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Texos instruments THIN4A — COMPUTERS, COMPONENTS AND SOFTWARE

TEX%SCOMP

America’s Number One T | computer retailer

TL99/4 PRODUCTS AT PROPEISSIONAL PRICES

Tex Comp continues to stock the world’s largest
selection of Tl Software. The Tl Software library on
module, disk and cassette was developed from
1979-1983 at a cost of millions and is considered the
best in the home computer software field. Tl utilized
the talents of such industry leaders as Scott Forsman,
Milton Bradley, Microsoft Corp., Scott Adams,

Addison Wesley Publishing,
Publishing, Scholastic Inc.,

the list goes on and on.

INFORMATION MANAGEMENT MODULES
PHM 3008 Home FinanclalDeclsions . ................. 4.95
PHM 3007 Household BudgetMgt. .. ... ......... e 4.95
PHM 3012 Securitles Analysis . ...................... 19.95
PHM 3013 Personal RecordKeeping. ................. 15.95
PHM 3016 Tax/Inves Rec Keep (Disk Req.}.............. 4.95
PHM 3022 Personal RealEstate ...................... 4.95
PHM 3044 Personal Report Generator ................ 10.95
PHM 3035 TeorminalEmuiator it ....................... 9.95
PHM 3111 TI Writer (wordprocessing) ................ 38.75
PHM 3113 Multiplan (spreadsheet)................... 38.85
DISKETTE PROGRAMS
PHD 5001 Malling LIst(PlOUpgrade) ................. 12.95
PHD 5003 PersonalFinanclalAlds .................... 9.95
PHD 5021 CheckbookManager....................... 8.95
PHD 5022 FinanceManager ........................ 18.95
PHD 5024 Inventory Management . ................... 19.95
PHD 5027 Invoice Management ..................... 10.95
PHD 5029 CashManagement ...........ovviveennnss 19.95
PHD 5038 Lease/Purchase Decisions ................. 9.85
PHD 5075 Ti Writer/MuitiplanUpgrade ... ............. 9.85
CASSETTE PROGRAMS
PHT 8003 Personal FinanclatAids . ................... 9.95
PHT 6038 Leasae/Purchase Declsions ................. 9.05
EDUCATION
MODULES
PHM 3002 EarlyleamingFun ........................ 4.95
PHM 3003 BeginningGrammar....................... 4.95
PHM 3004 NumberMagic...........c.cooiviinnrennn. 4.95
PHM 3008 VideoChess............. ... iiiennns. 14.95
PHM 3010 PhyslcalFitness . ......................... 9.95
PHM 3020 MusicMaker .................cc0vvunen. .. 9.95
PHM 3021 Weight Control & Nutrition. ................ 10.95
PHM 3084 TouchTypingTutor.............coivunnn. 10.95
PHM 3100 Ti ang H(32Kreg.).....ocvvnivnivennnnnn, 19.95
PHM 3015 Early Reading (Speach) .................... 0.95
PHM 3043 Fludlng FUN .. e 9.95
PHM 3046 ReadingOn ..............cciiiiiiiininn.. 8.05
PHM 3047 ReadingRoundup . .................... ....2.05
PHM 3048 Reading Haliz ............................ 9.95
- PHM 3082 ReadingFilght . . ...............cccvven... 9.95
PHM 3027 Additlon &Subtractiont.................... ¥.95
PHM 3028 Addition & Subtractionl) ......... C e e r e 0.85
PHM 3029 Multipllcatlon! .. ......... . i iiinnnn. 9.95
PHM 3049 Divislonl . ... . i i in s 9.95
PHM 3050 Numeration ! ........................ ... 9985
PHM 3051 Numerattonll............. ..., 8.95
PHM 3059 Scholastic Spelling 3 ..... e e 9.95
PHM 3080 ScholasticSpelling4 ...................... 9.95
PHM 3081 ScholastleSpellings ...................... 9.85
PHM 3082 Scholastic Spaliln B ... e 8.05
PHM 3088 Computer Math Gamau V.. e e 2.05
PHM 3080 Mllllkon Additlon. .......c.c it i 8.95
PHM 3091 Millilken Subtraction ................chh... 9.95
PHM 3092 Militken Multiplication. .................... 9.05
PHM 3093 MillkenDivislon . ............ v, 9.95
PHM 3004 Milliken Integers .. ..... e ar et 8.95
PHM 3008 Miliiken Number Readiness................. 4.85
PHM 3099 Milliken Laws of Arithmetic................. 4.95
PHM 3100 MillilkenEquations . ...........cciiivennn. 4.95
PHM 3101 Miitiken Measof Formulas.................. 4.85
PHM 3114 Altigator Mix . ..........c . 0iiiiiiinrienss 6.95
PHM 3115 AllenAddition . ........ccvoviiiiiiieninn.. 8.95
PHM 3117 Dragon Mix . .......coiiiiiiiiinnneneann 8.85
PHM 3118 MINUSMIBSION . .. .......i ittt tnnnnrns 6.95
PHM 3110 Meteor Multiplication. ..................... 8.95
PHM 3177 FRCOEMAKeY . ..........ciiivirirercnnanns 9.95
PHM 3178 StoryMachine . ............oivniiiiiinnnn, 9.95

DLM, Milliken
Imagic, Spinnaker and

||||||||

——n .

DISKETTE PROGRAMS

PHD 5009
PHD 5018
PHD 5030
PHOD 5031
PHD 5042
PHD 5026
PHD 5038
PHO 5041
PHD 5020

Music Skilis Tralner ..................c..... 9.95
erkot Slmulltlrm ........................ 9.95

peak & S Eooch EdReg.).............. 9.05

ak & NReq.)........cc...c.t,. 9.95
Spell Wtitar (T i Hoq | 0.95
BridgeBldding!................. .. 0., 8.05
BridgeBiddingll................ ... ..., 8.95
Bridge Biddinsolll ......................... 9.95
Music Maker Demo {(ModuleReq.)............ 8.95

CASSETTE PROGRAMS
See disk versions for reQuiraments l.e. TEH

PHT 6009
PHT 6011
PHT 6018
PHT 6031
PHT 6042
PHT 8026
PHT 6039
PHT 8041

MusicSkills Tralner ..............cvveenss 8.95
ComputerMusieBox ...............covun.. 8.95
MarketSimulation ............ciiienernnse 8.95
Speak A Math ..........c0ii ity 9.95
SpeliIWrlter .........coiiiiiie ittt ree s 9.05
BridgeBidding!.................c.oinl, 8.95
BridgeBiddinglt ................c......., 9.06
BridgeBidding Il ............c0iiviiinn. 9.05

BRIGHT BEGINNINGS SERIES

PHM 3154
PHM 3155

Terry Turtie’s Adventure (MBX Expansion

SystemRequired. ..............c.0 00 9.95
I'm Hiding (MBX Expansion
System Required.. .. .. Ciierearareraans 9.95

ARCADE PLUS SERIES

PHM 3149
PHM 3150
PHM 3151
PHM 3152

Space Bandit (MBX Expansion

SystemRecommended .................... 9.95
Sawurmanil (MBX Expansion
sturn Recommended .................... 9.95
gimt L BX Expansion
System Recommended .................... 9.95
eteor Belt (MBX Expansion
System Recommended .................... 9.05

HOME ENTERTAINMENT

MODULES
PHM 3008
PHM 3018
PHM 3023
PHM 3024
PHM 3025
PHM 3030
PHM 3052
PHM 3053
PHM 3054
PHM 3057

PHM 30427
PHM 30420

PHM 3056
PHM 3110
PHM 3112
PHM 3031
PHM 3032

PHM 3033
PHM 3034
PHM 3038
PHM 3037
PHM 3038
PHM 3067

Football . .........co i iiei et innnnannanns 9.95
VideoGames | . ............coiinrinennnrns 4.95
HunttheWumpus ......... ... ... .cciviinens 4.95
INdoOr SOCCer . ......... ittt 8.05
MindChaliengers . .. ............c.000enns 10.95
AMAzZINg . ....... ..o i e i e 495
Yombatonsa Clity............... ... .., 4.95
ThiInvaders .. ...........ccciiivevnnonsnnans 4.95
CarWars ...........c.ciitiinennotnnsnons 4.95
MunChMan .......... oot ieieronnncancnnn 4.95
Tunnels of Doom{(withcass.)................ 8.05
Tunnelsof Doom({Disk) .................... 8.95
AIDINGr . ... it i i et et e e 4.05
Chlsholm Trall. ...t it irernsonannanne 5.95
PRIBEC .. v et i st ir st et 4.95
The AtaCK . ........ s ettt eveetnesnoannnse 495
BIASIO . . ... ..t it it i s 4.95
Blackjack & Poker...........oovevevinnnn. 15.95
HUSH® . ... it it ieinennnsenses 8.95
A T30 4 1 S ....8.95
Hangman.........ccooiiiiiiinnenn.s .....8.95
ConnectFour...........c...c... e aenennans 8.95
Othelo . . ... i et ittt e 9.05

SPECIAL OFFE

Brand New Original Bl
& Silver T1-99/4A cony
only $79.95. Runs all
third party modules an{
comes with 1 year TI ff
tory warranty,
*Shipping, handing &
surance on this special
fer is $10.00 (Continen
U.S.) to any UPS deli
able address. HA, AL;
Canada and APO sllgli
higher.

SPECIALS

Original TI Joystlclé
$7.95 (pair)

Replacement 99/4A
Keyboards
(plug in connection]

$7.95

Replacement Consol

Power Supply

(external transformq
$9.95
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“Texas Instruments TI-99/4A
Home Computer

(MR (APUTER

Tex-Comp purchased Tl's inventory of these
outstanding titles in order to continue its support of
the T1-99/4A user, and also continually acquires in-
ventory from leading retailers and distributors who
have discontinued home computer sales.

With its five warehouses and financial resources,
Tex-Comp has been able to assure you, the T1-99/4A
user continued support.

