fun and Reading Roundup, ar the amazing low prive of only
$14.9% fr all threr (a2 SO <avings)!

S SR LT RV ST Y B
HQOME COMPUTER
BREAINING RabLy

R

w T
HOME COMPUTER

Ry Fae e et ] « EARLY READING: Engaging volur geaphics and computer ipeech introduce and reinforce impartant reading
HOME COMPUTER skills. Speech synihesizer cequired. Cartridge.

Wk Rl * READING FUN: Stowies and practice drills help build vocabulary and reading skills. Grades [-3, Speech <yn
HOME COMPUTER thesizer 1< recommern]ed. Cartridge

DA S TLLAY NS * REAINMNG ROVINIUP, Several searies teach fourth grade level readers idioms, figures of speech and word mean
' OME COMPUTER Ings in context. Specch synthesizer optional. Cartridge.

FARLY READINT Alan available at $9.95 pach are:
AN SR CARNTON F

* READING ON: Traches skills required to understand maps, graphs and schedules. Several stories and appropriote
drills reinforce <kill<. Cirade 3. Carrridge.

* READING RALLY: Practice basic raading skills aid learn the difference booween fa t and opinien; understand rhe
author’s purpnse and 1he bias and connotation of worde, Grade 5. Cartridge.

* READING FLIGITT: For aoatly grade level readers, several storien with spevial exercises to reach surmmarizing s
fving and nurhmimg ckils. Speech svnehesizer is optional € arridge.

The T1 Speech Svnrhesizer is required with the Early Reading Module and recommended for several oehers

SEE OUR EDUCATIONAL SOPTWARE MODULE SELECTION
ON PAGE 3 OF THIS MAGAZINE!!

SEND ORDER AND MAKE CHECKSE PAYABLE TO

TEX*COMP m PO BOX 31004 — GRANADA MiLLS CA #1344 m VISA and MASTERCARD
TEAMS, AH pricas FO B Loa Angeise, For faslesl wervice uge —_ HOLDERS C&LL DIRECT

| (3,00 mimimumi_Eom of Mistasipo v S ard headieg _,"' (818) 366-6631
(AT

sofiware ordwre over $10000). Prican and svalinbitity aubject 1o 24 Hour Order Line
change whhout notice Wa issarve 1IN right 13 Hmi) quintitiss
Whan In the Los Angeles wes visH cur modern wirshoush auilsl Miore

whers you cen purchese all TI Hama st our reguier discount prices Call 1% [or credit card orders
for lncation & hows| '
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BASIC _
Some basics of

By REGENA

This month I'm going to discuss several of the fundamental BA-
SIC commands that you might use in programming, plus answer
some of the questions I have received recently.

You may have noticed program listings in which every line ends
with an exclamation point and then a number. All BASIC programs
in MICROpendium since the November 1987 issue have this for-
mat. When you are copying the program, do not type these extra
characters on the line. The program has been processed through
Tom Freeman’s CHECKSUM program. These numbers help you
enter a program correctly. When you type in a program using the
Checksum program, you compare your checksum with the pub-
lished number to make sure each line is correct. Refer to the Octo-
ber 1987 issue of MICROpendium for an explanation of the Check-
sum program. You may contact Tom Freeman through the LA 99ers
Computer Group (PO, Box 3547, Gardena. CA 90247:7247).

I can’t seem to emphasize this next concept enough, If you are
using a disk drive system and not using your program for file pro-
cessing other than saving and loading your program, use CALL
FILES(]) then press ENTER. Then type NEW and press ENTER.
The screen will clear and the screen looks just like the beginning
BASIC screen. Now you may load or type in a program and pro-
ceed normally. Many of my programs need this procedure to run
without a MEMORY FULL error. 1 sue the CALL FILES(]) pro-
cedure as standard practice every time I sit down at my TI to
PrOgram. | |

TI BASIC has several buiit-in features (other computers may need
special utility programs) that you have available when you program.
Use the command NUM (for NUMber) to number your lines au-
tomatically. This is equivalent to the commans AUTO on other com-
puters. A line number appears at the left of the screen. Type in
your BASIC statement, then press ENTER. Your line is entered
and the next line number is automatically printed. To get out of
the automatic numbering mode, simply press ENTER without typ-
ing anything else after the line number.

Notice that when you type NUM and press ENTER, the first
line number is 100. Subsequent line numbers increment by 10. You
may start the automatic line numbering anywhere by specifying a
line number after NUM. For example, NUM 800 will start with
Line 800, and NUM 57 will start with Line 57.

You may also specify the line increments by adding a comma
and an tncrement value, The general form of this command is NUM
n.1 where n (s the beginning line number and i is the increment.
Here are some examples of this command.

Command Line numbers

NUM 100, 110, 120, 130, . . .
NUM 500 500, 510, 520, 530, . . _
NUM 2005 - 200, 205, 210, 215, . . .
NUM 650,50 650, 700, 750, 800, . . .
NUM 10,1 10, 11, 12, 13, . . .
NUM .20 100, 120, 140, 160, .

By the way, the reason most of us number our program lines by
l0s 1s so you can later add lines more easily if needed. T1 BASIC
does not allow multiple-statement lines, so to insert a statement
between two existing statements, a new line number must be used.

BASIC

For example, if you have a Line 150 and a Line 160 and need to
Insert a statement between them, you may type 155 and the new
statement. All TI BASIC statements must be numbered, and they
will be automatically placed in the program in numerical EH'C[EI‘ even

~if they are typed in a different order.

Another command very useful to programmers i1s RES (fnr RESe-
quence). Other computers may use the command RENUM (for RE-
NUMber). This command will make all the line numbers in your
existing program sequential by a common increment. Any line num-
bers referred to in other statements will be automatically changed
to the new numbering system. For example, if you have GOSUB
233 1n your original programming and resequencing makes the old
Line 255 become Line 320, the GOSUB 255 becomes GOSUB 320.

The general form for RES is RES n,l where n is the beginning
line number for the first line of the program, and i is the incre-
ment between line numbers, This cmmmand works much like the
NUM command. |

Command New line numbers
RES 100, 110, 120, 130, . . .
RES 200 200, 210, 220, 230, .
RES 300,5 300, 305, 310, 315, . .
RES 500,50 500, 550, 600, 650 . . .
RES 1.1 1, 2,3, 4, ...

RES /5 100, 105, 110, 115, . . .

I use NUM and RES quite often while I'm programming. For
example, when I start programming, [ type NUM to write the be-
ginning lines of my program starting with Line 100 and increment-
ing by }). I might start major sections of my program at Lines 1000,
2000 and 3000. Each time I start a new section I can use NUM
n to start the automatic line numbers. For example, NUM 1000
will start the line numbers at 1000. I might start subroutines with
easy-to-remember line numbers such as 500, 600, 700 and 800.

As | am programming and realize 1 have left out important com-
mands, I can go back and insert lines, For example, if I have lines
210 and 220 and need to insert two statements, I can use Lines 2]4
and 217. What if I need to add more than nine lines between two
existing statements. Use RES ,20 to increment lines by 20 or RES
,30 to increment lines by 50, and there will be plenty of possibie
line numbers between existing statements.

After the program is complete, I use RES to resequence all the
statements and put thim in the somewhat standard form of starting
with line 100 and incrementing by 10, This is how most of my pro-
grams are numbered for publication. The nice thing about using
RES i1s that you can't tell where 1 planned poorly and had to add
lines. All the lines are numbered nicely and you can use NUM to
help you type in the program.

I have had several people wonder why I don’t RESequence my
published programs, because it is much easier to type in programs
if you can use NUM. The answer is J do! If you see a copy that
ts not resequenced it may not be a final version, or it may be a
version that someone else has customized by adding a few in-
between lines. |

[ have had to RESequence a few programs in numbers other than

RES 100,10. The reason is to save memory by using shorter line
(See Page 12)
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Asgard Software is pleased to introduce:

PrEditor

A Programmer’s Editor
By Tom Bentley

PrEditor is the ultimate text editor for the TI-99/4A or Myarc Geneve 9640! Completely written from scratch
and extensively tested in a year of development, PrEditor is the perfect replacement for the Editor/Assembler or
g TI-Writer Editor. This incredibly fast program is loaded with features:

¢ PrEditor will allow you to have up to twao files in memory at once. You can switch between them at a touch
of a key,

¢ When switching between files the environment in each area is preserved - when you switch back and forth
you are returned to exactly the point in either file that you were last at.

® You can cut and paste text between files - take pieces of one file and put it in another.
e You have a full range of text editing functions - insert, delete, and many others.

e PrEditor offers many block manipulation functions - move, copy, and delete blocks. Forget working with
line numbers - simply mark the start and ending lines of the text you want to work with. All block operations
are nearly instantaneous because of PrEditor’s unique design

¢ Inciudes full multi-directional search and replace commands

e Built-in disk cataloger included

o Has an "as-is” mode that lets you include in your file the exact ASCII character you type, from 1-255.
¢ You can view a file while editing two others

o Works on the Geneve in 80-columns or with any TI-99/4A 80-column card

o Will take full advantage of Geneve keyboard

* Allows you to use memory available in a Supercart, SuperSpace or Mini-Memory module for an even larger
text buffer. 22K Buffer standard.

» PrEditor can be completely customized- you can permanently set for any copy the left and right margins,
screen colors, the speed of the cursor in various operations, the number of columns it windows over (1-40
at a time) as you type, the tab stops, the video display available (40 or 80 columns), and fnally, you can
re-assign ALL the functions to any keys that you like. If you want to make the “roll-up” command CTRL
E, you can!

 Finally, You can make as many copies as you like for personal use - and your personal needs. You can make
custom coples for as many ways you use a text editor.

PrEditor ic not only blazingly fast, it can be completely customized for any application - for writing articles,
letters, or programs in ¢99, Fortran 99, Assembly and Exteénded BASIC. If you use the Editor/Assembler or TI-
Writer editor and you are tired of resetting tabs (or not being able to do at all!), waiting for moves and copies. the
screen windowing 1n big chunks, having to constantly load and save files to edit multiple files, and not being able
to customize much of anything, then you need PrEditor!

$19.95 plus $.75 Shipping & Handling

Asgard Software
Send to: @ P.O. Box 10306
Rockville, MD 20850

Credit Card Orders: Call 1-800-456-9272. MC, Visa, AmEx accepted
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REGENA ON BASIC—

(Continued from Page 10)

numbers — two digits instead of three
digits, or even one digit instead of two or
three. For example, *“The Ugly Duckling™
(MICROpendium, October 1987) is num-
bered by fives to save memory so it will
fit on disk. Use NUM 10,5 to number your
lmes automatically (this 1s specified in the
article). In San Francisco Revisited (MI-

CROpendium, April 1988), the lines are

numbered by ones because I really had to
revise to get the TI99/4 cassette version to
fit on disk for the TIS9/4A. You can use
NUM 1,1 to number your lines automatic-
ally as you type in this program.

One of the most used commands in BA-
SIC 1s PRINT. You may print messages on
the screen by using PRINT and then typ-
ing the message in quotation marks. If you
have young children who want to learn to
program, get them started by using the
PRINT statement. The quote marks on the
TI99/4A are typed by pressing the function
key (FCTN, the key with the gray dot) and
the letter P at the same time.

Our PRINT statement is quite versatile.
PRINT without a message prints a blank
line. To print a message, you use the
quotes. A long message can be within the
quotes, and the computer will print in the

Demystitying assembly

Accessing perlpheral

By JOHN BIRDWELL

I hope you have submitted your ideas on
the features you would like 1o see incor-
porated 1nto our word processing program
$0 that we can soon begin to take a direc-
tion with it.

Before I begin discussing this month’s
topic I would like to correct an error in last
month’s publication. That error was in the
copy list, You must also include the drive
number of the source files, so the copy list
would be as follows:

COPY ' “DSKI.MICRO-EQU” WHERE
DSKI=YOUR DRIVE #
etc.

This month, while I await your input, I
will be discussing the means by which ac-
cess to a peripheral device is performed.

When TI designed the 99/4A they
established a common method for access-

28-character line. Use extra spaces to fit

words on the screen properly.

You may put more than one message in
the same PRINT command. Each message
needs 1ts own set of quotation marks, and
you need to separate the messages with one
Or more print separators — a colon, a com-
ma or a semicolon. A colon in the PRINT
statement tells the computer to go to the
next Jine. Several colons make the com-
puter “go to the next ling’ several times,
A semicolon tells the computer not to go
to the next line but to print the next item
right where the cursor is after the first item,
A comma tells the computer to tabulate be-
fore printing the next message.

Remember that the print separators need
to come after the quote mark ending the
message. If the symbol is inside the quotes,
it will be printed as part of the message.

Here 1s a short program to give you an
wlea how the PRINT statement can work.
100 REM PRINT
110 CALL CLEAR
120 PRINT “HELLO”

130 PRINT

140 PRINT “THIS IS A PRINTING EX
AMPLE.,”

150 PRINT ::: “HERE ARE 3 COLON

ing all external devices, this is the Device
Service Routine Link or DSRLNK.
Through the DSRLNK any manufacturer
could easily add devices to our system as
long as they adhered to the convention
established for the DSRLNK. This has
brought us such items as the Myarc and
Corcomp disk controllers, Horizon RAM-
disk, a variety of R8232/PIO cards, the

- Myarc 128/512K memory, the Myarc

Hard/Floppy Disk Controller, and many
others. Unlike other PCs, for the most part
we have been able to simply plug a card
into our PE boxes without concern about
mixing hardware from different vendors.
Talk to some of your friends who have ex-
panded their IBM-PCs about the
nightmares they have gone through atternp-
ting similar tasks and you can appreciate
what TI did for us.

devices

S?“ :

160 PRINT “CHERY”’;* AND »;“BR
AD" |
170 PRINT “RICHARD”'BOB’‘RA
NDY™

180 PRINT “BRETT™
190 PRINT “LYNN”
200 END |

You can experiment so you are familiar
with what happens when you use commas,
colons and semicolons after quotes or be-
tween messages. The separators can come
after a message without another message
in the same statement, and the next PRINT
statement will be affected.

If your children are learning program-
ming, they can try to print messages on the
screen in a program, or they ¢an use exist-
ing symbols to draw pictures., Have fun
experimenting!

100 CALL CLEAR

HO PRINT “@@@e@@@a@”
120 PRINT @ @
130 PRINT “@ 0O 0@
140 PRINT *| i |
150 PRINT *¢ \_J |
160 PRINT “ \ J v
170 PRINT * \ i
180 END

Access to devices in assembly is really
not much different than access through
BASIC. Before you can read from or write
to a file you must OPEN and you must
CLOSE it when done just like BASIC. This
access 1s accomplished through the use of
a Peripheral Access Block (PAB). In this
PAB you must load all the information the
DSRLNK needs to operate — OPEN,

CLOSE, READ, WRITE or DELETE.,

The layout of the PAB is as follows.

BYTE USE

O Operation Code

l File Type

2-3 VDP Bufter Address

4 Logical Record Length

3 Bytes Read or bytes to Write

6-7 Record Number for relative
(See Page 14)

.



MICROpendium/August 1988 Page 13

RAVE 99

MODEL 105 KEYBOARD ENHANCEMENT
< 30 DAY FREE TRIAL OFFER !!!

We have found it hard to describe in words, the feeling you'll get when

operating®our MODEL 99/10% KEYBOARD ENHANCEMENT with the TI1 99/4A.
We are so sure that you will fall in LOVE with our KEYBOARD ENHANCEMENT

that we’ll let you try it for 30 DAY as a FREE trial.
You’ll receive as part of the 30 day FREE trial offer :

t — MODEL 99/10% KEYBOARD ENHANCEMENT, 1 — Custom Cover Kit, and

1 - LUQQ/REEET CAELE. You pay $218.85 + $10.95 for Shipping and Handling.

Rfter 30 days, if you choose to keep the KEYRODARD ENHANCEMENT, just send

in the WARRANTY REGISTRATION FORM. In the unlikely event you choose not
to keep the MODEL 997105 KEYEROARD ENHANCEMENT for ANY REASON, return the
merchandise within 30 days for a NO-HASLE refund. Any mechandise returned
must be in the original package, in good working order and free of any
phyasical damage. Supply of KEYROARDS in stock is LIMITED so CALL TODAY

to avoid delays in receiving your MODEL 997105 KEYROARD ENHANCEMENT.

With vour help, WE can stop FINGER ARUGE ! ! !

MX01 Memory Enhancement System

RAVE 99'e¢ NEW Memory Enbhancement Card allows memory expansion for the TI-99/4A
up to 544K BYTES of BACKED-UP Memory. Up toc FOUR(4) memory cards may be |

installed in the PE Box which allows access to over 2 MEGABYTES of Memory.

MXD1/288 — $324.95 MX01/%44 ~ $439.95 ALL FULLY ASSEMBLED

MXQLl /44 - $209.95

LIMITED TIME OFFER, RECEIVE THE RAVE 99 "RAMDISK" AND "KEYBDARD MACRO"
SOFTWARE "FREE" WITH THE PURCHASE OF ANY MX01 CARD AND THIS AD.

% 3 save secioors i 34K

S PEECH SYNTHESIZER ADAPTER C A R D_
W Iiltlltllltt:I:=II==IIIIIHI.===I:I====I=====I==tt=:l..:l::l:llt:tl:l‘-:—.

« & LOW COST .. $49.95 + $2.50 for Shipping & Handiing

IE ‘R\I_E_JE—’D; 112 RAMBLING ROAD, VERNON, CT. 06066 NEW'
.
)

ADD S% FOR SHIPPING, HANDLING, INS,
(203) 871-7824 CT. RESIDENTS ADD 7.5% SALES TAX

1'WSA & Master Card Add 3%} ¥rd
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ASSEMBLY—

(Continued from Page 12)
record filength for program
tmage files

8 Used for cassette operations
only
9 Length of Device Name
10 Device name
Operation codes are:
>0 OPEN
>01 CLOSE
>02 READ
>03 WRITE
>05 LOAD
>006 SAVE
>07 DELETE
>(09 STATUS |
File Type is done by bits within the byte.
These are:
Byte 76543210
i "~ 7 7 | — Relative file

11— Write

| 1 — Read

| — Internal

| — Variable,

Used to provide return
status from DSRLNK.

For example, to read from a D/V file this
byte would be have bits set to 00010100 in
hex the byte would be a >14. To update
thts file you would have a > 16 since you
want to do both a read and a write.

VDP buffer is the address in VDP
memory which the DSRLNK is to use for
the READ/Write operations.

Logical Record Length is the maximum
size of a record.

Your program must set the bytes to write
for each record for Variable files and must
be set to the Logical Record Length on Fix-
ed files. On a read operation the DSRLNK
will set the length of the record read for
variable files so you should read this byte
to determine the length of the record. On
a Fixed length file this will naturally be
equal to the Logical Record Length for
Reads. |

An example of a complete PAB to OPEN
a D/V 80 file for a WRITE with the file
name of DSK1.MICRO-DATA the PAB
would be structured as follows:

DATA >0012, > 1000, > 5000, >0000,
>000F
TEXT 'DSK1.MICRO-DATA

After you have opened the file you would
simply change the first byte, operation
code, to a >03 to indicate a write opera-
tion. Then change it to 2 >0l to close the
file.
~ Operation codes >05 and >06, LOAD
and SAVE, are used with program image
files. The DSRLNK will either load into
or read from VDP memory beginning with
the address you specified for the length
given in bytes 6 and 7 of the PAB or until
the end of file on a LOAD operation. This
is the method used by the SAVE utility to
create a program image file. |

Basically its operation is to move a block
of memory, beginning with the
SLOAD/SFIRST address provided in the
DEFs of your object code, D/F 80 file and
then a SAVE PAB is passed to the

DSRILNK. This continues until the SLAST
address is reached. The maximum block
size is 8192 which is actually 8186 bytes of
data since a 6 byte header is added at the

start of the file. This header is used by the

E/A option 5 loader to determine where to
place the data in CPU memory, the length

- of the data, and Whether there are any ad-

ditional files in the program. The format
of the header is:

BYTES USE

0-1 >0000 indicates no more
files to load.

>FFFF indicates maore files to load.

2-3 Length of the file including

| - the 6 byte header.

4-5 Start CPU address for the

data and on the first file this
1S also the program entry
point, which ts why SLOAD
and SFIRST must be the
same.

This PAB is placed into VDP memory
and its location is passed to the DSRLNK
in CPU location > 8356, What is actually
placed into > 8356 is the VDP location of
the length of the Device Name within the
PAB or PAB+9.

In our MICRO-WORD program we will
be adding the ability to load a CHARALI,
character definition, file. This will provide
you with an example of this operation.
Soon we will be adding the ability (o read
and write files so this will clarify this fully.

Also this month; we will be adding in
a tab line and margins., |

MICRO-WORD

REARIAEIL R R R ER R AR R RN R AR EL R LR RN EREAEIIRARTORIESE : .
¥ To your NICRO-EQU 2dd the followlng limes immediately after the # TABS  BITE »80 306 = BARGIN (LEFY)
; B &INY line. | $ ~BITE ¢ ¥ )08 - LIFY NARGIN OF # YEIS WILL BR COLONE 6
BB E R Rt Ry Ryt R A e AR e R 7 et e R a8 a0 00473 20000 ] BTTE >89 # KON RIGAY NARGIN
t | BYTE »D1 t RIGET NARGIN AT 75 & NAXE LESS THAN 27 ROR 44
* PLACK TTENS WRICH S WILL LATER DRVRLOP CODE T0 EMABLE B5 10 NODIFY AND BYTE 148 ~ % JOR TABS STARYING WITR LRPY HARGIY
* SAVE DRFAULYS AT TRE START OF THR PROGRAX 50 1T WILL BI EASY YO CEANCE THEM BITE »84 t LETS SPACE THEW 19 APART STARTING A COl §
t | BYTH >84 ¢ A NAXINON OF 16 TABS
t BITE »92
CEARPE DATA »8509 ¥ LOAD BITR »48
t SINCE CEARACTER SEY STARYS AT »@886 XOST SKIP TEL & BTTE NEADER WAICH BTIX »B2
* PROCERDS TEE DATA I A PROCRAM IMAGE FILE BITR HBC

DATA 87T ¥ ALLOW FOR & BYTE HEADIR BITX »C

DATA @ ¢t R0T USED BYIE > 8

DATA @404 ¢ ALLOW 202 A FILE LENCTE OF 2643 BYTIS BYTE D3 * ST ONOSED TABS 10 CLOTAN 88

DATA 1} * LENGTH OF THE CEARAI ZILE HAME BITE »15

TOIT CDSKL.CEARAL" & DISK & PLUS FILZ NAME BITI 05
1 BITE D5
¢ A DRFAOLY TAB TABLE IN THR IWAGE OF TI-NRITEM BYTH D5
¥ ALL TABS ARE >86 GRUATER THAR YERIR POSITION RELATIVE 10 # BYTR 205

(See Page 16)




MICROpendium/Angust 1988 Page 15

. %fg * :Z\‘_

§
®

from

TEX*»COMP

Serving the TI-99/4A user since 1980

TEX-COMP brings you special pricing
on 3 of the hottest children’s games

ever produced for any computer at a

special back-to-school savings!

