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THE BOX RBOUE UAS CREATED BY
LOADING THE PICTURE OF "CHIP
THEN TYPING THE TITLE USING
FHE »301_L6* FONT FROI GNE

BF THE FONT DISKS. FINALLY [
TYPED THE BORDER AROUND 1T.

TOTAL TINE WAS ONLY HINUTES.

Review of Page Pro 99

- —an a1

.~ Continuation of CHARAIFIX
character generator

v~ User-supported software additions

.~ Make your speech synthesizer
read D/V80 files

.~ Appointment Scheduler runs out
of Myarc Advanced BASIC
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Software

3 &ia &ia Choose from our big selection of
A Q’software for the TI-99/4A Computer.

Home Management, Personal Finance, Education,
Arcade-type games — all in the big T1 '
Computer software library.

Tex-Comp purchased TI's inventory of these
outstanding titles in order to continue its support of
the T1-99/4A user |

With its five warehouses and financial resources,

Tex-Comp has been able to assure you, the T1-99/4A
user continued support.

COMPUTER PROGRAMMING AIDS

Tex Comp continues to stock the world’s largest
sciection of Tl Software. The Tl Software library on
module, disk and cassette and is considered the
hest in the home computer software field. T) utilized
the talents of <ych industry leaders as Scotf Foreman,
Milton Bradley, Microsoft Corp., Scott Adams.
Addison  Wesley Publishing, DLM, Milliken
Publishing, Scholastic Inc.. Imagic, Spinnaker and
the list goes on and on.

HOME ENTERTAINMENT

MODULES MODULES CASSETTE PROGRAMS*
: *see dic, vers,ons fo- TECLiTerenc e TE- 11
PHM 3229 Mopper....... ... ... ... ... . .. L. 9% PHM 30:26 Original Tl Extended Basic............. 19.65% | ) l
PHM 3023 Hunt The Hugpus- _____________________ . 4.95% PH® 3055 Eqi;nrvhnsemhlgr ........................ 9.95% PHT 6009 Music Skills Trainer.... ... ... ... . | 4 .85
PHM 31052 Tombstone Ciey. . ... .. ... ... .. 4. 95 PHF 3ICSE Mini-Memory (with Writer | 30 ) 12.9% PHT 6010 Mystery Melody. ... ... ... ... ... .. .. L.95
PHM 3053 T1 Iovaders...... ... . . . 4 9% PHT 6011 Computer Music Box...., . .. ... . . . .95
PHM 3054 Car Wars. .. ... . ot L 95 DISKETTE - PROGRAMS PHT 6018 Market Simulation... ..., ... . e 4,95
PHM 3057 Munch Mgn.......... . _ oo 4$.99% PHT 6031 Speak & Math. .. .. 4. 95
PHM 3056 Alpiner.. ... .. . . [T iTiroroceoee 4 95 PHD 5047 TYeach Yourself 99/4A Besic........ . L.%5 PHT 6042  Spell Writer... ... . . [/ 7 ‘toiiireceedd
PHM 3112 Parsec. ....... . . 7Tttt 4 95 PHD 5019 Teach Yourself Extended Basic. . . . . 4.95 PHT 6026 Bridge Bidding 1.... .. . v cgl
PHM 3031 The Atmack.... ...l T .95 PhD 2004 Programming Aids 1...... .. 1100007774 g5 PHT 6039 Bridge Bidding I1,.. .. ... . .. "7/ gl
P 3110 Chisnola Traii. 1138y DD 2003 Frogramming Aide LG D 80U Bridge Biddung RTINS 595
PHM 3034 Kustle..... ... .. [ Ttiiooooieee 6.95 PHD 3067 Beginning Basic Tutor......... ... .. ... 4.95 PHT Music Maker Demo {use with module). . . . 4 9%
::: %gg; :.ngmgn.ii .............................. 6.95 :Hg gg;g Text to Speech (Ex-Basic Speech). . ...... L.9% '
in hallengers. ... ... . . . R.85 H Tl Forth & wmanual (Ed/Assenm req.)...... 19.95
PHM 306 Zero Zap e .. B 9S PHD 5078 TI1 Forth Democ Disk (Ed/Assem). ... ... . ... 4.95 MANAGEMENT AND BUS'NESS
PHM 3038 Connect four..... . _ . 8§ 99 PHD 5078 T1 Forth Source Code (2 disks). ... ... ... 4.95
PHM 3042D Tunneis of Poom (with disk}. ...,.. . ... 9.95% MODULES
PHM 3042T Tunnels of Doom (with tape).. .. . . 9.95 CASSETTE PROGRAMS
PHM 3067 Othello... . ... .~ oo 9.95% | _ PHF 300t Home Financial Decisions . .. . 4.95
PHM 3220 Microsurgeon.. ... . . T iTiriene 9.95 PHT 6006 Programming Aids 1........... .. . . . . 4.95 PHY 30C7 Household Budget Management..... . . . . . 4.9%
PHM 3219 Super D Attack J PHT 600 Teach Yourself 99/4A Basic. ... . ... .... §.95 t BERERL +
pe emon Attack. ... ... . . . .. 9.95% PHM 3027 Personal
PHM 3222 Fathow ...... . . | [ it 9.95 PHY 6015 Teach Yourself Extended Basic....... . .. £.95
:HH 3533 Burgertime. . ... .. .. .. Tttt 9 95 PHT 6087 Beginning Basic Tutor.... ... ... .. " 4.95
HM 3146 Muncheobile. ... ... .. .. 000 11.95 FHM 3006 Home Financiag] Decisions L,05%
PHM 3197 Slywoids.. .. .. ... . 7 ... 15.95 EDUCATION ;HH gg;“ Household Budget Management..... . . . 4. 95
H™ ¢ Personal Reas! Estate.... .. ... .. L.9%
DISKETTE PROGRAMS MODULES ;:ﬁ gglg Tax/Investment Rec. Keeping (disk req.)s.99
| | ! 3 Terminal Emulator i11..... ... ' 9 9%
PHD 5002 T1-TREXK (TE-1! req. for speech).. . 4.95 Pim 3005 CaTly Learming Fun ... .. “- 33 PHM 304l Personal Report Generator (PRK req.). . 1(.95
PHD 5010 Mystery Melody.... ... .. . . .. L 9% PHM 3003 Beginning Crammar.... ... .. .. . . .. 7 &.95% PHH 3113 Multiplan 14 . 9%
PHD 5015 Oldies But Goodies 1 ... ... . = 695 P 300 Noysical Fitmess............ o &.95 PHM 3112 T3 writer. ... .. .. i el
PHD 017 Oldies But Goodies :1.. ... . . . = 4.9% usic Maker ... ... ..., 9.9% PHM 3013 P Record Keeping. .. . ... 15,
*"**SPECIAL Oldies But Goodies 1 & 11 "3 g2 Pt 309, Mumber Magic... ... 0TI 9.95 sreonsl Record Keeping..... e
PHD 5029 Sat. Night Bingo (Ex-Basic & Speech).. . .4 95 PHM 3021 Weight Control & Nutrition..... . . . 10.95
PHD 5037 Draw Poker (Ex-Basic).. ... . .. . 4.9% e 3509 TI Logo 11 (32K req.).. ... ... /[ ] 12.95 DISKETTE PROGRAMS
PHM 3015 Early Reading {speech s9n req)...... ... .9.9%
CASSETTE PROGRAMS PHM 3043  Reading Fun. ..., . . . . it 5 95 PHD 5001 Mailing List {upgraded version)........ 4.9%
, PHM 3046 Reading On.... .. .. Tttt 9 95 PHD 5003 Personal Financial Aids.. ... .. ... .. . . L.9%
PHT 6002 TI-TREK (TEL] req. for speech). . . 6 95 PHM 3047 Reading Roundup. ... .. ... . . . 77 5. 95 PHD 50?} Checkbook Manaper.......... .. .. . L.95
PHT 6010 Mystery Melody... .. . . =~ t.959 DM 3048 Reading Rally..... .. ... [ 0 9.95 PHD so2i Finance Manager.......... . | 1110110 ‘.95
PHT 6015 Oldies But Goodies 1..... . .. . . =~~~ 7 4.99 P 3087 Reading Flight...... .. .. 0 11700 9.95 PHD 5955 Inventory Managemenc.... .. [ 111111l ‘.9
PHT 6017 Oldies But Goodies 11.... .. . . . .. == L.95 Pl 3055 Mddition & Subtraction 1., 1. 1111l 9.95 PHD 3959 Linvoice Management.......... .. [ [l b3
*WAXSPECIAL Oldies But Goodies | & 11 ;g% PHM 3026 Addition & Subtraction 11....... . . ' 9.95% PHD 3029  Cash Management...... .. . . . . " “.95
PHT 6026 Sat. Njight Bingo (Ex-Basic & Speech). . & 95 PHM 3029 Multiplication 1... ... . . . [ "7 9 gy PHD 5038 Lease/Purchase Decisions...... . . .. . L.9%
PHT 6037 Draw Poker (Ex-Basic).... ..... ... . . | 4.95 ;:: ggg? 'Ej”i‘i““ Lo 9.95 FHD 5075 TI/Multiplan upgrade disk.......... ..., “€.95
meration Lio . .89 -
ADVENTI'RES PHM 3061 Scholastic S '
pelling 5 (speech). . ..... ... 9.95
PHM 3091 Milliken Sub lon. ... ... ..., CASSETTE PROGRAMS
PHM 3041D Adventure Module & Pirate Adv. (disk).. &.9% PHM 3097 Hill:E:: D?u::?ng?v """""" g‘gg
PHM 3ULIT Adventure Module & Pirate Adv. (taped. . 6.95 PHM 3095 Mi1liker Integers. . .. . . ittt 9'95 PHT 6003 Personal Financial Aids .. ..., 4. .95
Eﬁ:f?fﬂ“ﬁiffnifstiﬁﬁsi*fi used with PHM 3041 module) Phn 3096 Milliken Number Readiness ..... . . | | 14 g FHT 6038 Lease/Purchase Decisions.. ... . [l] .95
ith orde PHM 3099 Milliken Laws of Arithmevic. . . .. ...... 4.9%
Adventureland ... ... ... .. . .. .. . .. .. 4,95 ] i111 T - w
Mission Imposeible......... ... . . . 7 4.95 :I}-{l: %}?L :;”;:::rﬂﬁ?:urenent °f Tormulss........ 232 TNI COUNT BUSINESS SOFT ARE
Yoodoo Castle. .. ... ... . . . . . . . U 4 .9% PHM 311% Al:en Additigﬁf:::' """""""""""" {-,‘95 EW LOW PH'CE!
E?:.ﬁ::“éafgggg ------------------------------- E-gg PHH 3118 Minus Mission. ... . ., . . .. T 6.95 ‘
L& ODdyssey. ... ... L _ FHM 31°7 Face Maker..... .. _.. ... .. ... ..., ... . .9 9%
?ysteyg Fl;manuse.. ........................... 6.9% PHM 3178 Story Machine. .. ..... . $.9% General Ledger . . . .. SPECIAL OFFER! ! !
yramid of Door ... .., ... . ... . .95 0 T TEEEIER ' Accounts Recelvable ' AM
EE:E;ET?:E : d : ] &11 ‘ (l: R d """"" ) -------- :: gg DISKETTE PROGRAMS Accounts Pa}"abla c e ALL S I x PROGR S
. n WO sadveniures). .. ...... L. |nve”tnr __________
Golden Voyage. ... . .. ... . . . T 0 L£.95 PHD 5009 Music Skills Treiner... .. . ... ... .. 4.95 Payroil g ' PLUS AUTO COUNT
Knight lronheart Adventure.. ... .. .. . 7 &.95 PHD 501] Computer Music Box L_95% AR,
****SPECIAL-ALL ABOVE ADVENTURES OK DISE OF TAPE 17.95 PHD SO1& Market Simulscion.. 0 T Uit . 95 Mail System ... AUTO EXPENSE PROX
pidermar Adventure. . ... . .. e e L .95 130 (Ex Baric van 3 77770 '
P S g e gl e b RAM. .$89.95+s&h
Euc'kﬂrﬂﬂ' Bﬂnzﬂ: .ﬂdvﬂ'nturl‘ {b!ﬂf‘d on t.h'E." mﬂ?IE}Q-QB' FHD 5,[“‘2 S:E?l Hfiltr (TE?I; ::gi ............... L*QE .- * !
orcerer of Ciaymorgue Castle. ..... .. .. .. . . &._95% - oy ) Tt L
TFTESPECIAL-ALL OF THE ABOVE FOUR + HINT. BOON + Two ;HE ;ggg :;;j:: :;:j;:: P -i‘-gg MATH AND ENG'NEERlNG
NEw BONUS ADVENTURES . ... ......... . __ . 17.95% : idding 111 T Tt e
****SUPER ADVENTURE SPECIAL-BOTH OF THE ABOVE EEEC;’EE}1 :;;EE'E :;gg;:g ;I}]&I]] .............. 332 Ky : K t th 3
) ! r - . [ L AL N . ‘. : . r
iSEEiELh + COMPLETE HINT BOOK + ADVENTURE )y o 5 Music Maker Demo (use with modulei). . ‘o o soeCity G 8k Or tape v araer
..................................... - T R : :
PHM 3185 Returr to Pirate's Island {6elf con- PHU 6010 Mystery nelody (stop the music quiz) .. .4.95 Kath RﬂUtiﬂE Library . “o 4.95

tained adventure orm module with

graphics) tlectrical Engineering Library..........4.95

Graphing Package............. ..ovvvn... 4,95
structural Engineering Library..........4.95
AC Circutt ARadysSis..onuens vovnnnn... 4,95

‘*ESPECIAL--ALL S OF THE ABOVE ON DISK QR TAPE---17,95

TERMS Al prices FOB Los Aniems For fastes: service use
cashiers check. or money order Adg 3% Shipp:ng and handiing
($3.00 minimum, Eas? of Mississipri 4% itrae shiZDing on al: so*
ware orgers over $100.00: COD to be paid by cash or cer.tieg
check Ali Tl progucts are soid with the Crig:na: Mmanutaciurer s
guarantee only tsent on reaquest, Prices ang Svaab:ity subject te
change withou! nolice We raserve the ngnt 1o Irmit guantities

NOTE: Paymen! ir tul' mus' accompany ail argers. Credi Carr
Company Check o1 Money O+ge’ for mmea ate shipment Perscra
Checks require ur 1o 4 weeks 1o clgar Califorria oroers adgd 6°; ¢
S&ies lax .

(818) 366-6631

24 HOURS A DAY
7 Days a Week!

America's Number One 7. computer retailer

P.0. Box 33084, Granada Milis, CA 91344

VISA & MASTERCARD
HOLDERS CALL DIRECT
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Tex-Comp Proudly Presents

Never Before Pricing

On Essential Software Packages
for the Texas Instruments Home Computer

As part of its program of long-term support for the TI-99/4A user, Tex-Comp has purchased
truck-load quantities of original T1 Software that is essential to the serious & dgdicated user.

In turn, Tex-Comp is passing the savings on to YOU!

All TI Software in this advertisement is brand new, original Ti Product in factory-sealed packages
and is sold with a full Texas Instruments warranty;, which Tl has publicly committed to.

HOME COMPUTER

™ arril wolE FRRCEMMER

wa et Camraanld 4 MADGRLY (0Saf T

T1 Multi-Plan B T1 Writer Logo Il

Electronic Worksheet with many advancled This is a professional word processing system in use by educators thrnughout the country.
features and built-in ease of use. Requires for the T1-99/4A. Provides the features and  Requires cassette or disk based system and

disk drive and controller, and 32K memory  €as€ of use found in office systems. Requires 32K memory expansion.
Expansion Unit. Printer and R5-232 Interface  disk drive. 32K Memory and Printer. Module

recommended. Cartridge and Disk. - and Disk.

..-.--.. e 1 95
$Q%

EDITOR/ASSEMBLE ¥

Editor/Assembler

This is the complete version with manual, module, program
disk and the disk version of Tombstone City as an example
of assembly language programming. 32k and disk drive are
required  This package will allow you to program the 99/4A
in TMS 9900 Assembly Language and gives you access to all
syslem features Provides the fastest speed possibie from the

Original Tl-Extended Basic
Still the BEST for Less!

A powerlul, high-level programming language that expands

the capability of your T1-99/4A Home Computer. includes Tl
Extended BASIC module (36K bytes of preprogrammed
memory) and Owner's reference manual.

Mini-Memory

This software cartridge adds memory 1o your system. Totals
14K of memory (6K of GROM, 4K of ROM, 4K of RAM) Min
Memory includes a builtun battery, permitting programs
and data stored in RAM to be retained even if module s
removed from console.

~

o-Be Fsor | PONUS: FREE Minit-Writdr | word pro-
cessor (a $19.95 value) with Mini-Memory
Purchase.

"SPECIALS: SUPER EXTENDED BASIC.ExBasic + additional commands

and graphics......... e e e e ....$49.95
EXTENDED BASIC II PLUS BY Mechatronic..ExBasic plus

44 K Bytes of preprogrammed memory plus eraphics.$44.95
TI WRITER/MULTIPLAN UPGRADE DISK (with either)...$ 1.00
TI LOGO WORKBOOK (with LOGO).....eveceeeeccnn- ...5 1.00
TEACH YOURSELF EXBASIC ON DISK (with any exbasic)$ 1.00
"INTRO TO ASSEM. LANGUAGE' (with Ed/Assem).......S$ 1.00
TERMINAL EMULATOR II (reg 9.95) with any of above$ 4.95

| " - - : Lo TERAMS Al pnces FOB Los An EIE$3 For tastest sgrwci&dluse

. « cashiers check. of money orge:, Add 3% shipping anc hancdiing

g mm ($3.00 mintmum)} East of Mississipp. 4% {tree ShipDing On all 5!"-‘-*“-'

ol or ceriihed

lea ware orgers over $100 00° COD 10 be paic Dy casrh
America’'s Number One Tl computer retailer

T T chack. All T| products are $010 with the onginal manulacturer &
| yaraniee only isent On réquest; Prices and avalabihty EL:D]EC*. 1C
: L4 ] 10 the right to Lirmiet quantihes
P.0. Box 33084, Granada Hilis, CA 9134 ( 81 a) 366_6531 nange without notice We reserve the rignt to im
' V'SA & MASTERCAHD 2# Company Lheck O Money Orger tor immediate snipment Personai
HOLDEHS CALL D'HECT HDUHS A DAY checks require up 10 4 weexs 1o clea’ Califorra orders add 672 %«
| |
_ 7’ Days a WBBK' sales tax

NOTE: Payment in full must accompany all orgers Cregit Carc
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Lontents
MICROpendium

MICROpendium (ISSN 10432299) is
published monthly for $20 per year
by Burns-Koloen Communications
Inc., 16606 Terrace Dr., Austin, TX
78728-1156. Second-class postage
paid at Austin, Texas, and additional

mailing offices. POSTMASTER:'

| Send address changes to MICROpen-
dium, PO. Box 1343, Round Rock, TX
78680-1343.