(1
VISA ‘ HOLDERS CALL DIRECT

(818) 366-6631

add 3% for credit card orders

¢ —r

TERMS: Al prices F.OB. Las Angains. For fasiesl service use
cashlers check of money order. Add 3% shipping ang handing
($3.00 minimum). Easl of Mississippi 4% % . (Free shipping on ali
softwars orders over 3100.00). Prices and avaitabliny subject 0
change wilthout notice We reserve tha righl 10 imlt qQuaniities

NOTE: Payment in Iuit mus! accompany all oraers Crednt-Card,
Company Chech or Money Oraer ltor immediaie shmpment Perional
checks raguire up to 4 weeks to Clenr Cahfornig ordars add §Va™ 18les

T

e —— eyl ——

VISA and MASTERCARD SEND ORDEN AND WAKE CMECHS PAYABLE TO

TEXCOMP "~

PO B0 I — QRANADA MILLS CA #1344

mm %‘:E igvuntura : ;:ra:a igv {glnkl).) .............. ggg O M PUTER ROG RAM M IN G Al DS
venture rate Adv.(Disk)............... . P
ADVENILJRE SEF:IESd ON CASS OR DISK (SPECIFY) 905 SODULES
ventureland .. ...... .. .. ittt e ,
Misslon Impoasible .. ... .. e e 9.95 PHM 3026 Extended Basic& Manual ................. 49.95
VOOdOO CaStI® . ... ..vreeinenrneeaerraanrannnoanss 9.95 ;m 3055 ﬁ{ﬂtmhasamm; B Wrten ;g-g
TheCoUNt . ... it ir it cncracsiatasaanenaarnna 0.95 3058 nl Memory Fiter) . ......oviiiu .
Strange OCYS88Y .. ... . iv i it i 9.95 DISKETTE PROGRAMS
Mystery FUnRHOUSE ........ ... o oiiiiiiiiionenane, 89.95 PHD 5007 Teach Yourself 89/4ABasic................. 9.95
PyramidofDOOMm ... ...c.iii it i i 8.95 PHD 5019 Teach YourselfEx-Baslc ................... 9.95
825:5:?8\:::{{& T gg :ﬁg %g F;rngrlmm:ng ilga :I ....................... ggg
.................................. . rogramming Atdsii.......................8
Golden VOYaDS . . ......cicitiiiian i 8.95 PHD 5012 Programming Aids llf .. ..............oo0etn 0.95
ronheart Adygnture (Not ScottAdams)................. 89.95 PHD 5077 Proc'rarnmlng Aidst, W& . ..........c.... 24 .95
SPECIAL ALL ABOVE ADVENTURES ON DISK OR PHD 5087 BeginningBasicTutor ................. ..., 8.95
CASSETTE INCLUDINGIRONHEART ... ............ 49.95 PHD 5078 Text to S%uach (English}.............cooot. 8.95
BUuckaroO BONMZal . . .. .ot i e 19.95 PHO 5098 Ti Forth (Ed AssemReq.).................. 19.95
guﬁ_t’:arr of Claymorgue Castle .. .................c... }ggg mg ﬁ;g ;L':&”sho u?crg%[;:;: ((Egm::f"‘) REEEEEEEEERE ﬁgg
LT L1111 Lo IS I I o5 0 FRUIUB  TURNOUVLILE VRS HIERR e reeremeeem e *
LK 0ot et ien s e a e 19.95 CASSETTE PROGRAMS
SPECIAL ALL FOUR + 2 BONUS ADVENTURES & HINT BOOK . 29,95 PHT 8008 Programming Alde | .............cviiunn.. 6.85
Specify Disk or Cassette gn} ggﬂ; }Hlnn ;ourua” gﬁf;ﬁh Blllic ................. ggg
DISKETTE PROGRAMS 1 each YourselfEx-Baslc ................... :
gng 553% H-mn (vﬂtl’} new TENVOr) ... cveernernanee- g.gg PHT 8087 Beglnning Basic Tutor ............c.coountn, 6.95
story Melody ... .. .ocneniinenanniaens .
PHD 5015 Oldies But GOODIBS 1. . - vvnnnnnerrerenenn 9.95 MATH AND ENGINEERING
PHD 5017 OldiesButGoodies !l . ... ... 9.895
PHD 5025 Sat. Night Bingo (Speech) Ex-Basic ... 4+ PHD 5006 | Math ROULING LIBFATY ... .eer o seeer e 9.95
PHD 5037 Draw Poker (Ex-Basic Req)................. * PHD 5008 Electrical Engineering Lib................... 9.95
gﬁ?ﬁ E PHOGTBIérMi TEIl & Soeach 295 ;ng gg1g ts?araphlng PEackaga ..... CERRLRRIRES e ggg
119 . PBBCN . ... ... o : 1 tructural Engineering btib. ................. .
PHT 6010 Mystery Melody ..............ooievieaonns 7.95 PHD 5044 AC Clrcuit Ani:yala ........................ 9.95
I;:; EE}? 8:5:38 BU: goog:as :| ....................... ;g CASSETTE PROGRAMS
88 Bu QOOIB8 11 ... it s v s s s v a e . TROOB  Math RoOuting LIDIAIY . .o ov v oo eanenennn. 9
PHT 80268 Sat. Night Bingo (Speech) Ex-Baslic .......... 7.85 ,P,ﬂ-r w ggm r?cnaﬁtéﬁ%hlzgﬁrgd et ggg
PHT 6037 Draw Poker{Ex-BaslcReq.) ................. 7.95 PHT 8013 Graphing PACKAQE . . ... .veenrrenenennns 8 05
TI ARCADE STYLE MODULES AND RECENT RELEASES: PHT 6018 Structural Engineering Lib. ................. 8.95
PHM 3149 Space Bandit (MBX Expansion PHT 6044 ACClrcuit Analysis. . ..........coiiaon, 8.95
BHM 3150 SﬁSystam ?ufﬂrgygndad; ................. 8.95
wermania xpansion
PHM 3151 BIS at??;‘i;?(cgmn:e:?::) .................. 9.85 “-COU NT SMALL BUSl N ESS SO FTWARE
k_ 00 Xpan
ystem Recommended) .. ................ 9.95 EEE:L?'&?E&&&&G """"""""""" gggg
PHM 3152 Meteor Belt (MBX Expansion o e PayabIB .« . 89 95
. System Recommended) .................. 9.95 In?:;n‘tjo YaDIO. o 89 95
N PHM 3220 MICrOSUIQBOM . ... ...ivveainivarrorernnes .99 Pa m“ry _____ 69.05%
i PHM 3219 Super Demon AHAcK. . .....c.ooivviviienes 9.95 Mall System .. 19 95
, gnu gﬁg goonswuepar ............................ g% """"""
n } S S :
& gnm ggg go;%?arl ............................ . ;.gg ALL 6 FOR $349.95
urgertime . . ... ... i e e e .
PHM 3194 Jawbreaker !l . ... ... ... i 5.85 .
E PHM 3227 CongoBONgo. ... 15.95 Send for New Tex-Comp CGTG";Q &
= reasurelsland .......... ... i ‘11. ’ : :
. ;:m g;gg gaturag’ Piratesisland . .................. :;g‘g bUYE‘f S gU'de Only $2- 00 (Comes wit $5
| uck +1:12 . S R . : . Lo
| PHM 3225 TV a1 s ) D 15,95 savings certiticate)
;n: gﬁg ;ﬂlhﬂm ................................. 12%55
| unchmobile........ TR : |
PHM 3197 SIYMOIS « v v ovee eI 15.95 Drasti"mﬁom

Texas [nstruments

AUTHORIZED ODEALER
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Lontents

\NCRUpendium

MICROpendium is published 12
times annually in Round Rock,
Texas. No material published in the
pages of MICROpendium may be
used withaut permission of the pub-
hsher. Computer user groups that
have signed exchange agreements
with MICROpendium may excerpt
articles appearing in MICROpen-
dium without prior approval.

While all efforts are directed at
providing factual and true informa-
tion in published articles, the pub-
itsher cannot accept responsibility
for errors that appear in advertising
or text appearing in MICROpen-
dium. The 1nclusion of brand names
In text does not constitute an endor-
sement of any product by the pub-
lisher. Statements published in

- MICROpendium which reflect

erroneously on individuals, products
or companies will be corrected upon
contacting the publisher.

Unless the author specifies, letters
will be treated as unconditionally
assigned for publication, copyright
purposes and use in any other publi-
cation or brochure and are subject to
MICROpendium’s unrestricted right
to edit and comment.

Display advertising deadlines and_

rates are available upon request.

All correspondence should be
mailed to MICROpendium at P.O.
Box 1343, Round Rock, TX 78680. We
cannot take responsibility for unsoli-
cited manuscripts but will give con-
sideration to anything sent to the
above address. Manuscripts will be
returned only if a self-enclosed,
stamped envelope is included.

All editions of MICROpendium are
mailed from the Round Rock
(Texas) or Smithville (Texas) Post
Office.

Mailing address: P.O. Box 1343,
Round Rock, TX 78680

Telephone: (512) 255-1512

Source: TI4596

John Koloen............... Publisher
Laura Burns. .. .. e Editor
Mack McCormick. .. .Technical Editor

Coming next month

—Review of Rave 99 keyboard
—Things you can do with chips, by
Mack McCormick
—Three-dimensional tic-tac-toe
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TOP QUALITY PERIPHERALS

from

Mechatronic « CorComp « Myarc
MECHATRONIC

T1 Intern. This book contains a line by line listing of the Tl 99/4A
ROM and GROM chips with commentary.
1510 BOOK . .. ... e $17.95

Extended BASIC 1 Plus. This Extended BASIC includes built-in
extended statement set and graphics mode. Graphic functions
require 32K.

41488 Cartridge. . ........... .. i $79.95

TI Mouse w/TI-DOS. Requires Extended BASIC, disk system, 32K,
41493 Mouse withDOSDisk . ... ........... ... $119.95

80-Column Card. Full 80 columns on your Tl screen!
41805 . ... .. 821995

CORCOMP

Triple Tech. Board for PE Box includes clock/calendar, printer
buffer. and speech synthesizer connection.

34643 .. .. [P $129.00
34639 ~lock/Calendar. Stand-alone. . ... ... ... . $79.95
34206 9900 32K Micro Memory. Stand-aione 32K. . $99.95
Tre Meory Plus series. ..

41070 2554 Memory Plus Stand-Alone. ... $219.00
41633 512K Memory Plus Stand-Alone. .. .. = $278.00
41051 256K Memory ?ins Card. L ... .$189.00
41065 512K Memory Plus Sard. .. ... . . . . .$239.00
See “Best Selling Hardware” for more CorComp products.

MYARC

34324 256K Card. . .. ... .. .. .. ... $199.00
42245 512K Card. . . . .. . ... 524900
38179 Extended BASIC Level iV.. ... .. ... ... .. $69.95

18395 256K Card with Extended BASIC Level IV. $249.00
42231 512K Card with Extended BASIC Level IV. . $299.00
38198 512K Upgrade Kit for the 128K Card. . .. .. .. $109.95

See “Best Selling Hardware" for more Myarc products.

THE 49¢ Mcrol&®
DISKETTE!

Are you paying too much for diskettes? Try our first
quality, prime, 5% " diskettes (no rejects, no seconds) at

PRICE!
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.. .On Our Most Popular

Sensational Prices!!! |i.aware and Software!

¢
lk'-u r". |II III II v ""-:f
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LOST il
HITS e
“REDISCOVERED™

NEW
LOW

MicroPal®

Some of you may remember that Thorn EMI,

the British entertainment giant, developed

EXte nd ed BAS l C three super games for the T1. Just before the
games were released, Tl pulled the plug on

MicroPal's Extended BASIC package now includes two the 99/4A and Thorn decided to drop the
free software programs! Bestsellers Typwriter and introductions. At last, TENEX brings you
Name-it from Extended Software are included in disk these “‘lost hits”’ by special arrangement with
and cassette versions with complete manual — abso- 2 U K. firm who convinced Thorn to make the

lutely free!! You can immediately begin using the power
of Extended BASIC for word processing and data
base functions.

program rights available. All three programs
are packaged on one convenient disk!

