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INSTRUMENTS

by Ron Albright and Jonathan
Zittrain

Chicago's Fourth

As I am writing this January
solumn, 1 am getting ready to
leave for the 4th Annual
Chicago T1 Fair (scheduled for
November 1}. | am really look-
ing forward to attending the
"granddaddy” of the TI
gatherings, Myarc and the new
Ge'neve computer will be there
{and, who knows, vou may be
able to even buy one by then),
Ryte Data (210 Mountain
Street, Haliburton, Ontario,
Canada KOM 180) will be
there showing some new things
(both from Germany’s Mecha-
tronics and stateside), and,
hopefully, Miller's Graphics
(1475 W. Cypress Avenue, San
Dimas, California 91773) will
be there with more details of
their planned MS-DOS hard-
ware for the 99/4A. I'll surely
have enough to keep this col-
umn going for months,

You Asked For kt!

So many people have writ.
ten and asked for a “Best Of”
the TI Foruny book, that I have

decided to go them one better,

I am editing, collecting, and
reproducing &n anthology of
- the outstanding werks of the T1

community—from you, the

users of the 99/4A. The Or.
phan’s Survival Handbook will
be over 200 pages of the best
tips, programs, schematics,
hacks, tutorials, lists of BRSs,
‘user groups, 11 software and
- hardware producers gleaned
from both the electronic (Com-
puServe’s) and the printed

(Computer Shopper’s) TI

Forum, User Group newslet-

ters (where the vast majority of

the experts write and con-
tribute, unselfishly, each
month), and even more. New
material written just for this
book by some of the brightest
/minds in the TI community
 have agreed to share some of
their thoughts with the readers
of this book. It is being pro:
duced by Disk Only Software
(P.O. Box 4170, Rockville,
Maryland 20850; (301)
369-1339) and is tentatively
priced at $16.93, including
postage and hgandling, It

.should be informative for folks

at all levels of expertise. Write
DOS for details. End of
commercial.

Sinece this column has about
.a three month lead time, I will
not be able to annonce the win-
'ners of the lst Annual TI]
.Forum Programming Contest

T1 Forum

until the March issue. But,
right now, I can say the
respouse has been terrific.
Thanks for the support and the
proof that the T1 users are still

alive and healthy. Also;

remember, the deadline is not
til Decernber 31, so, depending
on how early this issue comes
out in December, you still have
some time to work with,

Around TI Land

Quick tour around the in-
dustry: Myarc (241 Madison-
ville Road, Basking Ridge, NJ
(0792(}} has announced the
availability of a new EPROM
for the
memory expansion card
(Foundation went out of
business months ago) that will
allow the card to run the new
Myarc Extended BASIC 11 soft-
ware. You can get the EPRCM
for $10 with the purchase of
the new XB. Speaking of
EPROMS, Miller's Graphics is
offering one to plug into the
Corcomp disk controller card
that enhances its capabilities
and fixes a few bugs. Also, if
you have a Gram Kracker (my
1986 “Hardware Product of the
Year”), you'll want to get Dan-
ny Michael's exciting accessory
disk. Danny has added new
cemmands to Extended BASIC
(saved to disk, of course, with
Gram Kracker) that are simply
amazing. For example,
“MOVE"” will move lines
within a program, “"COPY"
will copy program lines to
another location and preserve
the copied lines, “DELETE"
will delete specified lines
within a program, and more.
Editor Assembler is, likewise,
enhanced. This is a remarkable
piece of code. If you have a
Gram Kracker, buy this. If you
don’t have a Gram Kracker,
buy ane, then buy this disk.
Richard Mitchell at Bytemaster
(171 Mustang Street, Sulphur,
Louisiana 70683) continues to
do an excellent job perpetuat-
ing :the legend of the Smart
FProgrammer, started by Craig
Miller, Richard produces a
beauty of a 16-page newsletter
monthly; full of upper-level
programming/technical infor-
mation. At %18/vear, its a
bargain, I seem to have gotten
the address wrong for sending
for - Barry Traver's terrific
“magazine on disk,” Traveler's
Diskazine. It should be 835
{zreen Valley Drive,
Philadelphia, PA 19128;
$30/year—0G issues on a disk.
You have heard me review and
hype Fairware software offer-

Foundation 128K

ings in this space for some
months. Though [ wish 1
could, I can’t mention them at
all. Well, you can find out just
what IS out there by sending
$1.00 to Micropendium (P.O.
Box 1343, Round Rock, Texas
78680) and they will send you
a complete verified list that is
10 pages long and packed with
software offerings. Just another
very nice service from Micro-
pendium to the Tl community.