No information published in the pages of

MICROpendium may be used without per-
mission of the publisher. Only computer
user groups that have exchange agreements

with MICROpendium may excerpt articles |

appearing in MICROpendium without prior
approval. |

While all efforts are directed at providing
factual and true information in published ar-
ticles, the publisher cannot accept responsi-
bility for errors that appear in advertising
or text appearing in MICROpendium. The
inclusion of brand names in text does not
constitute an endorsement of any product by
the publisher. Statements published by
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 publication 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 PO. Box 1343, Round
Rock, TX 78680. We cannot take respon-
sibility for unsolicited manuscripts but will
give consideration to anything sent to the
above address. Manuscripts will be returned

only if a self-addressed stamped envelope

1S included.

Foreign subscriptions are $25.25 (Mex-
1co); $27.50 (Canada) $25.00, surface mail
to other countries; $37 airmail to other
countries. -

All editions of MICROpendium are
mailed from the Round Rock (Texas) Post
Office. ) . |
Mailing address: PO. Box 1343, Round Rock
TX 78680 |
Telephone: (512) 255-1512

CompuServe: '75156,3270
Delphi TI NET: MICROPENDIUM
GEnie: J. Koloen

Regena on BASIC -
- Fourcard solitaire lets the computer deal and display the cards while
you play.................. e e e Page 10

Extended BASIC

What more flexibility when RESequencing? RESEQ2 puts in what
IT left out of the RESequence command. . ....... . Page 13

Trials of a c99 beginner
A program to calculate and plot up to 10 polynomials on a single
graph. ... ... e S .....Page 16

The making of a portable TI _
Part II in a series, making room for a RAMdisk. . . ... .Page 20

Loaders, modular programs, linkages;, overlays

The final installment in a 5-part series. Using overlays with Extend-
ed BASIC.............oo Page 30

Character generator

More code for this assembly language program to define and save

CHARAL files on the TI and the Geneve........ . . . Page 35
Reviews _ - -
Page Pro 99 ..... .Page 39
Newsbytes _ -
WINDYXB offered, Appointment theduler released for Myarc Ad-
vanced BASIC, and Texaments markets TI Sort..... ... Page 42

User supported software
- Zodiac Wheel of Fortune, Night Sniper and Japanese. . .Page 43

User Notes

A program that reads D/V80 files through a speech synthesizer, fix
for Archiver 3, Modulo division, and more. .. ........ Page 44

Classified

Programming conventions

Here are some tips to help you when entering programs from MICROpendium:
I. All BASIC and Extended BASIC programs are run through Checksum, the numbers
that follow exclamation at the end of each program hine. Do not enter these numbers or
exclamation points. Checksum was published in the October 1987 edition.
2. Long XBASIC lines are entered by inputting until the screen stops-accepting characters,
pressing Enter, pressing FCTN REDO, cursoring to the end of the line and continuing input.
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" PAGE PRO 99 TIMES

| | ‘ - | ' voL.1 NO.1 _ SUMMER 1969
' . t PAGE PRO 993 [—— e |
, _ RELEASED! Ei}
| | | 1 Rockville, HP- | Rsgard _SaFtunrl
. | | g::n;;t::t:d its long awvaited Page ) J

press conference today.
to thunderous IpﬁlIUll. Rfter the
preliminaries, the President (and
chief bottle-vasher) of Asgard,
Chris Bobbitt, ran the progran.
through its paces. Spectators wvere

"PROGRAM
FEATURES

o 28 Pictures - page
o Larae font and a
smail font on aeach

impressed with the program’s
graphics capabilities (youw can
have up to 28 pictures of any size
on a page at oncae), the ability to
see the page on the screen bt?ur-
printing 1t, its ease-of-use Cit’'s
- completely "what-you-see-is-what
ocu-get™ ), " the multiple font
esatures, and the line-drawing
options.

pl?l
2 linestyles/page
See page on screaen

before printing

e Print in single,
double or quad-
densities :
o Type up-down-left
or right

e Impor TI-WUritar
Files . |
®» Savesload page

e Uses TI-RArtisast

Mr . Bobbitt did cavtion, "This
,isn’ b a full-scale: desktop
publisher, instead we like to
call it a 'page-maker’' ", but most
sttandees felt the program would
let the user do most anything that
so-called - desktop publishers
- could, and much more easily too.
The genaral opinion from those who

had & chance to use the progran Instances & Fonts
was that b-ine able to see |oe And much more?
‘savearything on the screen a3 it e Reaquires Disk, 32K

wvould asppear on paper wass 3 leap XP or E/A modules

beyond anything else for the 89-4R
or Geneve SEB4S.

Vhen askad, attendees listed
as reasons for purchasing the

Page Pro 99 is the remarkable new | progran many  other things i b

offers including: the ability

page-ma_king Iprogram for your TI_99/4A to us e standard TI-Artist

artwork, thae ability to type

I ] 1y o " dir tion, b n
or Myarc Geneve that does something no | 17,, °%2 omint out’ the page at
other publishing program can claim - let { {30°" 2y, 1%, dertitatit TTlucteer
you see the page on the screen exactly as | ai.te pg-pis 24 mear i hFDe

. . | Revievers also likgd_i@s _

it will appear on paper, before it is print- | 53%..28"%, 87120 "2 LR oo

ed_ - (which users speculate was because
' of its langthy tasting period).

Canadians add $0.580
Rirmatil add $2.78

RSGRARD
SOFTHARE

BOX 10308
ROCKYI LLE |
D 20850

|
(793)255-3085
MRSTERCAAD-VISA

. . ‘ . . Fe r : Continued on PIQI e
Page Pro 99 is fast (wntten 1n assem- atures

bly), easy to use (with on-screen
| prompts, a TI-Writer like editor, etc.),
| and powerful (with dozens of features, @ Two linestyles can be used at once ,

including many unique to this program). @ Print out pages in single, double or “quad” density
It will let you use standard TI-Artist pic- ® Type in any direction - up/down/left or right

tures and fonts on your page: It will @ }nc};udes utilitieilfor convie_r_tintg TI—ﬁirtist fé)niisand
work on .anv sy from a &1 : | ‘imstances, as we Emicrﬂﬁllru;-vVOlNJIMHNH ex
99/4A to a G?enii;e:;itgol?ari ;;:Eednd-?:: ® Import/Export TI-Writer files, save and load pages

' . : ® Geneve specific version included
| - It includes thorough documentation. It | Pt o .
is very dependable and well-tested (as it ® Use TI-Writer keys for editing text. Place pictures

hould be after 2 vears of deve . wherever the cursor is
- should be after 2 years of development). ® Requires 32K, Disk, Epson compatible printer

- Finally, it produces beautiful pages. )

_ - Bec:’a}ls-e it is .“what-you-see-is-.ﬁvl.aat-you- Asg ar d onl

s oo a od clecion o SOFtWArE $24.95
75 S8H

! i starter fonts and pictures, and an in-

g . depth tutorial you can use it straight out P"O' BOX 1 0306 U.S. please add $0.

i of the box. Because it is by Asgard Rockville. MD 20850 Canadians please add
Software, it has the support that it, and o y $1.25 S&H

i you deserve. Who can ask for more? (703)255'3085 Euﬁepaeégsaldald%uﬁis})rgléa&H

@ Paste up to 28 pictures of any size on a page
® Type in one large font and one small font per page
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Lomments

You will notice that this month we’ve got a number
of very long articles. All of them are installments in
ditferent series. I don’t think this has ever happened
to us before, where we had have more than one ongo-
Ing series at the same time. The result 1S that we weren't
able to publish the screen output version of the Calen-
dar programs nor the Myarc Q&A column. Unfor-
tunately, we weren’t even able to conclude the
CHARAIFIX program by Wayne Stith, which we
started last month. We were able to devote five pages
to the program, but that still leaves more than 300 lines
of code left for next month. We will finish it next
month. | _ |

LOOKING AHEAD

‘In the next month or two we will be publishing a bare-
bones terminal emulator program that supports
XMODEM. We’re going to do this because readers
who use TEII, for example, can’t download programs
trom many bulletin boards because TEII doesn’t sup-
port XMODEM, a requirement for most boards. (Com-
puServe, GEnie and Delphi, for example, all require
XMODEM to download programs.) Readers may in-
put this program, log onto a bulletin board and. using
the XMODEM feature, download a tull-featured ter-
minal program, such as Telco or Fast-Term, and be
on their way. Incidentally, the program is written in
assembly language is is about 400 lines long.

Also coming next month will be the start of a series
of short articles on the p-code system, an article on
Forth in 80 columns, and the start of a two-parter on
standardizing printer functions. ' '

ENCOURAGING MORE NEWSBYTES

This is directed at commercial and noncommercial

software and hardware developers.

- It you are trying to reach thousands of TI users, the
best place to announce your products is in MICROpen-
dium. There’s no charge for a Newsbyte announce-
ment, and we give this information a high priority. An-
nouncements may be mailed to us, or posted to us on

GEnie, CompuServe or Delphi (our ID’s are listed on

Page 4). - ,
We often get inquiries from readers about where to

We just ran out of space

obtain programs, particularly for Geneve programs. For
those who distribute their programs by uploading thém
to bulletin boards, you should know that most of our
readers do not belong to bulletin boards. In many cases,
the only contact many of our readers have with the TI
world is through MICROpendium. We encourage you

to take a few minutes to drop us a line. If getting your

product into the hands of users is important to you, you
can’t do better than by placing a free announcement
in Newsbytes. o
- . GENEVE UPDATE

Advanced BASIC is nearing completian of the debug-
ging process, thanks to beta testing by scores of Geneve
users. The most recent version, in late June, had only
minor problems. Apparently none of the remaining pro-
blems affects the operation of the program. Thé most
recent version runs out of Ver. 0.95 of the hard disk
version of MDOS. Ver. 0.95, incidentally, 1sn’t com-
patible with Myarc Disk Manager 5. '

Jim Uzzell has released the first program we’ve seen
to run out of Advanced BASIC. Called Appointment
Scheduler, it allows the user to create an appointment
calendar covering an entire year. The cost is $15. (See
Newsbytes for details.) .

THE SOURCE IS NO MORE

The Source telecommunications service has been ac-
quired by CompuServe. Source subscribers were
notified in July of the situation. The transfer is effec-
tive as of Aug. 1. Source users received a $20 credit
for usage time on CompuServe as a result of the discon-

- tinuation of The Source.

Unlike CompuServe members who pay no minimum
monthly fee, Source members have been required to

pay a minimum monthly fee and, according to Com-
puServe, will continue to do so as CompuServe
members. Source members can check with the Sysops
(TI-FORUM) on CompuServe to clarify this.
DON’T EXPECT MORE TENEX CATALOGS

Aside from filling orders from its current catalogs,
I don’t expect to see any more catalogs of TI products
from Tenex Computer Express.

—JK
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Features include:

e Harddrive transfer rate of 5Mbit per second, for speed comparable
to an external RAM disk card -'

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

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

. MYARC-Disk Manager V, the most intuitive and user friendly
manager available '

e One year 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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NX-1000 problems

As a followup on my article (March
1989) I have found from reading several

newsletters and from experience with the

problems of a local user group member that
some TI99/4A owners are having trouble
with their NX-1000 printers.

It appears that the later versions of the
NX-1000 are not compatible with the
- TI99/4A because of a problem in an

- EPROM chip in the printer. Although the
self test works fine and the printer appears

to operate with other computers, nothing
is printed from the TI99/4A . The problem

seems to be in just certain versions of the

printers’ EPROM. One version I have
found to be bad is version 1.5. My NX-1000
has a version 1.31 and works fine.

- The version number is printed when the
self test is performed and is also written
on the EPROM itself, which is located next
to the dip switches under the cover. From
what [ have been able to determine, Star

Is providing free of charge an updated

EPROM to correct this problem.

Many computer stores are authorized
Star ‘repair centers. Otherwise, you must
call Star Technical Support at
1-900-860-9104. The charge for calling this
900 number is $2 for the first minute and
$1 for each additional minute, according to
what I was told when I called the 800 num-
ber. In calling the 800 number
(800-537-8270), I was told that the 800
number is for authorized service centers
only. Their old technical number is discon-
nected, and, in calling their general infor-
~mation number (714-768-7203) 1 was told
that I must call the 900 number 1f [ want
service!

Anyway, I thought I would pass this in-
formation along in case some TI owners
are having similar trouble with their
NX-1000s. |

Gary Cox
President, Mld-SOlltl‘l 99 User Group
- Memphis, Tennessee

Thanks for help

I ' want to send thanks for all the replies
~I'received for my letter to Reader to Read-
er (May 1989). Of course everyone will be
receiving a personal thanks by return letter

[ want to mention that part of my letter
dealing with copying single-sided disk to
double-sided disk was solved by informa-
tion received from C. Morrison of Worces-
ter, Massachusetts. He put me on to Quick-
Copier II, from Quality 99 Software at

1884 Columbia Rd. #1021, Washington, DC

20009-5161, telephone number (202)
667-3574. This program will copy disks

- and maintain the format of the target disk.

It does-a full single disk in only three
passes; the instructions say it will do it in
two passes with Mini-Memory, but I can-

not get it to load with that cartridge. I use

Extended BASIC. It sells for $9.95 plus
$4.50 handling. It is a time saver for me.
Ray Russell

Weatherford, Texas

Geographical basis

tor Myarc support?

Letters in support aof Myarc support,
published in MICROpendium, have one

‘thing in common — all — all — are from

the USA. The initial complaint which trig-
gered this pro-Myarc avalanche came from
Canada.

I am aware of similar complaints from
Sweden and Australia. Overseas support-
ers are having a bad time of it.

Perhaps MICROpendium can obtain let-
ters of support for Myarc from outside the

USA?

Stephen Shaw
Stockport England

Mcul problem

I desperately need the help of the TI
community. Would anyone who has sent
me a donation for my 1989 Valentine after
Feb. 28 who has still not received a reply

from me, please 1mmedlately send me a let-

ter, clearly stating the followmg
information:

I. Name and current address (including
country, 1f not in the USA).

2. The exact date, or close approxima-
tion, when originally mailed.

3. Amount of donation.

4. Manner in which it was sent (cash,
check or money order).

J. Address to which the donation was

sent (if known).

6. If a letter containing a donation was
returned to the sender, please include the
original envelope (if the sender stil] has it).

The post office is aware that some mail
1s either being mlshandled or stolen and is
Investigating claims.

Upon receiving a letter with the above
information in it, I will immediately mail

~ a post card back, acknowledging receipt.

Mail sent directly to my new address (be-
low) has not been affected by this situation
and will reach me with no difficulty.
Persons assisting with this Investigation
will not be called on to testify in the event
this case results in an arrest.
Ray Kazmer
8614 Foothill Blvd., #221
Sunland, CA 91040

Program listings

‘and chess

Just a few lines in response (albeit a lit-
tle late) to your statement about program
listings in MICROpendium printed via the
24-pin dot matrix printer instead of the old
way; I sure appreciate the better legibility

~of this newer way, as I used to bypass typ-

Ing in programs from the old format even
if I badly wanted to make use of them —
Just couldn’t decipher some tops and tails

- with accuracy previously. Good show!

Also, your mention of a chess program
for the 4A, based on the Sargon algorithm
— DP’ve been mystified as to why no such
program was developed for us beyond what
Texas Instruments put out, Certainly such
a game shouldn’t be ignored by program-
mers — a jewel among games of logic, a
veritable evergreen with worldwide recog-
nition for centuries. It’s been a real shame.
At least Asgard helped out some with its

- Beyond Video Chess, which benefits play-
- ers immensely in enhabling them to use disk

I/0 of games and to use joysticks in com-
fort rather than keyboard only. But I hope
that if there is such a program for the TI
that it will be much more powerful than the
one TT put out in its module. That item had
a lot of bells and whistles that could have
been eliminated to give us a much stronger
program, which is what chess lovers real-

ly enjoy.

Charles Poulin
Euclid, Ohio
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TI INTERNATIONAL EXPO 89

Sponsored by Mid-Atlantic Ninety-Niners

Saturday, September 16, 1989

VENDORS — USER GROUPS — DEMOS — SPEECHES — NEW PRO
ALL FOR THE 99/4A AND 9640 COMPUTERS.

Howard Johnson Inn 9:00 am — 5:00 pm
5821 Richmond Highway 6:00 pm Friday
~ Alexandria, Virginia 6:00 pm Saturday
703-329-1400 |

DUCTS

Show Time:

Pre-show reception:
| Buffet:

Vendor Boofh Rates:  $50.00 first table
$15.00 each additional table
Contact us for additional details.

General Admission: $4.00
Advance Sales: $3.00
Buffet, advance sales: $15.00 |

SPEND A FAMILY VACATION IN THE BEAUTIFUL NATION'S CAPITAL

Hotel Rates: $55.00 + tax. Avoid a sell out! You must reserve your room by August 25 to obtain the special show ratesl.'
Call Howard Johnson now! International attendees, contact us directly. |

Call or write for additional de't-ails,_ vendor information or advance sales: |
T lnter.nation'al Expo 89, P.O. Box 4005, Rockville, MD 20850
 Call the EXPO 89 Info Line: 301-340-7179
Delphi: TELEDATA - CIS 74405,1207

~ %% TI NET % * %

_ ~ The Texas Instruments
WE DON'T JUST “SUPPORT” THE 99/4A AN
" WE ARE THE SUPPORT FOR

COMPARE COSTS:  DELPHI
1200 baud =~ $7.20/4.80°
2400 baud | $7.20/4.80"

_ Canadanodes . $7.20/480°°

* $4.80 — Advantage plan rate

International Network

_ ND 9640 GENEVE
YOUR SYSTEM!! -

CompuServe # GEnie +
$12.50 - $6.00
$12.50 $10.00
....................... None . $1320/14.40 +=x

** In most major Canadian cities, U.S. Dollars. Advantage plan available
# CompuServe Surcharge, add $1.50/mo. Network charges included - 50/hr
+ Some remote access cities have an additional $2.00/hr. surcharge.

+ + GEnie 1200/2400 baud charges

All costs are per hour during non-prime connect time.

THE FEATURES! _

TI NET has the usual Databases, Message areas and Conference
facilities but TI NET has much more the others just don’t have!

* Electronic Shopping — features online purchasing for your system.

* Interactive Polling — allows you to voice your opinions.