MicroPal Extended BASIC is The disk includes:
i unconditionally guaranteed to Computer War

be 100% compatible with all pro- Based on the hit movie ‘‘War Games."
grams written in Ti Extended -

BASIC. With this powerful, high-
level language, programmers
can have automatic access to the 32K memory expan-

Submarine Commander
One of the best submarine simulations ever
created for a home computer!

sion, utilize sprite graphics for smooth motion and ani- River Rescue
mation, auto-load disk based programs, and add High speed action as you save a group of
speech with a 400 word built-in vocabulary! Package helpless refugees.
mrciudes_Extended BASIC on a convenient plu_g-nn car- Requires 32K and Extended BASIC.
tridge with 240 page manual. Sug. Retall $89.95

40 Disk ONLY $29.95
32967 ONLY $49.95!! 856 Uis $29

BEST-SELLING HARDWARE!

STAR MICRONICS NX-10 PRINTER

41366 . . . . . . SCALL
Latest model! Draft quality at 120 cps, near letter
quality at 30 cps. 5K print buffer.

these fantastic sale prices and save. save, SAVE! Disks 42250 PARALLEL PRINTER INTERFACE ... ... ... $ 44.95
A Do nacr that include diskettes in sleeves. 29784 CORCOMP RS-232 INTERFACE ... ... ... .. $127.00
Egstl'us‘d?snkit::ritigqut?ﬁééa?os.be 100% error free and 29802 CORCOMP 9900
comes with a lifetime warranty (if you have a problem, MK:RO-EXPANS‘ON SYSTEM . ........ ... $32900
well rplaco the diskett). Al dsketios nclude hubre | MYARC or CORCOMP RS-232 CARD ... ... .. $ 79.95
Box of 50 32972 MYARC DISK CONTROLLER CARD ... ... .. $169.95
32391 SS, DD Diskettes (49@152;:.:3 29770 CORCOMP DISK
12403 DS. DD Diskettes §29.50 CONTROLLERCARD ... . ........ SALE! $149.95
(59¢ each!) 13315 CORCOMP 32K MEMORY CARD ... ....... $119.95
e e v Fe e e Fe T ok ok ke ke ok 20164 BOX WITH POWER SUPPLY
1 ' \ for external disk drive . . .. . ... $ 59.95
R ""‘r"* For th GATELOCK JOYSTICK ... ... $ 24.95
Z22 )\ T Hom r o fn ror 10285 TIJOYSTICK ADAPTER . .. .. $ 4.95
s o d‘; r I?emO#ZSPQ%Z 42442 TAC 5™ JOYSTICK. Requires Tl Adapter . . . .. $ 14.95
R 42086 SLIK STICK™ JOYSTICK. Requires Tl Adapter $ 6.95
ok kdk ke dkok ko k Aok kkk | 13329 NAVARONE CARTRIDGE EXPANDER . .. . . $ 24.95

AVAILABLE FROM
YOUR FRIENDS AT

SHIPPING CHARGES NO EXTRA FEE FOR CHARGES

ORDER AMOUNT CHARGE
We _g’ad'y accept less than $20.00 $3.75 o -
mail orders! $20.00-$39.99 4.75 MasterCoxd. -
$40.00-$74.99 5.75 ‘
$75.00-$149.99 6.75
P.O. Box 6578 $150.00-$299.99 7.75 We verify charge card addresses
South Bend, IN 46660 $300 & up 8.75

Foreign Orders add $4.00.

Heavy items ship at actual cost. ORDER TOLL FREE

‘Questions? Call m 1-800-348-2778
21 9’259'7051 INDIANA 1-800-225-6838
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Lomments

User group listing proposed

I'm afraid that my report on the third annual Chicago TI
Faire, sponsored by the 600-member Chicago TI User
Group, doesn’t say much about the F aire, concentrating as
it does on Lou Phillips and his 9640 computer (the 9 stands
for the TI99/4A and the 640 is for 640 kilobytes of RAM).
And it’s not that nothing else happened there. There was a
lot going on, ranging from a computer-cello performance by
J. Peter Hoddie to a discussion among user group leaders on
how to keep their groups viable. And let’s not forget the
scores of vendors on the exhibition floor, selling everything
from cassette recorder cables to the latest, hot off the
presses software. (Hoddie finished the final code for two
new programs, GRAM Packer and Font Writer, several
days before the Faire got under way. And it was a good
thing, too, since the two new programs seemed to be selling
like hotcakes.)

The article about the 9640 sort of grew out of my notes
and when I finally finished it I still hadn’t squeezed in
everything, all the emerging facts about this wondrous new
machine. There will be time and space for the rest of that in
the future when the machine finally rolls off the production
line. But there is one thing that I didn’t get into the article
that should be noted. After Phillips had finished his presen-
tation, which ran longer than scheduled, a member of the
Ottawa TI99/4A Users Group approached the front of the
meeting hall bearing a handmade plaque made by a TT user

~group in North Bay. The Inscription read: ‘‘Presented to

Lou Phillips and Myarc by the Ottawa TI99/4A Users
Group for TI users worldwide.”’ This was followed by a
burst of applause and this response from Phillips: ‘“Many
times I've asked what am I doing here...and it’s mainly you
folks and those who appreciate these things that we do that
really touches me.’’

Phillips deserves the accolades as one of the driving forces
behind the 99/4A marketplace.

Returning to user groups, Dave Wakely chaired the user
group discussion in Chicago and emphasized that a few ac-
tive members can make any user group a success but to real-
ly get things going a group has to actively seek new
members. Advertising in local newspapers, posting notices
in public places, obtaining a mailing list from Texas In-
struments of 99/4A users in particular areas are among the
recommendations for building membership. Although we
are not involved directly in user group activities, we can pro-
vide a service that may help our thousands of non-affiliated
members get in touch with other TI users. What we’d like to
do is provide a listing of user groups to be included in our
January or February edition, with regular updates in the
future, much as we have been updating our Freeware list. To
keep things standardized, we’d like every user group within
reading distance to fill out and return the form below as
soon as possible.

EXTENDED BASIC VERSION 2.11

The lastest update to Myarc’s Extended BASIC II seems
to have exterminated the bugs contained in earlier versions.
[’'ve been running a lot of Extended BASIC software with it
without crashing, something that I couldn’t do with earlier
versions. Although I haven’t been running it very long, I’m
already getting accustomed to the speed with which pro- |
grams such as the TI-Count package run. (TT Count
wouldn’t run under earlier versions because of its reliance
on DEF statements.) I’m not sure whether there is much of a
difference on 1/0 operations, but I have measured signifi-
cant speed increases in the running of all Extended BASIC
programs. When I enter RUN, the program starts RUNning
immediately, not after a delay of several seconds. This holds
true for even the simplest disk catalog program in BASIC. I
haven’t had the time to exploit its enhanced graphics com-
mands and other features, though the demo that comes with
It 1S very impressive in highlighting the capabilities of ver-
sion 2.11. Purchasers of Myarc’s Extended BASIC who
have yet to receive a 2.11 update disk should contact the
company.

FEEDBACK ON FORTH

We’ve been running articles about Forth fairly regularly
but we’re not sure if that’s what Forth programmers want.
We’re curious about reader preferences: Would it be better
to run a monthly Forth column, a Forth tutorial series or
continue as we have been with single subject articles. We’d
appreciate your thoughts on this.

ASSEMBLY FLIGHT SIMULATION

A last minute addition to this month’s Newsbytes is an
item from Not-Polyoptics about its Spad Flight Simulator.
The program is expected to be on the market in J anuary. See
Page 50 for details.

LOOKING FORWARD

Any woman with six children deserves a break once in a
while, but we reiterate that we can hardly wait until C.
Regena (Cheryl Whitelaw) begins with us as a columnist in
our January issue. Judging from the notes enclosed with
subscription renewals, etc., the anticipation is shared by
numerous readers. —JK

Group Name . |
Contact Person_______ Phone No.
Mailing Address
Meeting Dates__ _ Place
Date Formed_ ___ Annual Dues
Other Fees, If Any




Asgard Software

is proud to present a
 piece of the future:

The first two commercial programs

written in c99 for the 99/4A —
The fastest language for the 99/4A
outside of assembly!

High Gravity

B Is High Gravity an educational game or a game
program that's educational? Who knows which, and
it really doesn't matter considering that this
incredible simulation written in c99 (a language
faster than Forth and easier to use than BASIC) is
one of the best programs ever written for the 99/4A
in any language!

% High Gravity, by Tom Wible (a professional

programmer), puts you in command of a relief

spacecraft sent to aid a space station trapped in a
strange solar system. The planets in the system are
thick as flies, and prevent anyone from leaving or
entering the solar system to rescue the untortunate
people in the space station. Your mission is to shoot
a capsule of supplies to the stranded astronauts, and
you only have ten capsules of supplies on hand.
Worse vet, you can't guide the capsules through

“since they have no engines. Fantastic graphics make
this game colorful as well as exciting.

7 High Gravity is also an extremely accurate
simulation of the Laws of Gravity and the motion
of projectiles. The fact that this program is a
sophisticated lesson on physics is not apparant —
it's a really fun game that gives hours of enjoyment
to children AND adults. However, for the
educational user all varibles of the program may
be pre-set; including the initial velocity, the density,
size, and spacing of the planets, and much more.
High Gravity will even let you save and load
interesting flight paths of projectiles for later study
— a library of such paths is included with the
program.

8 In short, High Gravity is a sophisticated simulation
of space flight that is both entertaining and
educational. It is an ideal teacher for the physics
student (of all levels), and an ideal game for all ages.
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It is simple to use and fully documented. It requires
the Editor/Assembler module, 32 K and a disk
system. Available for only $14.95.

Total Filer

Do you have disks and disks full of TI-Writer text
files cluttering up your disk library? Do you often
catalog one of your TI-Writer disks and find files
that you didn’t know you had, or even know what
they are? Well then, we would like to introduce to
you the greatest tool for user's of TI-Writer since
the spelling checker; the first and only database
designed for text — Total Filer by Warren Agee.

7 Some database programs say they will let you

organize anything, but nothing matches the speed,
power and flexibility of a program exclusively
designed to let you organize text when it comes to
organizing your TI-Writer files. Total Filer is a very
easy-to-use solution for a complex problem. It is
written in c99, an incredibly fast language for the
99/4A. and was designed specifically for handling
text.

1 With Total Filer you can easily create a file-by-tile
reference of all your text files. Your index can
include multiple keyword references for quick
searches, as well as several layers of keywords tor
in-depth descriptions. For searching, Total Filer even
includes utilities for creating a master listing of the
index, as well as letting you compress it to save
space on your data disks. Total Filer is truly a tool
for the “power user.”

7 Total Filer is also very flexible, allowing users to
do everything from configure the program for any
hardware combination to setting the names of the
prompts for different functions. Total Filer is the
penultimate tool for organizing text of any sort,
from magazine articles to computer files, yet it is
easy to use and fully documented. It requires the
Editor/ Assembler module, 32K and a disk system.

Available for only $24.95.

Asgard Software

P.O. Box 10306
Rockville, MD 20850
(301) 345-2492

“Serving the TI Community”

Note: ¢99 compiler for the 99/4A by Clint Pulley

© 1986 by Asgard Software

e — —_—
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Feedbach

TI-Artist preferred

I read your article comparing
GRAPHX and TI-Artist (August 1986)
with interest. I have TI-Artist and
have used GRAPHX and I agree with
most of the things that Mr. Bobbitt has
to say.

However, 1 don’t necessarily agree
with his conclusions. I prefer working
with TI-Artist because it is so much
faster going from one function to an-
other. Waiting for and selecting from
the menu seems to take forever with
GRAPHX!