“THE MAGNIFICENT THREE”

Three spectacular solftware cartridges just In time for back-to-school glving.

NLY $1 79> (Regularly 9%)

ﬂ‘l':p‘ S

Burger Time

Ona of the hottast arcade
games in Its orlginal razzle-
dazzia format. Your chef, Pater
Pepper. I3 surrounded by pickies
and hat dogs. Dodge 'am,
apper 'em, lead 'em down
Fncrcfuru and onto & bun bafora
thay make you tha main course

Order the Complete
“Magnificent Three”

Story Machine |

Helps children writa sentances,
patagraphs, aven simple storles
whila laarning the parts of
apeech

SONYYANLR °,

Wi g Yy mingy dgm

Facemaker

Craalive fun for chlldien ages
S to 7. Provides very simple
introduction to programming
and familiarity with keyboard

MUNCH MOBILE

L

JAWBREAKER I

L BREAKER I

TEXAS INSTRUMENTS

TI.TANGO

BUY THIS, GET THIS

» FREE!

£19.95 VALUE‘
LaATED TME OFFER
BOTH PROCRAMS ONLY $11.95

Send order and make chacks payable to.

TEX-COMP

PO Box 33064, Granada Mills, CA 91344

COMPUTER SOF Tves i

More double dexterity,
Munch Mohile is not for
Sunday drivers. This car
“has arms which you usc
to grab at goodies along
the highway .. I you

A Y playver arcade game
of sudden danger and
IFTOW CS(IPCS. Yoy
contrel the Fawbreaker

dpoweriul set of
crunchers, Race through
S shitting mazces helisre
VOUT POWCT TUIN Otil—
HISINE your score by
devouring Dots and
Spectal Treats, evading
CGrinning Gobbhers and
munching Energizers.
(Jovsnicks recommended )

VISA and MASTERCARD
HOLDERS CALL DIRECT

(818) 366-6631

-

24 Houyr QOrdar Line

can. But watch the fucl.
of your trip will turn
into—gulp!—a fcw sur-
prises. {Joysticks
recommended. )

TERMS: All prices FQ B. Los Angeles. For fastest service use cushia;u qha;k of monay
order. Add 3% shipping and handling ($3.00 Minimum) East of Mississippt 4';% . Add
304 for credii card orders Prices and avasabilily subject to change without notice. We

rasarve the nght to limit guantibes

Calilornia orders add 6'»0h anles tax.




Page 16 MICROpendium/August 1988

MICRO-WORD—
(Continued from Page 14) ¥ on and off as we read a character and turn it back off

BYTE »D5 I0R R3,08 ¢ laverted sat

BYTE 48 % BARGIN AGAIN BLEP BFSBN t Hrite ont inverted bits

BYRE »88 2 BACK Y0 COLOMN @ 108 83,00 % Back to main net
¥ iC ke t M1T BITE
¥ add the folloving EQUATE | PEC B2 t DOAT ALL CEABACTER I
10YDP QD >@6@p ¢ TDP ADDRESS POR I/0 PAB | : JRE  CINVRT ' 80 -
$ £ 20N BOILD THY TAB LINE-AND-DISPLAT [T
% add the following DATA labels after BL  #TABSHT * GO SIT 1T DP
* ONELIR Data @ :ﬂl ::::ilgﬂ : :g: g:fhgggsg:EE?iITlﬂl 10 LRIT HARGID

| !
k:::TL g:;: : } i:;; ::gg:: IN T3 LIt (1] iﬂ,!ﬂﬂi?ﬂs ¥ ST IAITIAL CORSO0R POSITION ON YAB LIMK
RNAR  DATA B * RIGET NARGIN | ' '
RNARTL DATA @ % KIGET BARCIN IN TAB LINK HOY @LXAR,R6 * 50T B8 10 IRITIAL DISPLAY POSITION
CORPOS DATA 4 t |
<o0N FOSIION M Td LINE B ONAIN ¥ IRITIALIZATION COMPLEYR BEGID YHI PROGRAN

TLLIN DATA 8 | * SYARY OF TAB LINE ADDRESS .
'
X after the CURDEF statement add the following BYTE SA¥E SECHEAT ERERRRLARR LR TRRT IR IR LA S RRTIRIERLIRTARRARRRSRRRNIRLLOLALS

t the BSS reserves ths amoent of byt i t in the fi]e NICRO-BAIN reomve the labe) NAIN %

' ut of bries specilied % from the beginalng of the Lile DO NOT RENOVE the B OGHTEY ¢

1 TikL IKE TNAGE : 4 S R R PR L B A i PR P AR iRttt Bieattatatreetileeqrecte.
t [HAGL 3OR TAB LIE 88 COLUNAS LONG :

TABLIN B35 86 '
| * TINST SHOW TEE CGRAEAT CORSOR POSITION QN THR TAB LiMR

¢ add the followming after ths statesent BALD MOV &CORPOS, 20 t GRY CORS0R POSITION

L EF  BYTL :FF BLKP #¥5HR ¢ GET TO% CHARACTER THERI
TABOF? BYTE 8% s VALUE OF TARS COLO ARD] B1,>7008 ¢ 08X OFF THE INVERSI
: %0 BLRP eYSEN ¢ Wit 1Y BACK
EERIEREBRERRRSRINESTRIRSASLRLSSATNRELINRRERIEIIREALINS '
+ from NICRO-INIT file delete ALL lina aftsr 1 2R R i et bt dnisRibedbdsitabicibitoeittibteitotiivit:
! LWPI BAINNS ¢ SIT BACK 10 NAIN NS ¢ ¢ A3D TAE FOLLONING LINES TO TAE IMD OF THE MiCRO-DISP FILE ¢
t and add the followlag N ENEERESERER LT RSNERRESIERABARAKIRIRS RO ATRARTRASIRERRIRNY
FIETERARIRRERERERE R RARRNEERSNSOTIRENERERAIRARINILS ! -
? TABSEY LI 06, TIBLIN * STARY OF TAB LINE IBAGE

BL LS ' g THE Bl KL C.."68886 BARD LIXE INTO DOTS IN INVERSI VIDRO
\ GO CLEA SCREEN AXD BETORD U B2 88 ¢ 19 COLONNS LOAG
SAEEIEER RTRRRRRREREANRRERRRRRTERRESALIILNN TABSTL NOV R],*R6s ' 2 DOTS :
€ ¥E XILL NOR LOAD TAE SIES CHARAT FIGE IF IT I5 PRISEST IF 407 JUST DACT R + L00P TNTLL ALL 36 COLUENS ARE DOTS :
¢ 05E CHARACTER SET ALREADY DIFLNED JAI TaABSTI t IF MOT IER0 CORTIONK i
N . LI B9,TABLIB®Y & BOSITION OF COLONN 19 ;

LT 5@, JOVDP * NOVE CEARA1 PAR 10 VDP LI ®1,71 "6>8089 & BON PLACK IXDICATORS AY RVERT i# COLONES

LI 21,CEARPD ¢ PAB DATA FOR CHABACTER SKY LOAD L  LOOP 8 TINES

bl R2,%1 ¢ LRNGTE OF PAB TABST2 NOYH RL,¢R * NOYVI IT

BLNP OYHBX 3 Al RE 18 * KIIT POSITION

LI B9, 10TDP+ * MDST TELL DSELAX WEERE THE NARE LEWGTE IS IR ¥ EAKL BISPLAT 1 GREATER

- MOY B9, @858 * NOVL 10 DSE'S PAD LOCATION 2:5 ;instz : :gll R

BLWP #DSELAK  ROW TG YRT LOAD OF CHARAY TO ¥DP

bATA O * 11GH LEVEL DS§ LINK
* N0 NEED Y0 TRST IF CHARAL GOT LOADED SINCE ARD ENRON WILL NOY AFPECY
% NEAT WAS ALBRADY THERE
'

¢ DEFIKK THE CORSOR CHARACTER »8
t

* BON PILL IN TABS AND MARGINS
LI 2@, TARBLIN
Bl RI,TABSH
LT R2,'T "Hhdbe

LI B4,16
TABST) BOVB tR1+,R3

5B OTABOPE,R)

* START OF TABLINK
¢ STARY OF TABS

& TAR CHARACTER

* NAYINGN OF 16 TABS
¢ TAD COLOMN
£ SUBTRACT TABS YALOR

ti Eg,égggﬂ ¢ DTARY OF CHARACTER PATTIZE TiBLI ‘il B34 & BAIE A COURT
LI Rg:g . i 8.3 * POINTY 0 CORRECY CoLomn
BLYP GTNBN ¢ §OYB B2, %83 FPOT 1B A Y
: &7 CORSOE CHARACTER e B . BONE ILL 1¢
JUR TABST? 3 [t

¥ o we will invert the character set to provide inverse video whea needsd

L1 R, 8808 ¥ Start of charzeter sat

LI R2,120%8

LI R3,»p4d0 t 0fiset for inverted character set
CINVRT BLNP @YSRP ¥ Get a character

¥ the instruction [NV will raverse all 1's and #'s

* The ausber of characters to do I 8 bytes/char.

L1 BI1,TABS+1
LI  RZ,'LR"+)8898

HOVB tR1s, B3

58  OTABORF,R3

SRl 83,8

KOV B3, OLEAR

¢ POTAT TO LERT NARGIN

& LEFT AND RIGRT MARGIN CHARACTERS
t COLOMK FOR LRFT MARGIN

* SOBTRACT THE YALOR FOR TABS

¢ NARK A CODNY

¢ SAYE LEFY MARGIA YALUE

E1 Y ¢ {nvart tha bits A k8,0) t NOX POINT T0 ITS COLOMM
108 exclosive OF vill sat any bits ia the target register 1o a | aaless ?:;E :i.lRE : :g: ;:I;:ETULRIGHT HARGIN

¥ they are already a | then i1 will set thea to & @

8 In this case B3 with contains u >B488 will and its valus will be toggled (See Page 17)

_ _.i.:ﬂ. .
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MICRO-WORD—

(Continued from Page 16)

OVR *B1+,R] ¢ GIT RIGET BARGIN LOCATION

5B OTAROFE,R3 -

SRL R3,8

HOY R3,ERMAR t SAVE RIGRT EARGIN

A Be,R3  ROW POINTING TO RIGET MARGIN LOCATION
S¥PB B2 - LOIT Y

HOVE R2,%03 . 2 POT IN TR Y

LI 18,22 s DISPLAY TAB LINE AT LINK 22 _
NPT @ONRLIN, RO $ GET 70 CORBECT YOP ADDRESS POR SYSTEM YTER
Bov R1,RO t tHE EESOLY WAS IN B1 DO XOVR IT 10 Ré

A SLEAR,AI t FIGORE TAD LINT LEPT MARGIF PO DISPLAY
HOY RI,BLEARTL ¢ GAYE IT

107 B2.A1 ¢ BON DO RIGRY HANGIN

A ERNAR,BI

# SAVE DISPLAT Y4B LINE RIGHT EARGIN
¢t DISPLAT TAB LIMK
¢ GROW TAR MODAT FOR SYSTEM TTPR

BOY  R1,8RMARTL
LI K1, TABLIN
NOT @ONELIN, k2
BLYP OYNEN

01 + RETORN 10 CALLER
[

SSRITTTS RS ISRI R RTeniatistansilzstitisi L EiLts
$ 10 THE PILE NICRO-KEYS XAKE TRE POLLOWING CHANGES ¥
SR RIRELRSERIERTACRARRRARARERR AR RLRARARRIRLRLLLNE
|

t change the NEWKTI code as follows
[

R¥LTL CLB ORYIEE t RESIT REPRAY TINiR

¢ RESTORE THE ORIGINAL CHARACTIR

N0YE RZ,B1

BLNE #Y5DN ¢ DISPLAY IT

¥0Y @CORPOS, i ¢ INVIRT TAR LINE CHARACTIR

BLAP @YSEE $

Al R1,>0608 t PLACE INTO TRVERTED CHARACTER 5IY
BLNP @YSBM * WRITR IT BACK

il ¢ JETON

¢ change the INTITZ code as follows
'
ETXT2 &4 GORELIN,RT
H0Y RT.R6
A BLNAR RS
* RESEY TABLIN 70 LEFY MARGIA
N0V OLEAR, RO
L  9E08,R8
§0V R0, 8CORPOS

¢ START OF NRIT LINE
s PLACE WREBE MEIDID
¢ PLOS LEPY HARGIN

$ LEFT NARGiA

$ ADD DISPLAY POSITION FOR TABR LINE START

t NARE 015 CORSOR TAB LINE PoSITiOd

)

t change SCROLL CODE as follows

'

SCROLL NOY PLNAR,RS
B GNAIR

& FOR AON JOST RESEY 10 Y0P OF SCAZEN

¥ TEIS WiLL BE ADDED GATER
'

t replace the BACK and FOR code with the following

3

itatarat BACK SPACR pastrtsssseiiiny

MCE RE,OLUMR t AT THE LIFT NARGIN ROX
JEQ ENTIW t YIS IGROBE

t NOST WOK BACKUP 1 ON TABLIM
t [F AT START OF TABLIME WON GO 10 RIGET MARGIH

- ¢ [LSE DECREMENT POSITION

{  GLNARYL,®CORPOS  ® AT LE¥T WARGIN 90N

JAL BACKI t K0

OV OUNARTL,OCURPOS  « PLACKE AT RIGHT BARGIN
* 40M GO UP 4 LINE ON DIGPLAY

S  GONELIN,RE ! |
t A¥D PIGORY THE START OF LINE POSITiON
B  ®BEGLIN . % NAKR B6 - TO STABT OF LINB

£ 9OV ADD GTGAT NABGIR 10 THIS

i
I

?

A PRMAR,86 ¢ ALL SIT
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J¥ TN ? LBAYE
BACKI DIC B8 ¢ BACEOP DISPLAY
DEC  @CORPOS % AMD YAB LINK
JIP ENTTTA ¢ LRATVE
'
srsassaess FORWARD SPACE S¥sssssisss
RO ORMARTL,ACORPOS @ AT RIGHT MARGIN NOM

JIT Kki x 10
MOV OLNARTL,OCURPOS ¢ SAT TABLING TO LEFY EARGIN

A SOMELIN,B6 & SRY DISPLAY T0 NEIT LIMK -
B OBRGLIN  POINT 10 THE 5TART OF THIS LIM
A BLMAR,RG * ADD TRE LEET NARGIN VALDE
JIF ENTEY3 % GO TEST FOR BKD OF SCREZE

FORL IAC OCBRPOS ¢ INCREMERT POSITION OF TAB LINE
INC B6 t ARD DISPLAY
JIP ENTKT4 : NN

% add the following to the end of the file

'
BEGLIN CLR BS ¥ SETP FOR DIVIDL

DIT BONRLIN,RS * GET ABSOLUTE LINE # INTO B5 (0-23)
NPT RONLLIN,BS # NALR 26 - TO TAR V0P LOCATION OF LINR

'} s REY0RN T0 CALLEE
3
t add the folleeing to [ile NICRO-SRO
t COPY "DSE1. NiCRO-1/0°
¢ BOYTE: RIS NOST BE IMSERTED BEBORE TRY FILE BICRO-ERD
. _
sesanratsansanrs filenane = NICRO-1/0
|

SCLEN BQR 3344
SCRAMR EQU >B358
CROLST EQU »33]9
SADDR IQU 32
GPLNS Q0 8318
SATCRD DA% &
SATENT DATA #
SATLER DATA #
SAVPAR DATA @

t SAVID CHY

t SLVED DSB ENTRY ADDRESS

t 178D LEAGTI

$ S4VED PAB POINTER

SAVTER DATA § s SAVED DSR YESRIOR

NAKECT DATA 8,8,8,0,8 ¢ SAYED DEVICE WANE lLe: DSKI
DLUKWS DATA 8,0,9,0,9 MISTLUE RORTSPACE

'IPY  DiTA 0,6,0,0.6,8,0,0,0,0,0

20 500 § s 1QUAL BIT
12008 DAY 2068
DECHAL TRIT .7 2 PERIOD -

BAM  BYTE AR * TIRST BYTR OF A DSR

BSREAX DATA DLBERS,DLINTR
DLE¥TR MOY R14+ RS

§iCh vH20,R15

MO OSCRARE, B9 -

T GIT DSRLM YT
+ RESET CALLERS RQUAL BIT
t GET THE POINTER T0 PAB

BV 29,19 v SAYE 1T

i B, * POINY 70 START OF PAB FILE T9PR
BLWP OYSBE * GET YHN LENGTE OF FILE BAME
K 11,83 t SAVL 1T

SEL B3,8 L MMETTANORD

SETO B4 * INITALIZE COUNTER

L1 §2,KANBOR ¢ LOCATION 10 SAVE FANK
LARSLE INC RS  ARIT ¥DP LOCATION
INC B t ADD TG COORT

{ BB t BEAD TAR NEOLE BANE
JEQ  LNXSLN * YIS |
BLWP OVSDR t GET A CEARACTIR

¢ NOYR IY 70 BANBUF

" GOT A PERIOD

¢ A0T YET GET SOME HOXE
¢ 11R0 LENGTH

(See Page 18)

HOYD k1,3R2¢

(B R1,0DECHAL

JRI  LNISLP
LNKSLR H0F R4 DM

| | | .
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—

MICRO-WORD—-
(Continued from Page 17) INCY #2 * POINT ENTRY ADDRESS
JIQ LNEERR * TE5 IT5 A EHROR #T *R2+. RS t SAVI IT YOR POSSIBLE EATRY
CI M,T ¥ [5 DABE LEWGTR »7 HOYB ®SCLEM+1, RS % GEY LENGYH OF QOB DEVICE
J6T LNERRR x [F 50 YAIS 15 &N ERROR JEQ BANE? * TERC LXRGYR #0 MATCH POSSIBLE
CLR OCROLST ¥ CLEAR CRO SAVI (B BS,eR2¢ % IS LERGTE OF DSR'S DEVICR THE SAMI
BOV R4, @SCLEN ¥ GAVE THE LENGRH ik 560 ¥ 10 TRY ANOTHES
N0V R4, BSAVLER ¥ AGATN SRL R5,8 * NAEE & COONT
INC B4 x ADJOSY I LI  R6, NAMBO? ¥ START OF OOR SAYED NAMR
£ B¢ QSTNANK & POINT TO ERD OF SAVED NANE NABE] CD 3RO+, 3R2¢ ¢ CONPARR I? 10 DSR'S
NOV @SCNANE, 8SAVPAB o SAVE POINTRR INTO BANL JNE 560 ¢ IF BOY RQUAL TRY ANOTEBER
SRON  LNPI GPLWS * SET 10 GPL WS BEC B5 ¥ ALL THSTED
(L R ¢ CLEAR VSERION OF DSR JNE  RBANE] ¥ HOT TRY
LT Ri2,>8F88 ~ # START OF CRU-1 (>1888->1F0@) MANEZ N0 BRI 2 IR0 VERSION BOURD
N0ROM MOV R12,R12 t 15 IT IERD H0V R1,OSAVYER s MAVE IT
JEQ BOOEF ¢t 80 H0F k9, @0AVENT * SAVL DSR ERTRY POINT
SBL @ ¢ TOER OFF ROARD #0Y R12,854¥CRD * SATR CH@ BASK FOR DSR
NOORE Al RI2,>0160 t BEIT CR0 BL kY t GO BXBCOTR DST CORR
CLR BCROLST - % CLEAR SAYED CAO AP 560 * 20T RIGET VERGION
CI B12,>2609 8 BEACHRD LAST . 5Bl 9 t TORN OFF ROM
JEQ KODSR | t TES DEVICE MOT ROURD LEPI DLMRNS * BACK TC DSRLAK ¥S
KOY R12,8CRULSY ¥ SAVE CRU | XO¥ RSB0 ¢ POINT TO FILE TYPE BYYE IN YDP
SB0 ¢ t TURK OB BOARD SO IT WENORY MAPS T0 4848 BLNP #758R t READ I
LT 2,408 ¥ 5TARY OF BOARD'S DSR CODX SRL Bi,13 * SULET 00T EITRA BITS
CB *R2,00A) 205 1T YaLiD JAL [0RRR t IF ANY SET GOT AN ERROR
JAE  NOROM 50 18} 4 ¥ RETORY 10 CALLIRS #ITHOTT EQOUAL SHT
£  OTYPL,R2 ¥ POIAT T TYPE OF DSRLAX RODSE  LWP[ DLRENS * DSBLNK WS
JiP 5GO2 LERERA CLR Rt ¥ CLEAR EEROR FLAGS
560  BOV SADDR,R? * CORTINOR IOERE SNPB BI + BGVE KEROR CODE 10 TOP OF WORD
580 9 s TURD BON OW | NOYB B1,*R13 t 598 THE EBROR CODE 1N CALLERS 10
5602 N0Y *R2,R? - GET BEIY ADDRESS VECTOR POR TESTING SOCB K20, k15 * SET EQUAL BIT T0 INDICATE I2R0R NAPPENED
JEG NOROA ¢ IF IERQ DEIVICE 10T BIRE RTWP ¥ RETOEN 10 CALLER
HOY B2, 85ADDR 8 SAVE ADDERSS '
TEXAS INSTRUMENTS INTERNATIONAL USERS NETWORK
WHAT COULD YOU HAVE IN COMMON WITH..... Z
wALT B L0 soTEOR PAUL GRAY ' f
AR « 9BA0 i . p }
yrOLIFIC 9%/ T1-FORTH - GhAPRICS lﬁgﬁ%%mcﬁ:f,ugm :
PO AL I
|1MIEE'EEEI.L$EI“5EHT ATIVE EgFﬂﬁ%Duwtm?ﬂ il :nr#u“ﬂ PEVELOPER " r
CANARA GEREVE DsivELY ON T RET one ;
r1 WET SYSOP mmu}lnhgﬂ“ﬂ“ﬂﬁ
r-svirne - GBEE 0T OWELOPER  BECOME A MEMBER OF THE:
3 | i} ﬂgnﬁsfﬂﬁﬁﬂﬂf,ivm
mZ%e*  TI NET on Delphi on 15 o
71
I NO monthly minimums -~ NO surcharges - ONE standard connect charge
EXTRA FREE time on uploads - TI/9640 preduct Shopping Ares
Interactive Polling Area - MDOS, MYWORD, MYART support
Technically Oriented Group - Informative Conferences
Delphi supports up to ZAOO Baud at the same LOW price
£7.20/hr non-prime time rates
NO communications surcharges
Canadian Users: Datapac OR §7.20/hr u.s. via direct disl Tymnet
OHD S8 47,
includes 480 page Delphi User Manual + lifetime membership
AND one FREE hour of standard connect time
DIAL: 1-800-365-4636 OR §)7-576-2981
Press RETURN twice
st PASSWORD, type TISFECIAL and RETURN
Dalphi: Setara) Yideotax Corparstion T KET
3 Nlucirtome Strast Call 1-800-544-4005%5 or 617-491-3393 P.O. Box 244

Cemhridge, MA. 02133  for the Telenet, Tymnet or Datapsc number near you, Lorton. ¥a. 22009
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Trials of a ¢99 beginner

Mathematical function library
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By CHARLES E. KIRKWOOD JR.