I just got off the phone with
Miller’s Graphics. They are still
{understandably) mute about
the hardware they mentioned
cryptically at the Seattle TI
Fair. It will be a device that
will allow MS-DOS com.
patibility for the TI.99/4A. It
will be produced by MG in
association with a “larger
firm.” I did manage to get a
price estimate from the folks at
MG: “cheaper than an IBM-
clone” was all they would say.
That places it in the $400-3700
range, What are my guessesr
Though unconfirmed by MG,
I suspect the device will be an
expansion case that will not on-
ly have the 8088-based operat-
ing system for the TT as well as
allow almost full hardware
compatibility as well. That is
right—imagine plugging a
modem tard or a Hercules
Craphics| Card into your TIl
Watch f:Tr more information
soon and| keep in touch with
MG for their early informa-
tion. Thus, there appears to be
a brewing “split” in the TI
community. Those who want
to corntinue to upgrade along
the 9900 chip capabilities will
be interested in the Ge'neve
from Myarc; those wanting the
fabled MS-DOS capabilities

-will be agxiously awaiting the

MG expansion box. In any
case, it is a pleasant state of af-
fairs when there appears to be
two upgrade paths for the
deserving TI orphans.

As promised, Listing 1 is a
lenghty Hit of ¢99 code which
is a complete “game” (and I use
the term|quite loosely) called
“CINVADERS" (get it? C In-
vaders?}.ilt is more of a learn-

ing examjple than something

that will keep your 6-vear old
glued tg the computer. It
showed me and, hopefully, you
as well, How fast code written
in ¢899 cah execute. It requires
version 3.0 of the ¢99 from
Clint Pulley (see previous issues
for how and where to order)
and also the sound lbrary

routines which are included on.
the latest disk. Though the.

sound is superfluous and can

easily be left out if you don’t
have that library, they add to
the game. In the issues to
come, I will go through the
code, subroutine by subroutine
and explain how it was put
together. The code is inten-
tionally modular (as encour-
aged by ¢99 syntax), and will
be: easy to go through in a serial
fashion. So, we'll do that in the
succeeding issues. For now,
type it in, look it over, and send
in your questiens about it.

I have some more goodies |
can send to anyone who writes
and asks for them. You must,
however, send a self-addressed,
stamped envelope if you expect
a reply. If you have written in
the past and did not receive a
reply, you can probably now
guess why. Those that send
postage will always get a rep-
ly. Check out the Orphan’s
Survival Handbook. T am quite
proud of it. And so should you!

We've Had It All Along!

With all the speculation and
possibilities that come with the
new 99/4A-compatible com-
puters on the way, we may
have overlooked a 99/4A-
compatible computer that's
been around for several years.

How much would you be
willing to pay for a computer
that performs most functions

over twice as quickly as the

TI-99/4AP Thet has a built-in
RF modulator, a version of TI
BASIC, and a compact,
moadern design?

Of course, there are a few
drawbacks. This particular
computer has only 2K of RAM
to begin with, no sound, color,
or joystick capability, and no
lowercase.

Unfortunately, the com.
puter was never really
available, Its price tag,
“somewhere under $100,” was
reasonable, but the VIC.2(
and the TI-99/4A itself drove it
out of the market.

The TI-99/2 was a valiant.
effort by Texas Instruments to
bolster the TI-99 family, but it
just didn't make it. Expecta-
tions were high—an article by
Harry Littlejohn and Mack
Jander, two 99/2 developers,
appeared in the June 1983 issue
of Byte signalling just how far
the 99/2 had come.

“The TI-99/2 was developed
to compete directly with such
low-cost computers as the
Sinclair ZXBl and the
Timex/Sinclair 1000,” they
said. 1 had an opportunity to
use a prototype 99/2 recently,
and | was pleasantly surprised.