Mr. Bobbit made one mistake in his
review that I must correct. He stated
that one big disadvantage of TI-Artist
is that it has no cursor speed control. It
does have such a feature. The speed of
the cursor can be changed by pressing
FCTN—, (comma). It is practically
essential to have such an option when
working in the Zoom mode. Perhaps
he did not know this because the in-
structions are rather obscure in some
areas.

In the same issue with this article was
a notice that there is a new version of
TI-Artist available. I hope that it will
correct some of the limitations of Ver-
sion 2.

By the way, is there a bridge-playing
program available for the TI?

Judy North
Newport News, Virginia

Bridge Bidding programs manufac-
tured by TI are available from some
dealers.—Ed.

Where to get PEBs

Please pass the following informa-
tion along to Bryan D. Turner who was
asking about where to buy PEBs (Feed-
back, October ’86).

Our group (Mid-South 99 User
Group) received a flyer from a place
called ‘“The Captains Wheel,”’
TI199/4A Specialists, 17295 Chippen-
dale Ave., Farmington MN 55024,
phone number (612) 460-6348 telling
about a three-slot expansion kit for $35
(plus shipping and an added $10 if you
wish to power a disk drive off the same

Jull expansion
peripheral cards, disk drives and the

bhone number.

_—a
e L R
1

e

power supply) with which you assem-
ble the box yourself. If you are look-
ing for a low-priced PEB and know a
little about electronics that might be
worth looking into.

Also, I read in the September HV
99ers newsletter of Australia that they
are embarking on a group project to
build their own three-slot PEB them-
selves. You might want to contact
their secretary to see how they are
building their PEBs. Their address is
HV 99ers, 6 Arcot Close, Tarro,
N.S. W, 2322 Australia.

Then one last place to look is in the
local paper, as I occasionally see some-
one with a system for sale in the local
want ads.

Gary Cox
Memphis, Tennessee

Finding PE box

I recently received a catalog from

Ryte Data which contained informa-

tion that may provide an answer for
Bryan D. Turner of Great Bend, Kan-
sas (‘“‘Make a P.E. box!”’ Feedback,
Oct. ’86).

In the Ryte Data catalog, the ““99AT
expansion system’’ was described as
follows:

—lower cost expansion system with
more features than any other system,

—up to four disk drives in the sys-
tem, .

—five expansion slots for standard
T1 size cards;

—smaller connector cable;

—contemporary design and future
upgrade;

~—support for the Myarc ‘‘Geneve’’
9640 computer system:.

As this project is just now being
completed, we are taking advance
orders. The 99AT project was design-
ed by Pat Saturn and implemented
through Millennium Computers. For
capability; new

new Myarc computer system...the
99AT expansion unit is the only expan-
sion choice. To order yours, simply
send us your advance order with your
Your ““99AT Expan-

sion Unit”’ will be ONLY $210.00
Canadian funds or $155.00 U.S. funds.

The catalog showed a drawing of the

system with space for four half-height

drives (in the horizontal position) in an |

attractive, modern enclosure.

For more information, interested

persons should write to Ryte Data/Mil-
lennium Computers, 210 Mountain

St., Haliburton, Ontario KOM 1S0

(Canada).
Randall L. Griggs

Louisville, Kentucky

Another wish list

1. Eliminate need to name Multi-
plan disk ‘“TIMP”’ or allow data files

to be loaded from second disk.

portfolio program, Does any exist?

3. A way to print Graphx (or other
files inverted and shifted so a card can {3}
be made (front picture on the lower left
corner with text inverse on upper right
corner so that card can be folded so |1
picture on the outside opens to text in
the inside). Needs to be able to print | J
upside down and on righthand side of |
3

page.
Dennis Wood

Bellevue, Washington | |

Direct connect for
acoustic modem?

I own a TI acoustic modem and I
would like to know if there is anyone

who has tried to bypass the acoustic

pickup and make it a direct connect

type. Also, does anyone have any sug-

gestions as to whether or not this is

even possible?

Keith Onchuck

Chicago, Illinois

We have never used an acoustic mo-

dem, so cannot answer you, but wel-
come comments from readers.—Ed.

Numeric keypad built

I began my numeric keypad project
some time ago. I had rounded up a
loose keypad, perf board and other

(Please turn to Page 10)

K
3
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2. A home financial manager/stock
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ANNOUNCING MYARC'S 640K RAM

GENEVE ..

MODEL 9640 FAMILY COMPUTER

This unit is without a doubt the most sophisticated machine ever offered in the family and small business
area to date. With over a year of design and development, including input from more than one hundred

 users, this machine has surpassed even our own expectations. Take amomemt to review some of themany
features that place this computer in a class of its own.

MYARC

* 99/4(A) COMPATIBLE * 99/4(A) COMPATIBLE
RUNS OVER 100 EXISTING RUNS OVER 95% OF ALL
T1 CARTRIDGE PROGRAMS ASSEMBLY LANGUAGE
PROGRAMS & UTILITIES
* TI-WRITER NOW A FULL '
80 COLUMNS * MULTIPLAN ALSO 80 COLUMNS
LARGER ' FASTER
Standard 640K RAM At Least 2 - 3 Times
2 MEGAGYTES Addressable RAM
MYARC Memory Card Compatible PHONE TYPE CABLLE
With MYARC 512K Card, Replaces Old Hex Bus Cable
Supplies 1.1 MEGABYTES RAM
IBM TYPE KEYBOARD Included MOUSE SUPPORT
*****************************************************************
e Separated Function Keys ® 40 Column Display
¢ Incredible Graphics Capablhtles e 80 Column Display
¢ Basic 3.0 ® Mouse Output Port
e Composite Video Output e Joystick Port
¢ RGB Output e Sound Compatible & Expandable
e 128K VDP RAM Memory e Speech Included

e Compatible with Existing Peripheral Cards*
Disk Controllers* (MYARC, TI, Corcomp)
RS232 Cards* (MYARC, TI, Corcomp)
MYARC Memory Expansion Cards Add Directly to RAM (modification required)
¢ True Hardware Ultilities
Sprites, Fills, Lines, Data Moves
e TI 9995 Processor Chip - 12 MHz
256 Bytes ULTRA High Speed on Chip RAM
Pre-fetch on Instructions
Post-store on Instructions
¢ More RAM Memory than any machine in its price class

For further information, contact your nearest dealer.
If unknown, contact MYARC (201) 766-1700 for dealer information.
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Feedbach

(Continued from Page 8)

parts from a local electronics store and
set to work. Unfortunately, I incor-
porated two pole momentary switches
for the cursor keys. My first test re-
vealed that they wouldn’t work be-
cause half the time I would get only an

“E” (or S, D or X).

Tony Johnson’s article in your May
1986 issue of MICROpendium saved
the day. His excellent tutorial guided
me through the parts and process ne-
cessary to make the whole thing work.

Rather than build an entire keyboard
like Tony, I went with a detachable
keypad designed to match the TI con-
sole. It’s based on a sheet metal frame

with plexiglass mounts and face. An

aluminum shell tops the whole thing
off.

[ incorporated an earlier project of
mine that allowed me to remote the TI
flat 1/0O cable behind the expansion
box. This required a 22/44 card edge
connector, 25 pair telephone wire and a
homemade male connector. I installed
an interrupt switch on the side for
screen dumps and a ‘‘clear buffer’’ key
for my Triple Tech card.

The keys themselves are wired via a
cable with a 15-pin plug. On the com-
puter end, wires were tack soldered on
the TI keyboard and terminated at a
15-pin plug mounted at the rear of the
console.

Many thanks to Tony Johnson for
his concise and thorough tutorial.

Jim Edwards

Member, San Fernando Valley 99ers

La Crescenta, California

Program problems

Here’s a problem that someone
could help me with!

First: I keyed in a program and in-
stead of using ‘“SAVE DSK1.FILE-
NAME” I used SAVE DSK1.““FILE-
NAME’’ and now I can’t retrieve it.
How come?

Second: I keyed in another program
before I had my disk drive and saved it
on tape.

[ tried to retrieve it into my com-
puter with the disk drive on, but I kept
getting ““‘ERROR IN DATA”’,

And 1t didn’t matter how many times
[ tried, it still wouldn’t take it, even
trying different volume and tone levels.

So I tried it again without the disk
drive on, with both BASIC and
XBASIC and the computer took it!

While the program was in the com-
puter I turned the disk drive on and
tried to save it on disk, but when I
keyed SAVE DSKI1.FILENAME it
would lock up so I had to shut down
the computer and try again.

After three or four times of retriev-
ing the program without the drive on
and turning the drive on, I finally suc-
ceeded in getting it on the disk, but I
have the same problem; I can’t retrieve
it!

Third: I keyed in another program,
SAVE DSKI1.FILENAME.

Now there is nothing on the disk ex-
cept the ‘“‘Auto Load’’ program.

After saving it I went back to the ti-
tle screen.

I pressed ‘‘2”’ for XBASIC and the
““Auto Load’’ asked what drive I was
using and keyed in ‘‘1’’ and gave me
the menu: 1. Filename, 2. Load, 3.
Exit. I pressed ‘‘1’’ and after I waited
a few seconds the screen gave me ‘‘Er-
ror in line 13’’ but I don’t have a ‘“line
13’’ in the program!

Well, after listing I found that the
program merged with the load pro-
gram! Double help!

Going back to the programs I can’t
retrieve: I know they’re there. I used
the CALL LINK (‘“‘Cat’’) and also TI-
Writer and they both show that they do
exist. |

Can you or anyone explain? Oh, I
also used the E/A program and that
didn’t help either.

Arthur Dube

Woonsocket, Rhode Islaln 5 'i'

We’ll answer what we can.

As to the use of quotation marks as part of
your filename, we have been unable to duplicate
the problem in Extended BASIC or BASIC. The
quote marks are treated like any other character
in this usage.

Lots of users are familiar with the problems
associated with loading a program from cassette
with a disk drive on. But there’s no pat answer.

One explanation starts with the fact that the
computer uses some 2K of memory to operate
the disk system. Thus, if the program is very
long, it won’t load in its entirety because there’s
not enough RAM to hold it. (A cassette recorder
won’t load into an expansion memory.) Turning
the drive off, either by a CALL LOAD or
mechanically, frees up this 2K, permitting the en-
tire program to load. (One would think that a
“memory full error’”” would pop up at these
times, but that would occur only if the program
was actually loaded and RUN. The memory full
message would result if all the stack space were
used up between the time the RUN command is
initiated and the prescan completed.)

Loading the program from disk, with the 2K
of memory overhead it requires, would seem to
leave less than enough RAM for the program.
This is not a comprehensive answer to the
cassetie-diskette problem, which has many other
aspects.

Perhaps the Auto Load program was in-
advertently merged with the FILENAME pro-
gram, or vice versa. Several years ago we were
fooling around with an Auto Load program that
created its list of programs at startup. It had a
habit of merging the selected program into itself,
Not knowing which Auto Load program you
have, we can’t offer any specific advice.

Readers who’d like to go into greater detail on
the subject of cassette-diskette transfers and their
pitfalls are encouraged to submit an article or
User Note.—Ed.