This article is the start of a Mathematical Function Library. The
article didn’t start out with that in mind, but one thing led to another
until I thought that perhaps my attempted start might be useful.

The initial functions, with the results stored 1n r, arc:

exp(x.r) ¢ to the x power
In{x.r) logarithm ot x to the base e
- axf{a.x,r) a to the x power
anf{a.n.r) a to the integer n power
roQt(n.a.r) nth root of a
The function exp(x,r} uscs the series:
2 -3 @
3 X X X
e -1+t -4 -4 -4+
/AT T |
The second function In{x,r) uses the series:
J 5
3 5
In{x} =-2[s ¢ -+ - ¢ ],
I 5

where s-{i-1)/(14x). |

The real variable a is raised to a power x by using logarithms.
The function ax(a,x,r) takes the logarithm ot vanable a to the
natural base e by using the function In(). multiplies this by the
power X, then converts this logarithm back to a number by the
function exp(}). The value of a cannot be negative. If a s zero,
a test is made. and a value of zero is returned. The value of X can
be positive, negative, or zero. Decimal powers can be used. Roots
can be found by using values of x between zero and one, and
reciprocals by negative values for x.

The function an(a,n,r) uscs the same method as ax(a,x,r), but
if variable a is negative and exponent n is odd. vanable a 15 changed
t0 a positive value and the result is changed w0 a negative valuc.
The value of n can be negative, zero. or positive. A value of zero
is returned when incorrect arguments are used.

[t is interesting to note that some of the problem solving mcthods
devised by Newton and others before him are so applicable to the
computer today. Some of the problems required a great deal of
hand calculations and it is a wonder that they were ever solved.

One of the early problems is Newton's method for finding the
root of 2 number. He used a method of averaging,

Let us first find the square root of a number. We all know that

if R is the square root of A, that
RxR=A or R=A/R

Newton guessed at the answer: let us call this guess RO. 1f the
value of RO is less than the square root, then A/RO is greater than
the square root, and if RO is greater than the square root then A/RO
is less than the square root. Newton then said that a better answer

could be found by taking the average of RO and A/RQ, or

R = (RO + A/RQ)/2

If R is not tha square root, then set RO=R and repeat the pro-
cess. Ideally, the correct solution i1s obtained when RO and A/RO
are equal or when R equals the value of RO. This may not always
be exactly possible with the digital computer.

As an example, let us take the square root of 5. My math table
tells me the answer i1s 2.236068. Let the first guess be the number
iself, 5.

RO A/RO RO+ A/RO (RO+A/RQ)/2
3 l 6 3

3 | .666666667 4.666666067 2.333333333
2.333333333 2.142857143 4.476190476  2.23805238
2.238095238 2.234042553 4.472137761 2.236068896
2.230008896 2.236067059 4.472135935 2.236067978
2.236067978 2.236067978 4.472135955 2.236067978
2.236067978 2.236007978 4.472135955 2.236067978

In all the functions given, a satisfactory answer is assumed when
the absolute value of two successive iterations divided by the last
valuc 15 less than or equal to 0.000000001 .

Newton modified this square root formula to take care of other
roots and ended up with

N-1
{N-1}88 + A/{RG)
=

A function init() is included to initialize the constants used in
the functions. Since the real arithmetic is performed by functions,
a BASIC subprogram is included to show the steps. I stored the
functions in a file called MATH;C.

The following must be included with your program.

#include DSK1.FLOAT:C
#include DSK1.MATH.:C

{*when an() is used alsoC/
#include DSK1.CONV.C

matn{) -

{

your program

|
{8 REM BASIC SUBPROGRAMD

/ATHR WATR EONCTIONSS/
3L LBRARYS/

ftGlobal reil variablex/
{tarrays used with thet/
/sMathematical Functionss/

float mwone[8],zero{d};
f]uat teo(8],er[8],wonefB],

{¥Function exp{)%/
expix,r)
float *x,3r,
(See Page 20)

109 S0B EXPI(I,R)
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18 K
128 RO
139 10
148 1-1

158 RD=1

(68 IF RD<-0. 800000001
THEN 260

118 K=K8]

]
=
=]

150 R-RO+X0/K

188 10-10s1

209 1=1+1

219 RD=R-RO

228 TF Ro>8 THEN RD-RD/R

230 IF RD<# THEN RD-=-RD

249 RO-R
250 GOTO 169

2608 SUBEND

308 508 LN(1,R)

3108 IF {c=@ TREN R-8 ::
PRINT “IMPROFER ARGOMENT ",
"T0 LN{}" :: GOTD 474

3¢9 5=(I-1)/(X+1)

310 5Q=515

140 RD-1

3590 -1

I6A RO=4

378 IF RD¢-0. 080900001
THEN 464

398 R-RO+5/1
398 8-515¢
409 1-1+2

| (Continued from Page 19)

{ | |
float ro[B],xo[8],ra[8];

float rd{8},k{3),i(8];
init();
{epy{wone,k);
fepy(vone,ro);
fepr(x,xo0),
fcpy(wone,i);
fepy(wone,rd);
while{fcou{rd,™>" er))
{ |
fexptk,"t",i.X);
fexp(xo,” /", X, ra);
fexp{ro,”+" ra,r);
fexp(xo,"+",1,20});
fexp(1,"+" ,wone,i);
fexpir,"-",re,rd);
if{fcom{r,"!=",2ero))
fexp(rd,”/",r,rd);
if(fcom{rd,” (", zero)}
fexp{rd,"s",navone,rd);
fepyir,ro);
}

retura{r});

}

/3Function ln{)¥/
inix,r)
[loat ¥x,tr;
{
float ro[8],ra[8],2d[8];
float x1[8],x2[8],s[8],i[8];
float sq[8);
init{};
i1f{fcom{x,"¢:", zaro))
[ .
fepy(zero,r);
puts{"Improper argu");
puts{"ment to ln\n\2");
}

else
{
fexp(x,”-" wone,xl);
fexplz,”+" wone,1x2);
fexp{zl,"/" 12,8):
fexp(s,"t",s,3¢);
fepy{vone,rd);
fepy(wone,i);
fcpy(zero,ro);
vhile{fcom{rd,">" ,er))
{
fexp{s,”/",1,ra};
fexp(ro,”+",ra,r):
fexp{s,"*",sq,s);
fexp(i,"+",tno,i);

418 KD=R-RO
420 I? B<>@ THEN RD:RD/R

430 1F RD<@ THEN RD--RD

{48 RO-K
{58 G010 374

460 R-21R
470 SUBEND

508 S0B AI(4,1,R)

510 17 Ac@ THEN B:8 ::
PRINT "INPROPER ARGONERT ",
"T0 AI{)" :: GOT0 588

528 IF A-@ THEN B-8 ::
GOT0 580
%30 IF A=1 THEW R:=1 ::
GOTO 5849
548 IF X-@ THEN R=1 ::
GOTO 588

558 CALL LK{4,1)
568 1:7¢]
378 CALL EIP1{Z,R)

38 SUBEND

600 SUB AN{A,N,R)

619 AN:-A
628 IF A-@ THEN R-0 ::
GOT0 788
630 1¥ A1 THER R-1 :;
GOTO 799
648 1F Y-8 THEN R-1 ::
GOTO Tee

fexp(r,™-",ro,rd);
if(fcoa{r,”!=",zero))
fexp{rd,"/",r,rd);
if{fcomird,"<" zero))
fexp(rd,*t",avone,rd):
feprir, ro);
}
)
fexp(r,"*" two,r);
retarn(r);

}

{*Function ax{)%/
ax{a,1,r)
float *a,rx tr;
{
float 2{8];
init();
if(fcom(a, ¢ ,zern})
{
fepyizero,r)
fpput{" Iaproper argu’};
fpput{“ment to ax{}\n\n");
}
olse 1f(fcomn{a, " ==",tero)) |
fepy{zero,r); ;
else [f{fcom(a, =", vone))
fepy{wone, r);
else Hf(fcom(x, =", zero)) g
fepy{wone,r); ;
else :
|
infa,z);
fexp(z,"t",1,2);
exp(z,r);
I
return(r),

|

/tFunction an{)%/
an{a,n,r)
float %a, ¥r;
int n;
{
float an[8],3[8],x[8]);
init{};
fcpy{a,an);
i (fcom{a,™2=",2er0))
fepy{zero,z);
else 1f{fcom{a, z=", wone})
fopy(wone,r);
else if{fcom(x,"z=",zero})
fepy{wone,r);
else

{

(See Page 21)
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658 1P Aco THEN AN:-AN
668 CALL LN(AN,Z)

678 1-2%X

560 CALL EXP1{i.R)

690 1F(A<O)AND(INT(N/2)*¥2ON)
THEN R--R

108 SUBEND

88@ 508 ROOTIN,A,R)

Bi6 [F (ROBIOR{INT(N/2)%2=N)
AND{A<@) THEN PRINY "THE °,
"RGOT CARNOT BE CALCOLATED"

;BB :: GOTO 970
820 AN-A
839 1F A-@ THSN 8:6 :-
G0T0 978

849 1F Ac@ TREN AN--AM

358 K-K-1
868 RO-AN

879 RD:-1

889 IF RD<=@. 200PDRDE]
THER 964

899 I-1

902 FOR I-1 TG N :: I-Z%R0
N I

(Continued from -Page 20)

if(fcom(a,”¢",zer0))
fexp(an, " ,awone,an),

In{an,2);

itof(n,x),

fexp(z,”t",x,2);

axp{z,r};

if {(fcomls,"(",zero))

&k ((n/2)%2!:n})
fexpir,”t",nvone,r),;

}

retarn(r);

}

{tFunction root()%/
root{n,a,r)
int n;
float ¥a,8t,
{
float an[8]).ro[8],ra[8];
float ra{8],rb[&),rd[8];
float rn[8],2[8},
int m,1;
init(};
if((a¢=0)){(n/2}¥2=n)
kk(fcon{a,"¢",zero)))
{
puts{"The root cammot °);
puts{"be calculated!\n”),
fopy(zero,r);
return(r};
)
else
|
fcpy(a,an),
if{fcos(a, ==",z8r0)})
{
fepylzero,r);
return(r};

}

else

{

1f(fcom{a, ¢ ,2er0))

fexp{an,”t",mwone,an};

p-n-l;
fcpy(an,ro);
ftof(n,rs);
fepy(wone,rd);
vhile(fcom(rd,"s",er}}
{
fopr(vone,2);
for{i=1;i¢zn; 1)
fexp(z,7%7,r0,2);
fexp{rn,™-",vone,ra);
fexp(ra,” %" ,ro,ra);
fexplan,”/",s,th);
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fexp(ra,”+",rb,ra};
fexp(ra,”/",rn,r},
fexplr,™-",ro,rd);
fexp(rd,”/",r rd);
if(fcom{rd, (", zero))
ferp(rd,"s" mmone,

918 R={(R-1)*RO+AR/I)/N

928 RD=(R-RO) /R
938 IF 2D<@ THEN RD--RD

rd};
549 RO-R fepy(e,ro);
954 GOTO 884 }
968 IF A<B THEN R--R if{fcom{a, (" ,zero))
fexp(r,"t",mvone,r);
}
)
retura(r);
978 SUBEND .
{fFunction iait()x/
init{)
{

int 2,0,80,th b, ¢,
float thou{8], hun[8];
3-8

itof{s,zere);

o:1;

itef{o,wone);

t:-2;

itof(t,two);

po=-1,

itof (wo,mnone);

th: 1064

itof (th,thou);

h= 188;

itof (k, hun);
fexp(thou, t",thou,er),
fexp(er,”s” hun,er};
fexp{wone,” /" er,2or};
return,

}

The algorithms used may not be the fastest, but they werc the
only ones I had. Several years ago I had a book which had some
good mathematical algorithms for different mathematical tunctions.
Well, 1 couldn’t find this book, so for the first four. I used the
algebraic series found in a mathematical handbook. For small
numbers they work fine, but for large numbers they are slow. For
now, they are better than nothing. You might have a better way
yourself. If you do, 1'd appreciate hearing from you. T searched
through some books in the library but was unable to come up with
any real fast algorithms. Will redo the functions if I find a better

way,

Harms markets CLASS

Bill Harms is marketing CLASS for $10. The program is design-
ed for use with the Super Extended BASIC cartridge. The pro-
gram is used to create signs, posters and other graphics. CLASS
may be ordered from Harms at 6527 Hayes Ct., Chino, CA 91710.
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- TEX*COMP GOTHIC PRINT DISK (19) This -

PrOogram lats you typa a

: mapsage and then prints {t
out in 0Old English style.
looks like hand lettered
cmlligraphy. Great for
invitaticne, announcomants,

SIDBVAYS FRINTOUT (168) Late
your pripter print sideways.
Great f[or epreadahsatse and
batners. Includes two
versions and new Nultiplan
snhancamants.

VIDBEO GEAFHS (417 This disk
ie sold as a backuyp to

Public Domain and Shareware Program:s DISKS
Are Available from our Library, and Priced at
ovwneres 0f the discontiusd

ExclTlNc "Ew wnvs Tl Video Grapbs module.
TO USE__‘!PUR 71-99/4A COMPUTER Ve can only legally provide

ORDERS SHIPPED OUT SAME OR NEXT DAY —

BETRICTLY BUSINESS (36> A 2-

TELECOMMUNICATIONS

EDUCATION disk atlde collection of TELCO (57) This program has
Programe for savalusting been ratsd as ooe pf tha
loane, intsrast, stooks atc. best telecommunications

programié for the TI-wl /4A.

GREAT 99744 GAMNES VOL 1 (38> KIDS LEBARNIPG YOL 1. (272 A

A collection of the very 2-disk side collaction of DATABASE :h::" -:Pwrt-ﬂ Prggr“

baat. Professional quality. educationsl programs. Math, PROGRAMS '-‘-“: :‘“ ;“';F ;“E
GREAT 00744 GANES VOL 2 (39 ge0graphy, reading snd moras. 5““ T.' B Ypload an

Continuation of VOL 1t with RORSE CODE TRAINER (31) A DATA BASE DEND 21> A fully ownload data with your

more great saction & graphice. Pprofsasional progras to sat up dats bass program 3'“:"- EEFPﬂr:' ﬂii baud
BEGET OF BRITAIN YOL 1 <(44) A learn and pracotice cods. designed for £11ing snd rates and protocalls,.

colisction of the bamt U.K. ASTROFONY (84) Plots ths finding megezine o en

has toc offer. keavens and teaches you Ra )

t

BEST OF BRITALN VOL 2 (4%5) about the solar systes. othor :P:::;:l::“*;_’m;_ APPLICATIONS

“Legend af Carfax Abby" an XIDS LEARFNING YOL 2. (T1) | data included! - mpie

all grephlcs adventure. St11] more graat learning PR BASHE (SA} Thi F
GHOSTHAN (48) The fastest programe. Ve only included fanturs DB !r-:u::l.p::;:n- HI:t-:E::E:ntfajr::t.ZITpur
ey s et e Barse T i 12 Tated'se one of il sumations and viis progras

h invad 1 urf: Dot the best. Documsnistion writes out a compiste will.

OH WUNNY!! (50 Search the | included! - KEDICAL ALERT (25) Containe

tomb for tressure whila EBNY WMELU AcCCesgable Iiles

batog chased by mummyws. on what to do until the

doctor or paramsdice come.

BERLIN VALL (51) Excaps frow THE SISGING TI-00/4A (1) A

H. Berlin and avoild sines. 2 sidad collection of songs Could sacily save a life!

FREDDY (4@) Graat action and where the computer actumlly ANIMATION 99’ (52) Thie 1= Hlil;fgfl:ﬂ E;LCUL:IIGIT (24}
graphice. Excapa from an wings. By Xen Gilliland. the one by Rey Hazmer that du:.nu.nfinn.lisur:z ::d ,
undarground cavern. Gremt!!} FEquires epeech syn. was fuatured in the July 88 tachnical fﬂglulll %ﬂii ;

THE WINE (91> Fact action T MUSIC/GRAPHICS DENO (M) Nicropandium. See fantastic calculatipos nnnv;rliun-
and great graphice. Hours A grast collection of music animation and almoc learn and even dlli it Ilictrln;l L
of ex<citmsent with 1hié One!’ & matching graphics. how it wam done. This one e lreuit Rv B cal

TI RUXNER [l «7@> An mll new  SXBASIC NUSIC DENO (8) A 2- is destinad to be a clesaic, a1 1"' 4 en ¢"—‘"l' '1: t
upgrade of one of the best! sided collection of great AFINATED YMAE CARD (113 Thia ;:tlc:nda:uriz?::n catlions

CHESS (80 The famouws game susic with graphics. Hours is tha original animation LABEL NAKER (203 & fllr of
Zargon. Loads fros sxbamic. of enjoyment! | by Ray Knzmar thet made hiwm roqrame that lat X

CHECKERE & BACKGANMON (33> A  COMPUTER PLAYER PlARO/CHORD an ovarnight supsrstar in Prog at you make
collection of the best. AFALYS1S (69> A piano on the TI community. Thise q¥:ﬂ‘ and eaay labels for i

BOLITAIRE & BCRAPBLE (34) the scresn pleyes your sal- cilassic IE alEo referrad :ll P“rzﬂ-l;* Mail, :1':'- ;
A classwlc game collection! ecticns or write your own to ae “Woodstock” smong 2% &ic. Uses ctandar ~

VHEEL OF FORTUFE, BLACKJACK & with instructions incl, T1'srs. | tf:=tﬂf 1-b';: ﬂng Sven
JOKBER FOKER (2) Three of Also a program to learn FRINTART DENMO (4) This 2-digh ::t;'t:aE{: lctfni ure
the beast we have Esan. So keybpbard chord formation. sida collection printa INPOCON RAPID LOADER (47> A
good you will expect Vana EXBASIC YTHNAS NUSIC (232) A well known comic and IV wust for ownere of Infocom

ETRIFP POKHR (13) Vhen you win christmss and holiday msusic. printer. in --:Endﬁ inlt-ld gf
she loses svearythingi Completaly menu sslactablet FIGURE STUDY (14) Thiam i{sm a minutes. Hasy to usal

ESTROFLITI7ZRAZOO (83) Two
, ; . collection of programe that
professional guality n:t;u:t PR " pPrint Playboy type.center- GH:I;:LDG‘I' ;u?: Now you can
R R R TR R SPREADSHEETS folde out’on your priseer.  Tatny noecaateIo oy
(G4) Two great space gamsul . lﬂl:nLlf: PEiIIDUT (@) Thim :upin: for vyour Eilﬂtiﬂni.
PERFECT PUSH (8%} One of the BPREADSHEET DERD (56> A Prog priocts a asar photo Almo can be ussd if you

quality picture of Nona |
ca '
finest games esver written. mplate spreadshsst Lisa on your printer. You bresd animals such ams dogs, r

T TR

Faptagtic action and tnp . Prﬂ!r.. for IIlrnlnﬂ and won't ball cate aor hnreess.
notch Ernphi:—., EFH.EI !--! MADYy lpplic-tinn-. h.r o SPACE EHUTTL;v;Eth‘ q“llit}” GRAFPH ll.IH'.E (Eg} A collection
BUPER TRIVIA 09 (48) The best laarn and ueel N} (7} An of the best programs wa

out&tanding music/graphics
trivis gamss we havae seen, P have asen that produce
Complete with questionw! ACCOUNTING - program thet =alutee the graphs and charte from your

U.S. space program. ltm
R RATBD GANE LDERD <(28) The data. Printer ragquired!
claesic Epace Invaders with AND FINANCE Almst like watching a film

STAR/RP _ * BROUEBHOLD BUDGET PRINTOUT (397
“uonusual” guns & targete. SON DENC (16) A 2-Disk This program lets you

E TR ST WU ECE RSP ST REE CEps -

Por Adults Only! ACCOUNTS RECEIVABLE (2€) A :1“'h=°11'“t‘°“ of programs printout the data from tha
T1-99 OLOPY' (12) Now you can complate AR progras with - psi;t:: z:: :::Elyn:r Al T1 Houeshold Budget modula, ;
play the famoue board game documentation. Won ist a graat graphi { tnli IED an important feature that i
¢ right on your 90/74A. Do not prize in Tl programmiang g grapalce tuioria - Tl forgot.

pasm G011 contast. with exanplas!

i
L
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‘Now get more out of your T| Computer—tor less.

FREEWARE ONLY $4...

¢ Public Domain and Shareware Programs and Utilities to meet all your Computing Needs.
LR . T T U . T U U e N Y

. DATARASY
EREANSMEFYS GAMES UTiLITIlg Gharwmici :tgw.:g MCUAITY/MACK NG PROG RAMS APPITCATIONS Basic

DISK KANAOQER I]1 (62) Thim im
ASTROLOGY (22) This progran the TI Dimk Nanager 11

iz as good a6 the coin UTILITIES sndule on disk. Now 1f

operated machines. Tel}
it your birthday and see your module gose, yOU lf:
protscted. Bold ae s backup

APPLICATIONS

| ] a great color dieplay on HACKER CRACKER (82) A collec- .