* Classified Advertising — Interactive ads to sell used products.

* Online Graphics — supported by the TELCO program.

* Protocols — YMODEM support for faster up/down loads.

* Surcharge Software — Pays you $$ for software uploaded you
designate

* Magazine ordering — Order 99/4A and 9640 magazines online.

* Much more than space can permit!

UNANSWERED QUESTIONS? -
You won’t have any as a member of TI NET. If your 99/4A or 9640
related question can’t be answered on TI NET, it can’t be answered
at all!

Communicate directly with the designers and developers of many
of the 99/4A and 9640 products you use daily.

Delphi Available on the Tymnet and Telenet networks

IT'S GUARANTEED!!

~ Join by August 1, 1989 — leave one question concerning ANY aspect

of your system or software by August 31, 1989, and it’s guaranteed
you’ll receive a reply to your queston. If not, you’ll receive one FREE
hour of standard connect time on TI NET when you let the System
Manager know. |

ONLINE SIGN UP OFFER

Dial 1-800-365-4636 or 617-576-2981
Press Return twice. At PASSWORD, type TISPECIAL and press
Return. From Canada: dial direct. At USERNAME type JOINDELPHI
and Return. | | o

Delphi: General Videotex Corp. Tl NET: P.O. Box 244
. 3 Blackstone St. | Lorton VA 22079
Cambridge, MA 02139
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BASIC o '
" It's time for

By REGENA

t’s time for another solitaire
card game. This month’s pro-
gram is written in TI BASIC for
the card game “Fourcard.” The
computer is used to deal the
cards randomly and display the
cards. The computer does not
allow you to make an illegal
move. o

Four cards are dealt face up
at the top of four columns. The
object of the game is to discard
Or move cards as more cards are
dealt so that eventually the four
aces are at the tops of the col-
umns. Only four cards are
“playable” at any time — the
cards showing completely at the
bottoms of the columns.

‘The asterisk at the top of the _
column indicates which bottom card you want to select. Use the
arrow keys (S and D without pressing the FCTN key) to move the
asterisk left or right. When any of the cards showing have match-
Ing suits, you may discard or remove the card(s) with the lower
numerical value. Ace is high. To discard, move the asterisk over
the appropriate column, then press the down arrow key (X with-
out FCTN). The card will be removed, and if there are more cards
1n that column, the new bottom card will now show.

If you remove cards in the top row, a blank space will be created
(an empty column). Any other bottom card may be moved to that
top vacant space. Move the asterisk above the column you want
— the one with the card you want moved — and press the top ar-
row key (E without FCTN). The card will move from the bottom
of the column selected to the space in the top row. |
-~ When you have discarded or moved all the cards you can, press
the ENTER key to dea] four more new cards. Continue the pro-
cess of discarding, moving and dealing, and try to get all the aces
to the top row. When all four aces are in the top row, press EN-
TER and the game ends. If you try to deal more than nine rows
of cards in any column, the game will end as a loss. The card deck
on the left of the screen indicates how many cards are left in the
deck to be dealt. - | '
~+ As you play the game you will learn different strategies. For ex-
ample, you may not always want to move the ace to the top spot
immediately — another move may free two cards of the same sujt
and allow discarding more cards before moving the ace up. I have

been able to get the four aces in place with 20 cards left in the

deck-(lucky shuffle). Have fun trying to beat that!
EXPLANATION OF THE PROGRAM

- Line 120 DIMensions arrays used in the program. CARD(52)

are the possible 52 cards in the deck. T(r,c,]) is the suit of the card

In row r and column c. T(r,c,2) is the number of the card 1n row

r and column c. R(4) keeps track
of which row in each of the four
~columns has the playable card.
Lines 130-480 print the title
screen and -brief instructions
while graphic characters and
colors are defined. Remember,
if you have trouble running the
- program, the most likely place
for a typing error is in the DATA
statements of Lines 410-470.
These lines define graphic char-
acters for the cards and numbers
and suits on the cards.

Lines 480-500 wait for you to
press the ENTER key before
starting the game. Line 510
clears the screen, then Lines
520-610 Initialize. variables for
“shuffling” the cards and start-
INg a new game.

Lines 480-500 wait for you to press the ENTER key before star-
ting the game. Line 510 clears the screen, then Lines 520-610 in-
it1alize variables for “shuffling” the cards and starting a new game.

Lines 620-730 clear the screen then print the playing screen with

‘the reminder arrows and the deck showing how many cards are

left to be dealt. Lines 740-830 deal the first four cards. The varia-

bles J and K are used as coordinates of the top left corner of a card

for drawing or removing a card. |
Line 840 starts with A=1, where A designates the number of

“the column indicated by the asterisk. AA is the graphics column

coordinate corresponding to A. Lines 860-890 blink the asterisk
while waiting for the player to press a key. -
Lines 900-950 are the procedure if the left arrow key is pressed.
The asterisk moves one column to the left, or it stays at the left-
most column. Lines 960-1010 move the asterisk one column to the
right, or keep it at the right-most column. A “beep” 1s sounded
whenever the asterisk is moved. |
Lines 1020-1180 contain the procedure for the up arrow, or mov-
ing a card from the bottom of a column to an empty column. Lines
1040-1070 make sure there is an empty space in the top row. Line
1080 makes sure the card to be moved is not already in the top

row. Lines 1090-1160 move the card to the top row, and Line 1170

calls the subroutine to erase the card from the bottom.

Lines 1190-1300 containg the procedure for discarding. Line 1210

makes sure the asterisk is not over an empty column. Lines
1220-1290 erase a card only after checking to make sure a card
In another column has the same suit and is of higher value.
Lines 1310-1560 contain the procedure for dealing four more cards
when the ENTER key is pressed. First, Line 1330 checks to see
if more cards are available; otherwise the game ends. Lines
1340-1360 make sure there are not nine cards in a column (or the

(See Page 11)
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REGENA ON BASIC —

(Continued from Page 10)
game ends. '

Lines 1370-1410 check to see if the four aces are at the top of
the columns. If the four aces are in place, the game will end. If
you prefer to let the game continue, ‘you may delete Line 1410,
which goes to the end.

Lines 1420-1490 deal the four cards in the appropriate positions
at the bottom of each column. Line 1500 calculates how many cards
are left in the deck, and Lines 1510-1550 print how many cards
are left. '

Lines 1570- 1840 are the subroutine to choose a card randomly
and then draw it. The subroutine from Line 1690 to 1840 is also
used to draw a card when it is moved to the top of a column. Line
1580 is RANDOMIZE to make the game different each time.

Lines 1590-1620 choose the cards if they are the last four cards
to be dealt. Rather than taking the time'to find them with random
selection, the last four are just selected from those left. Unfortu-
nately, they will be in order numerically in the suits hearts, dia-
monds, spades and clubs. However, waiting for these cards to be
selected randomly is usually noticeably slower. If you prefer the
random selection, delete Lines 1590-1620.

Other cards are selected randomly in Line 1630. CC is a num-
ber from 1 to 52. Lines 1640-1650 make sure that card has not
previously been chosen. When the card is selected, CARD(CC)
is set equal to 1. If it has not been previously selected,
CARD(CC)=0. Lines 1660-1680 determine the suit and number
of the card. The first 13 numbers are hearts, then diamonds, then

spades, then clubs. The cards are actually numbered 1 through
13 but will show 2 through 10, then J, Q, K, A. I did this so that

MICROpendium/July 1989 Page 11

when the numbers are compared, the Ace will be the highest
number. |

Lines 1690-1840 draw the card using the position of the upper
left corner with coordinates J,K. Lines 1710-1780 draw the white
card. Line 1790 draws the symbol for the suit. Lines 1800-1830
draw the number red or black depending on the suit. The suit sym-
bols are 118, 119, 120 and 121, where 118 and 119 are in the red
character set and 120 and 121 are in the black set.

Lines 1850-2040 are the subroutine to erase a card. J 1s the row
coordinate, and AA is the same column as the asterisk. Lines
1890-1990 remove the card and draw the card underneath if the
card is not on the top row. If the card is on the top row, the card
is erased with Lines 2000-2040. When a card is discarded, the
row number is decreased in Line 1980 or 2030.

Lines 2050-2080 are the subroutine to print a message M$ on
the screen-at row J and column K+1 without scrolling.

Lines 2090-2180 print the message when the game is over and
whether you won or lost. Lines 2190-2240 present the option to
play again and wait for you to press the Y key for Yes or N key
for No. Lines 2250-2260 clear the screen and end the program.

Remember as you are typing this program in from the listing
that the ! and numbers at the end of each line are not to be typed.
These numbers indicate checksum numbers when you use Tom
Freeman’s Checksum program as an aid to typing in published pro-
grams (see note on Contents page of this issue).

If you prefer to save typing effort, you may have a copy of this pro-
gram by sending $4 to REGENA, 918 S. Cedar Knolls West, Cedar Ci-
ty, UT 84720. Be sure to specify that you need the TI version of Four-
card and whether you want cassette or diskette.

Fourcard Solitaire

100 REM FOURCARD !048 E3C18") 1247

400 NEXT C !217

110 REM BY REGENA !071

12¢ DIM CARD(52),T(9,4,2), R(
4)'133

130 CALL CLEAR !209

140 PRINT TAB(5);"** FOURCAR
D **x' 1202

150 CALL CHAR(GG "@89432FF@2 -

?408') 1148
160 PRINT :
DEALT. IF' @46

170 CALL C!-IAR(Gl "102040FF4AQ
201") 1086

1880 PRINT "ANY SUITS HA'IU-I

YOU MAY' 1248

19¢ CALL CHAR(62, "091@1@1@92
54381") 1162

200 PRINT ""DISCARD THE LOWES
T CARD BY" !'107 ,

219 CALL CHAR(64,''0010385492
10161'") 1164

220 PRINT "USING THE ARRCH K
EYS TO MOVE" 1639

230 CALL CHAR(136,"00183C7E7

:""FOUR CARDS ARE

24¢ PRINT "OVER THE RIGHT OO
LUMN, THEN" 1194

250 CALL COLOR(9,16,1)!1233
26@ PRINT "PRESS THE > KEY."

1150

278 CALL COLOR(10,7,16)'024
280 PRINT :"TO DEAL 4 MORE C
ARDS, PRESS" !025

290 CALI COLOR(14,11,1)!'917
3¢ PRINT "THE ";CHRS$(136);"
ENTER KEY." !254

310 CALL COLOR(11,7 16)'@25

320 PRINT :"PRESS @ TO MOVE
A BOTTOM" !141

330 CALL COLOR(12,2,16)!021
340 PRINT "'CARD TO AN EMPTY
TOP SPOT." 1095

350 CALL OOLOR(13,2 16)'922
360 PRINT

S ON TOP!": : 1178

370 FOR C=96 TO 134 !218

380 READ C$ 1254
390 CALL CHAR(C,C$)!081

:"GET ALL FOUR ACE

410 DATA 00030OF1F3F3F7/F/F,FF
FFFFFFFFFFFFEF , 00COFAFSFCFCF

EFE,FEFEFCFCFSFOC, TF7F3F3F1F
0F93,,.,0 1042 :
420 DATA 1824040408103C, 3004
0418040438,202424243E0404,3C
403804042438,1C20203C2424]1C,
3C04040808101 005
430 DATA 18242418242418,1C24
2410040404 ,8C92929292928C, 04
$40404042418,38444444444C34,
24283028282424 085
440 DATA 18242424243C2424,0,
22777F7F7F3E1CO8 ,081C3E7F3EL
C08,081C3E3ETF7F3608,081C082
A7F2A0808 !084 .
450 DATA 1824040408103C,3C04
0418040438,202424243E0404,3C
403804042438 ,1C20203C24241C,
3C04040808101 005
460 DATA 18242418242418,1C24
2410040404 ,8C92929292928C, 04
(See Page 12) |
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(Continued from Page 11)

040404042418,38444444444C34, 950 GOTO 850 !164 -
24283028282424 1085 960 IF KEY<>68 THEN 1020 !15
470 DATA 18242424243C2424 !1 ¢

74

420 1219
1390 NEXT BB !026
1400 FLAG=1 !210¢

1410 GOTO 2166 '139
1420 FOR B=1 TO 4 1052

940 A=A-1 1257

480 PRINT :''PRESS ";CHRS(136
) ;"ENTER TO START.":!'13¢
490 CALL KEY(G,KEY,S)!@BQ'
00 IF KEY<>13 THEN 49¢ 1126
510 CALL CLEAR 1209 |
520 PRINT "SHUFFLING DECK. ..
" 1219

530 FLAG=0 !'209

540 FOR C=1 TO 52 11¢5
550 CARD(C)=@ 1129

560 NEXT C 1217 -

570 FOR C=1 TO 4 !¢53

580 FOR D=1 TO 2 1952

- 999 T(1,C,D)=0 1995

600 NEXT D !218

610 NEXT C 1217

620 CALL CLEAR 1209

630 PRINT ''<LEFT" 1207

640 PRINT "=RIGHT" 1936

650 PRINT "">DISCARD" 1163
660 PRINT "@MOVE" 1223
670 PRINT :CHRS$(136):"DEAL"
1142 |

680 PRINT :" “aab" 1193

- 699 PRINT " a48a" '182

700 PRINT " LEFT" 1179

718 PRINT " aaaa" 1012

720 PRINT " aaaa" 1912

730 PRINT " daac": : : : : -
1679 - .
740 J=2 1003

750 K=12 1054

760 DECK=48 !411 |

770 FOR D=1 TO 4 '054

780 GOSUB 1580 !130

79¢ T(1,D,1)=SUIT 1998

800 T(1,D,2)=N !108

819% R(D)=1 !187

820 K=K+5 '019

830 NEXT D !'218

840 A=1 1249

850 AA-=8+5%A 1004

860 CAILL -KEY(@,KEY,S)!GB9

870 CALL HCHAR(1,AA,42)!979

880 CALL HCHAR(1,AA,32)!878
890 IF S<1 THEN 860 '104
990 IF KEY<>83 THEN 96¢ 1993
910 REM MOVE LEFT '092
920 IF A=1 THEN 860 !@85

930 CALL SOUND(100,1492,2)!1
85 - .

970 REM MOVE RIGHT 1175

980 IF A=4 THEN 860 1088
930 CALL SOUND(10@¢,1492,2)!'1
85 -

1000 A=A+l !251

1019 GOTO 850 !164 '
1020 IF KEY<>69 THEN 1199 !¢
1030 REM MOVE UP !214

1040 FOR B=1 TO 4 !052

1050 IF R(B)=¢ THEN 1080 !24
1

1060 NEXT B !216

1070 GOTO 860 !'174

1080 IF R(A)=1 THEN 860 1020
1090 J=2 '9003

1100 K=7+5%B 1205

1110 SUIT=T(R(A) A,1)1101
1120 N=T(R(A),A,2)!'111
1130 R(B)=1 !185

1149 T(1,B,1)=SUIT !096
1150 T(1,B,2)=N !106
1160 GOSUB 1700 !250

117¢ GOSUB 1870 !'165

1180 GOTO 860 !174

11990 IF KEY<>88 THEN 1316 '1
94

12080 REM DISCARD !212 |
1210 IF R(A)=0 THEN 860 '¢19
1220 FOR B=1 TO 4 19452

1230 IF R(B)=0 THEN 1299 '19

6 ' |
1240 IF A=B THEN 1290 !077
1250 IF T(R(B) B,1)<>T(R(A),
A,1)THEN 1299 1081

1260 IF T(R(A),A,2)>T(R(B),B
+2)THEN 1299 !148 -
1270 GOSUB 1870 !165

1280 B=6 1255

1290 NEXT B 1216

1300 GOTO 860 !174 | '
1310 IF KEY<>13 THEN 860 !24
5 . _

1320 REM DEAL !24¢

1330 IF DECK=0 THEN 2100 !00

7
1349 FOR B=1 TO 4 1052 _
135¢ IF R(B)=9 THEN 2100 !25
¢ . |

1360 NEXT B !216

1378 FOR BB=1 TO 4 !118

1380 IF T(1,BB,2)<>13 THEN 1

1430 R(B)=R(B)+1 !123
1440 J=2*R(B)!199

- 1450 K=7+5%B 1205

1460 GOSUB 1580 1130
1470 T(R(B),B,1)=SUIT '103
1480 T(R(B),B,2)=N 1113
1499 NEXT B 1216

1510 DS=" "&STR$(DECK)!037
}52@ M$=SEB$(D$,LEN(D$)-1,2)
1163

1530 J=14 1055

1540 K=4 !0¢6

1550 GOSUB 2850 !'@9¢

1560 GOTO 860 !174

1570  REM DEAL CARD 1042
1580 RANDOMIZE !149

1590 IF DECK>4 THEN 1630 !05
3 _

1600 FOR CC=1 TO 52 1172 -

1610 IF CARD(CC)=@ THEN 1650

1057 -
1620 NEXT CoC '028
1630 CC=INT(52*RND)+1 !0¢6

1640 IF CARD(CC)<>@ THEN 163

@ 1230
1650 CARD(CC)=1 1197

1660 SUIT=INT((CC-1)/13)1224 _

1670 N=CC-13*SUIT !138
1680 SUIT=SUIT+1 !0@3

1699 REM DRAW CARD !@66
1700 CALL SOUND(108,592,2)11
36 -

1719 CALL VCHAR(J,K,96)!127

1720 CALL VCHAR(J+1,K,97,4)!

235 |
1736 CALL VCHAR(J+5,K,100) !¢
97 _ .