The Feedback column is for readers.
It is a forum to communicate with
other readers. The editor will condense
excessively lengthy submissions where
necessary. We ask that writers restrict
themselves to one subject for the sake
of simplicity. QOur only requirement is
that items be of interest to persons who
use the T199/4A home computer. Mail
Feedback items to: MICROpendium,
P.O. Box 1343, Round Rock, TX
78680.
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Fox Comp, the world’s Targest retatler of Texas Instraoments home
computer products invites you and your family to join the millions of

famitlies who are already using the TE99/74 A, the most powerful and
versattle home computer ever produced. There are over 1000 pro-

grams now avatlable for the TIH99/4A including education, family
- financing, arcade games, word processang, data base management,
’ and the list goes onand on. New software & accessories are being

contintously mtroduced. Tex-Comp and Texas Instruments have put

AULTTTHIORIZED ON A together chis offer to provide your family with the opportuniry to got

DAL ER started with a real guality computer instead of an underpowered

COMPLETE COMPUTER ™"

YOU RECEIVE
THE FOLLOWING

t. T1-99/4A Deluxe Black & Silver
Computer compiete with TV adaptor,
power supply, users manual, program-
ing manual and | year T! warranty.

2. One pair of T1 Joysticks

3. 4-Yolume set of Datamost books for
the T1-99/4A: Kids & TI, Computer
Playground Tl, Elementary Tl & Games
Tls Play

4. Best selling book "Programs for the
Ti Home Computer™ by Davis

5. 10 Most Popular Tl Software Modules:
tarly Learning Fun, Physical Fitness,
Amazing, Hangman, Tl Invaders, Blasto,
Munchman, The Attack, Tombstone City,
and Home Financial Decisions

6. Cassette recorder interface cable

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

B. $50 Savings Certificate on future orders
Purchase up to $100 from a large selection
of Tl Software, Accessories and Books
at 1/2 the reqular price.

e |

THE PERFECT

FAMILY ALL FOR ONLY

GIFT

Your Cost

$99.95

*Shipping, handting & insurance on this special otfer Is
$10.00 (Continental U.S)) to any UPS dellverable address,
Hi, AK, Canada and APO slightly higher.

AMERICA'S NUMBER ONE
T1 COMPUTER RETAILER

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

24 HOURS A DAY

{ Days a Week!

(818) 366-6631

P.0. Box 33084, Granada Hills, CA 91344 3
TERMS: Al prices F.0.B. Los Angeles. For fastest service send cashiers check or money order.
Personal checks require up to 15 days to clear. Prices reflect a 31 discount for cash or
approved check. Add 3% for Credit Card orders. Prices and availability are subject to change
without notice. We reserve the right to limit quantities. California orders add 6.5% sales tax.

Complete with a $50 Savings
Certificate for use on future purchases.
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Getting at the guts of your
Tl's disk controller card

By MACK McCORMICK
Technical Editor

I think we all find disks and file ac-
cess to be a mystery. There has been
much discussion on disk protection
schemes and on what information is
contained on a disk. (I might add that I
am saddened to see track copy pro-
grams floating around. They will sure-
ly lead software programmers to
devote more energy to hardware pro-
jects which aren’t so easily compromis-
ed.) The intention of this tutorial is to
provide insight into the mystery of
disks.

This tutorial takes the basic informa-
tion we have learned and applies it to
applications for reading sectors at the
disk ROM and direct access to the con-
troller chip level. This tutorial is a bit
advanced but if you’ve been following
the previous ones (published
periodically in MICROpendium since
October 1985) it shouldn’t be too dif-
ficult.

In reviewing the information I have
on the subject I find the entire subject
1s covered in five books totaling about
2,000 pages. Obviously, I must limit
my discussion. I'll break this into
several sub-series’.

The disk DSR (device service
routine) is developed on three levels:

Level 1—Basic disk functions. Sec-
tor Read/Write, head control, drive
selections, track formatting and buffer
allocation.

Level 2—The ‘‘file’’ concept. Each
file is accessible by its name and an off-
set of a 256-byte block relative to the
beginning of the file. |

Level 3—Extension to the user level.
Fixed or variable length records or
files.

One other level which you won’t find
documented is direct access to the con-
troller chip in the controller card.

(See Page 14)

SECTOR 1/0 ROUTINE DEMO USING

DSRINK

BY MACK MCCORMICK

*

*

*

¥ ACCOMPANIES SECTOR 1/0 TUTORIAL
»

*

EREREENREFRRERERREEREEREREREEEEEEEEN 1R

DEF

SECTOR

REF  UMBW,UMBR , DSRLNK

PABI DATA
CPUBUF BSS

SECTOR L1
L1
LI
BLWP
L1
MOV
L]
MOV
CLR
MOV
L1
MOV
BLWP
DATA

20110
256

RO, >F80
R1,PABI
R2,2
FUMBL
R1,>0101
R1,3)834C
R1,>1000
R1,2)834E
R1
R1,2)8350
R1,)F80
R1,3)>8354
JDSRLNK
A

SUBPROGRAM 010
CPU BUFFER

Sector 1/0 Routine

O R K R N

ADDRESS OF PAB

PAB
TW0O BYTES

WRITE PAB TO VDP
/DISK DRIVE 1, <>0=READ

/VDP BUFFER START ADDRESS/ AT LEAST 254K
/LOOK AT SECTOR 0

POINT TO THE PAB AT )8354

ACCESS THE DISK

USE DISK DSR SUBROUTINES (10 BYTES PAST HEADER)
* NORMALLY YOU WOULD CHECK FOR ERRORS AT >8350 HERE
* YOU COULD ALSO CHECK )834A FOR ACTUAL SECTOR READ

VUDP BUFFER ADDRESS
CPU BUFFER ADDRESS
MOVE 256 BYTES DOWN

e ekt . %
*# PUT IT UP ON THE SCREEN *
R ———— : 3

LI  RO0,>1000

L1  R1,CPUBUF

L1  R2,256

BLWP 2UMBR

*#THIS WOULD BE THE PLACE TO MANIPULATE DATA BEFORE WRITING IT BACK UP

WRITE UP TO SCREEN IMAGE TABLE

CLR RO SIT POSITION O
BLWP 2UMBU

B e e

* WRITE BACK OUT TO DISK *

e et T T
LI  Ri,>0100 /DISK 1, WRITE/

MOV R1,2>834C
BLWP 3DSRLNK

DATA

A

JMP ¢

END

* YOU CAN SEE HOW EASY IT IS TO WRITE A SECTOR COPIER JUST FROM THIS SHORT CODE
* ADD A FEW WHISTLES AND BELLS AND YOU HAVE A FIRST CLASS PRODUCT

2D EXAMPLE

WRITE IT BACK OUT

SECTOR I/0 ROUTINE DEMD USING
DIRECT ROM ACCESS

BY MACK MCCORMICK

*

*

*

* ACCOMPANIES SECTOR 1/0 TUTORIAL
*

- (See Page 14)

YOU WOULD EXIT THE PROGRAM HERE
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TEX%WCOMP"™

America’'s Number One Il computer retailer

puts the big names in
software on line.

%f’//ﬁWW ?// i AM/ i

PAC-MAN, CENTIPEDE & DONKEY KONG ARE THE ALL TIM:& FAVORITE
ARCADE GAMES. NOW YOU CAN ENJOY THE EXCITMENT AND ACTION
OF THESE BEST SELLERS RIGHT AT HOME WITH YOUR TI-99/4A.
TEX-COMP HAS JUST PURCHASED THE REMAINING INVENTORY OF
THESE THREE ARCADE GAME MODULES BY ATARISOFT AT A SPECIAL
PRICE AND IS PASSING THE SAVINGS ON TO YOU. DON'T CONFUSE THESE
TOP RATED VIDEO ARCADE GAMES WITH THE OTHER ATARISOFT GAMES
FOR THE TI-99/4A. THESE ARE THE ABSOLUTE BEST AND THE HARDEST
TO GET AS THEY WERE ONLY MADE IN LIMITED QUANTITIES.

It’s the best software at the best prices sq 72 +S

BUY 2—GET 1 FREE! 519(,1, Dres

_ ) ‘ VISA and MASTERCARD

1 Send order and make checks payable to: q ___ o DaEnRS CALL DIRECT

- TEX%#COMP X3 (RN (818) 366-6831
PO. BOX 33064 - GRANADA HILLS. CA 91344 AUTHORIZED DEALER (D 24 Hour Order Line

TENNS: AN prices FO 8 Los Angeles. For fastest service use cashiers check or money ROUTE: Payment in full must accompany afl orders. Credit card, Complny cheek of Money
order. Add 3% shipping and handting ($3.00 Minimum). East of Mississippl 4'42%_ Add 3%  order for immediate shipment. Personal Checks require up 10 4 weeks to clear California

for Credit Card orders. Prices and availability subject to change without notice We reserve  ordefs add 6'2% sales tax.
the to Kmit quantities. .
o Send $2 .00 for our new 99/4A 30-page catalog and buyer's guide. (© 1908 TEX-CONP

-
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DISK CONTROLLER—

(Continued from Page 12)

I intend to confine my discussion to
level 1 and chip level routines. Due to
length, this tutorial will focus on sector
1/0, followed in subsequent tutorials
with formatting, direct file access, and
buffer allocation (ie. CALL FILES).

There are three different controller
chips contained in the three different
controller cards on the market (TI,
CorComp, Myarc). The chips are all
made by Western Digital. They are the
WD 1771, WD 2793 and the WD 1770,
respectively. I will limit this tutorial to
the TI controller card and its chip.
Everything in this tutorial will pertain
to all three cards except direct access to
the controller chip and its associated
commands for the MYARC card. If
you own one of these other cards and
need additional information let me
know, but I will not release proprietary
information on the CorComp or

- Myarc controllers.

First, let’s review the TI controller
card features and ROM. As you know
it can control up to three DS/SD
drives. There are 40 tracks per drive
and 9 sectors per track. Each sector is
256 bytes in length. Track 0 is closest to
the outside and track 39 nearest the
center of the disk. There is a built in
DSR ROM which contains six level one
routines which may be executed by
branching to them. These will ac-
complish almost all we need to do, ex-
cept such things as track 170, Volume
Information Block update, etc. To get
at these routines you must access the
Floppy Disk Controller (FDC) chip
directly. To accomplish this we need to
know how the FDC chip accesses the
drive and build from there.

Here are some of the features of the
WD 1771 chip: Automatic track seek
with verification, in the read/write
mode single/multiple sector read/write
with automatic sector seek. Writes en-
tire track for formatting. Program-
mable track to track step times. Six
registers:

Data shift register-—Assembles serial
data from the disk read and transfers
during write.

Data Register—8-bit holding register
during read/write operations. During a
seek command it contains the desired
track position.,

Track Register—8-bit register that
contains the track number of the cur-
rent read/write head position. In-
cremented by one as the head steps in
toward track 39 and decremented by
one towards track 00. Contents are
compared with the disk track number

;.?.._.'-.'. .
i m-l — LY i
.;EI':_i'r:'j
:‘IE:;:_.-
- o
JHEN
'

in the ID field during read, write and
verify.

Sector Register—8-bit register for
holding the desired sector position. &
Contents compared with the disk sec-
tor ID field during read and write §
operations.

Command Register—8-bit register
for the command to be executed.