(Gﬂﬂtlﬂﬂ&d) yuﬂr todiac sign E“d]’-.. tion of the top diek copy to ownars of the moduls.
HEHREY TYPEVRITER (84) Thiwm himtorical data on what programs including the Loads with sxbasic. .
program convarts your 99744 took place in history on bamt of the track coplers. LOADERS & CATALOOERE (28
Irons soglisbh to habraw. A your birthday. Grest for One or more af theme collaction of the h':t
Ereat tool for realigious parties or mven a cherity progreme will copy simoat catalog and mEenu/loadsr
studise. Can be combined avent. Nany famnue people 8l]l protacted dieks. Both programs we have saen.
with a scraen dump progron rely on this informstiont 71 A CorComp compatible Ready to be put on your

: to print ocut the teaxt {fron own program diske,

the Bcrean. A greaat way to
lsarn Low to do the came
with cther languagesa. Io

_F get you tn the mood, wa
alec included a muslcs

programs mre included. ;

on moest of thess progranms. (A%) This diex containe a

SCREEN DUMP (%%) Thie program 0l laction of hnndyf!:i::.
sllows you to printout what iacluding :dgruup o s
you see on the scresen whilas dispiays snc & aupsr

F raphics program of running & diek, ca reference program. Also
"Piadiar on thim disk? TI PROGRAMS FROM aodule program Instructions  inCluded 1s b Eroat diek
. ARTIFICIAL I1¥TELLIGENCE <40) ARDUND THE WORLD included. Requires a Star “"‘E,:H“L:tn“,r.nd'n"ﬂ
f Thie diak includes the LAPD COOKBOOK' (371 A compiste or Hpson caompatible printer. you
,! I;TT::,.CE:P““: progam computer callection of DUMPIT (3) This disk lete . T1 VRITER/NULTIPLAN UPGRADE
 renponde e soLr? COMPUEr  great receipes cospiled by  YOU Sopy e number of Tl (19) Thiw diek relehsed by
and qul-tinn: ‘r | | & ah LA cop who ls almo a mdulss to diek. Rditor T]l adds rsal lower cass to
oty \ & MANNETY gourmet chef. Vhenaver he Angsamblar mpdule and your Tl writer and sore,
2t 18 aimost human. Save want to B top eating place  Yidget (cartridge expander) Also spesde up Rultiplan.
& bundls on what you would be would hit the chef up racommsnded for beet resvita TI FORTH DENO (17) Thia diek
Fey & shrink for the game for & receips. 2 disk sides Eome programmiog knowledge ralsasead by T! desondtrates
cervices. Aleo includes one complately menv meleactable. will ba helpfult the power of ths programming
©f tbe better bilorbythm ORIGINAL T SALES DEMO (%)  T! DIAGWOSTICS (19) Thiw "~ language Forth for sualc
Programs B0 you can really - Thie diek given to TI program ralesased by Tl loads and graphice. Reguires 32X
take control of your deslers by Tl back in 1088, into tha TI Nini Mamory and Bditor Asssnbler Nodule.
&itting. programe #ith graphics, teat your sysien. Battaer Thie progras from dowh under
LOTTO SELECTQR (B) Thim -P-.ﬂhr FEI. TE—I‘ and +than dinpn'tig- on & diek Fut- ANy of the most oftan
program welacts nynbers svan includes the famnous #ince 1f your disk wystems used appllication mnd utility
for use In the wvarioum gamm TI!-TREX which we was not working properly, programss at your fingartips.
wtate Jotto games and even reprograamed to run on the you would not bs able to Conplete with documentation
runs a similated lotto goow TR-11 modula ineatead of tha . use it. Complete with mll} on twp diak mldews.
Unprotected a0 it i easily discontinuwed Epasch BRditor, Hocumsntation on & second
widified for additional disk sida.
Il T8

A NOTE ABOUT DEMO DISKS: TEX-COMP's demo dizks are a coilection of diskex contoining

tnique and entertaining features which we believe will help vou get more out of vour TI-98/4A.
Some [f notl ol of them are n the public domain. However, In certain casey, the authar requests

a contribution if you use and enfoy (L. While you are not legally obligated to da so, wy at TEX-COMP
encnurage your assisting these tolented programmers if you enjoy their wark. That 18 why we offer
these disks gt arch g [ow price.

BONUS

FREE DELUXE DISK STORAGE
CAaSE WlITH EACH ORDER OF
FOUR OR MORE DEMO DISKS!!

the most outstanding arcade game ever written ' n
for the TI-99/4A. Tennts i
-
%9,

Championship Tennis lets you enjov the excitement, action and thrills of 0O I s
ilui-n—-:wl!*“
i [ A\,
L

The graphic displays are all in dimensional perspective, which adds in-
creased realism.
Thousands of this program have been sold throughout the world tor other
computers. Now, you can enjoy the ultimate action arcade game on your Tl- —
9Q9/4 A EXTENDED BASIC COMPLETE WITH DOCUMENTATION —

ﬂ A collection of bonus. unreleased T1 arcade games are included. They may not be complete
or documented, but you'll certainly have a ball with them!

T ——————

a professional tennis match with complete control. 4)

VISA and MASTERUAHL
HOLDERS CALL DIRECT

(818) 366-6631

Send order and make checks payable o i
TEX-COMP =

PO Box 33084, Granada Hills, CA 91344 AUTHORIZED DEALER 24 Hour Order Line

. -hock OF
TERMS: A prices FO B Los Angeles. For lastasi service usa cashiars check of money NOTE: Payment in Ut must-sccompany aif ordera—credit -“r,j’ "::;T&::::m £oma
ardet Add 3% shipping and handing ($3 D0 Minimum) Eant of Mississippi 4% % Add maney order lor immsdiate shipment. Personal chacks require up |
3% for credil card arders Prices and avarlability subjact to change withou! notice Wa California proers add 6'72% sales tax

rensrva ths right fo il guantitias
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By DAVID MENNENCH

Wipe-Out is a fast-paced racing game in

which you must maneuver around three
other cars on the course, being careful not
to crash nor go off the road. The race con-
tinues until the on-screen timer runs out.
Although you are given an unlimited
number of cars to replace damaged ones,
your final score is heavily dependent on
the number of crashes you have.

If, when the timer runs out, you have -

had fewer than two crashes you will
receive an extended play period in which
you will travel even faster than before.

Your car is controlled by the K and L
keys, which move the vehicle left and
right, respectively. Shifting gears is ac-
compiished by using the 1-4 keys, [n gears
2-4 you move fast enough to pass other
cars, but in first gear the other cars will
pass you.

Scoring 15 determined by dividing the
number of laps you have accumulated by
the number of crashes. Thus, to get a high

_ score, you have to travel fast and maneuver

L _—

Wipe-Out

Quick reactions will keep you in the driver's seat

well.
Wipe-Out has approximately 8K of con-

sole memory left, a substantial amount.

One thing you may wish to change initial-
ly 15 the key responsiveness, This, as is,
1s not bad., but may be increased

10 CALL ClEAR
(Z2):: FOR T=1 TO 13 :: CAll
ANLOR(T,16,2):: NEXT T 'K
20 CALL, QUIOR(1,5,2,13,7, 18)
:: CAlLL CHAR{1728, "% 0CICIC
30X ): : CAILL HCHAR(H,3,12
8.27) 'BO | -
37 CALL HKCHAR(19.,3,128.27)::
CAld: VCHAR(H,3,128,14):-: CA
Ll VCHAR (R, 30, 128, 15) {H9
19 DISPLAY AT(9,6)SI7E(19):"
WIPE - OUT" :: DISPFLA
Y AT(15,3)517ZE(24): "PHESS 8P
ACK BAR TO BRGIN” {324
b@ CAll, KEY(B,K,S)::
THEN 70 1189
60 RANDOMIZE :: B-INT (16%RND
J+1 :: F-INT(16%ENI)+1 :: CA
LL QOLOR(13,F,B):: ()10 56 !
4
18 CALL, CLEAR :: CALI, CHARSE
T :: CALL MAGNIFY(3) '3
84 CALL CLEAR :: CALIL QOUOR(
1,2,2,2,2,2):: CALL SCRERN (2
) 1A

:: CALL SCRERN

IF K=32

380 Screen color

390 K to start

400 Turn on the screen

410 Loop until K is pressed
420-430  Display underline, set speed
/

to second gear

significantly by removing the on-screen  440-470  Start game, set sprites in
tmer, as it takes a long time to continual- - motion
ly update the on-screen time. You may also 480 Decrement time, display
wish to change the scoring routine, because time
it scores a little on the low side. 490 Check for crash
S0 far, the highest score to date is 1,767.  500-570  Set keypress, move car
Happy motoring. 580 Switch gears
_— _— e —  390-64Q0  Car crashed, increment
Program Explanation . Ctrash, crash sound
_— 650 Crash, increment crash
10-60) Title screen 660 Time up, check for extend-
70-50 Clear screen, set game vari- ed play
ables, set colors 670-760  Build game over screen
100-200  Define the characters 770 Display game over
210-27¢0  Build the board 780-800  Calculate score
280 Delete sprites, check for ex- 810-830  Display scores, play again
tended play option
290-320  Put the sprites on the screen 840-910  Play again?
330-370  Display the game status 920 Extended play routine
WIPE- OUT
99 TRE-19 : : [.API‘F} : CAR=15 DR %3]
2 CRAGH-0 :: POINT=@ :: TI 160 CALL CHAR(124,"@Q22AX31CE
=250 :: SPRED=@ :: FIAGS@  @OCACACASBCB39CRALZBIBANT 18
V167 | - 1714949497 10F7 18 11314244 ) |
143 CALI, CHAR(95, "FFFF*) 1194 @85

116 CALL CHAR({(44, "@31C3CIC3R
6134 R3 7B R8N BFE

DB4AEANY 18 1 A2 AR YBP IE1")
1143

120 CALL CHAR (96, VP12 101M3
SIBIE" 97 , "GPOR1F | FIFIFTFFF
",98, "8ECRFVFEFEFBRE" 99, -
NG ) 1206

130 CALL CHAR(101, " @i0F 1F3F7
FEFFFFF" , 197 | " Oaa0ANAABR0
V", 168, " CPRRRFCFERE™ ) !
2

148 CALL CHAR(36,"@11B]1F 1B
AT IRM343F3 TR0 1P ORBABFS
DB OZRPEAA2CFCECCAUPBARRD”
1222

150 CALL CHAR(124,"“@1131F231
FA7 1F07 3FBFTF 1FOH@1212 100K
(BBFACAFBC2FBF 1FEFS ABOBIBT"

"HAR(T, 15,33)::

178 CALL, CHAR(112, "FFFFFFEFE

FFFFFFF"):: CALL COLOR(11,2,
2) 11567

180 CALI. CHAR(33, "FFFFFFFFEF
FFFFFE" , 49, "FFFFFFFFFFEFFFER
")1217 |

199 CALl, CHAR (194, "FFFFFFFFF

FRFFFFE") 'R

2080 CALL, CHAR (128, "0190181019
17131312131251910102121218808
BBIB BB BIBIBIBBBIBABA"
)} 164
2180 FOR T=1 TO 24 STEP 2 ::
CAlL, HCHAR{(T,7,33):: CAld,
NEXT T 'EP.E
Vd 2, FOR T=2 TO 24 STEP 2 :
CAl I, I{:HAR(T,?,]E"I):: CA]I[I H
CHAR(T,15,104):: NEXT T 1117
232 CALI, VCHAR(1,16,112,2)::
(See Page 26)

!
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Afraid of lions, tigers
and bears? Obviously,

you didn’t see the

DINOSAURS!

DISK OF DINOSAURS is unlike anything you’ve ever seen before. It is

an amazing collection containing pictures of real and cartoon dinosaurs, a complete
dinosaur alphabet (or “font”) for creating dinosaur-documents, background scenes
where you can paste the dinosaur pictures anyway you like, a dinosaur hunting li-
cense that entitles you to go after REALLY BIG Game, and even four wonderfully
detailed, and amusing dinosaur cartoons. All artwork can be used in programs like
TI-Artist, Calendar Maker 99, Font Writer I, and any program that uses TI-Artist format

artwork.

Now you can “dinosaur-ize” anything from calendars to greeting cards to reports.
Create dinosaur stickers, dinosaur pictures, and even dinosaur logos faster then you
can say “Brontosaurus”.

We do have to put an age limit on these things though - only dinosaur enthusi-
asts from 5 to 95 are allowed to buy this (unless you can produce a permission slip

from your parents). At only $12.95 pLUS $.75 SHIPPING AND HANDLING for two-disks
of dinosaur-heaven it won’t take anyone long to save their pennies for it. Heck, a
dinosaur steak would probably cost more then that. Now you can get a whole zoo of
them (cages not included), courtesy of Ken Gilliland and his electronic paint-brush.

Send to: Asgard Software |
P.O. Box 10306 only $12.95 & $.75 S&H
Rockville, MD 20850 |

Requires: TI-99/4A 32K memory expansion, one disk drive. Printer recommended. Corcomp or TI disk
controller required to run cartoons. TI-Artist or program capable of using TI-Artist artwork required to use
pictures fully, An active imagination strongly recommended. |

Credit Card orders: Call Disk-Only Software, 1-800-456-9272. Visa, MC, AmEx, Choice accepted
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T ———— e

WIPE-OUT—

{Continued from Page 24)

CAlJ, VCHAR(1,17,112.2):: CA
14, VCHAR{1,32,112,2):: CALL
VUCHAR(1,31,112. 238
243 FOR T=1 TO 6 :: CAlLJ, WH
AR(1,T,112,2):: NEXT T !&66
200 FOR T=8 TO 14 :: CALL VU
HAR(1,T,48,24):: NEXT T '125
603 DISFLAY AT(1,16):""bdf"b
df"bdf” :: DISPLAY AT (2, 16):
" acemacegaceg” 1161
279 CALl, VCHAR(1,30,112,2)::
CALL COLOR(9,2.,2) 407
28 CALL IFISPRITR(ALL):: IV
FLAG>? THEN QOSUB 92¢3 1231
290 CALIL, SPRITE (#20, 12@.2 203
, o0, 121,120, 2,50, 134,822, 124
7, 080,25) '1¢B4
JA CALL SPRITE (#1,36,2, 165,
84,82 ,36,2,40,58) 26T
318 CALL, SPRITE (#16,128,15,1
b7,A4 ,#17,128,15,167,119) 122
8
3200 CALL SPRITE(#3,36,2, 13,7
1,844,36,2,90,97) ¢¥P5

130 DISPLAY AT(4,22): “GRAR"
:: DISPLAY AT(6,20):"1 2 3 4
" 1136 -

349 DISPLAY AT(9,18): "TIME-"
; TIME 1183

35¢) DISPLAY AT(19,24):"___
1169

360 DISFLAY AT(14,18): “SPRED
= ";SPEED :: DISPLAY AT(15,2
B):"__ " 1188

370 DISPLAY AT (17, 16): "CRASH
FS5="; CRAGH ::
25):"_* 1218

380 CALL SCREEN(4)!149

399 DISPLAY AT (24,16):"*Kx T
O START” 171

425 CALL OOLOR(1,11,4,2,2. 4,
11,5,4.9,2,5):: CALL SCRERN(
4):: CALL, QOLOR(#20,13,421,1

3,#22,2,#1,16,42,11,43,4,14,

16) 1135

410 CALL KEY(5,K,S):: IF K<>
75 THEN 410 1218

420 DISPLAY AT(7,22):"_" ::
LM=2 1144

DISFLAY AT (18,

430 SPEED-44 93 -
449 CALL SOUND(199,-2,1, 110,
617)':: DISPLAY AT({(24,16):"" !1
450 CALL, MOTION(#2,CAR,2,#3,
CAR-2.,0,#4 ,CAR+2 .0, #20, TRE , &
821, TRE+1 .8, #22 TRE,@) '@71
4673 DISPLAY AT (14,25): SPEED
HHE
476y CALL MOTION(#1,6.0) 1253
4800 TIME-TIME-1 :: IF TIME«1
THEN 660 :: LAP-LAP+IM :: D
ISPLAY AT(9,23):TIME ‘114
49 CALL PERK (-31877,A):: 1IF
A AND 32 THEN 590 !130
S¥1) CALIL: KEY(5,K,S):: IF S
THEN 476 '@32 |
5100 IF K=75 THEN CALl, MOT1ON
(#1,,-8):: GOTO 480 '236
920 1IF K=76 THEN CAIY, MOTION
(#1,0.,8):: QOTO 480 '¢M43

530 IF K-=49 THEN ()SUB 530 :

: DISPLAY AT(7,20):" " :: CA

R=-5-- (FLAGYS):: SPEED:-10 ::
(See Page 28)

The Ultimate TI-99/4a Database

For years many 99ers like yourself have settled for nothing more than fancy mailing list programs to tullill their dotobase
needs. And although they have managed small mailing lists well, these programs are too limited for any serious dataobase
work. It's now time to stop settling, and start using Tl BASE: the only database systeam that lets you get serious.

With Tl BASE you can create, access, manipulote, report, ond print information the way you want, not the woy some ab-
stract programmer forces you to do. Tl BASE lets you design your own database: it literally puts you in the driver's seat.
Like dBASE, the most popular database system for the IBM PC, TI BASE glves you a complete procedural command lan-
guage that allows you to “program” your own database system. No longer will you have to “fill-in-the-blanks” other data-
bases force you to do. After oll, aren't you the ultimote user? We think so too. ’

Not only is TI BASE powerful, but it is affordable as well. For only $24.95 (plus $2.50 for shipping) you get the TI BASE
system disk, a TI BASE tutoriol disk, o TI BASE keyboard overlay, ond o comprehensive instruction manual. To start using
THBASE you will need a disk system, 32K memory expansion, and either an Exiended BASIC, Editor/Assembler, or Mini

Memory cartridge.
TEXAMENTS

53 Center Street, Patchogue, New York 11772
Office (516)475-3480 BBS: (516)475-6463

F'I_easa ac!d !he following shipping charges to your order: $2.50 for domestic first class delivery, $8,00 for foriegn air mail (insured) deltvery. Orders are usually
shipped within a 48 hour period. All C.O.D. orders must be placed by phone. No credit card orders will be accepted. Prices, specifications, and availability are
subject to change without notice. Dealer and User Group inquirles are invited. Contact our office for more details and special offers.

__—

e ' . e
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PRESENTS THE

6TH ANNUAL

Conventlon

- Supporting the Tl 99/4A Computer at

HOLIDAY INN

3505 Algonquin Rd.(Rt. 62), Rolling Meadows, L

Easy Access from |-90 & Rt. 53

Exhibits and Seminars

‘Saturday, Nov. 12, 1988
9:00 A.M. to 6:00 P.M.
Admission - $4.00

Social Mixer Dinner
Friday, Nov.11 - Sat. Nov 12
8:00 - 12:.00 P.M. 7:00 - 9:30 P.M.

Price $4.00 Price $10.00

For more info on the Tl FAIRE or for Membership-Write:
Chicago Ti Users Group,
P.0.Box 578341, Chicago,ll 60657
or Call our Hotline: 312/755-0051
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WIPE-OUT—

(Continued from Page 26)
TRE=6 :: IM=1+FLAG :: GOTO 4
Hh3 1110
543 I¥ K=b# THEN (11';1]]‘3 H80

- DISPLAY AT(7,22):" " :: CA
R:|J+(F[M¥5): SPRKI-AD - -
IM-2+4FLAG @ TRE~1@ r (X1
ARG AT
obid IF K=51 THEN (II)UB b

: DISPLAY AT(7,24):" :: CA
R-20+ (FLAGYS ) - : SPRED=85 :
LM=3+FTLAG :: TRE=16 :: QU0
Aht) 12
5Bﬂ iF K=b2 THEN G(BUB Hhdy :
- DIGPLAY AT(7.,26):" " :: CA
R-28+ (FLAG¥5) : : SPRED=116 -
TM-41FTAG :: TRE=22 :: {;X)'I_'U
A5 '¢¥1B9
5763 OTO 4805 1948
h80 CALL MOTTON(#1,0 I'd) DI
SHLAY AT(7.,20): " ;e
CALL, PEEK(-31877.A):: IF A A
ND 32 THEN 590 EI.SKE RETURN !
i% 43
hod CALL, QOLOR(#1,7): - CAll,
MOTION(#1,9,0):: CALlL, SOUND(
193,-5,1,119, 1): - CRASH:=CRAS
Ht1l :: DISPLAY AT(17,16):
ASHES="; CRASH 1253

60 FOR T=2 TO 28 :: CALL MO
TION(HT,D,8): : NEXT T !195

619 CALL PATTERN(#1,44):: CA
L SOUND(-128,118,1,-7,1) '17
8

620 CALL LOCATR(H2,43,58)::

CALI: LOCATE(#3,19,77):: CALL
LOCATE (#4,99,97) 'A%
633 FOR T=1 TO 28 :: CALI, SO

UND(-50, 11+7T,T,-5,T):: NEXT
T :: CALL PATTERN(#1,36)::
CALL COLOR(#1,18) 1¢09
640 CAR=15+(FLA5): : - 1
: Sm‘lﬂ : DISPLAY AT(7
22) " r: IM=2 :: CALL LOC
A'l'E(#l,lBﬁ,Bﬂ): GOTO 458 11
16
650 CALL MOTION(H1,8.@0):: CA
Li: SOUND(Z2¢8,709,1,-2,1,114,
1):: CRASH=CRASH+1 :: DISPLA
AT (17,16): "CRASHES=" ; CRASH
11 CALL TLOCATE(#1,165,80):
Q1O 4548 1215
664 1F CRASH<Z2 THFEN FLAG-FLA
G+1 CALlL: SOUND(H0,83,0) -
: CALL SOUND(SA,703,%):-: CAlL
L, SOUND(6O,8C0.0): : TIME-14

LI

:: CAR=15+(FLAGKS):: GOTO 2
8 1137
670 FOR T=1 TO b :: CALL DKL
SPRITE(#T): : CALL SOUND(-4%
s, 1): - CALL, SOUND(—12x3,
AN, 1Y:: NEXT T :-: CALL TE
I5PRITE (ALL) 179
680 FOR T=1 T0 14 :: CA[.LG’O
1OR(T,2,2):: NEXT T :: CALlL
MAGNIFY(3):: CALL CIEAR 'A33
699 CAldL, CHAR(128, "1 A7
AT TEFCRCTIZ TT AT XX NNR
P33 TBIFTET ﬂBtlﬂFIW'
, 14, "VFVFFFFPFFFFRFRE" ) : :
AI.L C()I.(JR(IEI 2,2) 1238
T3 CALI, HKCHAR(15, 1, 14,32):
: CALL KCHAR(19,1,1M,32):
FOR T=16 TO 18 :: CAlLL HCHAR
(T,1,443,32):: NEXT T :: CALL
oPRITE(#1, 128,2,124 ,200) 122
7,
710 DISHLAY AT (13,1): " bdf’b
df "bdf "bdf "bdf "bdf "hdf” :: D
ISPLAY AT (14,1): "acegacegace
gacegncegacegaceg” 1943
1200 FOR T=1 TO 2 :: CALL VCH
AR{13,T,112,2):: NBXT T :: C
AlLl. VUCHAR(13,32,112,2):: CAL
. VCHAR(13,31, 112 ,2) 1171
730 CALL SPHITR(ﬂz 120,2 , 150
, 1782,0, 15): : CAIL CHAR(119,”
FFFFFFVFFFFFFFEFR" ) 1222

740 FOR T=1 TO 12 CALL HC

HAR(T,1,123,32):: NEXT T ::

FOR T=1 TO 8 :: CALL COLOR(T
2,2):: NEXT T :: CALL OOLOR
(12,2,2) 1182

TH6 CALL OOLOR(11,2,2):: FOR
T=20 TO 23 :: CALL, HCHAR(T,
1,119,32):: NEXT T M9

76 CALL VCHAR(13,1,126,2)::
CALI, VCHAR{(13,2,120.2):

LL VCHAR(13,32,120,2):: CAIlL
VUHAR(13,31,126,2) 1132

773 DISPLAY AT(3,7):"G AME

OVER" 1210

T80 1F CRASH-0) THEN CRASH:1
1133

T99 LRT HJIHT‘INI'((LAI*.’S]/CR
ASHY 16379

84 IF POINT>HS THEN BS-FOIN
T 1262

B16) DISPLAY AT(6,0):"FOINT T

OTAL="; FOINT 1224

8260 DISFLAY AT(9,5): "HIGH SC
ORE="";i8 '129

830 DISFLAY AT (24,5): "PLAY A
GAIN Y\N?" 1131

84¢ CALL. CHAR(B9, "44442810
1010019°) 1215

B85 FOR T=3 TO 8 :: CALL COL
OR(T,16,5):: NEXT T CALL

COLOR(14, 16 ,5,12,5,5,11,4,5,
(See Page 29)
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The 9918A and earlier chips

By TONY LEWIS

The following is the start of a multi-part
series on the TMS 9918A and Yamaha
9938 video chips. The 9918A is used in
the 99/4A and the 9938 is used in the
Myare Geneve. — Ed. |

Texas Instruments is an industry leader
in developing video display processors, or
VDPs, as they are commonly called. TI
has released three generations of video
chips since the mud-1970s: the 9918 series,
the 9938 series (fully developed and sold
by Yamaha), and the state-of-the-art
340X X series. This and future articles will
discuss the T1 video chips, their history and
implementation in various computers. The
main focus will be on the hardware aspects
of the VDPs, rather than the software us-
ed to run them. Hopefully, readers will
gain insight on not only how the video
chips work in their computers, but also
some of the 1ns and outs of why programs
written to access the YDP use certain ad-
dresses and other tricks.