1740 CALL VCHAR(J,K+1,97 ,6)!
237

1750 CALL VCHAR(J,K+2,97,6)!

238

1760 CALL VCHAR(J,K+3,98) 186
. -
1770 CALL VCHAR(J+1,K+3,97, 4
)!1168

— e W e o ——
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1800 IF SUIT>2 THEN 1830 !04

2

1810 CALL HC.'HAR(J+1 K+1, 103+

N)!928

1820 GOTO 1840 !'134

1830 CALL HGlAR(J+l K+1, 121+

N)!028

1840 RETURN !136

1850 REM DISCARD !212

1860 REM ERASE CARD !132

18790 J= R(A)*2 1198

1880 CALL SOUND(10¢,440,2)!1

28

1890 IF R(B) 1 THEN 2000 !14

)

1900 CALL HQ{AR(J,AA-LQ'?_A)
1021

1910 CALL HC.HAR(J+1 AA-1,97,
4)1208

1920 CALL H(I-IAR(J+2 AA-1,97,

4) 1209

1930 CALL HCHBR(J-l-S AR-1, 100

) 1068

194¢ CALL HCHAR(J+3,AA,97,2)
1020

195@ CALL HCHAR(J+3,AR+2,99)
1036

1960 CALL HCHAR(J+4,AA-1,32,

4)1200

197¢ CALL HCHAR(J+5,AA-1,32,
4)1201

1986 R(A)=R(A)-1 !122

1999 RETURN !136 |

2000 FOR BB=AA-1 TO AA+2 !25

1

2010 CALL VCHAR(J,BB,32,6)!0
96

2020 NEXT BB 1026

2030 R(A)=0 1183

2040 RETURN !136

2650 FOR BB=1 TO LEN(MS)'@M
2060 CALI HCHAR(J,K+BB,ASC(S

~ BGS(MS$,BB,1)))!096

2079 NEXT BB !026
2080 RETURN !136

EXTENDED BASIC
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2099 REM GAME OVER !080
2100 MS$="GAME OVER" !117
2110 J=19 !060 '

2120 K=2 !'004

2130 GOSUB 2050 '090

2140 M$="YOU LOST" 1093
2150 IF FLAG<>1 THEN 2170 !0
18

2160 MS="YOU WON!" !048
2179 J=21 1053

2180 GOSUB 2050 !090

2190 M$="PLAY AGAIN? (Y/N)"
1067

2200 J=24 !056

2210 GOSUB 2050 090

2220 CALL KEY(O,KEY,S) 1089

2230 1IF (KEY=89)+(KEY=121)'IH
EN 510 !'127 |
2240 IF (KEY<>78)*(KEY<>116)
THEN 2220 1180

 225¢ CALL CLEAR !209

2260 END !139

Line number crunching

By JERRY L. STERN
©J.L. Stern
I don’t like the RESequence command
in TI Extended BASIC. Most of the lang-
uage is great, certainly one of the most
powerful versions of BASIC available to-
day. But I learned BASIC on an antique
mechanical teletype machine. The teletype
- was connected to a time-shared mainframe

computer, and printed out everything on

enormous rolls of coarse yellow paper with
chunks of wooden knotholes still in 1it.
There were no commands for any kind of
fancy printout, just print a line, advance a
line, print a line. The fancy print controls
consisted of the backspace command.
Period. _

The language was crude, but it had a few
(very few) redeeming features. The RESe-
quence command could start in the mid-
dle of the program and leave the beginning
alone. When I wanted to 1nsert a:new sec-
tion of code in the middie of a program,
I could respace the portion I needed with-
out messing up the line numbers to the rest

of the program.

The Extended BASIC and console BAS-
IC RESequence, or RES, command is not
that flexible. The entire program is always
renumbered. The same increment is always
used for line spacing throughout the pro-

gram. Any subprogram that was deliberate-

ly numbered with a nice high set of line
numbers is always moved down to the low
number regions, where it gets all mixed up
with the main program.

There is only one advantage to using
either high or low numbers for program
lines in TI BASIC — it makes the program
easier to read and debug. There is no speed
advantage, and no memory is saved by low
line numbers. Using smoothly spaced lines
makes the program more readable, and us-
ing high numbers for subprograms helps
keep the program ready for adding new
features by merging in additional sub-
programs later on.

The TI RES command handles bad line
numbers in a poor fashion. Just because we
may have lapsed for a moment into being

human, and left out a line number that

another line was supposed to branch to, is
no reason to be told to “GOTO 32767.” Is
that a place? Do computers think we would
suffer if we went there?

It is possible to write our own program
to resequence programs in Extended
BASIC. By saving a program in MERGE
format, we can store the program in a for-
mat readable by another program. The for-
mat of the merge file is not obvious, but
we will need to understand only a few small
parts of the format for this application.
First, line number storage at the beginn-
ings of lines and in the middle of lines.
Next, the storage of remarks lines, and
finally, a little bit of background about the
file end marks.

Extended BASIC program lines are StOr-
ed in a shorthand form, with “tokens™ rep-
resenting each command name. There 1s
a token number assigned to each Extend-
ed BASIC reserved word. Any program
line is represented as a string of numbers.

(See Page 14)
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(Continued from Page 13)
100 PRINT
is: 0 100 156 0
110 RANDOMIZE
is 0 110 149 O |
120 GOTO 400
1s 0 120 134 201 1 144 O
400 STOP
is1 144 152 0 o
- Line numbers are two bytes long. To con-
vert back to the original line number, the
first byte is multiplied by 256, and added
to the second byte. In the middle of a line,
the two bytes are-preceeded by the token
201 as identificatipn.
~ Admittedly, our RESequence II program,
RESEQ?2 for short, will run more slowly
than does RES. So, we had better make it
worthwhile to run it. We’ll need a wish list.
' WANTED

1. The ability_.to space.different portions

of the program with different increments.
2. The option of leaving the high end

- numbers, for DATA statements and sub-

programs, at their original locations,
3. A printout of line numbers before and
~ after the resequence.

4. Better treatment for undeﬁned line
numbers than just “GOTO 327677

RESEQ2 works by reading the original
program, in MERGE format, twice. The
first time through, RESEQ2 makes a list

of all the line numbers in use, and displays
the lowest and highest line numbers, and
- the starting line number of the first sub-

program. Because Extended BASIC will
- not allow any main program lines after that
first subprogram line, that is a natural
dividing point for the program. I general-
ly leave my subprogram with the high line
numbers they were originally written with.

That makes them easier to reuse in other
projects.

After creating a line number conversion
table, RESEQ2 reads the file again, and
searches for all the line numbers. Each line
number is converted to the newly assigned
number, and the new set of lines is saved
In a new merge file.

Let’s start at the beginning. On line 120
space is saved for the line number table as
the matrix, or two-dimensional array,
A(1,300). A0, X) will be the old numbers,
and A(1,X) will be the new numbers. The
choice of 300 lines is arbitrary. You may

use a larger number if you think your pro-
grams will get that long. There is memory
to spare, even with just the 32K memory
card.

The DEF statements on lmes 130 and 140

convert crunch or merge format line
numbers to and from our normal base ten
notation. Including them here makes these

formulas less difficult to include in the

operations to follow. DEF LN(T$) converts
FROM crunch format, and DEF CR$(S)
converts TO crunch format. |
m
The code searches each line
for other line numbers. A line

number can be recognized

~within a line by searching for
the ASCII character #201. The
two bytes that follow that

character are a Ilne number in
base 256.

Next, the file names are determined. The
DSK1.TEMP and |
- DSK1.NEWTEMP may be changed if you _

defaults of

like other names.

Lines 200-260 read the or:gmal, or

source file, for the first time, and convert
the first two bytes of each line into the line
numbers for both the new and old halves

of the conversion table. Each line is check- _

ed until the first subprogram is found. That

line will have the token for SUB im- |

mediately after the line number. That is,
the command SUB will be represented in

the third byte of the line by the token

number 161.

When reading a disk file, usually tt ad
of file command (EOF) is used to check
that the program is not allowed to read past
the end of the file. However, the last line
of a merge format program file is not a pro-
gram line, but the file end signal of the

number 253 listed twice. RESEQ2 checks

for the end of the file by looking for that

code instead of the standard end of file
code. When that signal is found, the file
Is set back to its beginning.

RESTORE #1

This statement allows the program to

read the program file a second time without

the need to close and reopen the file.
Next, the program asks for instructions

on how to renumber the program lines. If

‘no choice is given for a first line, 100 will

be used as a default. An increment is re-
quested next, and the line number to use

- that increment until. That limit does not

need to be a real line number; it can be any
number between the last line number to be
changed and the first number to be either
left alone, or cnanged w1th the next incre-
ment value. | - |

As the program receives the new line
numbering instructions, it updates the line
number table. When it reaches the stop

point requested, it asks again for a new in-

crement. If ENTER is pressed by itself at
this point, RESEQ2 will stop making
changes and go on to the next step. If the
user of the program docsn’t plan carefully,
and asks for a 50-line program to be
renumbered with an increment of 1000, the
line numbers will become larger than the
maximum allowed value of 32767. If

RESEQ?2 discovers this has happened, it

will stop at this point and reset the new line

- number table as being equal to thr ~d; and

then Start the process of askmg for
renumbering instructions again. This time,
try more reasonable numbers. |

Line 430 allows the prlntout of the
altered line number table. If no printer
name is given, this section will be skipped,
and the process of converting the program
will begin.

For every line, RESEQ2 must perform
several actions. Each line begins with an
old line number. Fhat number is converted
to the new number assigned in the line
number table. This is not done by searching
for the old number, but instead is done by
assigning the first new line number to the
first new line, the second to the second, and
SO on. |

Next, the code searches each line for
other line numbers. A line number can be
recognized within a line by searching for
the ASCII character #201. The two bytes

~ that follow that character are a line number

Inbase 256. The earliest position any line
number could take within the body of the
line would be immediately after the first
command, for example, GOTO 200. That
places the #201 code in the fourth byte of
the line, so RESEQ2 will begin its search
in that spot.

For each line number found In the body

(See Page 15)
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(Continued from Page 15)
of a line, RESEQ?2 searches the table of old
line numbers for that number, and then

~ replaces the number in the line with the
two-byte code for the new line number. If1

there is no matching old number, there 1s
a reference error in the program; an in-
struction has been written to send program
control to a non-existent line. Rather than

- just replace the old line number with

32767, RESEQ2 will add a comment, Or
tail remark to the end of the line.
If an old line reads — 200 ON X GO

'SUB 300, 3504300. — and there is no old
line number 350, then the new line would |
- read like this:

240 ON X GOSUB 310, 32767 380 ' RE
FERENCE 340 TO 350

| That means that the old lme number was -

100 T RESEQ2 1085

110 ! JLS 7/89 V.2.0 '193 o
120 DIM A(1,300)!067
130 DEF LN(TS)'VAL(STRS(ASC(

T$)*256+BSC(SEG$(T$ 2, 1))
@99 -
140 DEF CRS(S)"C.!-H-'($(INT(S/25_

6) )&CHRS(S- -INT(S/256)*256) !
CONVERTS LINE NUMBER INTO CR
UNCH FORMAT 1034 -

150 CALL BLUE !145

160 DISPLAY AT(1, ll)ERASE AL
CALL CHAR(125,
"GGF'F")
5,6)1141

170 DISPLAY AT(3,5): "E‘ANCY R

ESEQUENCING" !084

180 DISPLAY AT(5,1):"NAME OF
FILE TO EDIT?":"DSK1.TEMP"

::+ ACCEPT AT(6, 4)SIZE( 12)VA
LIDATE(UALPHA DIGIT," _@."): S

'19@ DISPLAY AT(7,1): "NAME OF
' N'EH FILE?":""DSK1 .NEWTEMP"

: ACCEPT AT(8,4)SIZE( 12)VAL
IDATE(UALPHA DIGIT,"_@."):DS$
1084
200 OPEN #1: "DSK"&S$ INPUT
DISPLAY ,VARIABLE 163 '2@3
210 X=0 '615 |
220 LINPUT #1:P$S :: X=X+1 ::
A(1,X),A(0,X)=LN(PS)!072

23¢ IF A(G X)>32768 THEN 270

1985
240 DISPLAY AT(lG 1)"'READIN

positioned in the program between the new
lines 340 and 350. The old line 350 was
probably a remark statement that was del-
eted during revision. There should never
have been a branch to a comment statement
in the first place, but the tail remark will
still help repair the damage.

~ After making the swap of the new line
numbser for the old, RESEQ2 goes back to

~ three bytes past the position where it found
~ the first old number, and searches again for

the next old number. It will repeat this
search, replace and search routine until the
POS command reports that there are no
more characters #201 in the line. Finally,

" the new line may be written to the new pro-

gram file, including the new tail remark if
it needed one, and the end of line signal,

RESEQ2

G LINE #:";A(0,X)!135

250 IF SP>@ THEN 260 ELSE IF
SEGS(PS,3 l)'G'IRS(lﬁl)THEN
SP=A(9,X)!159

260 GOTO 220 !'043

270 X=X~1 :: RESTORE #1 !055

280 DISPLAY AT(10,1):"FIRST
LINE # WAS: '";A(0,1)!1229

299 DISPLAY AT(1l1l,1):"FIRST

SUBPROGRAM: '';SP !193
3¢¢ DISPLAY AT(12,1):"LAST L
INE # WAS: ";A(0,X)!017

31¢ DISPLAY AT(16,1)BEEP:"CH

ANGE FIRST LINE # TO #2" ::

- ACCEPT AT(17, G)VALIDATE(DIGI

T)SIZE(5):Y$S 1193

320 IF Y$=""" THEN A(1l, 1) 100

ELSE A(1,1)=VAL(Y$)!253
330 DISPLAY AT(16,1)BEEP:"US
E INCREMENT TO LINE #":"INC?

TO?":"'ENTER' STOPS CH

ANGES HERE." !073
340 ACCEPT AT(17, G)VALIDATE(

- DIGIT)SIZE(5):FS 174

350 IF FS="" THEN IF L=0 THE
N DISPLAY AT(17,1):"":"" ::

GOTO 310 ELSE 410 ELSE F=VAL

(F$) 1083

360 DISPLAY AT(18,1): "VENTER

' TAKES CHANGES TO END" !174

‘370 ACCEPT AT(17,15)VALIDATE

(DIGIT)SIZE(5):T$ :: IF TS="
" THEN T=32767 ELSE T=VAL(T$
)1218

380 IF L>@ THEN 400 !147
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- an ASCII code zero..

When all the lines have been converted
RESEQ2 prints one additional line to the
new file, the line 255, 255. Those two
ASCII characters signal the end of the
merge file to Extended BASIC.

After running the program, the new file
will be in merge format. To convert 1t back
to program format type: |
NEW o
MERGE DSKI.NEWTEMP . =~
SAVE DSKLNEWNAME

Well, that fixes one of the few annpymg
parts of Extended BASIC. The_t_'e are some
other features of other BASICs that would
be a help to us in our programming: I think
I had better get to work on cenvertmg
them, too. EEETE

390 A(L, a)—n(l l)-F - I..""]'. v
245
400 IF A(®,L)<=T THEN A(l L)

=A(1,L-1)+F :: L=L+l :{ GOTO

400 ELSE 330 004 -
410 IF A(1l,L- 1)<-A(l t.)mm
439 ELSE n(l L)=A(1,L-1)+10
et =L+l 1 IF L-x+l THE\I 42
¢ ELSE 419 1033 |
420 IF A(l, }{)>32767 'IHEN 570

1130 . - :
430 DISPLAY AT(29 1) "PRINT
LINE NUMBER TABLE TO?":"'NUL-
I.' TO NOT PRINT TABLE" :: AC
CEPT AT(22,1):DVS :: IF DV$-—_-

""" THEN 490 !092

440 IF L=X-1 THEN 43@ '2@2
450 OPEN #6:DVS,OUTPUT !184
460 PRINT #6:8$,D$ 1223 . .
479 Z=1 TO X :: PRINT #Gt
:A(@,Z);A(1,2),:: NEXT Z '1&
4 R
480 CLOSE #6 !156
499 OPEN #5:"DSK"&DS, OUTPUT
DISPLAY ,VARIABLE 163 t@37 -
5¢@ FOR L=1 TO X :: SE=4 ::
LINPUT #1:PS :: PS$= CRS(A(l L
) )&SEGS(PS,3. LEN(P$) 2)1129
510 T=POS(P$,CHR$(201),SE)::
IF T=¢ THEN 550 ELSE TL=LN(
SEGS(PS$, T+1, 2)):: SE=T+3 102
1 .
520 FOR LP-l To x ': IF A(@ "
LP)=TL THEN TL=A(1,LP):: '
(See Page 16)




. By CHARLES E. KIRKWOOD JR. ,
" A program to evaluate a polynomial with integer coefficients

was published in the March 1989 ¢99 articie. This month will be
an expansion of this program to calculate and plot as many as ten’

polynomials on the same graph. . .
+ Originally this program was written in FORTRAN and, as you

know, the subscript values in FORTRAN start with 1 rather than
| O "This program will ignore the zero subscripts: completely and
start with 1, which will make a slight modification to the March
program. |

« Several new functions are written:

gmph(;jc,np,&x;dy,xy,c,p, pr) where nc is the number of curves,

ap is the number of points, dx is the x increment or step, dy is
the y increment or step, x is an array of the x values, y is a two-

dimensional array of the y values for each curve, ¢ is an array for
the points on the graph for each curve, p and pr are used to
designate whether the output 1s on the screen or printer. This func-

 tion can print as many as 10 curves on the same graph. The func-
~ tion can be used with other programs to plot curves that are not

polynomials. '

y=ipoly(m,a,x) where m is the number of coefficients of the

polynomial, a is an array of the coefficients, and x is the value
of the independent variable. This function is a slight modification
of the March function since the subscripts begin with 1 rather than
0 _ _

- r=divrnd(a,b) where a is the numerator and b is the denomina-
tor. This_'func__tli_ﬁn 1s designed to round the integer division for plot-

ting the curves. In this function, the result is rounded upward if

the decimal fraction is more than one half and the result is positive

and downward if the result is. negative.

- b=iabs(a) for the absolute value of a. _

- The program is more or less self-explanatory. Prompts are given
for the input. '

~ Generally not more than 4 or 5 curves can be seen well on the

screen, but as many as 10 can be plotted on paper. If dy is input
as O, the graph function will calculate a dy value to make the graph
fit on the screen or on a printer page. A total of 35 values of X

EXTENDED BASIC—

(Continued from Page 15)

Q 540 1955

330 NEXT LP :: GOSUB 580 -
TL=32767 000 -

340 P$=SEGS$(P$,1,T)&CRS(TL)S
SEGS(PS,T+3,LEN(P$)-T-2):: G
OTO 510 1094

550 DISPLAY AT(24,1):"WRITIN
G NEW LINE §#: "JLN(PS);:: PR
INT #5:P$ :: NEXT L !008

. ¢ STOP !168

560 PRINT #5:CHRS(255)&CHRS(
- 255):: CLOSE #1 :: CLOSE #5

570 DISPLAY AT(1,1)ERASE ALL
:"BAD LINE #!" :: FOR J=1 TO
X ::'A(l,J):A(ﬂ,J)::NEXT J
++ GOTO 31¢ 1135

580 FOR LP=1 TO X ::

LP)>TL THEN LP=X 1167

590 NEXT LP !'050

' , | JJ - |F’l|::pIlj,"|r1lilll'lrll1|ii‘llllll 1!:'l.l'|f"|f"lE!!!§i .

wish to design his own characters for the points; the letters of _

‘alphabet are used with this program, A for the first curve, B for

the second, etc. The plotted point will be * when curves intersect.
- Right now the output is formatted for 4 digits or a sign and 3
digits. This could be changed by the user.