Status Register—8-bit register to

hold drive status.
(See Page 16)

SECTOR 170 ROUTINE—

(Continued from Page 12)

DEF SECTOR
REF WMBW,UMBR,GPLWS

SUBR  DATA >0110
CPUBUF BSS 256 CPU BUFFER
MYREG BSS 20 MY WORKSPACE

SECTOR LWPI GPLWS

L] R1,>0101
MOV R1,3>834C
LI  R1,>1000
MOV R1,3)834E
CLR RI

MOV Ri,2>8350
L1 R12,>1100

SBO O

SUBPROGRAM 010

/LOOK AT SECTOR 0O
SET CRU REGISTER TO BASE ADDRESS OF >1100 DSK DSR ROM

PAGE IN THE DISK DSR ROM TO >4000

/DISK DRIVE 1, ()0=READ

/VOP BUFFER START ADDRESS/ AT LEAST 234K

* 0f course you could eliminate the next five instructions and manually scan the
* DSR ROM for the word which immediately proceeds 0110 and loaded R? with that
¥ value Which is >56DC in the case of the CorComp card and BL directly to it.

* ] scanned the link table so this program could be used with other DSR

¥ subroutines and with alt controller cards.

LI  R9,>4000

BEGINNING OF DISK DSR ROM
SEARCH LINK TABLE FOR ENTRY POINT

NEXT C  *R9+,aSUBR
JNE NEXT
Al R9,-4 SUBTRACT 4 FOR ENTRY POINT
MOV *R9,R9 GET THE ENTRY POINT ADDRESS
BL  *R9 BRANCH TO THE ROUTINE

* NORMALLY YOU WOULD CHECK FOR ERRORS AT >8350 HERE
* YOU COULD ALSO CHECK 28344 FOR ACTUAL SECTOR READ

e T »
* PUT IT UP ON THE SCREEN *
i %

NOP NOP IS REQUIRED HERE BECAUSE THE DSR ROUTINE INCT’s THE
* RT ADDRESS

LI  RO,>1000
L1  R1,CPUBUF
L1 R2,256
BLWP 2VMBR

VDOP BUFFER ADDRESS
CPU BUFFER ADDRESS
MOVE 256 BYTES DOWN

*THIS WOULD BE THE PLACE TO MANIPULATE DATA BEFORE WRITING IT BACK UP

CLR RGO SIT POSITION 0
BLWP UMBW

e m e — e — e e —————————————— *

* WRITE BACK OUT TO DISK *

Borm e s e e i e *

i1 R1,>0100
MOV Ri,9)834C
BL *RY

sB2 0

J4P ¢

END

/DISK 1, WRITE/

PAGE OUT DISK DSR
YOU WOULD EXIT THE PROGRAM HERE

WRITE UP TO SCREEN IMAGE TABLE
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| CHARACTER SETS AND GRAPHIC DESIGN 3

Character Sets and Graphics Design II (CSGD 1) offers four new and powerful graphic printing
capabilities to the 99/4a user. Now you can easily create letterheads, stationery, labels, and signe
with a wide range of unique fonts and small graphics. Plus, using the special Docuprint program, files
generated by TI—Writer can be printed in any one of six full graphic character sets.

Letterheads and stationery can be designed for business use and personal correspondence. Each can have

that neat and professional look using the top and/or bottom of a page mixing any large and small fonts

with small graphics. For convenience, letterheads and stationery can be printed continuously, and saved
to disk for later use.

Signs, T—Shirt transfers, and other message oriented items can be easily printed using any of the
available fonts and small graphies. A large amount of flexibility has been designed into this message
printing feature, thus it has virtually limitless possibilities.

For the first time, documents written using TI—-Writer can be printed in any one of six full graphic
character sets. No longer will you have to settle for your printers resident character set! When
printing & document, you can choose 6 or 3 lines per inch, add page numbers, print multiple file
docunients, set top and bottom margins, set tabs, and print in two column format. A special typewriter
mode will even allow you to print short notes or letters without preparing a TI—Writer file first.

Custom designed labels (like the one shown below) can easily be created for almost any purpose, such as
return address labels, or name tags. Using the different fonts, small graphics, and borders, }abels can

be designed in various sizes up to 1 15/16" high and 5" in length. For convenience, labels can be
printed continuously, and saved to disk for later use.

USGD LABEL WAXE P

FIR TUSTIN DESHIHS
BORDERS AND GRAPHICS!

The complete three disk package comes with 26 fonts, 40 small graphics, and thorough documentation, for
only 317.95. CSGD IIl requires a disk system, 32K memory expansion, TI Extended Basic, and either an
Epson or Prowriter graphics compatible printer (specify your printer when ordering).

Since CSGD 11l is a continuation of the CSGD series, all previous fonts and graphics libraries are
compatible with it. Thus, CSGD 1I] is already a fully supported software package. You can order User
Disk #1 (7 fonts, 3 graphics) for $5.95, User Disk #2 (two disks: 12 fonts, 127 graphics) for $10.95, and
User Disk #3 (two disks: 22 fonts, 86 graphics). Please specify printer when ordering.

Texaments
03 Center Street, Patchogue, New York 11772

Please add shipping charges as follows: $2.00 for software, $4.00 for hardware. Call our office (516--475--8480) or
bulletin board service (616—-475—-6468) for additional Information. All C.0.D. orders must be called in. Sorry no credit
card orders accepted. Prices and avallability subject to change without notice. Dealer inquires are invited.




DISK CONTROLLER—

(Continued from Page 14)

There will be much more informa-
tion on these registers as the tutorials

Progress.

There are 11 commands available:

Bits

Type Command 76 35343210
1 Restore 0 00 0HWV Prirp
H Seek 000t hV rirg
| Step 0t uhVrirp
H Step In 01 0ubhVrtiro
1 Step Out 011 uhVrirg
11 Read Command 1 00mbEODO
11 Write Command 1 081 mbeE ataz
111 Read Address 11 000EO0TQ
111 Read Track 1110010 s
111 Write Track 11110100
IV  Force Interrupt 1 1 0 1 13121114

Plug in the appropriate values by
type command:

Type 1
h = Head load flag. 1-beginning. 2-not
beginning.
V = Verify. 1-verify on last track. 0-no
verify.
rir0 = Stepping motor rate. 0 0 - 6ms.
10-10ms. 11 - 20ms.
u Update flag. 1-update track
register. 0-no update.

Note: Head step times are based on
the 1 MHz clock contained in the con-
troller card.

Type 11

m = . multiple record. O0-single.
1-multiple.

b = Block length flag. 1-IBM format
(256 Byte). Other flags only if need to
know.

ala0 = Data Address Mark
00- » FB(Data Mark)

Type 111 |
$ = Synchronize Flag. 0-Single densi-
ty.
Type IV (interrupt condition flags)
I0 = 1, not ready to transition.
Il 1, Ready to not ready transition.
12 = 1, Index Pulse |
I3 = 1, Immediate Interrupt
E = Enable head load and 10 msec
delay 1-delay. 0-head already loaded
no delay.

This may seem confusing now but
before it’s all over you should have a
better understanding of the process.

I
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"*“Head loading’’ means the til a command is received to unload or

read/write heads are placed in contact until timeout occurs (two revolutions
with the disk (the click you hear when of the disk).

the drive activates) and data may be I suppose this is the best place to
transferred. The head stays loaded un- (See Page 18)

Sector Read

*****iI******i******!********il!**********

* ¥ % ¥ %
%% This program does a sector read * % %
Xk* at the FDC level FD1771. * ¥
*#% Will only work with TI card as * %%

*x% written, Must INV commands to work =xx
¥** with CorComp. TI card is on an INV #¥xx

¥** data bus. CorComp is not, L
%% % %%
RS EASEEEA T TT YT T Y PR TR P
DEF SECTOR
WS EQU )>83E0D LETS USE SOME HIGH SPEED RAM FOR OUR WS

***!iil**l*****!**********i*l*i*******i*

B FD1771 DEFINITIONS *

* THESE LOCATIONS ARE MEMORY MAPPED %
b A A S S S 222 SIS T T Y Y E P gy

FDS EQU  >SFFQ READ STATUS

FORT  EQU )>SFF2 READ TRACK REGISTER
FDRD  EQU )>5FF¢é READ DATA REGISTER
FDC EQU  )>SFFS8 COMMAND REGISTER
FOWT  EQU )>SFFA WRITE TRACK REGISTER
FOWS  EQU )SFFC WRITE SECTOR REGISTER
FDWD  EQU )SFFE WRITE DATA REGISTER
e AR A2 22222 T T T2 T T TT ¥ PG pgpnpegpop

¥ REGISTER DEFINITIONS *

* ANOTHER WAY TO DEFINE WORKSPACE *

¥ REGISTER DEFINITIONS BY NAME *
bRt RS A a2 2 22212 T TT T E YT EE YR P Eppepegegg—
VALUE EQU O GENERAL

VALUE! EQU

RAMPNT EQU VDP RAM POINTER
COUNT EQU GENERAL PURPOSE COUNTER

I GENERAL
2
6
TEMP  EQU 7 USED TO STORE RT ADDR
8
|
1

TEMP]  EQU USED TD STORE RT ADDR
CRUBAS EQU

VDP EQU

Fd CONTAINS CRU ADDRESS
9 CONTAINS ADDR OF VDPUWA

ARt AR 2 s RIS 2T 2T T T WY Pyrgvpuppppe
* CRU DEFINITIONS *

****lI****l**l*****l*******l!I**Ii!l***l

MOTBIT EQU | MOTOR ON BIT OFFSET

WAIBIT EQU 2 WAIT LOGIC EMABLE

HLTBIT EQU 3 HEAD LOAD TIMING BIT

DSIBIT EQU 4 FIRST DRIVE SELECT BIT OFFSET
AR ERRERREE R R AR R RN RN NN N X

¥ VOP DEFINITIONS *

AR RN R R RN AR RN RRERANNERD

VDPWA EQU )»8BCO2 VDP WRITE ADDRESS

VRD EQU )>8800-VDPWA READ DATA
WJD EQU >8C00-VDPWA WRITE DATA
VRS EQU >8802-UDPWA STATUS

*********i!!***!*i******!i*i*l**********

* MISC DEFINITIONS *

AR R R RN E RN AR RN AR AR RN NRR S

T73M EQU 75x49 73 MILLISECONDS

T1000M EQU 40000 ONE SECOND

NSEC EQU ¢ # SECTORS PER TRACK

SECLEN EQU 254 # BYTES PER SECTOR

MEMSTA EQU 0 VDP LOCATION FOR DATA (SCREEN IMAGE TABLE HERE)

(See Page 18)
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| . . now $49.95
NEW FROM MONTY SCHMIDT: GPL LINKER V11 Run Time Version w/l.inker $59 95- .
- GPL Linker is an ingenious program that places the power of Graphics Language Pro- |
gramming (GPL) at your command. No extra hardware is required beyond standard 32k plus Intern $69.95

and disk system. In short, Linker creates runnable program files from compressed (or un- add $3 shipping
compressed) GPL Assembler object files. You can then run these programs with ““Option

5 Run Program Files’ of the Editor Assembler Module.

Up to 24k GPL programs can be developed and run on standard 32k systems. Included

in the run time version are two demonstration programs and "“"CONVERT,” a public dom- I

ain conversion program that converts MS BASIC statements to Tl BASIC statements. G P

Price: $21.00 CDN funds $15.00 US funds. -

rice
bler v.. Redulgtion

NQW Wlth hlgh memory loader paCKage This package includes the GPL Assembler disk, printed docu-

UNLOCK ALL THE SECRETS! New GPL Assembler Version 2.1 mentation, GPL tips and hints, update support service and com-
available exclusively through Ryte Data. mented GROM/ROM listings (with the book “INTERN”). An
example for a command moduie type GPL program is included
with source, object and list files on disk.