Before going further, please note that 1
am not an electrical engineer, so if you run
across a mstake or two, don’t hesitate to
bring it to my attention, and I'll note any

WIPE-OUT—

(Continued from Page 28)

9,2,b6) 1167

866 CALL OOL.OR(1,16,5,9,2.5)
1249

8740 CALL COLOR(#1,16,#82,13)!
189

880 CALI, KEY(5,K,S):: IF S8
THEN 882 !'188

B9 1K K=89 OR K=121 THEN CA
LL CLEAR :: CAlLL DEISPRITE(A
[.Ill):: X0 78 1119

98 IF K-78 OR K=11¢ THEN CA
L, CLLEAR :: END '118

91 CALIL, SOUND(1239,115, 1, 150
1, 170,1): - QOO 8883 '@BS
9200 DIGPLAY AT (20,17): "EXTEN
DED™ :: DISPLAY AT(21,19):"G
AME" :: CALL SOUND{(199.,728, 1
):: CALI, SOUND{109,509,1)::
CALL SOUND(243,808,1):: RETU
RN 50

_

corrections 1n a future article. The reader
is urged to consult the extremely well-
written data manuals on these fine chips,
and the TI99/4A Console Technical Data
manual, both available directly from Texas
Instruments.
THE 9918A ARCHITECTURE

The TMS9918A/9928A/9929A video
display processors are display devices that
were specifically designed to be used with
a color monitor or television set. Previous
video chips were made for use with
monochrome monitors for pure display of
text. The 9918 is indeed a processor itself,
which generates all the necessary video,
control and synchronization signals for the
motitor with little or no extra circuitry. It
also controls the dynamic RAM which
holds the display information. All of this
without any input from the main
microprocessor. The 9928A and 9929A
are functionally identical to the 9918A, ex-
cept that the 28 and 29 are for use with

'RGB (red/green/blue) monitors; the 28 is

for American monitor standards, while the
29 was designed for European standards.
The bulk of this article centers around the
9918A. which is used in the 99/4A.

The 9918A offers the following features:

¢ 256x192 resolution

¢ 15 colors plus transparent

* general 8 bit data bus interface to the

main microprocessor

e direct wiring to 4K, 8K or 16K

dynamic RAM memories |

® automatic and transparent refresh of

dynamic RAMs

* multiple VDP systems capability

* external VDP input capability

* composite video output (9918 only)

® unique ‘“‘plane’’ representation for 3D

simulation (sprites)

Most of these features should alrady be
known by most TI users. The 99/4A°s
VDP can indeed display pixels in a 256
column by 192 row screen with 13 colors
plus a 16th *color.” which is transparent,
and equal to the background color. Sprites
are also a well knoiwn feature, and are us-
ed in most video games. They allow a kind
ot 3 dimensional image in that sprites ap-
pear to pass over and under other sprites,
depending upon their assigned number.

The hardware features of the chip are not

as well known by most users. The 9918A
1Is always used as a ‘memory-mapped’
device, which means that the VDP itself
is wired to appear as a series of memory
locations to the computer (more on that
later). The VDP does not depend upon the
main processor to control the dynamic
RAM or display processes,

As noted above, the 991 8A can use 4K
or 8K RAMs, but usually 16K x { DRAMSs
are used, as in the 4A. These video chips
have some unusual features not often us-
ed, such as the ability to intermix the out-
put of two VDPs on the same screen. They
can also be wired to accept external video
and mix the 9918A output over the video,
which becomes the background. There was
an article in Radio Electronics a couple of
years back that described a kit based on the
99]8A that allowed the user to superim-
pose titles and graphics over videotape.
These features would be extremely difficult
to implement wusing the 99/4A,

unfortunately.
INTERFACING THE 9918A

As mentioned, the 9918A is used as a
memory mapped device (Fig. 1). This
means that the 9900 can read or write to
the VDP as if it were just another RAM
memory location; the 9900 does not know
that the 9918 is a separate processor, or
exactly what 1t 1s doing at any given mo-
ment. This feature has its advantages and
well as disadvantages. The 9200 com- -
municates with the VDP by use of 8 data
lines, 3 control lines and an interrapt line.
Through this interface the micro can con-
duct four operations:

1. Write data bytes to Video RAM
(VRAM)

2. Read data bytes from VRAM

3. Write to one of eight VDP write-only
registers

4. Read the VDP status register

~ Each of these operations requires one or
more data transfers to take place over the
data bus, with the three control lines deter-
mining the type of operation.

The type and direction of data transters
are controiled by the CSW, (SR and
MODE signals. CSW is the 9900 to VDP
write select, while CSR is the VDP read
select. When either is low (voltage=0

(See Page 30)
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(Continued from Page 29)
volts), the VDP can be read or written to.
The MODE pin is usually high (5 volts);
s brought low when reading or writing
data to the VRAM. A neat trick is to tie
the MODE pin to a low order address pin,
such as Al4, like on the 99/4A. Then the
ditference between a read/writc to the
status registers vs. the VRAM 15 only hex
>(002. That way, the addresses used to
access the chip automatically take care of
thc MODE pin status. instcad of the
software,

You can either read or write to the
VRAM to change what is on the screen or
stored 1n memory. But the VDP does not
have address lines like ordinary RAM, so
how can you tell it to write or read a byte
out of 16K worth of VRAM? This i1s done
by sending a 14 bit address first. one byte
at 4 time, then reading or writing the data.
For example, a video write would take 3
byte transfers over the 8 bit data bus w

complete:

Byte Data transferred

1 address bits AG6-A 3
2 address bits AQ-AS
3 data bits DO-D7

S0 every ume the 9900 wants to read or
write to just one byte in the video memory,
It has to transmil both the address and duta
as data bits to the 9918A . which interprets
the information.

Reading and writing to the VDP
registers are just a little less complicated.
To write to one of the eight registers, you
send the 8 bit data as the first byte, then
the second byte contains the 3 bit register-
seleet code. To read the VDP status
register. you merely read the 8 bit byte.
Rementber that while you're reading and
writing to registers and VRAM . the 3 con-
trol signals must atso he 1 the appropriate
viducs (high or low ) to determine exactly
what's gotng on.

A tew other intertace pins exist on the
991 8A to keep things coordinated between
the micro and the VDP. The INT interrupt

pin is used to generate a low interrupt at

the end of each active- display scan which
Is about 1/60 sccond for the 9918A. This
mterrupt can be turned on and off by con-
trol and status bits in various registers. The

RESET pin caused the VDP to reset itself

whenever the reset signal is brought low.

This allows the VDP to get ready when the
computer 18 first turned on., or when

- . - -1 1
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9918A interface
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manually reset by a user-activated switch.

Timing for the chip comes from the
XTALI and 2 pins, where a 10.7+ Mhz
crystal 1s connected. The CPUCLK pin is
the color burst pin, and outputs a signal at
the crystal frequency divided by 3. The
GROMCLK signal 1s output at a frequen-
cy equal to the crystal frequency divided
by 24. We'll show you how they are used
on the 4A later.

OTHER VDP INTERFACES

The 9918A interfaces to the VRAM

(which is just ordinary dynamic RAM) by

means of two sets of complex function

pins: RD und AD. When we say that the
VDP can address 16K of memory, we are
talking in terms of bytes, or 8 bits, But,
unlike the commonly available static RAM
which often comes in 8K x 8 or 32K x §
formats. dynamic RAM usually comes in
a 1 bit format. Therefore, to get 4 byte,
or & bis of data, we need eight 16K x |
VRAMSs. So the 9918A 15 connected to 8
chips to get a byte of information each
time.

Another unusual aspect of dynamic
RAM is its addressing modes. The VDP
has only 8 address bits, ADO-AD7. How
can 8 address bits reach to 16K worth of

addresses? The answers 1s provided by the.

two pins marked RAS and CAS. Dynamic
RAM addresses are split into two com-
ponents — rows and columns. Uniike a
static RAM (which inputs all address lines

simultaneously), a dynamic RAM will
receive the first part of the address on
ADO-AD7 when RAS goes low, then the
second part on the same ADO-AD7 lines
when the CAS line goes low.

Needless to say, it all happens quite
quickly. Be grateful that you do not have
to program the microprocessor to do this!

Since dynamic RAM needs to be
refreshed on a frequent basis, the VDP also
takes care ot this bit of housekeeping
automatically too (transparent refresh). As
you may have suspected, the RDO-RD7
lines are the data lines that are connected

1o the individual data pin (one per chip, not

&) of each of the 8 VRAM. The RD lines
read data output from the RAM; lines
ADO-AD7 are used to write to the RAM.
in addition to being address lines. A R/'W
signal tells the VRAM if the VDP wants
to read or write a byte to the VRAM.
The COMVID pin outputs the composite
video for use with a composite monitor
(Fig. 2). A simple external modulator cir-
cuit revises this signal to allow its use with
a color TV set. The EXTVDP pin allows
input from another VDP, such that their
signals can be intermixed. The RESET pin
mentioned earlier is also used in syn-
chronizing external video signals, like
those of a VCR, with the VDP output. In
this case, the external video becomes the
background, and the text or sprites/grahics
(See Page 32)
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_TEX-COMP

brings you

Ten Comp, the wordd's largest retailer of Texas Inwruments home
‘I\[‘ vompater produces inviees you and your fumily to join the millione of

‘ fomlies wlie are abready LIsIng the Tl-w!"‘ﬁ, the must pnwrrful arul

verwithle home computee ever produced. There are over 1000 peo
grams noew wvanfabsde or the TEW4A i luding edu ation, (aivly
finabomg, oroade games, word processing, Jdara hase management,

st the i goes on ad on, New software 8 accessories are being
continuointy introduc el Tex-Comp and Texas [nerruments have puat

SpECial b.':le-tO-SChDO' 53”'"95' toether th after o provide youwr family with the oppartunicy 1o get

sarted wnh s real gquality computer instead of an underpowered

A COMPLETE COMPUTER i

YOU RECEIVE
THE FOLLOWING

{. T1-99/4A Deluxe Black & Silver
Computer complete with TV sdaptor,
pover supply, ysers manual, prograa-
Ing manual and | year i warrenty,

2. One pair of TI Joysticks

J. 4-Yotume s#t of Datamost books for
the T1-99/4A: Kide 3 71, Computer
Playground Tl, flementary T| § Ganes
Tis Play

4. Best selling book "Programs for the
Tl Howe Computer®™ by Davis

5. 10 Nost Popular T{ Software Nodules:
Early Learning fun, Physical Fitness,
Amazing, Hangman, T Invaders, 8lasto,
Hunchean, The Attack, Tombstone City,
and Home Financial Declsions

6. Cassette recorder Interface cable

. Tex-Comp T1-99/4A Catalog & Order XIt

8. $50 Savings Certificate on future orders
Purchase up to $100 from o large selection
of Tl Softwsre, Accessories and Books

. at /2 the regular price,
|
FAMILY

. .' GIFT ALELTIORIZL )

EAL R Your Cost

TEX%COMP $99.95

Shlmnu hendling & imsurance on thiz mpeciel oifer

AMERICA'S NUMBER ONE 3} S S e sie s,
TI COMPUTER RETAILER

@  Charge-it On Your
@ Visa or MasterCard
ORDER BY PHONE

el

THE PERFECT

Complete with a $50 Savings
_ Certificate for use on future purchases.

e

Whether you're a herunner ora “pro’, the Tl

24 HOURS A DAY gmjjﬂmputer will give you more for your
7 Davs a Week! Everything about the T1 Home Computer
81 8 3 6 IS df“?lﬁnpd to make it easy to use. So it's the
| | 6-6 3 1 easiest to start with, and stay with. For the
P.0. Box 33084, Granada Hills, CA 81344 whole family.

TERAS: Al prices F.0.B. tos Angeles. For fastest service send cashiers check or money order.
Personal checks require up to I5 days to clear. Prices reflect 8 31 discount for cash or
approved check. Add 31 for Credit Card orders. Prices and avallabi!ity sre subject to change
vithout notice. We reserve the right to Vimlt quantities. Callfornia orders add €.5% sales tax.
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(€ontiriued from Page 30)
1s supermmposed over the external video.

TMEPS13A

Fig. 2: 9918A/28A pinouts

VDP Registers

Unltke other general purpose
microprocessors, the video display pro-
cessor can not be manipulated by running
its own program. With the 9918A, the pro-
grammer can cause the various features of
the chip 1o be enabled or disabled by set-
ting the individual bits, or **flags’ within

registers. Likewise, the VDP can tell you
what’s going on by setting flags within its
status register, which you can read.

The gight VDP write-only registers are
defined by the user to give the desired
results. There are numerous articles and
books on what each bit of each register 1s
for, so we won't belabor the definitions
here. Instead, here’s a short summary of
the eight registers and some of their
features:

Register (1: two bits {out of eight} are us-
ed to control the MODE and external VDP
input.

Register 1: has eight option bits which
control various features such as interrupt
enable, BLANK enable, and the operating
mode of the chip. Sprite size and
magnification are controlled here too.

Register 2: defines the base address of
the Name Table sub- block.

Register 3: defines the base address of
the Color Table sub- block.

Register 4: defines the base address of
the Pattern, Text or Multicolor sub-block.

Register 5. defines the base address of
the Sprite Attribute Table.

BUD MILLS SEPUIZJESZI HOR'ZON

SEND
OPOER 166 Dartmouth Drive
10 Toledo Ohio 43614

RAMDISK

Revised 5-3-88

Register 6: defines the base address of
the Sprite Pattern Generator sub-block.,
Register 7: contains the color codes for
the text and background 1n the Text mode.
The Status Register is an eight bit
register that is read by the 9900 to deter-
mine the status ot various items. You can-
not write to this register. The Status
register holds the following information:
* Interrupt flag: this is set to 1 with each
interrupt, and cleared to O when the

- register 1§ read.

® Coincidence flag: this is set to 1 when
two or more sprites coincide (have an
overlapping pixel}; it is also cleared when
the Status register 1s read. Good for game

- applications.

* Fifth sprite flag and number: if there
are five sprites on a horizontat ling, the flag
is set to 1, and the number of the fifth sprite
is placed in the lower 5 bits of the register.
Once again, good for game applications.

. VIDEO DISPLAY MODES

The video display modes availabie with

the 9918A are all controlled by software,

- and are mentioned briefly here for com-

(See Page )
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1 MEG RAM
BATTERY-BACKED
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385 53456

For a CURFENT Ouote

Prices are only good to SEPTEMBER 15, 1988
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RRPD<+RPAM 3841 DSDD $300.00 3¢/16 Consnle tem Mod 36 .00
HED-BAM 1921k DSSD $200.00 wlth Juhn Guions switch Mod.
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Pre-Built READY TO RUN ADD $60.00

Hare HORIZOM card

Deduct 5% IF you are purchasing + MANUAL + MENUY .3 $40.00
S or More of the above Kits,..... == <c——e— e e e — e

' PHOEMIX MOD to add 90k $80.00

Abgve Kits include the HORIZON Card, a BODT Drive to a 180k %120.00

Instructions,MENU EOS and ALL parts,
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Uhio Fesidents add B% sales tax
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_ and Lanada

Shipping OverSeas ADD $12 Surface
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For current prices or information
300 Baud, 7bit.even / 1200,8Bbit,no
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ENEUVE 25bk $145.00
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* Credit Card orders (Visa, MC, AmEx) may be placed through Disk Only Software at 1-800-456-9272. ¢
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1988 The Year Of The Upgrade

A COMPLETE EXPANSION SYSTEM

Not The Up Trade

AN S

9900 + FOR THE TI99/4A CC

THE ULTIMATE
99/4A EXPANSION SYSTEM
AT A SPECIAL
PRICE FROM TEX¥COMP"

] | COMPLETE
g he S54A Usr 1 now o tgoner s EXPANSION SYSTEM
finest and most complete expansion system NOTH'NG ELSE TO BUY!

ever offered for the TI9G/MA

* 9900 Expansion Box & Regulated Power Supply (UL Approved)

¢ 32K Memnry Upgmde Adds 32K bytes of Random Access Memory to your system.
* Double Slded/Double Density Disk Controller (operates up to 4 drives)
* RS232 Interface Lets you add a wide range of other accessories, such as printers
~ or telephone modems, one parallel and 2 serial outputs.

* 1 SS/SD Disk Drive Allows you to store and reirieve data on 5 '%-inch single- or

double-sided flippy diskettes.

* 1 Disk Drive Case & Regulated Power Supply ALL FOR
Handles two “z-height drives easily (UL or LAC Approved) $379 95

* New Disk Manager with Improved Disk Utilities Plus S&.H

¢ All Cables & Instructions Including a free T! RS232 Y-Cabie.

—————
e m—

For abave system with full size ot %a-height DS/DD Drive SPECIFY $£399.95

For above system with a pair of Yz-height DS/D0 Drives

NEW LOW PRICE 49995

CorComp RS232 Card (for Tt P-Box) 79.93
CorComp 32K Card (for Tl P-Box) 99 95
CorComp 256K P-Box Cord WRITE
CorComp 512K P-Box Card WRITE
CorComp DS/DD Contratier (for TI P-Box) 149,95
CorComp 9800 System with Free RS232 Y-Cahie 289.95
CorComp Stand Alone RS232 with Free Y-Cable 99.95
CorComp Stand Alone 32K 89.95
Triple Tech P-Box Card (Clock/Buf fer) 119 495
9900 Clock Stand Alone 69.95
“Grom Buster' (lor 1983 Consoles) 24 95
Load Interuot Switch fwith FREE Screen Dump Program) | 1995
PDI Diagnostic Module 24 95
NEW “Writer-Eose”’ Word Processor & Speli Check New Dictionary 39.95
IBM Connection (39.95 with Controller Card) 49 9%

/1 -Height D3/DD Disk Drive (2 will fit in P-Box)

New Lower Price B9.95

Full Size $5/5D Disk Drive (exact replacement for TI 1250) 5%.95
Full Size DS/DD Disk Drive 79.95
Drive Enclosure with Regqulated Power Supply for 2 Y2.-height or 1 full Orive 39.95
Cable Kit for 2 Y2-height Drives (for installotion in P-Bax] (9.95 with drives) 29.95
- TERMS: All prices FOR Los Angeles For fastest service use cashiers check or money
Send arder and make checks payable to.  [\GRRUEALIL VISA and MASTERCARD order Add 3% shupping and handiing ($3 00 Mimimum) East of Mississippi 4% Add 3%
\ | HOLDERS CALL OIRECT for Credit Card orders Prices and availability subject to change withaut notice. Wa fesarve
TEX,*COMP ‘818) 365 6631 the right 10 limil quantiies -
ks NOTE: Payment in full must accompany all orders—credil card, company check o
PO BOX 33064 — GRANADA HILLS, CA 91344 : rder Ko immediste shi . Parsonal chacks require up 1o 4 weeks ko clear
h V’SA | 24 HI‘JUI’ Urder Lfne m;. r '.ddll:h‘r'ri .;m alc recuirg up AT
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(Continued from Page 32)
parison with the later VDP chips. An in-
teresting feature of the 9918A was (for its
~ time) not only the built-in ability to display
color, but the ability to display text and
graphics, even a bit-map mode. Sprites, of

course, are another built-in feature that

made games and advanced graphics a snap,
since the VDP controlled manipulation of
the individual sprites. If you have a LOAD
switch for your console, you may have
seen the sprites still moving, even though
the rest of the screen was frozen by press-
ing the switch. That is because the VDP
keeps track of the sprites, not the 9900.