/*polynomial evaluation with grapht/
finclude DSK1.STDIO0 -
extern atoi(),printf(),fprintf();

- main()

{
int aa[ll],x[TS],1[111[75],a[11][11],m[11]: “
chat ¢{11],s[14];
int nc,n,mn,xa,xqut;dy,np,p:

c[19]1=*3':
puts("Input 1 for screen output or\n");
puts(" . 2 for printer output "):
p=atoi(gets(s)):
1f(p==2)
pr=f0pen'("PIO","H"); _
puts("\nInput number of polynomials ");
ne=atoi(gets(s)): - S -
puts("\nInput degree and coefficients of polynomials\n"):
for(i=1;i<=nc;++i) ' ' '
printf(™\nDegree of #%d ",i):
n=atoi(gets(s)); :

mn=n+]: o
(See Page 17)

600 PS=SEGS(P$,1,LEN(P$)-1)s
CHRS(131)&" REFERENCE "&STRS
(A(1,LP-1))&" TO "&STRS(A(L,
LP))&CHRS(@):: RETURN !127

29505 SUB BLUE !149 .
29510 ! SWITCHES DISPLAY TO
WHITE: ON BLUE; JLS 7/88 1230
29515 CALL SCREEN(5):: FOR L

IF A(0, ‘
=0 TO 14 :: CALL OOLOR(L,16,

1):: NExTL :: SUBEND !202

: . e \ T T R ':_ i _:.‘...:'-.'“'""'
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while(xo0<=xm) | , N2H 4A6 Lo
- - ¥, Data (TEXLINK) 455-2076
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et 6 ) | CHIPPRICESDOWN .
or (321 j¢=ne; +43 519K KIT $395 384K KIT $320 1 MEG KIT $695

fprintf(pr,“%4d'“,r[i][i])}

pute(1,pr); | ADD $30 FOR BUILT & 90 DAY WARRENTY

} | |

| putc(12,pr); _ _ P_GRAM CARD Coplete. ant

aw | KIT 8150, KIT+CLOCK $170 ks,
tchar(12); | BUILT=$180 BUILT+CLOCK=$200 "5

Includes User and Construction Guides Plus Sottware

Eo:iiif:<,‘j:++li]) ) | ORDER FROM BUD MILLS SERVICES
s A [ 1< i At

putchar(19); - : §O-T05-5%8
) | Ohio Residents add &% sales tax

ig Fe
- Ghigpina and Handling included withir U,5. and Canada
puts(“Press any character "); gggtq averseas. Surface or $15 AirMail
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{(Continued from Pége 17) I - | | | | | _
} - b o | pl[j]="%*,

putchar(12); ~ if(dy==0) o else -
'graph(ncrnpidxrderrYrcrprpr):- { - | L | pl[j]:s[i]: f
if(p==2) _ - if(p==2) _ 3
fclose(pr); | . - dy=(ymax-ymin)/68+1; ) |
} - _ ~ else - ' iv=iv-1; !
R -- - dy=(ymax-ymin)/21+1; if(p==2)
ipoly(m,a,x) I } fprintf(pr,"\ntdd ",val) -;_
int m,x; . : 1u= dlvrnd(ymln dy)-2: ' else |
int a[]; o for(i=1;i<=n;++i) ' ' printf("\n%4d ",val); j
( o | ' for(izl;i<=m;++i) 7 -
inti,y; '_ f°f(] 1;j¢=m; +45) ' o o |
7-3[1] | . - | - [1][]] dlvrnd(yy[xl[]] dY) | | | if(P==2)'_ | ¢
for(i=;icmieei) | ) _ pute(pl[il,pr);
" yzytxtalile 1 iV'dlvrnd(ymax,dy)+1 | else '
el | g T i |
} - val=zivtdy: } } f
graph(n,m,dx,dr.x,n s,p,pr) Ror(i=1;i<74;+4i) dy=9; |
int m,n,dx,dy,pr,p; pifi]=* *; return; |
int x[],yy(1(75]; if(nt==1) } o
char s[]: - ~pllnn]="}"; |
{ S - 1f(iv==g) divrnd(a,b) g
- char pl[75]: { R int a,b; %
- int y[111[75]: for(i=1; 1<=m,++1)_ ( |
int nn,nt,i,3, min, ymax; pi[i]='-"; int ¢,d,e: E
int line,iu,iv, val iy,e; if(nn>g) c=a/b; ]
 anzé: - d=a%b: :
nt=§: - 1=mn; ezh/2:
for(i=1: 1<11 ++1] Wh_lle(1(=m) < d=iabs(d):
{ ,{' e=iabs(e);
for(j=1;3¢74; ++]) PI[i]="4"; if(d>e)
y[1][]] 30000; izi+lg: { -
_} . ) if(c<d)
' ![1](-5) } -  e=e-1:;
;[ | 1=1; else
mns dlvrnd(x[ll dx), - while(i<=nn) c=ctl;
ontelg. ' . ) '
- nns 1abs(nn)+l J=nn+l-1; ~ return(c);
} PI[]]="4"; B
ymax=yy[1][1]; 1=1+18;
ymin=ymax; ) iabs(n)
for(iz1:i¢=n:++i) ) _ ' int n;
| ' o for(i=1;i<=n;++i) {
for(j=1;j<=m;++5) ( - ) int m;
{ . - for(3=1; j<=m; +47) if(n<d) -
1f(n[1][11<rm1n) ‘. e
min=yy{i)[j]; iy=y[i][j]; else
o 8139 if(yy[i][j]>ymax) if(iv==iy) nen;
- maxsypplilli): { | return(m):
| - CLEQ(pI[G]>="A")8(p1[11¢="3")) | )
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TEXNCOMP™

Now get more out of your TI Computer —
SPELIL.CHECKER FROM T I

NOW HAVE INSTANT ACCESS TO OVER 93,000 WORDS..AT RAM DISK SPEED!!

TEXAS INSTRUMENTS HAS JUST INTRODUCED THE 2nd GENERATION
{ J@ ) SPELLING CHECKER. THIS IS THE ULTIMATE ACCESSORY TO PLACE
| ALONG SIDE OF YOUR 99/4A TO PROVIDE INSTANT SPELLING VERI-
i FICATION AND FREE UP YOUR COMPUTER'S MEMORY. THI
-'i'.-.'-'_'.'-'-”:‘ STAND ALONE UNIT CONTAINS OVER 93,000 WORDS AND THE UNIQUE
u-----u- < @ LINQUISTLY BASED INTERNAL SOFTWARE LETS YOU FIND THE CORRECT
— SPELLING JUST BY ENTERING WORDS THE WAY THEY SOUND TO YOU.

SPELL-CHECKER . THERE 1S EVEN AN ALL NEW ENDINGS KEY THAT DISPLAYS A WORD
 WITH ITS COMMON ENDINGS. IT IS A PERFECT MATCH FOR THE
Unique Stide Case:  17_99/4A AND HAS ITS OWN COMPUTER STYLE KEYBOARD AND A BIG
- andy side Case prolectsi"® 15 CHARACTER DOT-MATRIX DISPLAY. ORDER NOW WHILE SUPPLIES
back when not i use. " ARE IN STOCK AS THIS IS GOING TO BE A FANTASTIC SELLER.
i _ ' @NLY $69 95&&
- L e - (895.00retail)
jesu<ll FREE BONUS: WITH EACH TI SPELL*CHECKER YOU RECEIVE A FREE

“ VERSION OF "99WRITER 2", (TI WRITER ON A DISK) COMPLETE
WITH A 58 PAGE EASY TO FOLLOW MANUAL.

J@@D@@@@@@@@@@@@@@@@@@@@@@@@@@[
ANNOUNCING | ELO . 95 +seH

FREE W
THE POWER OF THE NAVARONE DATABASE ste orrex 32535???

MANAGEMENT SYSTEM

AN ALL NEW TUTORIAL BY BILL GASKILL

ONE OF THE ALL TIME BEST SELLING DATA BASE PROGRAMS FOR THE TI- 99/4A
IS THE DATA BASE MANAGER BY NAVARONE. BILL GASKILL, THE UNDISPUTED
EXPERT ON 99/4A DATA BASES AND REVIEWER FOR MICROPENDIUM, AGREES’WITH
US. IN BILL'S OPINION, THE NAVARONE DATA BASE MANAGER PRODUCES THE
BEST AND MOST USEABLE REPORTS OF ANY OF THE AVAILABLE PROGRAMS.
BECAUSE THERE WERE SO MANY OF THESE POWERFUL PROGRAMS SOLD WHICH
ADMITTEDLY LACKED IN DOCUMENTATION, BILL HAS WRITTEN AN ALL NEW

AND EASY TO FOLLOW TUTORIAL ON USING THIS POWERFUL DATABASE AND

HAS ALSO INCLUDED A DISK OF UTILITIES WITH THIS PACKAGE. IT WAS
DEVELOPED EXCLUSIVELY'FOR TEX-COMP AND IS OFFERED FOR THE LOW LOW

PRICE OF $9.95. -
S-P-E-C-I1-A-L..IF YOU DO NOT ALREADY HAVE THIS POWERFUL DATABASE

PROGRAM THAT COMES IN A MODULE AND DISK PACKAGE, YOU CAN ORDER IT
NOW AT THE REGULAR PRICE OF $39.95 AND RECEIVE THE TUTORIAL AND
UTILITY DISK FREE.THIS IS THE ONE 99/4A DATA BASE PROGRAM THAT IS
TRIED AND TESTED AND RATED THE BEST. YOU WON'T HAVE TO WORRY ABOUT
BEING HIT UP TO BUY A NEW VERSION EVERY COUPLE OF MONTHS OR HAVE TO
'WATCH THE BOARDS AND MAGAZINES TO LEARN ABOUT BUGS.

NAVRONE

i

'llllll"
J'IIIIIII

SENO ORDER AND MAKE CHECKS PAYABLE TO

TEXCOMP"

THE POWER OF THE NAVARONE DATABASE TUTORIAL
BY BILL GASKILL WITH UTILITY DISK,ONLY $9.95+s&h.

THE NAVARONE DATA BASE MANAGER PROGRAH COMPLETE PO. BOX 33084 — GRANADA NILLS, CA 91344
WITH "THE POWER' TUTORIAL AND DISK,ONLY$39.95+s&h Visa and MasterCard Holders Order Direct

(818) 366-6631
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By JAN JANOWSKI

This 1s the second in a three-part series
about building a TI console that includes
a memory expansion, RAMdisk and prin-
ter port.—Ed

It was quickly beginning to dawn on me
that the size of this project was larger than
that of my first portable. I needed the in-
clusion of a 32K memory expansion on this
card, and it had to take up as little space
as possible. The 32K memory had to be
built and tested before I -

could build the RAM-
- disk, but the RAMdisk
had to be laid out around
the 32K memory mod!
I solved this classic
problem, of “which
came first, the chicken
or the egg,” by making
a photostat of the expan-
sion board and making
paper cutout models of
the integrated circuits. I
then placed them on the
copy page and moved
them around until the
layout design looked
about right. But even

In that the memory ex-
pansion was taking up
too much space.

CONDENSING THE CIRCUITRY

I gave up trying to create a layout design
for both and started using a “proto-board,”
and I worked on the 32K memory mod ex-
clusively, focusing my efforts on getting the
size of the circuitry as small as possible.
I wonder how many of you are aware of or
have bought the TI hardware modification
manual that the Chicago Users Group 1s
selling (the cost of the manual, with
postage and handling, is $10.)? Let me tell
you, 1f you are into hardware mods, it is
worth its weight in gold. It includes a sche-
matic and board layout for a 32K memory
upgrade, using just one chip, and I used
that design as a basis from which to start.

=
T e - - -

.............
ER R R A R e

This 32K memory expansion module can
be built using only one chip, one transistor,
eight diodes, and four resistors, and the size
ends up being 2.75 inches by 1.75 inches.

- Iater ended up eliminating the transistor

and one resistor; the size of the board space
that I am now using is 1.5 inches by .75 in-
ches (only 25 percent as much space).
Compare this 1.24 square inches to a 32K
card for an expansion box.

Parts were eliminated by picking up one

i % I i,
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The portable Tl in full operation

more signal from the computer board,
("Not DBIN” from U508 pin 9), rather

than using “DBIN” from the GROM
socket. By doing this, I eliminated the need

for the transistor and pullup resistor. Also.

by moving the diodes around carefully, 1
was able to install all the circuitry
underneath the IC socket.

Using this reduced sizing for the 32K
memory upgrade, 1t was possible to layout
the RAMdisk, and with the RAMdisk and
32K laid out, there was still 26 square in-
ches of board space available.

WIRING THE BOARD

[ next started with the wiring on the ex-
pansion board. I had earlier decided that
it I didn’t develop some type of wiring

Making room for the RAMdis’
means condensing 32K memory circuitry

scheme, I would go crazy trying to find a
broken wire once things were completed.
Can you imagine hundreds of wires all of
the same color tightly wired on a board,
and one end of one wire comes off?
Therefore, 1 decided on a color code to
at least reduce my level of confusion a wee
bit. For ground, I used black wire. For
+3v, T used red wire. For the data bus wir-
ing, I used blue wire. For the address bus,
I used yellow wire. And for wiring not of

F :-l..r.l.:-:.-l ffffff

. o g the equivalent of pin 11,

R L P A e

.................................
..........

e O SR e R D T

b 1S uni(]ue to the P EB.

the above types, I used
white wire. This one bit
of forethought saved me
untold hours of frustra-
tion. (See parts layout

- and board size drawing.)
As [ started transcrib-

Ing wires from
schematic to expansion
board, I uncovered one
signal that occurs in the
expansion box that does
not occur instde the con-

e sole. You will not find

e
.....
i . *.:.::::::::E

__________ w of the PEB board, “Not
RDBEN.” in the con-
sole, because this signal

What this signal does is
- as follows:

Let’s say that a RAMdisk inside the ex-
pansion box wants to send some data to the
computer. The RAMdisk puts a “low’” on
pin 11, which disables any other card in the
PEB from outputting data, and
simultaneously enables the output data
tranceiver on its own board. Here is what
[ mean by “enabling the data tranceiver.”
The data bus, unlike the address bus, sends
data in both directions, to and from the
computer. Tranceivers both send and
receive, but these functions cannot be done
sitmultaneously. Picture a traffic cop keep-
ing the two-way traffic from colliding on
a one lane street — this is exactly what hap-
pens. “DBIN™ enables the input side (data
(See Page 21)




MICROpendium/July 1989 Page 21

PORTABLE Tl—

(Continued from Page 20)
from computer), while the logic that creates
“Not RDBEN" enables the output side
(data to computer).

My problem was that “Not RDBEN™
does not exist in the console, and though
the RAMdisk might work inside the con-

- sole, would it work in conjunction with the
PEB? |

Fortunately, it turns out that it does, and
the “Not RDBEN” signal can be disreg-
arded in the console, for this project, at
least. ‘

Remember pin 11?7 Let’s follow it to the ‘
console. Pin 11, “Not RDBEN,” from any
PEB card, goes to the PEB expansion card
(the interface card, which usually sits in
slot one of a PEB) where it is buffered,
renamed “Not RDBENA.A” (which does
the exact same thing it did before) and is
passed directly to the black cable and to
the plug at the right side of the TI console.

Inside this black connector, there are more
electronics, and this signal “‘Not |
RDBENA.A” becomes the enable for the |
data bus tranceiver in the large black plug |
in the side of the TI console. Then, and on-
ly then, will data get inside the console
from the PEB.

You can imagine my concern that the two
separate data bus enables would cause data
collisions, but, thank goodness, they
haven’t.

So, I continued on, and on with the wir-

“ing — 1 stopped only after the ground bus
wiring was installed. Then I put it all
together to verify it wouldn’t crash the com- .
puter. I then took it apart, added the +5v
wiring, reassembled it, and tested it again.

I took it apart again and added the 32K
memory expansion, put it back together,
and tested it again. This went on, and on.
I finally got to the point where the 32K
memory was functional. (I tested its func-
tionality with the TI Diagnostics program
and a Mini-Memory Cartridge.) Once I got
that far, I was able to use this 32K memory |
to run other tests. |

One thing led to another. Now I was fin- e
ally beginning to see some results from my L l
work. You can see the placement of the o |

parts on the expansion board and the |
cutouts and notches needed to have the ex- Fig. 1: Parts Layout. Note cutouts and notches and the amount of free space.

: (See Page 26) _ Layout reduced 90% from original)
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Texas ms@ments T1-99/4A Computer.

». 1 @4
Cetebrating Our Tenth

FREEWARE

Year

INC

ONLY
T 849
« THE TOP IN QUALITY.
'SELECTION AND VALUE

R E D I BL E CASE WEeoXE DISK STORAGE
s OFTw n R E CASE WITH EACH ORDER OF

FOUR OR MORE DISKS!! !

GAMES * BUSINESS * GRAPHICS * WORD PROCESSING *UTILITIES * DATABASE * MUSIC *COMMUNICATIONS * HOME

The TEX-COMP Freeware.prngram is a disk distribution service which
is operated to sugport the TI-99/4A user and
est value in the computer

(4.95) that is charged for each title
only

#1. THE SINGING TI-99/4A

SPEECH & MUSIC DISK

This is the disk evervyone is
talking about. The computer voice
actually sings to animated |
graphics. Includes routines by
master programmer Ken Gilliland.

Bert &.Earnie, Maltilda & much much

more. 2 disk sides, speech & 32 K
req. Exbasic autolecad..

#2. WHEEL OF FORTUNE, BLACKJACK &
JOKER POKER |

- Three fantastic freeware prngfamé

on one disk. Professional quality
and the best '"wheel' game around at
any price. Vanna would love it !
#3. DUMPIT o

This disk helps you transfer many
Tl modules to disk. Recommended for
users with some programming
ability. Ed/Assembler and "widget”
recommended. | S
#4. PRINTART o

Two disk sides filled with files
that print out great quality |
pictures on most printers. Many
famous TV and comic characters on
this disk. '"'Beam me up Scotty."

#5 ORIGINAL TI SALES DEMO DISK
WITH TI-TREK GAME -

This disk is packed full of \
assorted files of all types. |
GCraphics, speech etc. Contains
complete TI-TREK game for Speech
Editor or TE-11 module. -

#5A. TI MUSIC/GRAPHICS

A great collection of music and
matching graphics.  Great examples:
of music & sprite programming.

#6. EXBASIC MUSIC

A two disk side collection of music
& graphics that we consider some of
the best. .