Although there is a Mylar
membrane keyboard under-
neath, the keys could actually
be pressed and responded nice-
ly. Benchmark tests showed
that the 99/2 far surpassed the
09/4A in speed, with equal
precision,

Because of the internal struc-
ture, the computing speed of
the 99/2 was a function of just
how much was displayed on
the screen at a given time,
With a full screen, the com-
puter ran only about 10% of its
original blank-screen speed.

The built-in subset of TI
BASIC -did not have CALL's
for COLOR, SOUND, JOYST,
CHAR, or SCREEN, but it did
include PEEK, POKE, and
MCHL., a command to execute
user-written assembly lan-
guage programs and subpro-
grams.

Texas Instruments was
reluctant to talk about the
99/2, but according to Alan
Daniel of TI, the 9%/2 was “a
great computer—ahead- in
speed.” The black and white
display was its major downfall,
since color came out at the
same price in late 1983, “We
never did it, never sold it,” he
said. “But we came close.”

“By iritroducing peripherals
and inexpensive $oftware sim-
ultanecusly with:the computer,
Texas Instruments believes this
system will grow with an in-
dividual, inspire confidence in
the use of computers, and
foster the continued growth of
the computer evolution,” said
Littlejohn and Jander in their
article.

The 99/2 fell a bit short of
those expectations, but some-
thing can be learned from it.
The design team finished the
job in a little over eight
months, from “concept to pro-
duction”—record time for in.
troducing a new computer,
they said.

Not only was the computer
functional and ready to roll off
the assembly line, but there
were few bugs. I could find no
errors as I tested my prototype,
and the 99/2 had already been
beta-tested.

The 99/2 also carried on the
idea that the CC-40 uses—the
hex-bus interface. The idea
was to make a cheap, reliable,
built-in interface that would
allow stand-alone peripherals
to be added to the computer.
A printer/plotter, wafertape
drive, and RS232 were already
in the works. Unfortunately,

Listing on page 118
continuad on page 183
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"CINVADERS"
Copyright 1986
by Ron Hdenghi

"DSK1.GRFL1RF"
"DEKI.SDU@DLIB“

$include
yinclude

§asm

REF PRINTF

| $endasm

int hit={;

int landed=0;

int £time=1000;
int ahoks=0;

Tain{]
char *alien;
char *gun,*bullet;
int c¢ount,set;
hit=0;
landed=0;
Lime=1000G;
shots=0;

alien="38100604030FP1CIF03780F060C18000

BO0E0408LOEOFBSCFEEQOOFFE30180C™;
qun="01010303070Y0F0F1FLFIFIAFIFIFOQGQO

OQ0BOBOCOCOEQEOFOFQFSFAFCFC"
bullet="0000000000000000000000000G0O000
£00000000CG000000000C000000C0D00";

grfli);:

screen{2);

For{set=2;sat<{=xl2;2et++)
caloriset,16,2);

getupl);

instructionaf{};

. hchar(l,1,42,32};
hehart(24,1,42,32);
hehar(20,1,4%,32);
vehar(1,1,42,24);
vehar(l,32,42,24);
locate(22,3);
puts{"SCORE:"};
locate{23,3);
puts("LANDED: " };
locate({ 22,18} ;
puts{"TIME:" };
locate{23,18);
puts{"SHOTS: ") ;
chrdef{l100,alien};
chrdeE{104,gun);
rhrdef{108,bullet);
spmag(3);

for(count=1:count<=6:count++)
{
gpritel{count,100,16,10%count,
10*count); :
spmotn({count,0,l10%count )} ;
spmct (count+1);
} _
sprite(7,104,16,140,92);
spmct(16);
while(l)
{
innon{);
arrows{):
bouncel();
gunbounce{ )
bounds|( )
goinec();
timer();
sounda(i,1800,2,0,0,0,0,5,0);
if{time==0)
break;
1fihit>»>=10})
break;
if{landed>=10)
break;
if(shots==2Q)
braeak:;

spdall(]; '
cleari});
finished{};

timeri)

time-—;
locate(22,28);
\ printf{"3d™,time};

arrowa()

{

A

il'lt u;‘!;c;
=0
innoni};
c=key{u,isl;
ifis<=0)