The display modes are Graphics 1,
Graphics 11, Multicoler, and Text.
Graphics T and I allow the familiar
32-column text display with graphics. with
I mode capable of a more complex
display. Multicolor mode simply displays
individual blocks of color, while Text
maode allows a 40-column display, often

used in assembly- based programs,
The 9918A AND THE 99/4A
Well, now that we have covered thcrins

and outs of the 9918A, let’s look at how-

it 15 used in the 99/4A (Fig. 3).

The registers and the display modes are,
of course, the same for the 9918A in the
4A. For the 8 bit data bus, the TI uses on-
ly the DO-D7 lines. Address line 14 1s con-
nected to the MODE pin; that is why the
read and write addresses are separated by
>0002 {ie. VDP write data= > 8C00,
VDP write address= >8C02).

The various register/addressses are set
by a 741.5128 3 to 8 line decoder, which
1s a terrible waste of address space

in common use. The VDP interrupt signal
1s routed to the 9901, and is input as an

-INTZ. or second level interrupt. The VDP
reset pin is tied to the system reset pin to

ok L i il e

keep things synchronized. The
GROMCLK signal goes — where else —
to the GROMs for timing purposes. The

- CPUCLK signal goes to the TMS59919

sound generator for a clock signal. The
VRAM used are eight TMS4116 16K x 1
dynamic RAMs, configured as previous-
ly noted. As a testament to their relative
age, the 4116s need not only 3V for power,
but -5V and 12V as well.

One thing more to note is the use of
VRAM for storage of BASIC programs,

PABs, buffers, etc. The TI console itself

does not have much RAM to call its own,
just a small block at >8300- >33FF. Ti
shoved everything else mto the VRAM.
Therefore, in addition to being' 50 slow In
executing BASIC programs because of

‘double interpretation, the poor 9900 has

to slow down to talk with the 9918A , since
it is memory-mapped. Even with assembly
programs, the relatively useless opcode

(See Page 35)

Ll e

cnrm sl D
et LSt ﬁ-,;,j' . | q'. liﬂ
sp inppn 19 (LW ) .

I : ik
ﬂl I
™ - [ m
- ) ) —
“ —'!
AR ——A
'I'r : u
= al, -
-I. - 1
N Y

Sriz uaee [T
S vnal (ERT)-

ST ULl ¢ TN
Mo ad b ERL_
Betkupesa [ (B9 )

trusm s (TN )

i ar { I )
B uem-a T

Sun IR ] (_nng:l ,,.:

wizueers (.agteeng

Tiid L5V 14 C LGCCK

Lemt A
vy I} 4]

cipd c+il
1) (] ]

AT (_'..'HDGUT _}—_.

Fig. 3 The 99/4A Video Subsystem - -




(Continued from Page 34)
“NOP"’ (no operation) is often used in
VDP accesses to allow for timing dif-
ferences between the 9900 and 9918A.

OTHER TI VIDEQO CHIPS

Technically speaking (pun intended), the
9918/28/29A series does not exist
anymore. They were replaced in the early
1980s with the 9118/28/29 series. The
9118 is a drop-in replacement for the 9918
except that the GROMCLX isn’t available
(Fig. 4), The other major change is that
the 9118 can use 16K x 4K DRAM, in-
stead of 16K x 1K, thereby cutting the chip
count down by six (Fig. 5).

Thiddi28 19

Pins 35 10 38 are the anly pins which vary for cach device

Fig. 4: 9918/28 pinouts

But betore the 9118 and the 9918A.
there was a TI video chip called the
TMS9927/37 (Fig. 6). Not many people
have heard of it, but it was a powerful

chip. more powerful than the 9918A in’

some ways. The 9927 was a pure
monochromatic text generator that could
be programmed to display up to 132 col-
umns per line, and up to 64 lines per
frame, if the monitor could accept them!
Figure 7 shows the typical layout.

So. why don’t we use that? Because the
scrolling and cursor controls are primitive,
and useful more for simple data displays,
rather than in a personal computer. And
the 9927 has a messy interface, requiring
dual-port- RAM, a character generator
ROM, etc. A product of the 1970s, the
9927 was state-of-the-art ten years ago, but
not today.

NEXT? |
That’s a quick rundown on the
TMS99i8A from a hardware viewpoint.
Next we’ll cover the 9938, the second

Texas Instruments Video hips
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generation VDP that was initiated by T1,
but completed by Yamaha and Microsoft,

“and available today.

If you'd like to know about the 9918A
(and other) chips, consult the references
below. Questions about this article may be
sent directly to the author at 409 Drol-

mond, Raleigh, NC 27615 or on Com-
puserve at CIS 73357,1730.

REFERENCES | :
TMS9918A/284/294 Video Displav Processors Data
Manual, 1982

TAMS5Y118/28/29 Video Display Processors Data

(See Page 36)
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Geneve

Myarc's Alabama connection

By MIKE DODD

Many people have written or called me
complaining about Myarc customer ser-
vice. The complaints all have one thing n
common: people have been having an ex-
tremely difficult time getting answers from
Myarc.

Almost all Myarc literature hsts the New
Jersey address and phone number for
Myarc, but, according to many users, get-
ting through to the New Jersey office on
~ the phone has been extremely difficult at
times — [ understand that the New Jersey
office does not have a full-time secretary,
and 1s answered whenever New Jersey
Myvarc employees have time. Some users
have said that the phone has been busy for
very extended periods of time, leading
them to suspect that the phone was left off
the hook.

According to Myarc spokesman Jack
Riley., customer service is now being
handled by the Alabama office. Any writ-
ten communication sent to New Jersey is
forwarded once a week to the Alabama of-
fice. Riley says. You can call or write the
Alabama office directly, in an effort to ex-
pedite the response. The address is:
Myarc, Inc.. 2624 Ranier Drive NE, Bir-
mingham. AL 33125. The phone number

TI VDP CHIPS

(Continued from Page 35)
Manual. 1984

TMS9927 aned TMS9937 Single-Chip Video

Timers/Controflers, 1982
T1-99/44 Console Technical Data, 1983
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is 205-854-5843. The Alabama office
phone will be answered by a secretary or
Riley.

According to Myarc, return authoriza-
tions must still be obtained from the NJ
office.

Some users have said that even when
they do get through to customer support,
the answers given have been unsatisfac-
tory. One user said that he was repeatedly
told that his problems would be fixed with
new system software, when, in fact, the
keyboard turned out to be at fault.

One common complaint is that many
users have trouble understanding the
literature Myarc supplies. As general pur-
pose advice, you should carefully read and
re-read the documentation supplied. The
answers are often in there, but they may
be difficult to find. I have gotten several
letters asking about some feature that turn-
ed out to be covered in the documentation.

It seems that many of Myarc’s customer
support problemns have to do with a lack
of adequate resources to handle the large
volume of inguiries — Myarc is a small
company. Riley told me that MICROpen-
dium will soon start a monthly column in

- which Myar¢ will answer general purpose
questions sent 1o MICROpendium.

Users are also invited to call me
(615-435-4169) or contact me on
DELPHI. (If you don’t want 10 call me,
you can write me; however, a written

response cannot be guaranteed. A written

response 1s much more likely, however,
if the sender encloses a SASE.) To con-

tact me on DEL.PHI, where I have recent-

ly been set up (thanks to system manager
Jeff Guide), my ID is MY9640, Paul

Charlton (ID TI994A) and J. Peter Hod- -

die (ID GENEVE) have also recently been
set up on DELPHI (again, thanks to Jeff
Guide) — those two can also help with
many Geneve-related questions. Users
who send me mail on DELPHI or call me
will get a much quicker response than
those who write. 1 can often diagnose pro-
blems more readily on the phone than [ can
through mail. | |
XOPS -
In MDOS V1.01 and earlier, somne of the

XOPs documented in Paul Charlton’s XOP

manual are not implemented. In addition,
in some of the cases where the documen-
tation says that the EQ bit will be set or
reset depending on an error condition, the
EQ bit is in fact not changed. Two of the
XOPs not functional in MDOS V1.01 are
sound and SetTTYPos. Several readers
have asked about those two calls: These
problems should be fixed in later versions
of MDOS.
QUESTIONS & ANSWERS

Glenn Davis asks: Can MDOS load pro-
gram files larger than 8K from the main
prompt?

MDOS is capable of loading a file that
is > 3F80 bytes long. As there 15 a six-byte
header at the start of each file, you can load
a program segment that 15 >3F7A bytes
long. ’

Edward Wirick asks if the CorComp
‘Real’ TI/IBM Connection program will
work on his Geneve, |

The answer is no, for the same reasons
that fast disk copy programs will not work
(see July 1988 MICROpendium) — the
CorComp TI/IBM program uses low level

disk access to read the IBM disk and, as

written by CorComp, will not work on the
Geneve.

PRBASE V2.1 UPDATE
Many people have been having problemns

“with the PRBASE V2.1 update that I

wrote. The problems center around the
CREATE portion of the program. One ma-
jor problem that a few people have notic-
ed is that the initialize disk function of
CREATE will not correctly format a disk
=it does not initialize sector O to contain
the propér values, and as such, will not
work.

Another problem is that CREATE does
not read sector O of the data disk, which
can cause a ‘‘Record Not Available™’ er-
ror message on some functions of
CREATE (e.g. Tabular Reports). The
trick is to get the computer to read sector
0 of the data disk, then load CREATE,
without exiting back to the title screen in
betw'een those two steps. Two easy
methods of accomplishing this are as
follows:

® For both methods, place the program

- (See Page 37)
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(Centinued from Page 36)

disk in DSK 1, and the data disk in DSK2.

* If you are using Extended BASIC to
load, go to the XB prompt. Type CALL
DIR(Z} < ENTER >. This will attempt to
catalog the disk, and should report an emp-
ty disk. However, in cataloging the disk,
it will read sector 0. Then type RUN
“DSKI.LOAD™ <ENTER> and select
CREATE (option 1) from the menu
SCrecn.

* [f you are using the Editor/Assembler
to load, go to E/A option 5. Type DSK2.X
<ENTER > . This will generate an [/Q er-
ror. but will read sector 0. Go back to op-
tion 5, then type DSKI1.CRT:1, Enter to
load CREATE, or just type < ENTER >
to load the menu program (DSK1.UTILI).

If you have only one disk drive, you
should insure that your program disk and
data disk are the same format. You should
then be able to load the CREATE program
normally, then switch disks 1o the data
disk. You should not have any problems
with doing this,

You do not have to worry about any of
this when using the main PRBASE (Data
Management) portion of the program — it
will read sector 0 automatically on selec-
ting a disk disk to use.

On a related note, when I wrote the

e
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changes for V2.1 of PRBASE, I did not
fix any of the bugs or quirks that PRBASE
¥2.0 had. The only change I made was to

change the sector usage.
MDOS & DATES

Many users have complained that
MDOS does not correctly set the day of
week. One solution is to write an MDOS
program that, when run, will add one to
the day of week. You could then run this
program every time you execute the DATE
command.

Enter the program with MY-Word, us-
ing the (P)rogram (E)dit option. Savﬁ the
file.

Assembie the saved source file with op-
tions ‘RC".

Exit GPL and go back to MDOS. From
the command line, run Paul Charlton's
fairware Linker program. Linker is
available from many BBSes, networks and
user group libraries. Please remember that
if you use Linker, you should pay Charlton
for his efforts, |

From the Linker prompt, type the name
of the object filename and < ENTER >.
Remember that if you used a slash (/) in
the file name, you will need to enclose the
slash with quotes, so that MDOS does not
consider 1t an option string and thus ignore

Fix day of week byte

Load workspace
Get day of week byte

Strip 211 but relevant bits

1f doing this results

Subtract one
Less than or equal to 77
Yes - no problem

k. 4
¥ Copyright 1988 by Mike Dodd
¥ Written for MICROpendium magazine
X

LWPI >Fo2d

MOVB @>F13E,R@
X Day of week now in Most Slgnlficant Byte of R@&.
* There may be garbage bits in the first four bits
¥ of R, so we need to clear those.

- ANDI R@, >F e

¥ Now add 1 to the value.
¥ in a 8, then we need to reset to 1.

AB @HA1,RD.

CB RO,@HIT

JLE NJT8

MOVEB @HA1, RO

Wrap back to 1

¥ All fixed. Reset the value and return to MIOS.

NJT8 MOVR RO, @>F13E
BLWP @220

&

HiS 1 BYTE >@1

H7 BYTE >@7

¥

END

Reset day of week byte
Return to MDCS

__-
A

it.

Now type @filename < ENTER>,
where filename is the name that the pro-
gram should be saved as. For example:
@B:FIX will save the program to the B
drive (normally DSK?2.) with a filename
of ‘FIX".

Type ! <ENTER> to exit back to
MDOS.

To try the program, type DATE
< ENTER > to see what the current day
of week setting 1s. Now type the filename
of the saved file (e.g. B:FIX). Again type
DATE and observe the change.

For thase who are unable 1o obtain Paul
Charlton's Linker program from user
groups or electronic bulletin boards, the
Boston Computer Society has the program
on disk No. 91 in its public domain library.
Send $3, plus 31 handling, to: Boston
Computer Societv, TI99/44 User Group,
One Center Pluza. Boston, MA 02108.

Readers with questions about the
Geneve or problems may write Dodd at
116 Richards Dr., Oliver Springs, TN
37840. Questions may be answered in this
column. Personal replies cannot be
guaranteed.

Use MICROpendium
classifieds to sell
vnwanted items

SUPER EXTENDED BASIC OWNERS!

Have four modules in one with:

MULTI-MOD

The MULTI-MOD is a plug-in upgrade for
owhrers of Triton's Suyper Extended
BASIC module that gives you SEB,

Editor /Assembler, Disk Manager 111,
and TI-Writer ALL IN THE SAME MODULE!
It may be the only module you'll
ever need|

The price of the upgrade kit is $22.95 §
and includes a manual and disk with
the Editor/Assembler and TI-Writer
suppart flles, A free brochure is

available on request from:

h
11933 5 Gu*ﬂfann
Dal las, Tx 75230

Also ask about TI R5232 and Disk
Controller uparade kits,

{Super Externded BASIC 1s & trademark
of Triten Productsz Company)
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Software schedule announced

Myarc releases 512K Geneve card

Owners of the Myarc Geneve computer
can now add 512K of RAM with Myarc’s
new 512K memory card. Coupled with the
Geneve's 640K of memory, users will
have more than one megabyte of memory.
The card is priced in the $300 range.

Owners who ship their existing Myarc

512K cards configured for use with the

TI99/4A can have the cards modified for
use with the Geneve, according to Myarc
spokesman Jack Riley. However, after the
modification, the card will no longer be
compatible with the TI. The cost of the
modification is $50.

Myarc also recently released s long-

awaited Hard and Floppy Disk Controller
card for use with the TI and the Geneve.
Those who use it with the Geneve,
however, are required to use MDOS Ver.
1.06 and GPL Ver. 1.01. Myarc Disk
Manager 5 Ver. 1.21 is required for use
with either computer.

‘Riley says that several programs will be
released for the Geneve in coming months,
including Advanced BASIC, Pascal,
GEME, a utility package and MY -Pro-Art,
a completely modified version of MY-Art,

Advanced BASIC and Pascal are
scheduled for release in September.
GEME is expected to be released in Oc-

Print-Screen enabled

Improvements made to MDOS, GPL

tober with a price of about $175. GEME
1s a multi-tasking, windowing environment
that allows users to run up to four pro-
grams simultaneously. GEME will support
512 x 424 resclution with the Myarc 512K
card. Without the additional memory, the
display will be 512 x 212,

The utility package, priced at about
$100, will offer users an array of func-
tions. Scheduled for release by October,
the package will include several versions
of GPL {one will load software without
stopping at a loader screen, another will
load a user-configured menu); a GRAM
Kracker-like utility that will allow users to
manipulate software in RAMdisk; and a
sector editor for hard and floppy drives that
will allow users to recover corrupted or
deleted -files and some programs.

The utility package will be the first pro-
gram released with Myarc’s utility/protec-
tion card containing a read once EPROM.
As announced last spring. Myarc will pro-
tect all of its software releases and won't
release anything prices at less than $100.
“*This leaves the field clear’™ for third-
party vendors, Riley says. Myarc will burn
EPROMs for third-party vendors who
wish to incorporate Myarc’s protection
scheme into software. Each utility card has

the capability of reading protection
EPROMs for numerous programs.

The protection/utility card also allows
the user to plug in a TI speech synthesizer
board. It also provides support for an as
yet unspecified math coprocessor chip. A
MIDI port is also possible, according to
Riley. While the card will be bundled with
the utility package, 1t may become
available to those who want it for its sup-
port of the speech synthesizer.

MY-Pro-Art is ‘‘completely difterent
from MY-Art Version 1.4,”" according to
Riley. Like GEME, it will support 512 x
424 screen resolution with a 512K memory
expansion. MY-Pro-Art reads and writes
in GIF and RLE formats and can import
files created by TI-Artist and GRAPHX,
It also supports multiple fonts, clipboard
functions, color printing, and features a
grid function for perspective. Riley said
that the final version isn’t finished and that
Myarc would be receptive to suggestions
about what features users would hike the
finished product to have.

MY -Pro-Art, which requires a mouse,
will be available with or without the Myarc

- mouse. Scheduled for release 1n October

or November, it will be protected

MDOS Ver. 1.06 has recently been completed and it features
a number of improvements over the most widely released
MDAQS, Version 1.01.

Most noticeable to users will be the fact that it automatically
boots in 80-column mode instead of 40 cnlumqs'. The Print
Screen function also works. When a user presses CTRL Print
Screen data that cross the screen will be outputted to a printer
untit CTRL Print Screen is toggled to turn it off.

Beyond this, in conjunction with Version 1.02 of the GPL
interpreter, users can use AUTOEXEC files to load GPL as
well as program files. For example, the following AUTOEX-
EC file will load GPL and the Editor/ Assembler automatically:

TIMODE

- GPL A:EA |
Using this AUTOEXEC file, the Editor/Assembler 1s loaded
from drive A. It may also be written as GPL DSK1.EA.

After loading GPL, the user can return to the MDOS A >
prompt by pressing CTRL-ALT-DELETE at the GPL selec-
tion screen. In previous versions, this command would reboot
the system.

Version 1.06 of MDOS provides limited hard disk support.
Full hard disk support will be available with Ver. 1.10H. Ver.
1.10H will be identical to Ver. 1.10, with the addition of hard
disk support.

The only modification to commands in Ver. 1.06 is with the
attribute command. In Ver. 1.06 it is implemented like this:
ATTRIB (- or +)P. In earlier versions of MDOS, the command
operated in this way: ATTRIB (- or +)R.

GPL Ver. 1.02 differs slightly from Ver. 1.01. According
to Myarc, the only difference between these two versions is that
Ver. 1.02 boots up with the sound chip wrned off while Ver.
1.01 boots with the sound chip on. |
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MacFlix: Use Macintosh Graphics on your TI

Finally - access to Macintosh™ MacPaint™
graphics using your TI-98/4A or MYARC 9640
Computer! With MacFlix by J. Peter Hoddie you
can view, print, and save industry standard
MacPaint graphics with your computer. The
Macintosh has the most extensive library of
graphics ever created for a personal computer,
and now you can utilize this vast resource.

Using MacFlix you can load and view MacPaint
images. These images are a full 8 by 10 inches so
MacFlix gives you the power to easily move
around the picture. If you have an Epson
compatible or ProWriter printer the image may
be printed.

But graphics are useless unless you can use them
in your own designs. With a keystroke MacFlix
saves your image as a Tl-Artist screen which can
be manipulated with most Tl graphics programs!

MacPaint pictures are available on all major
telecommunications networks, many local BBS's,
and through user groups.

If you have a 9640 computer, MacFlix is even
more powerful. You can view the picture in
high-res mode, with or without interlace. On a
9640 MacFlix, can actually display more than a
standard Mac screen! MacFlix also saves images
in both MY-Art formats.

MacFlix has the extras you've come to expect
from Genial Computerware - the ability to invert
a picture, and convenient Catalog and Delete File
routines. If you own our PC-Transfer program,
MacFlix comes with a custom conversion routine
that lets you move MacPaint pictures to and from
IBM disks, a great source of thousands of
pictures.

Written in assembly language, MagFlix runs on a
T1-99/4A computer with Extended BASIC or
Editor Assembler, or Super-Cart; or a MYARC
9640 computer.

MacFlix is available for only $15. Place your

- order before September 30, 1988 and receive a
free bonus disk of Macintosh pictures to start

your collection!

Graphics Expander

Created by J. Peter Hoddie, Graphics Expander is the most versatile graphics utility ever available for

users of Ti-Artist, CSGD, Font Writer Il, and other popular graphics software.

main benefits:

Here's a list of the

* Handles Ti-Artist Fonts and Instances, and CSGD Fonts and Small Graphics.
» Can be used to convert between Tl-Artist and CSGD formats

» Can stretch and shrink graphics by user selectable factors from -9 to 9

- Graphic display of all conversions 10 eliminate quess work

+ Provides Upside-down, Invert, Mirror and Rotate features

» Built in Catalog and Delete file options

« Written in 100% assembly language for blazing speed
+ Compilete printed documentation by Walt Howe

Because we know that TI-Artist can't handle the really big fonts you want to use, we include a copy of
our BIG-TYPE program free of charge. This useful program allows you to load any Tl-Artist font

(can handle fonts over 200 sectors in size) and type it onto any TI-Artist picture you have. As an added
feature, you can even type in color!

You've heard about similar products from the competition that only contain some of the features of

Graphics Expander, run slower, or make you work in the dark. Now get the one reviewers are calling
“clear,” "concise," and "quick." Graphics Expander is available for only $10.

Genial Computerware

P.O. Box 183, Grafton, MA 01519
*To place an order, please sand chack or money order plus $1 for shipping and handling.
« Credit Card orders (Visa, MC, AmEx) may be placed through Disk Only Software at 1-800-458-9272.
* For a complete catalog of Genial Computerware products for the TI-99/4A and 9640, send a self addressed stamped
envelope 10 the address above.

= Graphics Expander is in Version 2.0, Owners of previous versions may upgrade by returning their original disk and $3.
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The Gramulator

GRAM Kracker's successor

By J. PETER HODDIE

Finding a place to start a review of the
Gramulator from CaDD Electronics 1s a
difficult task. The Gramulator is the 1988
incarnation of the GRAM emulator, one
of the most exciting peripherals developed
for the TI99/4A. The Gramulator is the
successor to MG’s popular GRAM
Kracker (reviewed in March 1986
MICROpendium). This review will at-
tempt to cover all the details of the
- Gramulator while also offering some com-
parisons to the GRAM Kracker, which 1s
the standard that many will judge it upon.