#7. SPACE SHUTTLE MUSIC/GRAPHICS
One of the real outstanding
examples of programming. This disk
has it all. Great graphics, music,
and contihuity. A real salute to
the space program. It is almost
like watching a movie! | |

Smé order ang make checks payable 10 TEX*COMP' .
P.0. BOX 33084 — GRANADA HILLS. CA 81344

TRMRER:Ah oricgs £ B (o Angries Fer 1051es’ service usE LasPhiers chela o' Tl
. g AIC Y StpOnG ghd nanghng (53 00 Whwmumy East 5F Mecsasupin d” 7% agQ e
tor rednt Cavd graers Prces snd vailaborty Sybscl 10 ChaNge witnoL! Aolice We reser

e NGt 1O WW! Quanhiles

prograammer and to keep
world. The nominal charge
is for distribution services
premium grade disks,

and includes the cost of duplication, |
plastic disk cases that

labels, advertising and packaging including
we include at no extra cost with orders of four or more disks. When
8 program requires more than one disk side,
disk at no extra cost. The
from all over the world and are either
has expressly agreed to freeware distri

into freeware distribution by providing it to a commercial bulletin
board service. ‘

we supply a flippy or
rograms we distribute come

ublic domain or the author

ition or has placed the program

#8. LOTTO PICKER

- This program randomly generates

numbers for use in the various
state lotto games and even runs a
simulated lotto game. Easy to
modify for pick 6 etc. games. A .\

great learning and fun disk.

#9. MONA LISA PRINT OUT

This disk prints out a near photo
quality picture of that lady with
the clsssic smile: We understand it
was made by digitizing the original
with a super powerful computer and
converting the output to run on the
TI-99/4A. Impresses everyone who
sees it! Requires Epson printer
colmpatibility.

#10. GOTHIC PRINT -

This disk lets you type out a
phrase on the screen and then print
it out in gothic (0ld English)
style. Looks like hand-lettered
calligraphy. Use for invitations,
announcements and business cards.
#11. ANIMATED CHRISTMAS CARD
"WOODSTOCK" .
This disk was actually originally
sent to TEX-COMP as a greeting from
master rrogrammer Ray Kazmer. It
was just too good not to share! One
of the best examples of computer
animation and graphics you will see
On any computer!

- #12. TI-99 OLOPY

This great piece of programming
actually simulates and plays the
famous board game. For legal
reasons we cannot name the game but
"do not pass Go! but go directly to
Jail!" |

#13. STRIP POKER (PC RATED)

Play Poker against your TI-99/4A.
When you win-a hand she loses--a
Piece of her clothes that is. Don't
worry about being a lousy poker |
player. Another file is included
where you don't even have to know

an ace from a king. |

B THOMIND Dha N
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#14. FIGURE STUDY (PG RATED)

A collection of Playboy type

centerfolds that can be printed out
at your command. Use with any
printer. | S

#15. STAR/EPSON PRINTER DEMO

This 2 sided disk contains a large
collection of demo programs to put
your Star/Epson compatible printer
through its paces. Learn what
control codes can do! Lots of text

and graphics examples. Second side

has a great tutorial on printer
graphics with examples! -

#16. SIDEWAYS PRINTOUT |

This program allows you to print
out the material from your printer
sideways. Great for spreadsheets,
banners and large; graphics. Second
side contains some new enhancements
for Multiplan not available on the
Tl upgrade. -
#17. TI FORTH DEMO . |
This demo disk was released by TI
to .show the power of Forth. |
Fantastic music and graphics. Ed/
Assem and 32K required! |

#18. TI DIAGNOSTIC

This program loads into the Mini-
Memory module and checks out your
entire system. Much better than
disk based diagnostics that cannot
be used if a problem in the disk
system is at fault. Complete
documentation on second side.

#19. TI WRITER/MULTIPLAN UPGRADE
This disk released by TI adds real
lower case to your Tl Writer, speed
to Multiplan and other -
enhancements. Easy to use., just
substitute new files for old!
Instructions included. -

#20. ACCOUNTS RECEIVABLE

‘This self contained prize winning

program loads and runs in Exbasic
and has all the features found in a

‘progessional accounting system.

Complete with documentation and a
second disk 'side with report
enerating programs. o

%21 DATA BASE DEMO DISK

‘A progessional data base program

that was originally written to

store various magazine articles
from computer magazines and then
find them by name, subject, key
word, or publication. Fast, easy to
use and easy to adapt for other |
applications. Come complete with
sample data to make learning data
base processing easy. Completely
menu driven and unprotected. |

24 Hour Order Line

2% €D (818) 366-6631
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Texas Instruments T1-99/

#22. ASTROLOGY | -
This one is as gogd as anything you
will see in an arcade. Creat color
graphics and. displays of the
?odiac. Enter your birthdate and
learn about your sign, your lucky.
days and famous events in history
on vour birthdav. Even prints out a |
report. Can be used as a great
moneymaker at a charity event.
gLide your spouse s career.
#23. WILL WKITER

Enter vour answers to a group of
computer asked questions and this
program then writes you'a last will
and testament. NOw you can leave
your T1-99/4A to your favorite |
nephew. Works with any printer.
Appears legal in all states but
better check that out.

#24. ENGINEERING CALCULATIONS

A two sided computer handbood of
dozens of the most often used
engineering and technical formulas.
A real time saver. Does
conversions. calculations and .even
designs electrical circuits. A must
for anyone whose profession or
hobBy involves scientific
calculations. -Even has medical and
communications applications.

#25. MEDICAL ALERT |

This disk contains Tany Tenu
accessible files covering TOSt
everyday medical emergencies. A
good “what to do until the doctor
or pararmedic comes” guide. Well
written and organized. Could very
easilvy save a life!

#26. R RATED GAME

it was bound to happen. A talented
(but demented) programmmer N
Cermany wrote an Invaders type game
hut with mest unusual guns and
‘targets. Definitely not what vou
would find at vour neighborhooc
arcade. Not only a great party game
but some great programming. YOu
must be over 13 to order this one!!
#27. KIDS LEARNING ,

An educator i{n GCeorgia put this two
sided disk collection of
educational programs together.

Help

Contains great material. Math,
geograrhy. reading improvement, and
aven 1o testing. All high quality

prograns for kids of all ages.

#28. LOADERS AND CATALOGERS

We put together a collection of the
‘best programs that catalog and load
a group of programs on a disk. Just
trv them, pick the one you l1ike and
rransfer it to another disk with
‘the file name LOAD and vou are 1n
husiness.

#29. LABEL MAKER 1

Two great programs for making
custom labels for disks. addresses
video tapes or any other
applicacion. Even contains a
graphic display of the TI-99/4A
console.  Now you can create custom
labels of anvy number by just typing

in the lines as you want them. <Uses
standard tractor labels.
Qerp traar AN mand ChElng Day3l €

4A Computer.

TEX%»

B | Ehr i g By T

Computing Need.

£30. HOUSEHOLD BUDGET PRINTOUT

With this

disk you print out the

data you have stored with the TI

KBM Module.

HBM is a great module -

‘that can be used for many home 4nd

small business applications but TI
forgot to include a printout

function.

This program comes with

full instructions and we are sure

that your HBM

being used.
iob .
31.

to iearn and

Module will now start
Fantastic programming

MORSE CODE TRAINER DISK
"This disk has everything you need

practice Morse Code

for the various FCC license exams.
It also is great for scout RTOUPS
and schoo! "ham" clubs for group

training and
qualification.

uality.
32.

Two disk sides

merit badge
Professional

EXBASIC XMAS MUSIC

full of high quality

xmas music that can be played
throughout the holiday seasorn and

then used as

a learning tool since

it contains wonderful -arrangements

and graphics.

driven.
£33.
A collection
backgammon

These are professional 1in
and will keep
SOLITAIRE & SCRABBLE

$34 .

Autoloading and menu

CHECKERS & BACKGAMMON

of great checkers and

games for the T1-99/44A.

quality
you busy for hours.

Arsther collection of classic games

for the TI1-99/4A.
PROGRAMMING AIDS & UTILITIES

#35.
A collect:ion
programs of

pTOgranmers.

group of opening

another 15 a

of some unusual
interest tO

One program shows a
ritle displiays,
~ross Teference

program as good as any of the

com.ercial ones.

TmanageTment u

#36.

A collection

plus a great cisk
tility.

STRICTLY BUSINESS

of various programs

for evaluating loans, calculating
interest, and other financial items

such as retu
security per
sides filled
business rel
#37.
This unoffic
put together
biue who 1is
(Yes, it con
Over 50 grea
nuts on two
separate sid

screen or printer in
good as an

menu. AS

rn on investcent and
formance. Two disk
with financial and
ated programs.

LAPD COOKBOOK

ial police cookbook was
by one of our boys 1n
also a gourmet chef.
tains S jailhouse chili)
t receipes from soup O

disk sides and each

e can be called up on

exbasic from a

computer cookbooks we have seen.

#38. GREAT

99/4A GAMES VOL. 1

A collection of professional games

in assembly
Adoad from a

and exbasic that all
menu in exbasic.

v of the rew PC

1

lncludes a great ski game where you

dodge the trees
We have

run.

P.0. BOX 33084 — GRANADA HILLS. CA 91344
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'Public Domain and Shareware
Programs to Meet Your Every

Exbasic & 32K req.

included only the best.

¥ Per
 Disk

~"- BONUS
FREE DELUXE DISK STORAGE

CASE WITH EACH ORDER OF
FOUR OR MORE DISKS!!!

#39. GREAT 99/4A GAMES VOL. 11 ¢
Stili more of the great ones frof
all over the world. The guality.

- graphics and speed of many of these
- games will make you wonder why they
were never reieased commercially.
$40. ARTIFICIAL INTELLIGENCE
This disk cecntains the famouse
computer program ''Eliza” where vou
type in a question oOT A ~roblem you
are having and "Eliza’ helps vou
find the soiution. Alsc contains
one of —he better bic-rhythm.
programs so you can analyze all
your emotional problems at one

sitrting. |
§41. VIDEO GRAPHS MODULE BACKUP
D1SK * |

This disk is a backup of the

discontinued Video Graphs Module
from TI. For legal reasons, 1C.can
only be purchased for backup use by
owners of the original module. Do
not order UNLESS vou have the .
original module and intend to use
this disk oniv for backup purnoses..
" Exbasic. autoload... '

$42. FUNNELWEB FARM UTILITY

You heard about this one. now

direct from Australia is the latest
version of this fantastic vtility o -
that puts everything at your |
cormand. From one prcgram you €an
access word processing. ; |
editor assembler, relecommunications
and just about everything else. A
freeware program complete with.
documentation on a second disk

side. | | .
§43. BEST OF BRITAIN, VOL I

Now for the first time, a |
‘collection of the best 99/4A games
Britain has to offer including the
famous "Biily Ball' series of

arcade games. Great graphics,

action and excitement. o

#44. LABEL MAKER 1 GRAPHICS

A disk filled with graphics for the

i abel Maker ! disk (#2%). Dozens
of, preat graphics for custom labels:
$45. BEST OF BRITAIN, VOL 11 .
This disk contains an outstanding 3-D
graphics adventure gare fcr the |
T1-99,44. Carfax Abbey lets you
sctually move through a four story
mansion compiete with bats and

varpires. You actually are placed

in each room and go up and down

stairs and through secret.panels.

Legend of Zelda.. look out !

#46. SUPER TRIVIA 99 |

A great trivia gace for 1 to &

plavers with great guestions and

capability to add your own ang-

print out the files. This one

real challenge.

$47. INFOCOM RAFPID LOADER

I1f you have Infocom games this is

for you. Loads all TI Infocom.games

in only 28 seconds and permits new

screen colors and improved text

displav. Comes with all

docurentation on disk.
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Celebrating Our Tenth Year

88 Public Domain and Sha;eware forthe ..'w. ¥

- Texas Instruments TI-99/4A Computer.

#48. CHOSTMAN (from .England) $58 .
This Paczman Munchman tvpe game
starts at a slow pace and slowly
speeds <p to a break-meck pace. A
totally néw. exnerience.

#49. DEMON DBSTROYER (from France)
This FTeat assembly game starts

ONLY & a -
Pl S

Public Domain and Shareware | g
Programs to Meet Your Every
Computing Need. | '

FREE DELUXE DISK STORAGE
CASE WITH EACH ORDER OF
FOUR OR MORE DISKS! ' !

KIDS LEARNING 11

Two more disk sides loaded with the
: . best in educational programs. Kids
99 '“A. A freeware program that is inprove their math, spelling and com-
widely supported and updated. prehension skills wnile having fun.
#59. GRAPH MAKER #72. CERBERUS -
A collection.of the best programs - .Fantastic space game from Cermany.

PR BASE - | $71.
The alltime most popular and widely
used data base program for the TI-

where Invaders leaves off. Add for producing graphs and charts Pilot your ship through narrow and
features like descending aliens and . from your data. Exbasic and printer. crooked channels in space without |
closing walls. Hours of great #60. FREDDY N colliding. Creat graphics and music.
arcade action. | | : A fantastic game where you guide #73. CRYPTO (gram)

the hero through underground One of the best word games we have seen

passages filled with danger.-* for any computer. Set up like a TV
Nintendo quality, great graphics ame show with great screen displays.
and fast action. On= of the best we 74. LABEL MAKER I1 |
Teal entertainment.: have ever seen!!! Make labels for holidays and special
21. BERLIN WALL (from Canada) #61. THE EINE events. You compose the Lext and
this game requires a mine fie.d to A fast action game from F.R.G. that select the resident graphics for the
be crossed before escaping from E. will keep vou going for hours. Many . cign.
Berlin. Good graphics and a real screens and skills required, #75. DISK CATALOGER

. #30. OH MUMMY (from Germany)
Move through'. the chambers of 3
Pyramid in search of hidden
treasure. Fahtastic graphics and

e mrt TR e oy e A —

challenge.

#52. ANIMATION 99 (from Cermany)
THIS IS THE ONE!'" A demo disk
filled with computer '
animation routines like you have
never seen before or any computer.
See famous cartoon figures move

#62. DISK MANAGER I1 MODULE BACKUP
The complete TI Disk Manager II on
Disk. for legal reasons it is only

avallable to owners of the original

module for backup use.
#63. ASTROBLITZ/MAZOG
A pair of great games that continue

Now you can organize,vour disk files
with this greatc utility. Files, sOorts,
and prints your records.: Easy to use.-
#76. PROGRAMMING AIDS AND UTILITIES 11
A collection of very useful material.
Includes a program to convert basic to
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exbasic so your old basic programs will

with more realism that on Sat. + where Parsec and Munchman leave load & run in exbasic, even. with graphics.,
morning TV. This disk received a - off. -Imagine Parsec with enemy Also includes two on screen diagnostic pro-
standing ovation when previewed at space craft coming from }?ifront - 8rams to test your keyboard and processor. -
8 10cal users group. We have even ~and in back of your shipi!! A great merge utility is also on this disk.

included instructions how to do it #64. MAJOR TOM/SPACE STATION PHETA #77.

MICROdex 99

yourself on the second disk side. A pair of great space games. These A database program by Bill Gaskill which

ihis one is a show stopper!:! two are going to keep vou in annt files and retrieves data such as magazine
#53. HACKER/CRACKER | g thEP99kgngggsgﬂ“f5- Creat: articles. A sample database is included.
A collection of disk copying ~ #65. ER #78. ARTCON+ BY RAY KAZMER

An all new space game where you
assemble and launch a rocket ship
in outer space while avoiding a
space monster. This one is
professional in very way..graphics,

rprograms that copy Tl disks by
tracks. If one of these can't copy
d@ protected disk nothing will. We
‘1ncluded 3 coliection of the very

ATTENTION GRAPHX AND TI ARTIST USERS!!!1

‘This program lets vou convert Exbasic
raphics to Tl Artist and Craphx pictures.

Also contains a new MAC-RLE (2) for con-

best ones including both T1 and T verting from Artist to Graphx.

CorComp compatible. These programs ~speed and action! ! #79. DM1000 v3.5

requite 2 disk drives and 32K of #66. - HEBREW- TYPEWRITER Une of the most popular disk managers.
memory, ' | This orogram converts your TI1-99/¢A for the TI-99/44. Originally a rip-off

#54. ASTRONOMY

This program from Australiga plots
the heavens and teaches you about
the sonlar system. A great learning
and reference tool. Exbasic and 33K

keyboard into a tvpewriter that
displays Hebrew letters on the
screen. <Can also be printed
when used in conjunction with
screen dump program (included).

of the CorComp manager, it has been

ieproved and refired by talented users
all over the world. This version is ~
‘deemed the most reliable to date and is f
far advanced over the TI Disk Manager 11.

required. ‘Don't corfuse this one | Great for religious training or making Distributed by permission from CorComp. | ‘
with our Astrology demo. They are your copy of the dead sea scrolls or #80. BIRDWELL DISK UTILITY | | | E
not the same...ask Nancy!' ten commandments! A must - if you are iunto programming and soft- t

#55. SCREEN DUMP , . #67.
This program allows you to dump
disk and even module Programs to a

GENEALOGY
Now you can set up your family tree
and store or print out the records.
star 'Epson corpatible printer. Great for keeping track of family °
Comes with easy to follow plans to relationships and records.
build a load interrupt switch which #68. CHESS .
1s needed to dump module Srograms. The original computer chess game
This dump program by Dannv Michael Sargon has been reprogrammed for manager, budget analvsis, mailing list and
is counsidered the best of cthe the TI-99/LA. Now play chess with an inventory program. Complete with documen-
burchk! Coamplere with your computer. Documentation tation. Easy to modify for specific needs.
‘docurmentation. | included. Exbasic autoload. #82. CROSSWORD PUZZLES |
#56. SPREAD SHEET o #69. COMPUTER PLAYER PIANO/KEY- This program from Australia creates a !
OK. it's not Multiplan but it works BOARD CHORD ANALYSIS different puzzle each time vou run it. %
great and handles many spread sheet A unique music program which Self contained with definitions and E
appiications. A great way to learn displays a piano on the screen and vocabulary taken from a leading crossword i
to use spread sheet software. Comes actually plays your selections. o dictionary. Great crossword fun, :
with full instructions and #70. TI RUNNER II ~#83. HOME APPLICATICON PROGRAMS ~ 3
o | :

ware development. Besides being a great |
disk manager, it has provision for copving
sectors, comparing files and is menu driver,
Complete with documentation.

#81. HOME ACCOUNTING SYSTEM

A complete family & small business
accounting syvstem including a checkbook

documentation. The very latest (and best) "runner” A two disk side collection of useful

#57. TELCO game based on TI Runner and Srar programs for the home. Includes

Considered one of the best data Runner. Great action, graphics and banking, cooking, home bar guide, - .
communications programs for the TI- entertainment . utility records. and much much more. | E
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Celebrating Our Tenth Year

e Public Domain and Shareware for the T

Texas Instruments T1-99/4A Computer.

#84. CALACTIC BATTLE/SPY ADVENTURE
A pair of great commercial guality games
from EB Software of TI Runner fame.