ENHANCED

This program provides the power to write, edit and assemble
true GPL programs for the T1 99/4A. Create code that accesses _
console operating syster routines directly. Develop programs that Requires: 32k memory, disk drive(s), T! Editor Assemblier
use the GPL Interpreter and all_the features of the Tl 99/4A. package. Printer/RS-232 recommended.

~ Designed for the CorComp Clock Peripheral—

B
./ \_ Triple Tech Card or Stand-alone models. This
I utility package provides more functions for
c k use in your Extended Basic programs. Direct
\ /
I'\ ; ¢ m

from ATRONIC
The only full megabyte (1024k)

access to the clock ROM at assembly speed
gives you these features: three independent

RAM memory expansion for the /' timers to set and read; alarm function; two
interrupt routines to display time and date on

. | N n
99/4A has now been introduced in = screen with CTRL T-——continuously or on your

North America. This new stand- command: all time and date displays are in 12 or 24 hour format using

: | . TEXT. This program also allows the week, date and time to be set independ-
alone unit attaches to the |/0O con ently rather than all together.

nector to add the standard 32k Program disk is not copy protected to allow you full use in your Extended
- . u ' - .,r » . .
PLUS 992k of extra memory. The Basic programs. Package includes disk and instructions. Only $17.95 plus $2

: : oy s As reviewed in Micropendium Oc-
innovative ““SUPERVISOR™  pro- I tober 1985. This command module
] M- gives you all the features of Extend-

gram mon.”ors memory Usef RA ed Basic PLUS 40 new commands.
DISK functions and bank-switching Totally compatible with TI's XB, this enhanced version gives your programs
' ' more power to access your 99/4A. Commands such as MLOAD, MSAVE,

tor a PP lication . programs. VPEEK. VPOKE, GPEEK are superior to most other Basic environments. vari-
MegaRam works with XB or E/A ous- demo programs and new applications using high resolution graphics
make this module a “must’ for Extended Basic users. Comes complete with

|anguoges and other Tl modules a 95 page manual. Requires console and 32k. $75.00 (US) plus $2 shipping.

ompil

which require 32k. Compatible
with virtually all Tl programs.

MegaRam does not come as an Ex-
pansion Box card due to the direct

V1-1 New Basic Compiler that is

finally easy to use! Supports
virtually all Basic and Ex-

tended Basic commands in

C

existing programs. Simply load and compile programs from a menu driven
address line access needed. directory on your screen. No extensive re-writing, variable declarations or
conversions are required. Compiler produces code-list in one pass contain-
| ing all variable addresses and jump list. Package includes Extended Basic

Price: $575.95 (US) for twice the Loader, Floating Point Loader, Integer Loader, Disk Menu program and DSR

program for the Compiler support. This Compiler cannot unravel DEF state-

memory in this astounding pro- | [ 0 ang stops on the END statement—no SUB’s allowed. TRACE, BREAK,

duct! Requires console, drive, XB ON ERROR, CALL LOAD and CALL LINK may produce execution errors.
or E/A Requires 32k, disk. Price: $20.00 plus $2 shipping (US funds).

e

(705) 457-2774

R

ata.........“

New catalogue available
MILLENNIUM COMPUTERS

Prices listed in U.S. funds. 210 MOUNTAIN STREET,

HALIBURTON, ONTARIO KOM 150
TELEX 06-986766 TOR. ATTN: RYTE DA
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DISK CONTROLLER—

(Continued from Page 16)
cover the disk format. Have you ever
wondered what’s in between the data
fields (256 bytes)? Well, here it is.
(Stick with this series and we will write
a program to directly look at that data

DSRLNK and direct ROM access. It
should be documented well enough for
you to follow. If you have questions
that I have not covered, drop me a line.

The second program example

W T I e TR L IR g 1 Y . < i R R - T
Cra ._-'-;:-.-__ - -n.--,_.l_-_.-_._-_ l-'-:. -.l'_:'.' LI _ LT < N

demonstrates how to access the con-
troller card chip directly without using i
a DSRLNK. It might come in handy if {
you ever need to save memory space. i

(See Page 20)

g

with a track read command.) SECTOR RE AD——-—-
No. of Bytes =~ What’s There (Continued from Page 16)
12 andex Gap. JFF ¥-~ PROGRAM STARTS HERE --%
410"
* Sector begins here. Repeat 9 times #
i ID Single density )FE SECTOR LWPI WS
{ Track Address )00-)27
) Side >00 L] CRUBAS,>1100 CRU BASE ADDRESS
1 Sector Address >00-)08 L1 VDP ,VDPWA UDP WRITE ADDRESS »8(02 IN R15
| Sector Len >0t SB0 0 PAGE IN THE ROM S0 WE CAN GET AT THE FDC
2 Cycle Redundancy Check
YE7 222212 TTTTITTTT ETTTE BT TS PR grgepeprgegrgopn
11 Data Separator )FF * SELECT THE DRIVE *
4 Sync 300 S22 2T TN T TH N R EL P L LT Pravpopopogpy
1 Data Address Mark )FB L] RAMPNT,>0100 DRIVE {, >02 DRV 82, Y04 DRV #3,
294 File Data Al CRUBAS, 2#DSIBIT SET UP THE CRU ADDRESS FOR THE PROPER LINE
2 CRC >F7 LOCR RAMPNT , 3 SELECT THE DRIVE (BYTE ADDR SOURCE OPERAND)
¥ Sector ends here % Al  CRUBAS,-2*DS1BIT BACK OUT THE OFFSET
34 Data Separator >FF L] VALUE, 7734 WAIT 75 ms
240 End of track fil] >FF DRIVE SRC TEMP,4 OK TO ROLL TEMP

From this you can see there are 3177
bytes per track but only 2304 are actual
data bytes.

S0 far we’ve covered the basic
background. We will go into greater
detail as we proceed.

There are three ways to perform a
sector I/0. You may use the
DSRLNK, access the disk ROM
without DSRLNK, or access the con-
troller chip directly. Let’s examine the
first two methods.

Sector I/0 is commonly referred to
as subprogram 010. All arguments for
the I/0 are passed through the FAC
block in CPU RAM ( 834A). Here’s
how it maps out:

»834A-4B (Address of actual sector
accessed when complete.)

»834C Disk Drive 1, 2 or 3.
»834D Read/Write 0= write.
0 =read
»834E-4F VDP Buffer Address (256
byte size)

»8350-51 Sector number
Error codes returned at 8350 after
operation. 0 =no error. 1 =error.
Program 1 is a straightforward (no
fancy shortcuts) way to read a sector
and write it back out to the disk using

SRC TEMP,4

DEC VALUE

JNE DRIVE
EEEEERBEEAEER SR ERAE SRR AR R EERRERN
¥ SEEK SECTOR *
* This routine calculates the track ands
¥ sector numbers from the logical *

¥ sector number and seeks the proper *

¥ track, DPrive is restored to track 0.=*
EEREREREEFEREEF XS EFREEEEARETRRRRERERLERE

*#~- RESTORE THE DRIVE --»

BL sLCMD
DATA >FS00

¥ FOR EXAMPLE ON CORCOMP DRIVE THIS CMD INV 1S >0A00

BL  @BUSY!

SETO VALUE INVERT 0 BYTE

MOVB VALUE,3FDWT OUTPUT THE CURRENT TRACK NUMBER (TRK 0)

¥-- COMPUTE THE CORRECT TRACK NUMBER FROM THE LOGICAL SECTOR —-» a
THE NUMBER HERE 1S THE SECTOR YOU WANT TO READ |

LI VALUE1,0

CLR VALUE

L]  TEMP,NSEC
DIV TEMP,VALUE
SWPB VALUE

INV  VALUE

DIVIDEND HIGH

SWPB VALUE1
1INV VAL UE!

JUST WASTING THE PROPER TIME

ISSUE A RESTORE CMD

WAIT FOR RESTORE TO COMPLETE

PUT NUMBER OF SECTORS IN TEMP

QUOTIENT 1S TRACK #

INV IT FOR FDC CHIP

MOVB VALUE,SFDWD LOAD FD1771 DATA REGISTER
REMAINDER 1S SECTOR #

FOC CHIP LIKES TNV UALUES
MOVB VALUE!D ,3FDWS LOAD FD1771 SECTOR REGISTER

CB  VALUE,SFDRT SAME TRACK AS LAST TIME?

JEQ SEEK YUP...GO ON AND DO IT

BL sLCMD SEEK AND VERIFY THE SECTOR ADDRESS
DATA >E100

BL #BUSY1

WAIT FOR COMMAND TO FINISH

* NOTE HERE THAT SINCE THE DATA MUST BE MOVED FROM CPU RAM TO VDP RAM HOMW MUCH
® TIME T1 COULD HAVE SAVED BY GIVING US A CPU WRITE OPTION LIKE MYARC DID.

* INSTEAD IF WE WANT TO USE IT IN CPU WE MUST MOVE IT BACK DOWN WHEN USING THE

¥ DISK ROM.
*-~ READ THE SECTOR --»

(See Page 20)
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il - .On Our Most Popular

Sensationa, Prices- =« Hardware and Software!!
COMPUTER WAR

from
MicroPal®

ONLY
$24.95

Based on the hit movie “War Games’’. . .this exciting simulation has been a best-seller on diskette — and now it's
available from MicroPal® on cartridge! Even if you own just the Tl 98/4A console, you can enjoy this new hlt._ Be
prepared for a challenge — as John Koloen at Micropendium observed, “Computer War makes use of multiple

screens and is as fast-moving as | can handle.” |
COMPUTER WAR. The alarm bells are ringing at NORAD! Can you crack the code and destroy the simulated enemy

ISSI th orld is enqulfed in a thermonuclear holocaust? |
;nzls;lssllgs l.:n?;-f.o.rt? . .e. W ....... g ...................................... .Sug. Retail $29.95 $24.95

ORIGINAL TI
DUAL JOYSTICKS
Only $8.95

At this price you should pick up a spare pair!

158499 ... ... .. .. $8.95
AVAILABLE FROM
SHIPPING CHARGES R CHARGES
YOUR FRIENDS AT ORDER AMOUNT CHARGE NO EXTRA FEE FO
| We g'ad’y accept less than $20.00 $3.75 , _ws: -! E }
] ers! $20.00-$39.99 4.75 MosterCard) | | cor
mail ord $40.00-$74.99 5.75 — -2
.00- 9.99 6.75
P.O. Box 6578 gggqggﬂggg_gg 7.75 We verify charge card addresses
South Bend, IN 46660 $300 & up 8.75

Foreign Orders add $4.00 ORDER TOLL FREE

Heavy items ship at actual cost.