THE BASIC IDEA

GRAM emulators such as the
Gramulator, GRAM Kracker and GRAM
Karte allow for a cartridge to be saved on
disk and then loaded back into the device
for use without the cartridge. Once the car-
tridge is residing in the emulator it can be
modified because it is now contained in
RAM memory. Thus a GRAM emulator
allows for customization of cartridges.
Further, TI BASIC and a large portion of
the ‘‘operating system™’ of the 99/4A are
contained ih GROM memory 1n the con-
sole, which the Gramulator 15 able to
emulate. This allows for changes n the ac-
tual behavior of the 99/4A from the mo-
memt it 18 powered up.

GRAM devices allow for a complete
backup of a cartridge library to be made
to disk. This can provide some degree of
security against damage to cariridges.
While some might argue that a GRAM
emulator encourages piracy of cartridges
by allowing them to be freely copied, this
15 hardly realistic. Most T1 users how own
every cartridge they are likely to ever
want, and the cost of cartridges is generally
no more than $10, and often less. With
GRAM devices selling for over $150, buy-
ing such a device for piracy purposes hard-
ly seems economical.

A GRAM device also reduces the wear
on your the console cartridge port. Once
placed in the cartridge port, there is usually
no reason to remove the device, and thus
one of the most frequent causes of pro-
blems with the 99/4A (ever had Extended
BASIC lock up for no good reason?) is
essentially eliminated.

Using a GRAM device a programmer

. Peview

Report Card
Performance.........c.oocenenes A
Ease of USe......ovvvivenrensas B+
Documentation.........ooveeuss A—
Value ... ..o i otvenanesnnannones A
Final Grade. ...........c.0iuus. A
Cost: $185

Manufacturer: CaDD Electronics, 52
Audubon Road, Haverhill, MA 01830
Requirements: 32K expansion, disk
system

can write programs in GPL (TI's pro-
prietary  Graphics Programming
Language), which is nearly impossible
without a GRAM emulator (although us-
ing Monty Schmidt's clever GPL Linker it
is possible). There are several GPL
assemblers and disassemblers available for
those who wish to program the 99/4A In
the language that most TI users chose for
most of their cartridges.
THE HARDWARE

The Gramulator is a small black metal
case, that slides into the cartridge port of
the 99/4A console, and extends to fill the
entire length and width of the cartridge
port. There are two rubber “feet” to hold
it level. In front of the cartridge port there
is a connector to plug in a cartridge, and
the battery which backs up the RAM
memory when the console is turned off.
The placement of the battery outside the
case 1s a major improvement over the
GRAM Kracker in terms of changing the
battery. With the GRAM Kracker, this in-
volves completely disassembling the case,
as often as every six months. By locating
the battery out of the case, even a
technoklutz can easily replace the battery
in just a few seconds. |

The Gramulator contains 96K of RAM
configured to emulate the 64K of
GROM/GRAM in the console and car-

tridges, 2 banks of 8K RAM/ROM that

may also reside in a cartridge, and 2 extra
banks of 8K for later expansion. There is

also 8K of ROM which contains the
Gramulator software. On the front are 7/

two position switches which control the
devices operation. These switches control
similar functions to those on the GRAM
Kracker, with further operational details
below.

With instructions available from CaDD,
the Gramulator may be modified by the ad-
dition of a few chips to utilize the two ¢€X-
tra 8K RAM banks to emulate the Milton
Bradley MBX cartridges. The Gramulator
is the first product available for modifying
these unique cartridges.

The Gramulator comes with a three-
month warranty on parts and labor.

- THE SOFTWARE

- Built into the Gramulator is 8K of soft-
ware which allows for loading and saving
cartridges, TI BASIC, and the operating
systemn, in addition to setting many of the
device characteristics that are also controll-
ed by the switches. There are also options
to save specific ROMs and GRAMs, not
necessarily as part of a cartridge. In a car-
tridge, a GROM contains 6K of data,
although it occupies an 8K block of
memory. This extra 2K is extremely useful
for programmers when modifying or
enhancing cartridges, because it is never
used in existing cartridges. When saving a
complete cartridge the software saves
“small GROMSs"™ which take up 3 fewer
sectors on disk than “large GROMS” which
are saved when the option to save specific
memory banks is used. In this way, the
casual user doesn’t have to waste disk space
on unused areas of memory, while a pro-
grammer has the ability to save these areas
if necessary. The GRAM Kracker software
saved in 8K banks to be safe.

The built in software also contains a
catalog routine (which handles floppy,
RAM, and hard disks) to help locate files.
Using the Gramulator system software, a
memory editor may be loaded from disk.
The memory editor features editing of both
GRAM and CPU memory, editing and

-display in both ASCII and hexadecimal,

string search, printer/disk dumps, and the
ability to fill blocks of memory with a par-
ticular byte value.

Taken together, the system software and
memory editor allow for nearly all the
capabilities of the GRAM Kracker inter-

(See Page 41)
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(Continued from Page 40)
nal software with some welcome improve-
ments, such as selective memory bank
save, disk catalog and small GROM size.
The software is not as ‘‘pretty” as the
ORAM Kracker’s and the memory editor
resides on disk as opposed to memory,
which 15 not as convenient.

For those who wish to modify the system
software or the memory editor, the source
‘code 1s available for a nominal fee from
CaDD. The code is well written. and
carefully commented.

Providing the source code for systems
software 1s becoming a popular option
within the TI commumty (witness the stic-
cess of the Horizon RAMdisk) and CaDD
15 to be commended for choosing this open

policy.

DOCUMENTATION

The manual provided with the Gramu-
lator is entirely adequate. It clearly des-
cribes the functions of ail the hardware
switches, how to operate the system soft-
ware and memory editor, some specific ex-
amples of modifying cartridges, some
usetul advice on using the device, and an
excellent table of contents to make finding
information fast. The manual is typeset,
printed on 8% x 11 paper, and contains 36
pages.

Nothmg 15 wrong with the Gramulator
manual; unfortunatety, it must be compared
to the GRAM Kracker manual.

It there was one thing MG did better than
anyone else. it was to write outstanding
documentation. The GRAM Kracker
manual, no exception, is packed with ex-
amples. hints. cartridge modifications, and
techmical and programming information.
The GRAM Kracker manual ($2.50 in-
cluding shipping) is still available from
MG, 1475 W, Cypress Ave., San Dimas CA
S1773. This manual makes a worthwhile ad-
dition to a Gramulator owner’s reference
library.

50 WHAT DOES IT DO FOR ME?

The Gramulator moves any cartridge
from ROM where it can not be edited, in-
to RAM. This allows anyone to make
changes in a cartridge. Changes can be

simple — such as changing screen colors

— to the more complex — such as adding
new CALLs to Extended BASIC, or modi-
fying the TI title screen to include your
name. Using the supplied memory editor
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it 15 easy to make simple modifications.

With the proliferation of large RAMdisks
and now hard drives, the ability to store
large numbers of cartridges on-line
becomes a reality. With these devices, a
cartndge may be loaded in just a few
seconds. No longer do you have to search
for cartridges on your desk. The
Gramulator sits in the cartridge port and
you simply load the cartridge you need.
Unlike the GRAM Kracker, loading a car-
tndge often requires no manipulation of
switches on the device, which can save con-
siderable time,

For those using an external keyboard
(such as produced by Rave 99), the
Gramutlator allows placement of the con-
sole completely out cf the way since you
no longer need to access the cartridge port.

- Por most operations there is no need to

manipulate the switches, so the console can
be conveniently placed to one side.
SUPPORT

Because of the popularity of the GRAM
Kracker, particularly in the programming
community, a large number of articles werc
written explaining how to make changes to
cartridges and the operating system, An ex-
cellent collection of these is Kracker Facts,
edited by Mike Dodd, and available from
the L.A. 99°ers. The vast majority of the
material m this book is directly applicable
to the Gramulator.

Programs are also available in the public
domain and fairware circles which take ad-
vantage of the Gramulator. There are some
particularly good articles written by Mar-
ty Kroll available on CompuServe and from
several softwarc libraries, including the
Boston Computer Society.

A program | wrote called GRAM

Packer, available from Genial Computer-
ware, will work with the Gramulator,
though at this time not all features are func-
tional. For details see the review in the
December 1986 MICROpendium.
| CONCLUSION

Most people who purchased a GRAM
Kracker wondered how they ever did
without 1t. The Gramulator is a worthy suc-
cessor to this legacy. -

If you have ever considered purchasing
a GRAM emulator product, now is the
time. The Gramulator is a powerful addi-
tion fo the 99/4A environment that will
change the face of your computer.

Column Attﬂacl{!'

Once upon a time {all good sto-
ries begin this way) there wasg
a planet named Flugal inhab-
ited by (of course) Flugalins.
The people of this species were
known throughout the universe
for their ceolorful spaceships, as.
well as their collectively nasty.
demeanor.

The Flugalins like to take things
that really don’t belong to them.
Since Earth is well known as the

| Jewel of the Heavens, it didn’t

take them long before they set
their sights on it. Their evil plan
1s to level everything in sight and
construct fast-food restaurants,
shopping malls, and concrete
parking lots (evidently they are
dissatisfiled with the progress of
the natives in doing this).

Unhappily, you have been chosen
to control the planets only laser
defense gun. You do have a few
spares, but really not as many
as everyone would likxe because
the Defense Department spent
most of its budget on computer
security software. Your job, of
course, 18 to destroy the attack-
ing aliens before they can set up
their laser stations, or if worse
comes to worsa, destroy the sta-
tions,

'thcum: to Column Attack!, a new
game by Chrnis Bobbitt. Written in the

compiled language Fortran 99, Column
Attack! is fast, joystick-bending action
from start to finish, However, it loads
like any Assembly or Extended BASIC
program. If you like arcade games,
you'll love Column Attack!.

Requires: Tl Extended BASIC,
Editor/ Assembler or
TI-Writer, 32\, one disk drive

$9.95 plus $.75 S&H

Asgard Software
P.0O. Box 10306
Rockville MD 208350

Call I_—SDU-455-92?2 to place credit
card orders. {Visa, MC , AmEx)
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Barrage

Cannons against ‘acid rain’

By KEITH BERGMAN
© 1988 by Keith Bergman

If a Hall of Fame existed for Tl games,
[ would nominate DataBioTics' Barrage
for entry immediately. The game is fast-
paced, well-written and full of enough ac-
tion to wear out-a set of joysticks (not to
mention hands — trust me, I know!})

Barrage opens up with a rather nonde-
script title screen, from which the player
chooses one of three options — one player,
two player cooperative and two player
competitive. This is a nice feature 1f you,
as I do, have a family full of people who
like games and hate waiting to play. In both
two player options, the two players play
simultaneously.

After the options. the scene shifts to the
main game screen. At the bottom in each
corner sits a laser cannon, atop a platform.
Beneath the platform, each cannon’s am-
munition is stacked up. Between the can-
nons. on the ground, lie eight objects —
cars, planes, satellite dishes and the like
— that the player(s) are to defend from the
Draks. Who, you ask, are the Draks?

The Draks are the fiendish enemies of
this game. However, uniike in most arcade
pames. we never sée the Draks. We see
only the acid balls they are raining down
upon the planet. In Level 1. a slew of acid
batls — actually dots — fall toward the ob-
jects below, The player{s) shoot them by

pOSILIONINE an on-screen target on them

and firing. A laser beam shoots out from
the laser ¢cannon to the target and explodes,

blowing up (you hope) the acid ball in the |

process. This method of shooting is simi-
lar to that in the arcade game “"Missile
Command.

In Level 2. we mext up with a new type
of acid ball; a larger. red ball that seems
to drift lazily to the bottom of the screen.
However, when the red balls get close to
an object or a laser cannon, they cluster

together and move almost as one to destroy

their objectives. After this, in Level 3, an
even worse menace appears. [ have chris-
tened these “‘fastballs™ and they hve up to
their name! They look just like the first
type of acid ball, but they shoot our from
the top of the screen, zipptng toward their
targets. You'll usually get them only by
shooting ahead of them and letting them

F'IEVIELLI

Report Card

Performance........ Ch e semanas e
Ease of Use.........

Cost: $19.95

Manufacturer: DataBioTics, P.O. Box
1194, Palos Verdes Estates, CA 90274
Requirements: Console, monitor,
joysticks

run into your explosion.

When an acid ball comes 1nto contact
with a laser cannon or an object on the
ground, the balt destroys 1t. Laser cannons
that are destroyed are rebuilt at the end of
each level, but objects stay destroyed.

Once all of the objects a player is guard-
ing are destroyed, that player’s game 1s
over. A destroyed object is rebuilt at
50,000 points, 100,000 points and at ev-
ery interval of 100,000 afterwards.

If only one person is playing (a rare oc-
currence around my house!), the player
controls one tai'get. Both laser cannons are
at his or her disposal and when he or she
shoots, the beam comes from the cannon
closest to the target.

When two people play cooperatively,
they each control one target and fire from
one laser cannon. They work together, and
there is one score kept. If two play com-
petitively, the control is the same, but each
has his or her own score. Each player
defends only four of the eight objects, the
four closest to the defender’s cannon.

There are several bonuses in Barrage.
if, during a level, you destroy three or
morc acid balls with one expiosion, you
will get a bonus that varies depending on
what level you are on and how many were
shot. At the end of each level. you get 10
points times the level number (10*LEVEL
in XB) for each shot left unhired below
your laser cannon and 300*LEVEL for
each object left intact. At this time, bet-
ween levels, is when objects are rebuile if
one’s score is high enough. If all of your

objects have been destroyed but you have
achieved a high enough score to get an ob-
ject rebuilt, it will be rebuilt and your game
will continue. 0therwme it's GAME
OVER.

Some things to note: never, NEVER, let
the acid balls destroy your laser cannon.
If two persons are playing competitively,
each player controls only one, soif it’s de-
stroyed, your chances of making it to the
next level are very slim.

Also, beware of Level 8. Fastball after
fastbail will whiz out of the top of the
screen. For unexperienced players, this
level is often doom, The fastballs are de-
ceptive, t0o. On some levels, they will
come down on one side of the screen, and,
while you are trying to shoot them, some
slow ones move in on the other side and
take out a cannon or some objects,

This game’s action is fast and furious.
Two players playing simultaneously does
not appear to slow the game down at all,
gven with a wave of acid balls falling as
well. Once you get the hang of maneuver-
ing the target, you'll be flying off the
screen, shooting and heading for the next
acid ball before the explosion goes oft. The
game is simple enough to dive into with-
out reading the docs, but they 're adequate.

Barrage can take its place among the
great action games on the 99/4A. It's sure
taken its place in Slot 3 of my Widget! 1
get less and less done all the time? (And
[ challenge anyone to beat my score of
488,010 on Level 15 — and that was with
a pair of T1 joysticks!

Reader to Reader

**[ have been hunting for a CALL PEEK address
for over TWO YEARS, and 1 still haven’t found it!
(Tt"s beginning to make me crazy'} Can ANYBODY
tell mc the address {(and ‘‘values™ concerned) to
CALL PEEK from within a running XB program,
(AND WITHQUT PRESSING ANY KEYS) to check
it the ALPHA LOCK is up or down?! I KNOW 1t
CAN be done, but HOW?! {Mucho thanks'}'” writes
Ray Kazmer, 13225 Azores Ave.. Sylmar, CA 91342

Eunice Spooener, Box 3720 Webb Rd., Waterville,
ME 04901, would like to know how to get Tl Logo
it designs printed on an Epson-compatible printer.

Jim Lohmeyer. 801 East Center. LeRay, 1L 61752,
says he loves to program but needs ideas for pro-
grams, subroutines, modifications or projects. Any
person who submits an idea he uses will be the first
1o receuve a copy of his tairware programs.
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Nova Scotia fair set

TTof Nova Scotia Users Group will hold
its first TT Atlantic Fair Oct. | in Halifax,
Nova Scotia, Canada.

Russ Portolesi, TINS sccretary. said
group members hope the fair will become
an annual event.

For tarther information, contact TINS,
2846 Gottingen St., Halifax, N.S.. Cana-
da B4C 1V5; TEXTNET BBS at (902)
435-2076; or voice a1 DATA*PORT (902}
454-0232.

RSTS to distribute
Myarc products in UK

Richard Sterakowski Technical Services
International has become the sole distrib-
utor of Myarc products in the United
Kingdom.

The firm also provides services to
TI99/4 A users.

For further information. write RSTS.
Old School Buildings, Herd St..
Marlborough, Wilthsire. SN8 IDG,
England. |

Asgard releases
new products

Asgard Software has released two new
games, Column Autack! and Oliver’s Twist,
a graphics package, Disk of Dinosaurs: an
Extended BASIC utility, Quick-Run: and
a RAMdisk manager, RAM*Boot.

Column Artack!, an arcade-type game,
is an attack on carth by the Flugalins of the
planet Flugal, who plan to level everything
in sight and construct fast-food restaurants,
shopping malls and concrete parking lots.
The game user control’s earth’s only laser
defense gun and tries to destroy the attack-
ing aliens before they can set up their laser
stations  or, barring that, destroy the
stations.

Column Attack! by Chris Bobbitt is writ-
ten in Fortran 99. It requires T1 Extended
BASIC, Editor/Assembler or TI-Writer,
32K and ane disk drive. Suggested retail
15 $9.95.

Oliver's Twist i1s an adventure game in
which'the user will inherit the castle of his
recently deceased Uncle Oliver (King Ol-
iver 1V) on condition that the user molli-
fies his ancestral spirits by rcturning 15

treasures to their rightful places. The user
also has to figure out where the righeful
places are without disturbing Oliver’s
gnost.

The game was written by Mickey
Schmitt and Lynn Gardner and was tested
by members of the Pittsburgh Users Group.
It requires the Adventure module. Suggest-
ed retail is $9.95.

Disk of Dinosaurs, by Ken Gilliland, is
a two-disk package of dinosaur graphics
stored i TI-Artist Instance format, in-
cluding dinosaur pictures; a completc
dinosaur alphabet designed to let the user
“dinosaurize” letters, reports and signs;
background scenes; a “dinosaur hunting
license™; and four dinosaur cartoon shorts.

It requires TI-Artizt or a program that
can use Ti-Artst work, 32K memory ex-
pansion and a disk system (either a Cor-
Comp or TI controller to view the car-
toons). A printer 1s recommended. Sug-
gested retail is $12.95.

Quick-Run is said 1o allow the user to
shave minutes off the start-up time of any
Extended BASIC program, including those
with assembly language, by taking a “snap-
shot™ of a running XBASIC program and
saving it o disk with the scren setup and
all variables. Later, according to the man-
ufacturer, the user can run the saved copy
and the program picks up where it left off,
s the user does not have to wait for ini-
tialization. for instance.

Asgard says Quick-Run allows the user
to chain programs together and store the
variables in memory instead of writing
them to disk and also lets the user run a
program {rom any linc number.

Quick-Run was written by Travis Watford
and requires XBASIC, 32K and a disk sys-
tem. Suggested retail is $9.95.

RAM™Boot is called the only RAMdisk
manager designed specifically for the
Myarc 128K and SI12K cards.

The manufacturer says the user can have
It set up, copy and number of disks to it
and then run a program from the RAM-
disk card. Once the RAMdisk is initialized,
according to Asgard, it becomes 1 RAM-
disk manager that allows the user to back
it up to floppy disk. copy disks or run any
program.

The program is by Watford. It requires
XBASIC, 32K and one disk drive. Suggest-
ed retail is $9.95.

For further information or to order, con-
tact Asgard Softwarc, PO. Box 10306.
Rockville, MD 20850,

Comic Show Editor
won't run on 9640

Ray Kazmer, who wrote an article on
how to usc the Comic Show Editor in the
July 1988 MICROpendium, has notified us
that the program will not run on the Geneve
9640, |

East Texas group
to participate in fair

The Longview Computer Users Group
will again have the usc of a double booth
at the Gregg County (Texas) Fair. This
year's-fair will run Sept. 12-i8.

Leo DuBry of the group said the
TIY¥/4A Sig will have approximately one-
fourth of the booth.

99 BBS adds support
for 9640 online

The 99BBS in Whittier, California, has
recently added support for the Geneve
9640, according to Roger Davis, sysop.

The 24-hour, seven-day-a-week board
operates at from 300 10 2400 baud and is
PC Pursuit accessible (CALAN). Phone
number for the board is (213) 9477777,

This board has been in operation as ver-
sions 5.0 through 7.6 tor morc than three
years, Davis.says. He says there is no wait
for verification for users, but full ac-
cessability on the first call.

Mimmmum cquipment requirements for
the board are a Tl console. Extended BA-
SIC, RS§232, monitor. memory expansion.
disk drive and controller and a smart mo-
dem (preferably fully Hayes compatibic).
Davis says. He says he highly recommends
multiple disk drives. Other optional equip-
ment includes a clock card (setup is for
Corcomp, but any may be used), a RAM
disk and a printer.

The board is available by sending a
DS/DD disk. or equivalent, return postage
and a note requesting the board to Roger
Davis, 11410 Grovedale, Whitticr, DA
90604. Davis urges current 99BBS system

- sysops to send a disk tor the update.

(See Page 44)
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Liser Notes

Editor Aid helps
XBASIC programmers

If you’ve ever wanted to save or delete
a block of program lines in an Extended
BASIC program without having to manual-
ly delete individual lines, then Editor Aid
is for you. The program allows program-
mers to save or delete designated blocks
of code. Users may also produce a cross-
reference listing of line numbers that may
be output to the screen or a designated
device.

The program. was written by Merv
Kroli, a member of the Brisbane
(Australia) TI User Group. It appeared in
the group’s newsletter,

To use Editor Aid, first save the pro-
gram you wish to act on in MERGE for-
mat. Then follow on-screen instructions
and prompts. After performing deletions

or excisions, the program saves the result
in MERGE format,

m lmnmnmmnmwnm
131

110 1% EDITOR AID X
121 |

120 1 ekooicioiolokiicioiokicicioiok
1931

139 CALL CLEAR 1200

149 DISPLAY AT(1,3): RETS$ ("%
,22)12,3,4 FOR PROGRAM NAME
t114

- 150) DISPLAY AT (3,3): "%

EDITORAID"; TAB(24), "Xx" 1201

160 DISPLAY AT(5,3):RPT$("*"

,22):: DISPLAY AT(7,3): "AUTH
OR: " @66

17¢ DISPLAY AT(13,9): "MERV K
ROLL"; TAB(7); "23 MUSGRAVE ST
“; TAB(6) ; "KIFPPA-RING 420" !