"Galactic Battle is a space "trek' type

sgrategy game for one or moie players.
Spy Adventure is an adventure game
that will keep you guessing for hours.
#85. AUTOBOOT UTILITY -

This utility which can be installed on &

disk loads and runs OT displays most files.

Now you can have a disk with exbasic pro-
grams, Editor+Assembler programs and TI

. Writer files and run or ‘display them all

from exhasic. .

#86. COLUMN TEXT 111 V3.2

A very useful utility for printing

T1 Writer and 99 Writer I1 files in -
separate spaced columns. Saves hours
in producing a newsletter. Complete

. with documentation.

#87. ARCHIVER 111 -

This utility allows you toO “pack"

or combine several files into OnNE

for space utilization. A number of
boards are sending files packed toO

gave transmission COSLS. This urility
will let you pack anc'or unpack these
files, -

£88 .  AUSSIE GAMES VOL 1

A ~ollection of games from OUT friends
down under. Includes a great card game
and board game. Hours of fun and enter-
rainment. Includes Matchmaker & TILO.
$89. PROCALC

This is an on screen calculator for
decimal /hexidecimal conversions and

much more. A must for the serious

programmer .

$§ 90. JET CHECKBOOK MANAGER

This checkbook manager 1is considered
rhe ultimate with every feature you
can think of for keeping track of your
checking account and keeping records

of your spending for budget and tax
purposes. Complete with documentation.
§91. “THE MAZE OF GROG"(St. Valentine)
Rav Kazmer has created a great maze
game with fantastic graphics and

the characters from his now legend-

ary "Woodstock' disk. Ffun for all@t!

 $92 .- ROUSEHOLD INVENTORX

Written by 99,74 programming greac
Charles Ehninger, this prize winner
originally sold for $59.95. Keeps
ack of household, business or per-
conal items by category and provides
automatic updating for inflation etc.
A must for tax and insurance records!
§93. THE 1989 KBGB GIRLIE CALENDAR
This latest offering from programming
master Ken Gilliland prints out a
jumbo 12 month calendar with a knock-
Sut centerfold pinup for each month.
If you like our #14 Figure Sctudy disk,
you will -flip- over this one. For
Adults Only'!! Exbasic & d/m printer:
§94. GREAT 99/4A GAMES VOL. 111

1f you have seen vois. 1 & 2 of this
series you know we only provide the
very best. This latest volumn is also
filled with a collection of great ones .

#95. WEATHER FORECASTER

The weather predictions are amazingly
reliable-and accurate: A great ganme
'Lawnmower'' and a mini database are
slso included to make this disk a
fantastic value. :
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Computing Need.

#96.° STATISTICS & SORTING

Two great assembly ucilities by
John Clulow. STAT is a set of
statistic routines for use in
exbasic. SORT allows sorting by
two separate fields and a choice
of two types of sorts. | -
$97. MEMORY MANIPULATOR

This powerful utility lets you
explore the entire memory in your
99/4A system and take apart what
you find. User friendly!

$98. DAYS OF EDEN & DOORS OF EDEN
Two bible games Ynon-fiction) that
work with the TI Adventure Module.
#99. GREAT 99/4A GAMES VOL. IV
This disk features the works of J.
Peter Hoddie. . All of these games
are of commercial qualaity and well
worth the donation requested!:
#100. ASSULT THE CITY (T. of DOOM)

-

_ An exciting game for use with the

Tunnels of Doom module. Several
Exbasic bonus games are included.

#101. ENCHANCED DISPLAY PACKAGE
This screen enhancement utilicy

lets you do &40 columns, windowing,

reverse scrolling. clock/aiarm, and
a2 whole host of other great tricks in
exbasic. Fully documented.
£102. COLOSSAL CAVES ADVENTURE
This classic adventure now
available for the 99/4A is what
led to the Zork series. Hours of
rext adventuring.
#103. SORGAN, THE 99/4A ORGAN
This program which is currently
selling for big bucks on module
turns your 99/4A into an elec-
tronic organ. Sound effects, diff-
erent instruments and voices,
chord forms, color graphics with
complete control of all.
#104. C99 COMPILER AND LIBRARY
This two-sided (flippy) disk gets
you into C programming with your
99/4A. -Comes with a great collect-
icn of utilities such as text &
raphics. (E/A)
105. KING'S CASTLE+
A great arcade style assembly game
formerly offered on module. Also
includes an EB '"Trek" game and
a collection of sprite & graphics
from Tigercub's Jim Peterson.
$106. QUEST (Dungeons & Dragons)
One of the best D&D games around:
You must destroy the Dark Lord to
free vour homeland’ Complete with
documentation on disk.
#107. STAR TREK MUSIC ALBUM
Ken Gilliand's music and graphics
version of the TV theme and the
three motion pictures. (Exbasic)

§108. FUNLPLUS BY JACK SUGHRUE
Fantastic disk packed with Funne lweb
(#.L2) templates, utilities and prog.
to augment and configure Funnelweb.
Unbeliveable ¢ollection of fantastic
aids to make the best even better!
#109. TI-WRITER MINI MANUAL

This disk prints out a five page

11 Writer manual with everything

you need to know to use Tl Writer
or the many clones such as 99Writer
11. Additional aids for using this

powerful! word processor are included.

B T ORJEC DEALLA
o
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Public Domain and Shareware, e
Programs to Meet Your Every

PREE DELUXE DISK STORAGE
CASE WITH EACH ORDER OF
FOUR OR MORE DISKS!!!

#110. DISK + AID

A powerful disk sector editor

formerly sold for $20. Menu

Driven and easy tQ use.

#111. POP MUSIC & GRAPHICS

This exciting disk from Germany
features music/graphics written

in 100% assembly and what comes

from the TI sound chip is sure O
astound you. .

#$112. INVOICE PACK .

An excellent invoice preparation and
printing program with instructions on
how to modify it for your own business.
#$113. LABEL MAKER 3 -

A collection of label programs to
create mailing and disk envelopes,

disk labels and much more!

#114. PANORAMA

A drawing and illustration nrogram that
compliments Graphx and TI Artist. A must
for the serious 99/4A artist.

#115. GRAPHICS DESIGN SYSTEM

A complete system for creating

graphic screens 1in full color for

- your programs by J. Peter Hoddie.

Fully documented.

#116. FOURTH TUTORIAL

A lesson. in FORTH programming on

how to create graphics..

$117. UNIVERSAL DISASSEMBLER

This powerful utility written in - -
Forth allows disassembly of programs
off disk in any format, in memory, and
even off of P-Box cards. Very complete
with some very unique features.

#118. FAST TERM | |

One of the most popular and recommended
of the 99/4A terminal emulator programs.
Supports TE-1I, ASCL1, and X-Modem
transfers, print spooling and more.
{oads from Exbasic or E/A.

#119. RAG LINKER

A utility for converting DIS/FIX 8C

assembly obiect code files to PROGRAM

image. This allows files to load faster.
and take up less space On disk. Full Doc

#120. BITMAC

The original BITMAC :is nnw-L

available at $4.95 with all
original documentatior. A
powerful graphics srogram for
the 4A which lets you print
where you want..even over pre-
existing text. Create great
graphics in 16 colors, print
text sideways., miTror image,
upside down etc. etc. A must
for anyone into 99/4A graphics.
Comes with second bonus disk
with utilities such as sign &
hanner makers. Even can computer
generate your own signature.

‘#121. SUPER YAHTZEE & WHEEL 11

1f you like Yahtzee this disk is for

.you. A great version written in high-

speed assembliy. Also included is another
version of Wheel of Forcune which also
lets you create your Own puzzles with a
nuzzle edit program included.

#122. ADULT ADVENTURE

A trily adult adventure for use with the:

T1 Adventure Module. AlsoO included is a
bonus adventure 4(not adult) "LOST COLD"

which is one of the better ones we have
seen rTecently.

24 Hour Ofder Line
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- (Continued from Page 21)
pansion board fit in the top cover. (See Flg
)

- HAMSOF T MODULE | =

At this point, the expansion board con-
tains the 32K RAM, and most of a RAM-
2 dlSk with areas of the board set aside for
o the parallel port, which is the next hurdle
to get over. My only concern is that. al-

though the Hamsoft Module’s parallel port
- works with a RAMdisk in the console, 1
don’t know whether it will work in con-
junction with an expansion box. Unfor-
tunately, I did not have a connector that
would allow me to plug in the Hamsoft as
well as the expanmon box for testing. That
was somethmg that would just have to wait
until: later. SR
- Some important thanks goes to Kan-
tronics (1202 E 23rd St.. Lawrence, KS
66046) for making the Hamsoft Module for
the TI computer, as without it | would not
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Flg 2: Expanslon board showing cutout in board for suppori
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have attempted this project in the first
place. The Hamsoft Module allows the in-
terfacing of a stand alone TI computer to
a Ham radio, for RTTY and CW operation
(Radio Teletype and Morse Code), for both
reception and transmission. With my TI,

I have enjoyed many years of communica-
tions, worldwide, with other Hams on
RTTY. Therefore, I have a special feeling
for the harmonious combination of my TI

and my Ham radio rig. The Hamsoft

Module also contains a parallel port, and
1t was this parallel port that deeply in-
terested me, for use in the portable.

BACK AT THE RAMDISK

 Meanwhile, back at the RAMdisk, I was

getting near the end of the wire installa-
tion, and was glad of that. As mentioned,
after each major wiring session with the
expansion board, it was tested to verify that
the console was not being locked up by an
error on this board. It takes longer to do
thmgs that way, but you have a better idea
of where an error is this way. Finally the
day came when I could stuff the sockets
with logic chips and turn 1t on for a test.
The console did not lock up, but other than
the 32K mod, which had already been
tested, it was not working. I eventually
found three errors, and once they were fix-
ed, it worked. Eureka! (See Fig. 2)

~ The schematic I used for the RAMdisk

1s a modified version of a standard RAM

disk. It was scaled down in that it uses on-
ly 16 62256 chips instead of 32. The total

size of the RAMdisk is 512K. The second'
- 74L.S154 and its decoder, 74.S259 were

eliminated. I added a 1K pullup resistor
between the memory chip pins 28 and 27,
so that, during power off, it would not in-

advertently try to write to memory. I also

wanted a very stable battery backup so a
memory capacitor was added (Radio Shack

272-1440). This worked so well that I plac-
ed one in the 'supercart,” too

There is no LED on the modified power

supply, and I wanted to do something

special;, so I re-designed the LED for the
RAMdisk, so that that one LED had two

nected to the power supply, and glows_dlm—

ly red when the power is on. The green side
Is connected to the RAMdisk, and glows
bright yellow when the RAMdisk is access~
ed. This LED is placed beside the “4A”

stamped 1n the top chrome trim of the

console.

CRU SELECTION SWITCH
During my tests I found it desirable to

-be able to change CRU addresses, so I

mounted the CRU selection switch under
the keyboard, added access to it from the
bottom of console. A short. ribbon cable
and 16-pin header plug connects the remote
switch to the' expansion board IC socket.
I chose to use 4 AA nicad batteries

different colors in it. The red part is con- (See Page 27)
DATA TRANCEIVER o
DATA BUS--=-=-=-=-T4L§245~=~=menoccmmn-. DRTA BUS INSIDE RAMDISK

32K MEMORY EXP.

32K ENABLES -

RAMDISK LOGIC AND MEMORY

ADDRESS BUSS------- 74L5244-----------ADDRESS BUS INSIDE RAMDISK

BUFFERS

 Fig. 4: Interconnects within the console. (Console attaches to left side)'
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(C ontinued from Page 26)

“to squeze a RAMdisk inside a console, the

'to prov1de for longer battery backup of the '

static RAM chips. The placement of the

batteries has moved a few times, and they
are presently mounted under the keyboard.

Al this extra circuitry inside the console

increases the weight significatly, but from

combmauon console/RAMdisk will work

“on AC or DC, and there is plenty of room .

the outmde, the only hint that this is not .
a stock consolc is that dual-colored LED |

_bcmdc the “4A. " See Fig. 3.
- To give you an idea of the ﬂow of the in-

terconnects within the console, Fig. 4isa

block diagram of the additional circuits,
and their. placement in the flow of things.

The Tl console attaches to the left s1de of _

the drawing.
Well am I proud of myselﬂ I managed

left over for the parallel port which, in
preliminary tests, seemed to work well.
And, let’s not forget the 8-bank supercart

" Talk about being the happlest guy in the

T1 world!
In test after test, including the TI
diagnostics, Memtest, and Megtest, all tests

struck — 1 disconnected the console from
the expansion box, and on power-up the
Menu program ran. 1 selected Funnelweb,

and the loader part worked, but it crashed

 when I attempted to load the text editor. I

indicate that there is no problem. After I.

loaded the version 7.3 RAMdisk Operating
System (ROS) and John J ohnson’s RAM-
disk Menu program, I started loading the
RAMdisk’s memory storage space. It was
then, when I was about to announce to the
wmld that I was succes sful, that disaster

reset the computer and selected TI-Artist,

which promptly crashed. Next I selected
John Johnson’s Remind-Me!, and it load-
ed, but I was unable to load the reminders
for the month from the RAMdisk.

I then tried a simple BASIC program
which loaded with the standard RUN

“DSKS5.FILENAME” command, and that

worked. Then, using the Editor/Assembler
cartridge, I was able to load the text editor
from Funnelweb, but after a document was

(See Page 28)
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(Continued from l?dg_g 2n
completed, I was unable to store it or, for

“that matter, load a text file from the.

RAMdisk.

Next, I tried Fast-Term, 'and that pro--
gram seemed to run fine, but I was unable
to fully test it — the portable did not have
a serial port to test it on. A few more hours

of testing did not render any consistent

results except that whenever I connected the
expansion box to the console, there was ab- -
solutely no problem. However, whenever

I removed the expansion box, the strange

problems reappeared I couldn’t help ask- -
ing myself the question: What s gomg on |

here?

~ When I removed the disk controller card

(dcc), with the PEB attached, the problems

reappeared! I next tried leavmg thedccin-

side the PEB, but I disconnected the disk
drives. I obviously had no disk access, but
I didn’t have the problem of crashing either;
with this arrangement, the system seemed
happy. I then thought back to the day I was
at another uset’s house, and he showed me

that he could load a program without a disk

controller card. I called him, and he tested
it for me-again, this time more throughly.

Now, when he ran the programs, he en-
countered the same problems I had: some

programs ran fine, however. Strange!
I then tried to fool the computer by

changing the CRU address _o_f the RAM

MICROpendium disks
Programs published in MICROpendium

since April 1989 are available on disk to
subscribers. The cost is $4 for ¢ single

month or $40 for 12 months. All disk I

subscriptions start with April 1989 and
are mailed on $S/SD floppies. Postage is
included in the price. Payment is by
check, money order or MasterCard/ Visa.

Name -———-—-_.._..__.....___________

Address

Amt. Enclosed $

CREDIT CARD ORDERS: Write credit cord

number and exp. date on seporofe piece |
of paper.

- the same:
CAN’T BE DONE.” In more than a few

disk to 1100, which is the standard disk con-

troller CRU address (after separating the

- console from expansnon box) That did not

help.

What followed was 4-5 days of crazy
tests, all of whlch were so inconclusive that

- I will not mention them here. This occur-

red about two weeks before the 1988
Chicago TI Faire, so I went to the Faire
armed with schematics, drawings and as
much documentation as possible, and talk-
ed with anyone who would listen.
- IT’S IMPOSSIBLE

At the Faire, my idea and my experimen-
tation were met with various responses;
though the words differed, the meaning was
“IT°'S IMPOSSIBLE—IT

instances, had I had not had my schematics
and drawings, I seriously believe that I

~would have been dismissed as a crackpot.

- I was not banking on the Faire alone as
a source of answers to my problem. I sent
off letters to virtually everyone who seem:
ed to matter in the TI community, including

Texas Instruments. In each letter, I asked

whether I was in fact correct about the lack
of a dcc causing the kind of problem that
I was experiencing. I finally got a call from
Ron Walters, in Ohio, who talked with me
at length about my project, and that con-
versation was followed up with a 5-minute

face-to-face conversation with Bud Mills, -

of Bud Mills Services, at the December

- Chicago Users’ Group meeting. In our

discussion, of this matter, Bud promised

~ that he would do all that he could find a

fix for this problem.

- Well, exactly what was my problem?

Here is my understanding of the problem

that I was facing: The ROS is written to
- co-exist with the disk controller’s Device

Service Routine (DSR) When a disk

system is installed in an expansion box, you

lose 2K of RAM in the VDP area, and this

15 set aside for the DSR routine for handl-

ing the disk accesses. Apparently, the
RAM(disk ROS works in conjunction with
this disk DSR, and, by removing the disk
controller, the ROS was attempting to com-
municate with a DSR that wasn’t present.

Therefore, it crashed.

I later received an answer, of sorts, from

- Texas Instruments, which I have copied

“here for your reading pleasure.

“l. Install enough of the disk controller
ROM (and supporting hardware) on board
the computer to simulate the full capabil-
ities for the disk controller in setting up the
PAB.” (Here I must admit that I do not
know how much is enough.) |
- “2. Contact the author. of the ROS to

understand what parts of the disk controller

ROM software it uses. Then, modify the

‘ROS software to incorporate the missing
segment. Mr. Janowski, I hope these sug-

gestions are helpful in completing your pro-
Ject. The research (building sample circuits
and disassembling ROM software) would
be very extensive. We have reached the end

of our expertise and will not be able to

assist you any further in this matter.”

As a result of this communication, Iim-
mediately started looking for this disk drive

DSR in memory and found it with the
Mini-Mem cartridge. In order to make an

~ effective search of the machine’s memory,

I powered up the system and browsed the

~ VDP memory, documenting what I found.

I next powered down the system and re-
moved the disk controller card. After re-
turning power to the system, I browsed the
VDP RAM again to see what was missing.

'Here are the dl_ffemnces that I found-

“
'37D8 AA 3EEB 05  3FFS 05
37D9 3F 3FF6 4D
" 37DA FF 3FF7 45
37DB 11 3FF8 4E
- 37DC 03 3FF9 55
'37DD 02 3FFA 20
. 37DE 04 3FFB 20
37DF 50 3FFC 20
37E0 00 3FFD 20
37E1 04 - 3FFE 20
' .~ 3FFF 20

All other locations were 00, regardless
of whether the dcc was installed or not.
(The card, by the way, was a Myarc DSDD
disk controller.) -

The third and final part of this series

will be published next month.—Ed
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~ Your ( _ ~
' A Great Monitor

- - TEX*CO MP 1l';n::bucily lntroduce;s The

17% Largci' Screen than Standard 12" Monitors ¢ 14" tube
provides larger screen size without an appreciaoly larger
footprjnt.