' retyrn;-

iE{c==83 | c==~113)
apmotn{7,0,-20)};
else if{c==6B8 | c==100)
apmotn{7,0,20);
else if{c==8l | c==113)
} shoot{};

gshoot ()

int tp,Cpi

innont);
spposnl(?,&rp,&cp);
sprite{ls,108,7,rp,cpl);
spmotn{l1l%,-50,0);
shots++ ]

lecate(23,25);
printf{"%d",shots);

1

coinc()

{
int zap,flagged;

Eur(zap#l;zup{=ﬁ;zap++]l
{ /
innoni);
flagged»spcnci(l15,zap,8):
if(flagged>Q)
{
hit++;
sound2(1,932,2,680,0);
aploct{zap,l0*zap,l0%zap);
apdel(15};
locate{22,10]);
printf (84" ,hit};
retuarn;

]

boundal )

{
int r2,c?;
spposn{lS,&r2,&c2};
if (r2<=15)
apdel(15);
}

innon{)
{ .
#asm
LIMI 2
LIMI O
fendasm :
} i
bounce( } j
{ _
int bug,rp.cp: |

for (bug=1l;bug<$6;bug++)
innoni); :

sppuan{huqxﬁrﬂ,ﬁcp}
if{ecp>210)

{ \

sploct [bug, rp+d,cp);
spmotn{bug,0,~10%*bug);
delay{})

} .
else if{cp<K2i}

{ '
splact{bqq,rp+ﬂ,cp};
spmotnibyg,0,10*%bug);
delayi1]1

} .

ala?rif{rp}laﬂ}

innen{); .

sploct(bug,10,10);

landed+#; '
locate{23/11);
printf(™ %d" landed);
return;

}

?unhuuncﬂil

int rp,op;

apposn(7,sxp,kcpl;

1fficp>220)
gpmotn(7,0,~20);

instructions()
A

alge Lf{cp<lh)
apmotn(?7,0,20);

}

delay(n)
int nj {

n=s00%n;
innon():
while(n--1};

setup(}

int x;
hchar(l,1,42,32);
hehar(24,1,42,32);
hchar{20,1,45,32);
vchar({l,1,42,24});
vchar{l,32,42,24);
locate(21,9);
puts{"C99 INVADERS"};
locate{22,5);
puts{"{C} 1986 RON ALEHIGHT"},.
locate{23,3);
puts{"THAHKE T0D WARREN AND CLINT") ;¢
gsoundl(30,3%2,0]);
goundl{&,330,0};
soundl (36,262,0);
goundl(36,330,0};
soundl{36,392,0);
aoundl (50, 523 0};
x=392;
whilel(x>110)
{

goundl(2,x,0}:;

x=xX-30;

finished()
{
int &;
locatel(l0,5);
1fihit>=10)
puts("YOU WONI");
else if{landed==10)
puts("10 LANDED - ¥YQU LOST" ) ;
eloe if(time==0)
puts("YOU RAN QUT OF TIMEI");
elgse if(shobs==20)
puts{"¥YOU RAN CUT OF SHOTS!");

locatei{ls,¢);
puts({"PLAY AGAIN? (Y/N}");
c=getchar():.
if{c==121 | o==B9)
main{};
clear(};
text();

int c;
locate{10,8);
puts{ "INSTRUCTIONS? (Y/N):
cwgetchar{}; .
if(cmm'y" | cm='y')
(
locate(l0,2);
puts({"YOU HAVE 1000 TIME UNITS
™™ "); ] g
locate{ll,2}; : S
puts("SHOOT 10 INVADERS. TF 10
LARD" ) ;
locatel{ll,2);
_puts("OR TIME EXPIRES, YOU "J;
locate(13,2);
Put!{"LDEE. SHOOT 10 INVADERS,

YOoU ");
locate{l4,2);
puts{"WIN! 5 AND D KEYS MOVE GUN"*};
locate{15,2}); |
putiﬁ"USE 0 KEY TO SHOOT., YOU

HAVE"™) ;
locate(lb,2) 7

uts{YONLY 20 SHOTS TQ FIRE!"™);

L } r

locata(l8,6);

puts({"PRESS ANY KEY TO START");
gatcharl);

clear();

o
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~ " The Silver Box
continued from page 116

each node and ma dnts.in.
a large data file. Hig- resoki-

tion graphics require exponen-
. tially more complex calcula-
tions. This is where sheer speed
of modern computers is re-
quired and this is where the

computers of tomorrow are

" headed.