Questions? Call 1-800-348-2778
219/259-7051 MS8 INDIANA 1-800-225-6838
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DISK CONTROLLER—
(Continued from Phge 18) SECTOR READ-—-—

Note that we load R12 with 1100

which is the Communication Register (Continued from Page 18)
Unit (CRU) address for the disk con-  ggex L1 RaMPNT,MEMSTA MEMSTA 1S UDP RAM LOCATION TO WRITE To
troller card and then set bit on 0. R12 BL  aVOPLAW PREPARE FOR VDP WRITE
always contains tl}e CRU base address. BL  3LCMD FINALLY WE CAN READ THE SECTOR
A SBO 0 instruction turns on the DSR DATA )>7300 REMEMBER THIS IS INV
ROM at memory address SB0 WAIBIT ENABLE WAIT LOGIC
_ . LI  COUNT,SECLEN BYTES PER SECTOR
>4000->5FFF. The SBZ 0 instruction  gpgect MOUB 3FDRD UALUE GET THE BYTE
turns off the DSR ROM later in the INV  VALUE IT WAS INVERTED SO REINVERT 1IT.
rogram MOVB VALUE, RD(VDP) PUT IT IN VDP
program. MOVB 3FDRD,VALUE THESE INST ARE REPEATED BECAUSE SPEED 1S CRITICAL
I recommend you take your DEBUG INV  VALUE
program and manually examine the ’;‘E’”cg mmﬁ'mw": :: \VE WRITTEN TWo BYTES
ﬁrSt part of the DSR ROM. After JNE RSECT FINISHED?
loading DEBUG enter C 1100,1 then BL  JBUSY DISABLE WAIT LOGIC AND WAIT FOR MOTOR TIME OUT
enter 1. Look at t!le memory using M 887 0 PAGE OUT THE ROM
4000,40FF. You will see all of the level LIMI 2 ENABLE INTERRUPTS
1 routines we will discuss including the e s THATS IT FOLKS. FCTN QUIT TO EXIT.
sector 1/0 (0110) routine. To page the ERRRRRARERREEREREREREDERERNERERRARERRARREN
ROM back out enter C 1100,1 and 0. *SUBROUT INE-TURN MOTOR ON & ISSUE CMD =
: #  INPUT: CMD IN MSB OF DATA "
The light should go out on the con- | NOTE: ALL COMMANDS MUST BE INV =
troller card. 222 TTTEET T YT YT TR TTT T TT T T yppoprpeprpopogegegogs
- - LCMD MOV  #R1i+,VALUE PICK UP COMMAND BYTE
Program three gets down to the nitty S82 MOTBIT TOGGLE MOTOR ON CLOCK
gritty and accesses the registers in the SBO MOTBIT
controller chip directly. The FD 1771 L1~ COUNT,T1000M ONE SEC TIME OUT
: d (simil MOTOR SRC TEMP,4 WASTE TIME
registers are memory mappe (stmilar SRC TEMP,4 ¢
to VDP access). I’ve tried to document DEC COUNT
the program sufficiently to explain it. JNE MOTOR
Please write if you have questions. ~ MOUB VALUE,3FDC  LOAD THE COMMAND
Until next time, Assembler Ex- SB0 HLTBIT SET HLY
. SRC TEMP,8 WASTE MORE TIME (MOTORS ARE SLOW-
ecuting! SRC TEMP,8 COMPUTERS ARE FAST (grin))
RT

Readers may write Mack at HHC,

1ST INF DIV(FWD), APO NY RERRERREEREREEREERRBRARRRRRRRERHEERRER NS

* BUSY ROUTINE *
09137-—-Ed- ® Waits for the current command to be =

® completed. No error on motor time out®
ERRRRRRAERRERFRRERRFAERBBRERREERARRRER NS

BUSY SBZ WAIBIT DISABLE WAIT LOGIC

CHECKBOOK DATABASE

For ALL Checking Accounts. Control Spending.
Keep Accurate Tax Records. Balance Checkbook.

BUSY1

MOVUB 3FDS,VALUE GET THE STATUS OF THE DRIVE

INV VALUE INVERT FOR DATABUS LOGIC
* MINIMUM KEYSTROKE Data Input. * JLT NODISK THIS 1S WHERE YOU CHECK FOR NO DISK
» LIST and TOTAL CHECKS: ﬁgg Uﬁléglliﬁ 53;""!;: m;v c;goaz'?
- For a specified PAYEE NAME o B -+ +BEEN

-~ For a DATE Range (from/to)

- Fora CHECK NUMBER Range (from/to)
- If TAX DEDUCTIBLE

- Any Combination of the above

* LIST and TOTAL Depaosits, Interest, and Bank
Charges for a DATE Range.

TAPE version requires Mini Memory. Aliows
400 Checks and 53 Deposits per year.

RERBARRREERARARRRRARERARREARARERNNERERERS

¥ VDP READ/WRITE SET UP ROUTINE »
* Address in vdp is RAMPNT *
EERERERERRERERRTARBARRRRESERRNRRERRLARRERNS
VDPLAW ORI RAMPNT,»>4000 SET WRITE BIT
ANDI RAMPNT ,)>7FFF STRIP MSB
JMP  VUDPLAI

VDPLAR ANDI RAMPNT,>3FFF STRIP OFF 2 MSB

DISK version requires X Basic and 32K. Printer VOPLA! SWPB RAMPNT ALWAYS WRITE LSB FIRST
optional. 700 Checks and 84 Deposits per year. MOVB RAMPNT ,®JDP LOAD TO VDP
SWPB RAMPNT

Send $12.96 for TAPE. or $14.95 for DISK to:

FINE]INE soFtware

3 Wendy Lane, Mariboro, N. J. 07746

MOVB RAMPNT ,®UDP NOW WRITE THE MSB

ANDI RAMPNT ,>3FFF GET RID OF WRITE BIT
RT

NINE DATA ¢
END
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9900 + FOR THE TI99/4A S

THE ULTIMATE e
99/4A EXPANSION SYSTEM s ‘
" AT A SPECIAL g
INTRODUCTORY PRICE
FROM TE)(:C?MP““ COMPLETE _
- P, ndi ted leader in su - |
:an[ES£;4AhSSi,' hsagunce)w put togethe?::hye Ex PANSIO N SYSTEM
in nd m ompl xpansion system
felveersfjﬁe?ed?g: (t:h;n'[rjlge;?fﬂ\.pa Hen s NOTH'NG ELSE To BUY!
e 9900 Expansion Box & Regulated Power Supply (UL Approved)
e 32K Memory Upgrade Adds 32K bytes of Random Access Memory to your system.
e Double Sided/Double Density Disk Controller (operates up to 4 drives)
e RS232 Interface Lets you add a wide range of other accessories, such as printers

or telephone modems, one parallel and 2 serial outputs.
e 1 SS/SD Disk Drive Allows you to store and retrieve data on 5%-inch single-or

double-sided flippy diskettes. LL FOR
e 1 Disk Drive Case & Regulated Power Supply $§7 9 9 5

Handles two Y2-height drives easily (UL or LAC Apprq_v?q)
» New Disk Manager with Improved Disk Utilities blus S&H
e All Cables & Instructions Including a free TI RS232 Y-Cable.

For above system with full size DS/DD Disk Drive $399.95
For above system with a pair of Y2-height Drives 539.95
Other leading CorComp Hardware Values:

CorComp RS232 Card (for Tl P-Box) 79.95
CorComp 32K Card (for Tl P-Box) 99.95
CorComp 256K P-Box Card 169.95
CorComp 512K P-Box Card 229.95
CorComp 256K Stand Alone 249.95
CorComp 512K Stand Alone 269.95
CorComp DS/DD Controller (for Tl P-B0X) 149.95
CorComp 9900 System with Free RS232 Y-Cable 299.95
CorComp Stand Alone RS5232 with Free Y-Cable 109.95
NEW CorComp Stand Alone 32K 89.95
NEW Triple Tech P-Box Card (Clock/Buffer) 109.95
NEW 9900 Clock Stand Alone 69.95
“Grom Buster' (for 1983 Consoles) 24 95
Load Interupt Switch (with FREE Screen Dump Program) 19.95
NEW PDI Diagnostic Module 24,95

Also available from TEX-COMP

T1-99/4A Console w/1-year warranty (Black & Silver model) 79.95
NEW Star NX-10 (Fully Ti Compatible). Replaces SG-10 |

solid state dipswitch selection—Free Cleaning Kit 259.95
'2-Height DS/DD Disk Drive (2 will fit in P-Box) 99 95
Full Size SS/SD Disk Drive (exact replacement for Tl 1250) 79 95
Full Size DS/DD Disk Drive 09.95
Drive Enclosure with Regulated Power Supply for 2 V2-height or 1 full Drive 59.95
Cable Kit for 2 V2-height Drives (for instaliation in P-Box) 29.95
Cable Kit for Stand-Alone Drives (specify Tl or CorComp system) 29.95
RS2323 Y-Cable | 10.95

SEND $2.00 FOR NEW 1886 CATALOG WHICH INCLUDES A $5.00 SAVINGS CERTIFICATE.

VISA d MASTERCARD SEND ORDER AND MARE CHECKS PAYADLE TO
@ HOLOERS CALL DIRECT - texas Instruments
(818) 366-6631 TEXSCOMP »

add 3% for credit card orders P O BOX 33084 — GRANADA HILLS CA 91344 .urnomizeo DeaLen
TERMS: All prices FOB. Los Angeles. For fasiest service use

cashlers check of money otder Add 3% shipping and handling Compeny Check or Money Order lor immediale smipment Personsl

{$3.00 minimum). East of Mississippi 42 % . (Free shipping on all
f 4
software orders over $100.00). Prices and avallabllity subjec! to f::cu requrre vp 1o 4 weeks 1o clear Caidorma orders add W' sales

change without notice We seserve the right 10 limit quantities “The Leader ol the Pack™

NOYE: Payment in luil must! accompany sl orders Cred:il Card,
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By HOWARD H. ARNOLD

Here’s another Forth program that again attempts to
prove that useful/ programs can indeed be written in this lan-
guage. Forthrite is a mini-word processor. It lacks many of
the sophisticated features of bigger word processing pro-
grams, but compensates for this by being extremely simple,
easy to use, and quick.

It also is an excellent exercise in Forth for those who may
be just learning the language. The entire processor consists
of just two screens and a revised screen 20 used as the menu
and the complete operating instructions! Honest!

This great simplicity is achieved by making use of the ex-
cellent full-screen editor already contained in the Forth
system disk as provided by TI. All we need do is to make
provisions for margins, for sending output to the printer
and for storing the text in easily identified files.

Without undue apology, I’ll list some of the features
found in professional word processors which you’ll find
missing in Forthrite. Perhaps most noticeable, word-wrap is
not provided. You must watch the screen as you approach

FORTHRITE |

1ni1 Nord Frocessor in FORTH

the line length that you have set for your file and go to the
next line by hitting ENTER. This may actually be an advan-
tage because you can see how the margins will appear in
your printed copy and use hyphens or not in order to split
words, just like we used to do with a good old typewriter! ‘
You have the advantages of all the editing features of the T] |
Forth editor, however, in deleting or adding characters, :
erasing or moving lines, etc. |

The other noticeable dif<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>