RGB TTL, RGB Analog, Composite Video inputs o make
monitor compatible with all three standard video_sngnai types.

' Green Raster Display Switch & emulating monochrome
- - performance for text applications, this switch disables the
monitor's .ability to display anything other than green light —
a feature normally found on more expensive products.

" Etched Faceplate ® the CRT face is treated with a special
glare-reducing process to help eliminate eye fatigue caused LY
reflections from the monitor face.

Dark Glass CRT * the tube glass used in this product
incorporates’a special dark background material which helps to
improve image contrast and reduce operator eye strain — a

|  feature normally found on more expensive products.

640 Dots of Resolution (Horizontal) ¢ in RGB, the monitor
system will display 640 dots of image resolution on each scan
line, the minimum numoer rcquirecj to display 80 characters.

240 Lines of Resolution (Vertical) # the monitor will produce

 RGB/Composite 7z,
~ Color Monitor 80 * 22

oI
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040 vertical scan lines, standard for RGB use.

Displays 2000 Characters, 80x 25 ¢ this monitor system will
display 25 fines of 80 characters each.

Comb.ﬂltet on Composite input ® when used with a

| Imagc Size and Position Controls ® located on the back

panel, these controls allow the user to adjust both the stze

~ and position of any image displayed on the CRT, assuring
 compatibility with computer and other video devices.

| composite input signal, the monitor's comb filter improves the
resolution quality of the visual image. |

. | Line Lml Audio Input * provides convenient connection to
i | | ~a V(R or any device which generates 2 line level audio signal.

Built-in Tilt Stand * aliows the user to adjust the viewing
- angle to suit personal preference. o .

" Two Year Parts and Labor Warranty ¢ soiid evidence that
‘.__t’mi‘s is 3 rehable product, nationaity suppor_ted by Magnavox.
S ~ THE MAGNAVOX 14" 8CM515 COLOR MONITOR IS BY THE FINEST COLOR
| - ~ MONITOR EVER AVAILABLE FOR THE TI-99/4A AND THE ONL1 MONITOR
r ' - THAT 1S FULLY COMPATIBLE WITH EVERY TI-99/4A RELATED MODEL
: - . AVAILABLE INCLUDING THE BASIC 99/4A, THE MYARC GENEVE, THE
TRITON TURBO, THE DIJIT & MEGATRONICS 80 COLUMN CARDS, NOT
TO MENTION ALL OTHER AVAILABLE COMPUTERS. THE DISPLAY WITH .
l . - THE TI-99/4A IS DYNAMITE AND WITH THE DIJIT 80 COLUMN CARD
; . ~ IT BOUGHT THE HOUSE DOWN AT THE TI-99/4A FEST WEST '89.
; . - ALSO HAS AN AUDIO OUTPUT FAR SUPERIOR TO WHAT HAS BEEN
i | AVAILABLE. THIS MONITOR RETAILS FOR $599 BUT TEX-COMP HAS
PURCHASED AN ENTIRE TRUCK LOAD TO BRING YOUR PRICE DOWN TO
' $279.95 AND WE EVEN THROW IN-A° HEAVY DUTY T1-99/4A MONITOR
CABLE, A $14.95 VALUE. COMES WITH A 2 YEAR NATIONAL FACTORY
WARRANTY FROM MAGNAVOX (NORTH AMERICAN PHILLIPS) WHICH IS
THE LONGEST IN THE INDUSTRY. $ > 7 9 95+%10S&H

. TEX%#COMP
' ~ AMERICA'S NUMBER ONE - 24 HOURS A DAY
" TI COMPUTER RETAILER 7 Days a Week!

| e mieigy b 366-6631
\ K o , - ® ORDER BY PHONE y o ._ P.0. an. __33004.. Grll_lldll'lll_ll. CA 91344

Visa or MasterCard
24 HOURS A DAY

~ ORDER BY PHONE

B | 7 Days a Week! o o
| | | (818 TERAS: Al prices. F.0.8. Los Angeles. For fastest service send cashiers check or soney order.

Personal checks require up to IS days to ciear. Prices reflect o 31 discount for cash or

9,0, Box 33084, approved check. Add 3¢ for Credit Card orders. Prices and availabliliity are subject to change
o yithout notice. We reserve the right to: }lait quantities. California orders add ¢.5% sales tox.
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This is the fifth and final installment
of a series on loaders, lmkages and
overlays.—Ed. |

By MERLE VOGT
Overlays with Extended BASIC are

much different from those described last

month. There is np UTLTAB to keep track
of addresses as was used by Mini-Memory
or the Editor/Assembler.

Extended BASIC keeps high RAM,

> A0QO and up, for itself. The primitive
Initialization pointers are set to use low

.RAM space to contaln any loaded modules.
~ The resulting address table contains on-
ly two entries: FSTLOW and LSTLOW.
FSTLOW at >2002 contains >24F4
LSTLOW at >2004 contains > 4000
The Extended BASIC loader observes
the following procedure when a CALL
LOAD command is executed:

A. It places the program code into low

RAM starting at FSTLOW, > 24F4.

B. It updates FSTLOW to reﬂect length
of the module.

C. It subtracts 8 from LSTLOW, at
>2004, getting address > 3FF8.

D. It places the module name, and entry

address in the space >3FF8 through
> 3FFF. Thus the Extended BASIC loader
creates REF/DEF table entries downwards,

as we are accustomed to seeing it done.
Note that the Extended BASIC loader will

THE BUNYARD o
HAHDWAHE MANUAL

FOR THE

TI 99/4A

c CONSBODLE DESIGN
+CUSBSTOM CHIP DPERATION

*TME 8900 H'W ORGANIZATION
¢+ TMSB 8800 INBTRUCTION SET

i
‘CONBOLE SBCHEMATICS
I PRES CARD DESCRIPTION
*OROM BIMULATOR DESIGN
’ ' EXTENDED BASIC MDDULE
I DREBCRIPTION B BEHEMATICS
i

USs 'ﬂ‘l 8BS CHECK OR MONEY =1 i1 {
CANADA £ FORRERION BRES US FUNDS

VRLUME RATES AVAILABLE
BEND ODRDERA TO!

| THE BUNYARD anﬂuﬂ
pn BOX 82323, COLO. SPRINGS,
c:m.nnnnn sBopEa2-23a3

l
i
|
‘INTERFACING PITFALLS I
B
i
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LOADERS, MODULAR PROGRAMMING LINKAGES & OVERLAYS

Overlays using Extended BASIC

not process any references, REFs. You can-
not use them in any assembly modules to
be used with Extended BASIC.
Cons:denng the above addressess, we
can see that allowing space for some
REF/DEF table entries, we have about
>3FEOQ->24F4 = >1AFC, or 6808 byte_s
of space in low RAM for modules. So we

cannot load many, or very large, modules

using Extended BASIC as it is fundamen-
tally structured.

The use of high RAM by Extended
BASIC is related to how much area is
demanded by data, arrays, strings, etc. in

- running the program. By keeping the Ex-
tended BASIC program minimal, using it

strictly as a driver and loaded of assembly
modules we then can use a large portion

~of high RAM for overlay modules. I have

experimented and believe that the area

> ADOO through > F000 generally can be

used without conflicts.

We can create and assemble two types
of modules: relocatable and absolute
origin. With Extended BASIC, both are
most feasible. The Extended BASIC loader
normally expects to be fed relocatable
modules, which it loads into low RAM, for
which it updates FSTLOW, LSTLOW and
the REF/DEF table. Where we must run
programs that exceed low RAM space, ab-

solute origin modules in high RAM are
~ required.

The Extended BASIC loader can handle |
- absolute origin modules, but the whole pro-

cedure changes. It does only two things:
A. It loads the module into RAM at the
address on the AORG statement in the
module.
B. It places the name, and address, of the
module into the REF/DEF table and up-
dates LSTLOW to reflect it.

Note that you can “AORG” into low
- RAM for modules, but it demands strict

program organization.
[et us review: | |
A. You cannot use any REF to a DEF
In any other module.

B. Instead the EQU (EQUate) must be
used. -

- C It will blmdly overlay modules on top
of module you may still be using if you get

careless

D. The AORG addresses, tlmmg of
CALL LOAD commands, length of mod-
ules, etc. must be strictly controlled.

E. You must erase names of used

modules from the REF/DEF table before

loading more modules.

F. You must update the LSTLOW ad-
dress to reflect the cleared REF/DEEF table
space.

G. You must not erase any REF/DEF
table entry still needed.

All the above makes it appear that using

overlay procedure is excessively complex.

Yes and no. Complex, yes. But it is poOwer-
ful and flexible. You can run programs of
any size. You can reload and rerun modules

as needed. The cleanup steps discussed
- above can be put in a small module and

called as each overlay is needed Then each
overlay module can exit into the cleanup -

module. It, in turn, exits back to Extend-
ed BASIC which loads the next step in the
chain. The cleanup module is loaded first
and its entry in the REF/DEF table must
not be erased. |

Alternately, you can use a routine in the
Extended BASIC code to do the cleanup,
as outlined last month. You would execute
the procedure before each load of a new

module. Note that the loader manages the
REF/DEEF table as a stack, in a primitive

way. The cleanup routine has to unstack the
table so that LSTLOW points to space for
the new entries.

In the following paragraphs, I will setup
~ a program system which copies a large part
‘of the one shown last month.

A. Routes AAAAXX, BBBBXX and
CCCCXX are similar to AAAAMM from
last month, except that EQUates replace all
REFs. We will have to add our own stan-
dalone scroll routine. Extended BASIC
does not have a GPLLNK function. This

module must be loaded first and never -

overlayed. (See program SCROLL.)

B. For educational purposes, I will delete
the routine 6000 from last month, which
resets pointers, and give you an assembly
module. It is coded to fit Extended BASIC
requirements. It also must be loaded and

(See Page 31)
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(Continued from Page 30)
never overlayed.

C. The Extended BASIC MASTER con- | ST AORG >ADR9
trol program is similar to the MASTER S2 DEF  SCROLL
program' used last month. Some CALL 22 SCROLL gLWP 22?;'—
Ié.&%lzscgenll:tlea;ds are added and routine S5 VMBR EQU  >2@2C
Here is a summary of the program S6 Wew EQU >2024
ST WS BSS 32
structure: S8 LINE BSS 32
. SCROLL mo ule Loaded and never |
B. RESET module Loaded and never S11 STAT EQU )83[;8 :
disturbed. : |
- C. Modules AAAAXX, BBBBXX and - | | :
- CCCCXX are ali overlays. - g:g DOIT t: :i’ ;23 :
D. Extended BASIC MASTER control S14 X R5: 23 il
program. . _ [
- SCROLL is an example of how to make S15 LOP23 MOV R3.R@ a
a standalonc scrolling routine in assembly. 16 Ll R1 :L ' NE ]
You can use this in the next 500 program S17 Ll R2,32 !
systems you write. The action of scrolling S18 BLWP @VI"BR B
- is nothing but moving each line up one line - <19 MOV R4,R# 1
and erasing line 24 to blanks. Use VMBR S20 L] R1,LINE .L
to read a line, then VMBW to write it one S21 L § R2,32 |
line higher on- the screen, and loop 23 §272 BLWP @VMBW 5“
times. Then use VMBW to blank out line S23 Al R3, 32 ] i
24. ( See Fig. 1) - $24 Al R4,32 i
Module RESET resets the pomters to S25 DEC RS
make the loader put modules AAAAXX, S26 JNE  LOP23
BBBBXX and CCCCXX into low RAM at | '
address >24F4. This pointer (FSTLOW) S27 MOV R4,R(
~ inin RAM >2002. It must be reset to the S28 L. R1,CLER i
value >24F4. '§29 L | R2,32 i
Then the REF/DEF table start address S3g@ BLWP @VMBW
pointer, LSTLOW, at address >2004, S31 CLR @STAT |
must be reset to the value > 3FF0. We must S32 RTWP
reset it to this value to avoid destroying the S33 END
! DEF entries for SCROLL and RESET. , o
Then the DEF table entry for the overlay Program explanation (SCROLL)
modules must be erased each pass. (See | o |
L Fig. 2). | Line No. Explanatlon
' The Extended BASIC Master Control Sl | Set origin to AORG >A000 In hlgh RAM
Program is coded somewhat like the con- | S2 DEFines the module name
trol program in last‘month’s installment. It S3-54 Start the run
must load modules SCROLL and RESET S5, S6, Sl ~ Set up needed EQUates -
before starting the overlay steps. S7-S10 ‘Set up data and text items. (Line S9 has 32 paces)

Pointer to screen line 2
- Pointer to screen line 1
Loop counter value 23

~ 18@ REM RUNNING MULTIPLE OVE | SI2
RLAYS IN X-BASIC ENVlRONMENT S13
1047 . S14

110 CALL INIT !157 S15-S26 Scroll up one lme increment counters R3, R4 and test for
128 NEXTRTN=1 !235 . _ | finish ' | '
139 CALL LOAD("DSKI1. PT5/ SCLO S27-S30 ‘Blank line 24 of screen

BJ'')!1210 S$31-S32 ~ Clear status and exit

149 CALL LOAD("DSK1 PT5/ RESO
(See Page 32)

Fig. 1 (Line numbers are for reference only, do not enter them)
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- (Continued from Page 31)
BJ") 1218
150 ON NEXTRTN QOTO mﬁﬂ 200

09,3000, 4000 1197
_16a REM! 154
1008 REM RESTORE THE POINTER

S 1115

1010 CALL LINK("RESET") !983
1920 REM GET MODULE AAAAXX,
1130

1939 CALL LOAD("DSK1.PT5/AAX
0BJ")!202

104@ REM NOW RUN IT. !'174
1050 CALL LINK("AAAAXX")!133

1068 NEXTRTN=3 !237

19708 QOTO 15@ 1229

20P® REM RESTORE THE POINTER

S 1115
2010 CALL Lt NK("RESET") '983

2020 REM GET MODULE BBBBXX !
@88

2030 CALL LOAD("DSK1 PT5/BBX _
- OBJ")!204

2048 REM RUN IT !108

2050 CALL LINK("BBBBXX")!137

2060 NEXTRTN=4 1238

2078 QOTO 15@ '229

300@ REM RESTORE THE POINTER

S 1115

3019 CALL LINK("RESET") @83

3020 REM GET MODULE OOOCXX !
@92

3¢30 CALL LOAD( "DSK1 PT5/OCX
oBJ")!206

3040 REM RUN IT !108

305@ CALL LINK("OOCCXX")!141
306@ NEXTRTN=2 !236

3070 QOTO 150 !229

4000 REM END OF JOB '@65

4310 DISPLAY "END OF OVERLAY
JOB"”: : :1899

4a2a STOP !152

Here I will let you complete routine

3000 It refers to module CCCCXX and

DSKI1.PT5/CXOBJ. NEXTRTN equals 2.
Routine 4000 is the same as in last
month’s master control program (Page 17,

June 1989).
Module AAAAXX (Fig. 3) is different

~ In several areas from the code shown in

AAAAMM (Page 16, June 1989). Note that
the AORG should not be used in this
module. So the Extended BASIC loader

will load the module into low RAM at the

default address of >24F4.

AORQ

R101 >A200
R192 DEF - RESET
R103 RESET BLWP @RSET
R194 B *R11
- RW$ WS BSS 32
R106 DATA >24F4
R107 DATA >IFFO
R108  STAT EQU >837C
R109 RSET DATA WS RST |
R11¢ RST MOV @RTZﬁﬁZ @)2¢ﬂ2
R111 - MOV @RTZEM,G) 2004
R112 LI R3,8
R113 L1 R4,>3FES8
R114 RLOP CLR *R4+
R115 | DECT R3
R116 JNE RLOP
R117 CLR - @STAT
R118 RTWP
R119 END
Program explanation (RESET)
Line No. Explanation
R101 - Absolute origin to >A200, past module SCROLL
R102 DEFine name RESET
RI103-R104 - Start execution
R105-R107 Workspace and values for reset ponters. Note value i 1n item
i RT204. We cannot reset location >2004 to >4000 because
] that would destroy the REF/DEF table entries for SCROLL
o and RESET modules.
R108-R109 BLWP vectors |
RI110-R111 Reset pointers for FSTLOW and LSTLOW |
‘R112-R116 Clears one entry from REF/DEF table. These would be for
AAAAXX, BBBBXX and CCCCXX'
R117-R118 Exit module
Fig. 2

Module BBBBXX can be made from the
code of AAAAXX by changing four lines,
and saving the result with the new name.

| DEF BBBBXX
2 BBBBXX BLWP @AA2

7 MA TEXT 'MESSAGE FROM
_ BBBBXX °
8 Ml TEXT °PASSING CONTROL
TO EOJEOJ’

. I .

Similarly, module CCCCXX can be

made by changing the same four lines
again, and saving that result.

l : DEF CCCCXX

2 CCCCXX BLWP @AA2 |

7 MA TEXT 'MESSAGE FROM
CCCCXX

PASSING CONTROL

~ TO BBBBXX’

e ————————
Here is a summary of the module disk

names I used to set up this program pack-

8§ Ml TEXT

age. You may change them if mine are con- |

fusing to you. B
Main XBASIC module
DSK1.PTS/MAINXB
SCROLL and RESET modules

DSKI1.PT5/SCROLL
DSKI1.PTS/SCLOBJ
DSKI1.PTS/RESET
DSK1.PT5/RESOBJ

Modules AAAAXX, BBBBXX & CCCCXX

(See Page 33)

- .-
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MICRO endi

| (Contmued from Page 32)
DSKI.PTS/AAAAXX
- DSKI1.PT5/AAXOBJ
- DSKI1.PT5/BBBBXX
DSK1.PT5/BBXOBIJ
DSKI1.PTS/CCCCXX
- DSKI1.PTS/CCXOBJ
Here is the procedure for the whole
package: Use the Editor/Assembler editor
to create the source code for the five
assembly modules and save them as
follows: | |
'DSKI. PTS/SCROLL
DSK1.PTS/RESET
DSKI.PT5/AAAAXX
DSK1.PT5/BBBBXX
'DSKI1.PTS/CCCCXX
- Then load the assembler and create the

five ‘object modules and save them as

follows |
DSK1.PT5/SCLOBJ
DSKI1.PTS/RESOBIJ
DSKI.PTS/AAXOBJ

- DSK1.PT5/BBXOBIJ

- DSKI1.PTS/CCXOBJ
Then load Extended BASIC and create

the MAIN XBASIC module and save it as

PT5/MAINXB. |
EXECUTING THE SYSTEM
Load and run MAINXB The message
from modules AAAAXX, then from<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>