The V20 And The BIOS

As you all know very well,
the use of V20 requires a little
modification of disk 1/O soft-
ware to restore the over-
shortened timing which is ex-
ecuted by the V20 in much
reduced number of clock
cycles. This can be as short as
a factor of about 5.7 when you
change the CPU from 8088 to
the V20. This is the reason we
have to patch the FOR-
"MAT COM and the DCOPY.-
COM when the CPU is
switched. Then, the question
arises, does the Sanyo BIDS
have a similar problem?

The answer i5 a simple vyes,

as far as I'm goncerned. In
casal operation, you may not
detept semetimes almost im-

perueptible but definitely

rechucod - veliability. {he dif-
ference in operation can be
subtle, but you will encounter
a diminished disk reliability, I

never had any disk problems
“before I installed the .speed

board. However, during Sep-
tember 1988, I had two

mysterious disk failures. Since

the last of these problems, I
had to carry out important jobs
at the normal clock speed un-.
til I fixed the problems by
upgrading the RAMs and ap-
plying some patches to the
BIOS.

There was some chance that
the probiems might have also
been related to a particular

RAM chip which could have

had a faulty cell or stower ac.

cess time than others.

I had been using all Hitachi
memeory chips without any
problems since 1984. In early
October 1988, my system
crashed without any apparent
reason. I traced the problem to

7.3 MHZ,

a single memory chip on the
motherboard. It was an
MCM4164T1, the single chip
which was not made by
Hitachi. Sometime afterward,
I remembered how it had got-

ten here. It arrived here on one
of the add-on boards. 1 re-
placed the offending chip and
all the 200 ns memories with
150 ns chips. 1 then patched the
Sanvoe BIOS. After these im-
provements, there has been
none of the disk access

. problems,

When [ faced the problems
described above, the first thing

-1 decided to do was to install

150 ns DRAM chips exclusive-
ly instead of 200 ns chips. At
the speed board
CPU clock frequency, you have
just about 205 ns CPU timing
in accessing the: DRAMs using
V20-8. Most Japanese 200 ns
DRAMs will work down to
about 150 ns, but this is too
close to the limits if you add up
all the delays of decoding and
buffer 1Cs.

The next thing I did was to
eliminate all the “AAM" in-

TI Forum
continued from page 117

the wafertape drive had some
problems: it didn't work.
An audio cassette interface,

similar to the one used by the
99/4A, was included; though

and OLIDJ/SAVE 51 was
supported.
Interestingly enough, the

99/2 used a TMSB993 16-bit
NMOS microprocessor, ane
that some of the planned new
99-compatible computers of to-
day are rumocred to use.

That a computer designed in
only eight months could be gb-
solete by the time of its jn-
troduction is not a comforting
thought. Myarc’s new com-
puter has been in development

DAISY WHEEL PRINTER
$195.00 (Inc. Frght.)

for well-over a year, for exam-
ple. A better combination of
pricing and competition will be
necessary for a new 99-com-
patible computer to fly, and
these two factors are mostly out

SANYD

SILYER REED

MICHTRON

SUMCE . of the OLD WEST

SANYD- 555-2+,

Tach manuals, software, hardemre Yor 550/555.-
Sﬂﬂig [BM ¥ideo/Mamory Board-with: GN-BASIC.
SANYD; R5-2320 Serial:Port for! Samyo 550/555.

dahip sets, REE monitors for 950,/555.

HISEI LINK Plus.

NEWPOKER]! Game. Lifelike graphic cards.

of the hands of the manufac-

. turer. For the sake of the con-

tinuation of the generation of
99.compatible computers, we
must hope that history does not
repeat itself. e

« 5 At 9 PM penry day -
Ask for 5507555 Series price 1ist.