55

1804 DISPLAY AT (24,2): "MEMBER
BRISBANE USER GROUP” :: FOR
I=1 TO 53 :: NEXT 1 'M
1990 CALI, CLEAR :: PRINT "THI
S PROGRAM WILL ENABLE YOU': ™
TO SAVE A SECTION OF A “:"PR

- 25@ CALL CLEAR

OGRAM, DELETE A BLOCK" !101

209 PRINT "OF LINE NUMBERS W
ITH EASK, ": "OR PRINT A LINE
NUMBER CROBS™: "REFERENCE. " i
193
21 PRINT :: PRINT "FIRST, S
AVE THE PROGRAM AS A “: " "MER
GED” FI1LE, THEN AS™ !'$375
220 PRINT "ASKED, ENTER PROG
RAM NAME, ": “NAME YOU WISH TO
RE-SAVE AS.":"AND BOTH LINK
NUMBERS. " 11569
2300 PRINT :: PRINT "LINE NUM
BERS YOU ENTER ARE": “BOTH IN
CLAGIVE. _....... “ :: PRINT ::
PRINT :: PRINT 913
24047 INRUT "PRESS <ENTER> TO
CONTINUE. ": ANG$ @73
:: DISPLAY AT
(3,3): D0 YOU WISH TO:-" ::
DISPLAY AT(8,1): (1) SAVK A
PROGRAM PORTION" !@b6
260 DISPLAY AT(14,1):"(2) DE
'LETE A PORTION" :: DISPLAY A
(See Page 43)

Newsbuytes
) (Continued frnm Page 43)
Pennsylvania users set exhibition

The Central PA 99/4A Users Group is sponsoring its 1988 Com-
putcr Exposition from 7 a.m. to 2.p.m. Oct. 16 at the Carlisle Fair
Grounds in Carlisle, Pennsylvana.

The exposition is in conjunction with the annual Hamfest of the
Cumberland County Amateur Radio Society.

Admission to the event is free, according to Barry Long, sec-
retary of the user group: however, there is a gate charge to the
fairgrounds.

Tables are available to vendors and suppliers. An eight-foot table.

is $40, and a 16-foot space (two tables) is $50, Long satd. A 23-inch
color monitor will be available for demonstrations of products 1n
a demonstration area. Reservation deadline for vendors is Sept. 23.
To reserve vendor space. write the Central PA 99/4A Users
Group, P.O. Box 14126, Harrisburg. PA 17104-0126. For more
information contact Long after § p.m. at {717} 564-2975 or con-
tact the group’s president, Dave Ratclife, at (717) 238-5414.

6th Chicago Tl Faire is Nov. 12

The Chicago TI Users’ Group's 6th Annual TT Faire will be held
from 9 a.m. to 6 p.m. Nov, 12 at the Holiday Inn in Rolling
Meadows, Hlinois.

Admission is $4. Optional events are a social mixer from § p.m.
to midnight Nov, 11, for $4, and a dinner at 7 p.m. Nov. 12 for
$10.

For further information contact the Chicago TI Users Group,
P.O. Box 578341, Chicago, IL 60657 or call (312) 755-0051.

Free Catalog
Public Domain and Fairware Disks

The Boston Computer Socleiy TI-99/4A User Group
maintains one of the most extensive libraries of high
quality public domain and fairware software disks. Our
collection includes over 100 disks for the TI-99/4A and
MYARC 9640 spanning the entire range of applications
including: Games, Assembly Language, ¢99, Disk Litilities,
Graphics, Music, UCSD Pascal, Forth, Telecommunications,
and morel Until now, this collection has been available only
lo BCS members and at sslected Tl Faires. Now this
acclaimed collection is being made avaitable to the entire Tl
community.

Just send a self address stamped envelope to the address
below and we'll send you our complete 20 page catalog. The
catalog includes a description of every disk Iindexed by
category fo make finding the programs you're looking for
easyl Best of all, our disks are only $3 each, or 4 for $10.
That's half of what others charge.

If you're serious aboul gatting the most out of your
TI-99/4A or MYARC 9640, you're sure to find many new
and useful disks in this collection. -

The Baslon Computar Society
T1-89/4A User Group
Ona Center Plaza
Boston, MA 02108
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(Continued from Page 44)

T(12,1):-"(3) CROSS REF. LINE
NUMBERS™ :: DISFLAY AT(14,5
): "YOUR CHOICE" !@58

279 ACCEPT AT (14,17)BEEP VAL
IDATE("123"): A !'196

280 ON A GOTO 294,520,740 '@

54

2990 REM SAVE PORTION 952

33 CALl, CLEAR !2¢D

318 PRINT "READ FROM DSK1.'

: . ACCKPT AT (2 3 14)SIZE(-12)
BEEP: READS !
320 PRINT : SAVE TO I6K2. " :

: ACCEPT AT(23,12)S1ZE(-12)B

EEP: WRTTES 1164

330 INPUT "LOWER [LLINE NUOMBER
"I LOMER 230

340 INPUT "UPPER LINE NUMBER
“TUPHER 1236

Jo¥) OPEN #1: "TGK"&READG , DISP

LAY ,INPAUT ,VARIAHLE 163 !14

8

366} OPEN #2: "DEK"&WRITES, DIS

PLAY ,OUTYUT,VARIABLE 183 t1

b

370 EOF$-CHRS (255 ) &CHRS (255)

12009

382 LINPUT #1: X$ '21@

399 IF SEGH (XS, 1,2)=R0F$ THE

N 480 1182

40 LINE1-ASC{SRES(X$,1,1)) !

123

410 LINEZ-ASC{(SK3$(X$,2,1))!

125

470 L INENUM-=:1,INE 1 %256+1, INE2?

Y117

430 IF LINENMUM<LOWKR THEN 47

g b2

441 IF LINENUM>UPPER THEN 48

9 b6

A5(3 PRINT #2: X% 1197

166) PRINT "LINK"; LLINENUM:;

VED" @78

476 GUTO 386 1204

4800 PRINT #2: CHR$ (255) &CHR$ (

255) '8

490) CLAOGE #1 t1h1

S CLOSE #2 1152

5180 STOP 1152

5210 REM IDELETE SECTION 162

530 CALI, C1.EAR 12¢8

5400 PRINT "READ FROM DGK1. ™

2 ACCEPT AT(23,14)S17E(-12)

HEEP: READS @1

550 PRINT : “SAVE TO IBK2.

‘DA

- ACCEPT AT(23,12)SIZE(-12)B

EEP: WRITES !164

56 INPUT "LOWER LINE NUMBER
":LOWER ! 164

570 TNPUT "HIGHER LINE NUMBE

R ":UPPER !181

58@ OFEN #1: "16K" &RKADS , DISP

LAY , INFUT ,VARTAHLE 163 {14

8

59@ OPEN #2: “"TSK"&WRTTES, DIS

PIAY , INFUT ,VARIAHLE 163 '@

7

6013 EOF$=CHRS (255 ) & HRS (255)

| 200

612 LINPUT #1: X !'210

ezﬂ IF SEG$(X$, 1,2)=EOF$ THE
N 7¢8 1147

630 LINE 1=ASC (SEGH(X$,1,1))

T7 83

640 LINE 2-ASC(SEGS$(X$,2,1))

AP

65@ LINENUM=LIN1*256+LINE2 !

348

660 IF LINENUM< LOWER OR LINE

NUM>UPPER THEN 670 EKISE 680

P15

6703 FRINT #2:X$ :: QOTO 690

P74 |

680 PRINT “LINE ";LINENUM; "D

ELETED" 1245

699 GUTO 613 1179

7@3 PRINT #2:CHRS$ (255)&CHRS (

255) 0B

719 CLOSE #1 151

7923 CLOGSE #2 152

130 STOP 152

Now Shipping!

Myarc Hard Disk
Controller Cards

Geneve 9640

We carry the full Myarc product
line. Call our office and make
your best deal. |

Texaments
244 Mill Road
Yaphank, NY 11980
516-345-2134
516-475-6463
Multi-user TI99/4A BBS

7480 PRINT “READ FROM ISK1.™

22 ACCEPT AT(23, 14)S1ZE(-12)
BEEP: READS &1

753 DISPLAY AT (8, 1)ERASE All
: "PRINT TO (S5)CREEN OR (O)TH
ER": " - 7?2 1 ACCEPT

AT (9, 12) BEEP VALIDATE ("S0Q"):
ANGE 1063

7680 1IF ANGH="S" THEN 790 ELS
E DISPLAY AT(11,1): "DEVICE N
AME? " 2%

710 ACCEPT AT (11, 14)BEKEP: ANS
$ 1184

78 OPEN #2: ANSS, OUTPUT 1252
790 TF ANS$<>"S" THEN ANS=2

F1SE ANG=@ !137

8¢ OPEN #1: "D6K"&REALS, DISP
LAY , INPUT ,VARIAHLE 163 !'14

8
814 PRINT ﬂAbE 'L INK (‘R(BS R
247

8200 KOF$=CHR$ {255 )& HRS (255)
- (See Page 46)

]
novua

52 AIRPORT ROAD, EDMONTON
ALBERTA T5G 0W7 |
(403} 452- 0372

CANADA MAIL ORDER ‘
TI-99/4A and GENEVE
SALES/SERVICES/CONSIGNMENTS

CENTIPEDE by ATARISOFT  $9.95
Shipping and handling 2.95

VISA, MONEY ORDER, CHEQUE |

107

Texas Instruments
Home Computer
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Liser Nates

(Continued from Page 45)
1200
830 LINEUT #1:X$ 219
840 IF SBEGP(X$,1,2)=ROF$ THE
N CIOSE #1 :: STOP '189
850 LINE1=ASC(SEGH(X$,1,1))!
123 -
8600 LINEZ=ACC (GEGH(XE,2,1) ) !
125
870 LINENUM-LINE1*256+L INE2
1117
880 FOR 1=3 TO LEN(X$)-3 ::
COUNT=1 26
899 B-ASC(SRGHE(XH,1,1))!1179
93 IF B-201 THEN GUGUB 939
135
919 NEXT 1 !'223
8920 GUTO 830 1144
930 BYTE3=ASC (GEGS (X8 , COUNT+
1,1)) 1211
940 BYTEA-AGC (CRGH (X§ , COUNT+
2,1)) 1213
950 PRINT BANS: LINE1¥Z2H6+LIN
k2 ,BYTE3X2H61+BYTEA !(B1
9600 RETURN !136

POKEV and Super
Extended BASIC

Arthur Dubeau, of Woonsocket, Rhode
I=land, writes:

I may have something to contribute to
others who had the same problem but
haven't found a solution. It is limited to
those who have Super Extended BASIC.
If don’t know if it will work with others
versions of Extended BASIC, but I know
it doesn’t work with TT Extended BASIC.

You published two programs --
VDPUTIL 2 & 3 — to change BASIC to
XBASIC. With SXB the problem is in the
CALL LINK(*‘POKEV” . VAR) state-
ment. Bverytime 1t came up my computer
would either lock up or I'd get a "“sub-
program not found’ error. Since 3XB has
a CALL POKEV(VAR) I use that in place
but with the same variables in the paren-
thesis. Voila! It worked. In other words,
[ put the POKEV outside and eliminated
““Link.""

Color selector

This comes from Edwin G. Donovan, of -

Monroe, Washington. He writes:
The attached program listing will display

all 512 color selections on the Geneve
computer if Mike Dodd’s program Color
Selector (May, 1988) is on DSK1 with a
filename of COLOR. Run this Extended
BASIC program and follow display direc-
tions. The screen color will change with
each key press of R, G or B.

19 'Use with MIKE DODD'S Col

or Selector Program-May 1988
MICHOpendiwvm & TI-Ext BASIC

1156 |

20 CALL INIT :: CALL LOAD("D

SK1.COLOR"):: CALL CLEAR 24

9

3@ CALL SCREEN(2):: DISPLAY

AT (12,11): "GENEVK 'S 216

A DISPEAY AT(14,5):"COLOR D

FMONSTRATION" ::

ey R—-G-B for next color”:"or
press Q to Quit program” !1

94 .

59 R,G,B=7 :: DISIFLAY AT(4,3
:"R G B"',"

2H2 -

64 CALL: LINK({("OOLOR",1,R,G,
}y:: DISPLAY AT(2.2):R;&;B,”

Donovan’'s” :: CAll, SCREEN

{1):: CAlLl KEY(@,K,S5)1217

70 1¥F K=71 THEN 1309 !29 !168

8 IF K=82 THEN 118 !'July !2

m X

90 IF K=66 THEN 153 !1988 '@

a7

10 IF K=81 THEN END EISE 66
129 -

11 R=R+1 -: 1F R=8 THEN R=0)
1237

1263 QU0 60 'Donovan s 1125

1300 =41 -: IF G=8 THEN G-
1193

149 QU0 60 'Diggin’s 1261

i3 B=B+1 :: 1F B=8 THEN B=0)
1173

1680 GUTO 68 415 Ferry St.

Monroe, WA 98272 %

Slash zero |
for 80-col. Multiplan

Here’s a fix from Myarc for those who
use Multiplan. The following code per-
manently replaces the zero character with
a slash zero. It is designed for the
80-column version of Multiplan that runs
on the Geneve.

Using a sector editor on the MPCHAR

DISFLAY : K

Diggin's” !

- X-62 TIHEN %=32

file, locate the following <code:
>0018 2424 2424 2418. Replace it with
the following: >FFE7 DBDB DBDB D
BE7.

This will change the standard zero
character to a slash zero. Now for the 1n-
verse video zero. Locate the following
code; >0030 4858 7868 4830. Replace 1t
with the following: >FFC7 B7A7 8797

B7CF.

Print-Trace outputs
to printer

This routine comes from TISHUG ip
Australia. ‘Written by Mike Slattery, the
program is used to output a CALL TRACE
readout to a printer. The routine should be
merged into the program you want to trace
prior to running.

91 OPEN #1: "PIO" 12583
9118 R$="" 1975 -
8120 FOR R-1 TO 24 :: FOR C=
3 10 28 :: CALL GCHAR(R,C, X)
:: IF X=60 THEN 9140 :: IF X
=31 OR X-32 THEN 9150 -: IF
1250
9139 PRE-PREGCHRS (X):: CT=CTF
+1 :: IF CT>75 AND(X=32 OR X
=31)TIEN PRINT #1:PR$ :: PR3
="" 1 (T=9 @31
91468 NREXT C 1217
9150 NEXT R 1232
9150 PRINT 81:PRE :: PRE=""
2 CT=0 '171
9179 CLOGE #1 ::
1234
9180 BETURN ! 136
User Notes is a column of tips and
ideas designed to help readers put their
computers to better use. The informa-
tion provided comes from many sources,
including TT user group newsletters and
readers. MICROpendium pays $10 for
any item sent in by readers that appears
in this column. Mail User Notes to:
MICROpendium User Notes, P.O. Box
1343, Round Rock, TX 78680,

CALL, CLEAR

Coming up
® Review of Myarc’s hard and
floppy disk controller
e Stephen Shaw on the new
Turbo Pascal

” -
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Software o

CHECKBOOK RECONCILE $29.95
Balance to the penny every month.
Rocketman Checkbook Program. See
our program review in August 1987 MI-
CROpendium. California Programs,
4426 Appian Way, El Sobrante, Ca.
94803. 415-222-1626. vin9

HOME BANKING
Common sense, productivity software
tor your 99/4A. For more information,
write to E & M Software, Box 551, Os-
coda, Ml 48750. vonll

SLIDEMAKER
ARTIST UTILITY DRAWS SLIDES
- AND INSTANCES.

PROGRAFIX
DRAW GRAPHICS FOR PROGRAM
USE ON SCREEN OR PRINTER.

TEXTGRAFIX
DRAWS GRAPHICS FOR TEXT
NO TL'S ALL $12.00

JIM UZZELL
6609 CANYONWAY
HOUSTON, TX. 77086

COPYRIGHT 1988 by DDl vsor

GENIAL COMPUTERWARE
Credit Cord orders for Genial Compu-
terware products. Visa, M/C, Amex.

Call 1-800-456-9272 or write DOS Soft-

ware Division, P.O. Box 244, Lorton,

VA 22079. van?7
ASSEMBLY LANGUAGE MUSIC
Assembly Language Music that plays
under Extended BASIC, 20 pieces by
Johann Sebastian Bach from Anna
Magdalena’s Notebook. Features a se-
lection menu load progroam, and
makes your Tl sound like a Grand
Piano. Requires XB, Disk, 32K, Send
$4.50 to Harrison Software, 5705 40th
Place, Hyattsville, MD 20781. v5n7

Hardware

HORIZON RAM DISKS
Credit Card orders for Horizon RAM
Disk products. Visa, M/C, Amex. Call
1-800-456-9272 or write DOS Software

Policy

The cost of classified advertising is 25 cents per word. Classified display {i.e., special format-
ting or graphics) is $9 per column inch. Clossified advertisements must be paid in advance.
Classified advertisers may request a category under which they would like their advertisement to -
appear, but the final placement decision is the responsibility of the publisher.

Classified deadlines will be kept open for as long as practical. For the purpose of classified
advertising deadlines, any classified ad received later than the first day of any month cannot be I
assured of placement in the next edition. We will do our best ta include every advertisement that

is submitted in the earliest passible edition.

new advertising.

The publisher offers no guarantee thot any advertisement will be published in gny particular
issve. Any damages thot result either from errors in copy or for failure to be included in any par-
ticular edition will be limited to the amount of the cost of the advertisement itself. The publisher
reserves the right 1o reject ony advertisement. '

The advertiser may elect to publish the advertisement in subsequent editions at the some
charge, payable prior to publication. The deadline for carryover classifieds is the same as for

In submitting an ad, please indicate whether you would like a refund if it is not published in
the requested edition or whether you would like us to hold it for the next edition. Cancellations |
ond refunds cannot be made aofter the second day of the month.

3end classified advertising to: MICROpendium, P.Q, Box 1343, Round Rock, TX 784680.
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I_-Iardware

Division, P.O, Box 244, Lorton, VA
22079. von7

Systems

SEVERAL EXPANDED 99/4A SYSTEMS
Conscle, P-box, 32K, R$232, $$/SD,
DS/DD. Steve 316-685-2096 Days, Cur-
tis 417-869-3802 Days. van8

FOR SALE
TI99/4A Computer, Color Monitor, Ex-
pansion Box, Disk Drive, Controller, RS
232, Modem, 32K Expansion Card,
Voice Synthesizer, Extended BASIC,
Editor/Assembler, TI-Writer, Donkey
Kong, Centipede, Much More, $550.00.
Call Mark 713-556-6428. v5n7

MlCEOpendium magazine
holders are in!

Miscellaneous

99/4A P-CODE CARD WITH ALL
DISKS AND MANUALS T $140
P-CODE CARD ALONE $ 89 |
PE-BOX/RS232/32K/DRIVE/CONTLR  §349

18" P-BOX FLAT EXTENSION CABLE $ 22

PARALLEL PRINTER CABLE &' $ 20
WORD WRITER + $ 45
STAND ALONE DISK DRIVE (NEW)  § 89 |
STAND ALONE DISK DRIVE DSDD $ 99
Tl ORIGINAL 32K MEMORY CARD $ 79
TI ORIGINAL COLOR MONITOR §175
IBM THERMAL PRINTER FOR Tl $ 60
AVATEX MODEM 1200HC $ 99
AVATAX MODEM 1200e $ 89

PLUS 10% SHIPPING
HM LESHER, 722 HUNTLEY

CALL OR WRITE

$3 per set of 12, (Texas res- ‘
idents add 7.5% sales tax.)
| Send check or money order

to Holders, MICROpen-
dium, P.O. Box 1343, Round

lRock, TX 78680.

| Texas Instruments

TI99/4A
Hardware & Software

— TURBO-PASC 9% in stock! only $59.95 — Prato-Board
for PEB by Willforth only $35. Tl Dual Sticks §10.00 XB
Detective $10.00 Speech Editor $20, Printer Cable (PIO)
$24. Jungle Hunt, Protector I, Moon Patrol, $15 eo. Dust |
| Cover 84, Qbert §15, Adventure $10.00 Hint Bk $7.95
Super Extended Basic $39.95 ** Sorcerer by Infocom (disk
Dr. req.) $13. P-Code Card w/Software $139. Ti-Artist
$20. TPA w/Font 1 *34, TI-BASE $24.95 fotest Ver Side-
Port & Cart-port Ext. Cable $25.00 eq. We stock 32K, Disk
Ctrl, R3232, Ramdisk Cards ]

- L.L. CONNER ENTERPRISE

COMPUTER&ELECTRONICS

1521 Ferry Street
Latayette, IN 47904

CALL 317-742-8146 or CALL 317-423-4879

Visa or M/C Accepted, add $3 shipping
\rErl“?'_l
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SECOND CLASS

t**iritir-h**#tii**ititi*iitit

" The LEADING monthly devoted to the TI99/4A

iit#*i*t**itﬂii

Subscription Fees
$20 for 12 issues via domestic second class mail

 $25.25 {U.S. funds) Canadian or Mexican delivery
($27.50 for Canada after Sept. 1, 1988)
$23.50 (U.S. funds) for 12 issues foreign delivery via
surface mail ($25 after Sept. 1, 1988)
$37.00 {U.S. funds) for 12 issues foreign delivery vio
air mail
Outside U.S., pay via postal or international money
order; personal checks from non-U.S. banks will be
returned '

Address Changes |

Subscribers who move may have the delivery of their
most recent issue(s) delayed unless MICROpendium is
notified six weeks in advance of address changes. Plecse
include your old address as it oppears on your mailing
label when moking an address change.

Back Issue Policy

Back issues of MICROpendium are available to subcrib-
ers only. Those wishing back issues may notify us of the
issue(s) desired and include $2.00 per issue desired in
a check or money order. Mo shipping charge in U.S.,
Canoda and Mexico; Texas residents add 7.5% sales tax.
For foreign delivery, add 50 cents per issue surface mail,
$2 per issue air mail. No discounts on orders of sets. All

wrices U.S. funds. OUT OF STOCK: Vol 1, nos. 1-2

Tell us about it

Please let us what columns or features you like the
most about MICROpendium. Rank your selections in
order of preference using this form. Return it to us when
you renew your subscription. |

Send me the next 12 issues of MICROpendium.  am

enclosing $ in
a check or money order in U.S. funds. Mail to:
MICROpendium, P.O. Box 1343, Round Rock, TX

78680 i
Name i
Address | I

; - i
City |
State ZiP :

The set of numbers on the left of your mailing label
indicates the cover date of your last issve.

_ |
vl.n? . |