O SANYO |

Microcomputer Systems
ZhHGK RAM, two JE0¥ DSDD- drives. '

SAEST
JEALL
§CALL
JCAL
SCALL

Up o 7E8K RAM, clock/calendar, SAMY] and JBH viden.
dCLOCK Clock/Calendar Board with 550/555 software.
Ingludes free 5

Plugs fAnto |B0RA8 socket. | $60
utiH ty. 425

CORWERMAN Dexk Mangger. Super Sidekick type utility for Senyo(550/555. $15
FREEZF 'FRAME Key Screen Dump. Ouiputs text and graphics tp printer, }is
SUPER: ZAP Disk Editor. Easy read/write to any track amd :Ctu;-un disk. HE

ZBASIC qu]ﬂer for 550;’555
D5-006 Plus

Eu;r, fast, and acturate.

Limg Feer,

3210 Tarry Brive Tulg'rdu. OH 43613 ® Telephang: 419/472-3360
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BRAND NEW!

ter Qume Wheel. Cartridga Ribbon. 10/1.2/15 Print Spacing. Impnassgion Con-

ana Printex R1 Daisy Wheel Printers. Parallel Centronic. 18 CPS. Eliﬂharac-

trol. 13.4" Carriage. Bidiregtional. 6/4/3 Lines Per Inch. Friction Fee
20"'W, 15 ‘D, 8"H. One Yaar Warranty.

25 ths.

Weight

TRACTOR FEED$ $95.00 (Frght ‘Extra) (Avallable only with prlntar 4ur¢hln}

Look for write-up of Towa. Printex In Printers Buyer's Guide lnd Hrmdhuuk
Guide #2 lssued In December 1985. Ask for copy with brochure.i

Send self addrassed stamped envelope for brochure or call for datalls, Certi-

clearance. Sorry, No Credit Carils,

fied Check, COD, Bank or Monay Order. Allow two weeks for pmtl lﬁl check

FIVE PERCENT DISCOUNT FOR TEN OR MGRE
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ITS

. 3632 N.W. 107TH. TERRACE

mEEEE LA R 31w LR . ommm L% L

GAINESVILLE, FL. 32601

1-904/332-0807

structions from. the timing
loops in the Disk T/O routines
of the Sanya BIOS. Thanks te
the Sanyo engineering team
which decided to put all the
disk I/O routines in the portion
of the BIOS residing in the
RAM, rewriting the disk I/O
routines is simple. The situa-
tion for the PC-clones is dif-
ferent. In them, most of the
1/Q routines are in the ROM
and you have to have a ROM
writer. The whole process is
anything but easy.

I checked all the Sanye BIOS
Versions for the MSDOS 2.11
I have in my collection, The

. results are shown in Listing 1.

Which BIOS Version To Use

~ In this, collection of BIOS
Versions in Listing 1, I became
particularly curious in the two

versions of the 256K [VB]
BIOS, Version 1.02 and Ver-
sion 1.03, both of which have
the same date stampl Another
reason why I am so interested
in finding out the difference
between the two versions is
because I have been using both
of these without knowing
which one I have in my system
disks. Precisely speaking, I
have been using a patched
BIOS with Tampa Bay
Drigital's Missing Link patch,
but I did not know which ver-
sion I had patched when I in-
stalled the Missing Link board,
until I looked carefully at the
copyright notice,

The BIOS 1.02 and 1.03

The difference between Ver- |
sion 1.02 and Version 1.03 is

continued on page 198

HOW MUCH
IS YOUR DATA WORTH?

After Imrutlnu‘huur: 'days, months, generating your d;l:n hm gesigning
your gprasd sheats; or simply backing up you7 favorite programs; don’l gamble
on looging t: &l withepoor quallty diskettes.,

ALL DNSKEYTES ARE WOT THE SAMEI

Some are good, some are bad, soma are marginal.
Disks vary in materials, processing, testing, and QUALITY CONTROL.

Mast manulacturers certify

100% ervor ires diskettes — WHAT HAPPENS TO

THOSE THAT FAIL? Many. end up being sold a5 GENERIC.

Today, most diskasttes carry a "Lifetime Warranty” - bul what abaout your data?
- Your best GUARANTEE agalnst unpleasant surprises. Is to buy only BRAND-
' NAME {MSKETTES.

WE BELL ﬂlﬂjﬂ'ﬂ UNLY FROM BRAND:NAME MANUFACTURERS.
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