by Glenn Davis

Remember last time that I
told you that the Assembler is
your friend? And you didn’t
believe me? Another way to
make the Assembler more
friendly is to name your

. This just requires that
vou add an EQUate to the be-
ginning of the file:

TOTAL QU 0
COUNT EQu 1
POINTER EQU 2

And the like. T1 Forth uses
this trick in its source code. It
makes for very readable pro-
grams, as you'll see below. One
thing you must watch out for:
RO cannot be used for index
addressing as in MOV RS,
@ARRAY({TOTAL). While it
looks innocuous, this statement

will always address @ARRAY,

Primed values can be used in
expressions too, just like con-
stants. Another way to find the
right VDP address for loading
the standard character set us-
ing GPLLNK is: ' "*8 + VDP-
BAS. Try it. There are other
applications of course,

Speaking of VDP addresses,
certainly you've had to calcu-
late screen addresses to display
messages. Use an expression in
the form Row*screenwidth +
column. This allows expression
of the screen position like Forth
does (BASIC starts at one,
while these will start number-
ing from zero}. The fifth row
down, second column in the
40-column mode would use:

4 + 1. An entire write sequence
would be:

MESSAGE TEXT ‘Display this message’

| TEXAS INSTRU

the same registers, so little
would be gained by naming
them. As Leo Brodie, a promi-
nent Forth programmer wrote
in his recent book Thinking
Forth, only consider using
“tips” as they apply in your
situation.

On another front (I think
that one has been worn to
death) let's talk about speed.
The fastest RAM is the only
CPU RAM in the console
which is called “scratch pad
RAM™ (at addresses >8300
through >83FF). The
workspace for the GPL inter-
preter is at >83EQ, while the
Sieve of Erastosthenes below
uses >8300. All 8K of ROM is
on the 16-bit bus too. Calling
a ROM routine {(when possible}
will be faster than calling user-
written routine that uses the
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indirect addressing (*Rx) is
faster than indexed addressing
[@5YMBOL (Rx)]. When
you've got a loop whose index
is incremented, this can add
significant speed. It takes a few
more instructions to set it up,
but those within the loop are
executed faster. Using DEC or
DECT and a JNE is about
186% faster than using CI, C,
or CB and JNE. Here is an ex-
ample of a slow loop to clear
& region of memory:;

SIZE EQU §192
SUFFER B33 SIZE
STARY EQU $

CR Kl

U R2SIZE
LOOP CLR  @BUFFERMI)

IMT K}

DECT K2

INE  LOOP

RT

‘And this is a FAST loop:

S v %

BUFFER B5S  3IZE

STMT U §
LI K1BUFFER

i R, SIE

CLR  “Rl+

DECT R2

ME LOOP

kT

As with any other language,
most often there are several
ways to code a particular algo-
rithm. There were three, and
many more exist that are en-
tirely different. Which is most
“correct?” It depends on what
restrictions you're under, Don’t
vote on the first one, though.
My vote Is for the third exam-
ple; it s clear and fast.

LOOP

Now turn vour attention to
the Sieve of Eratosthenes ex-

MSGEND EZOU 3 ample code (Program 1), For
and never anv other part of the 3 code bec this is £ : ; famili ith
: ) P SCRWDT EQU 40 - SCheen WIDTA same code because this is laster This version is much faster; those of you not familiar wit
list. START  EQL 3 memory. Besides putting im- this program, it is now a “clas-

In addition to the alphabet- U OMESSAC rtant things on the 16-bit bus :Elml E ;‘;E? sic” benchmartk. BYTE
ic and numeric characters, “$" L L4*SCRWDT +1 v using scratch-pad RAM magazine first presented the
Le g bh ' + .
and “#" may also be used in IiII.HF %‘ﬁ:ﬂﬂm“ there are a few things you can  $TART f?" :l BUFFER Sieve in September 1981 and
names for labels. For example, do to speed up routines. Name- LODP CLR  *Rl+ did a follow-up article in
$KEY is valid, and so (s lntldently,.the@e registersdo  ly, by using u different address- 1 R1,BUFFER+SIZE January 1983. Ever since then,
VAL#l. Other special char- not necessarily need to be ing mode. INE  LoOP
acters will return errors. named. VMBW always uses For instance, using register AT continued on page 92
% L]
. L @, 7*SCRWDT+7 B I ENDI i
2231 ), LI 1,BIEVEL PUT UP INTO MAG
- Sieve of Eratosthenes L.l 2,8IEVE:~SIEVE] . WHILE }
* in TMS999P awsembly language FINISH JMP
. by Glsnn Davis BLWP @VMBW EED  CLR - |
Sy MOVRE |, 95TATUS
. O aawpTr BUT LP WORKILG MSG MOV COUNT, 8FAC
.} 1, WORK] ’ FLMP @XMLLNK C:ONVERT TO PP
LI 2,WORK2-WORKI BATA C1F
L
DEF START BLWE BVMOW CLE  REG
TRUE BYTE 1 MOVE REG, @FAC+]]
FALSE BYTE @ CLE 1TER r |
wisilk INC  1TER WHILE({ 1TER<=10) g;’f,f: ;g:LLHE CORVERT FP TO STRING
s1ZE EQU 8192 &1 1TER,18
FLAGS Efriﬂ SIZE+] JH  END [ LI B,1SYSCRWDT+18 VDP AULDR .
CLR COUNT COUNT=@;
SIEVWS LQU  >8300 or S e ::En ff-;mu.l CPU ADDR
GPLWS EQU >83ER MOVE GTHUE, BOOLE AL 1. rB300
BAVE1l BSS 2 PLAGS
L I,
PRIME EQU 2 INI%  MOVE BDOLE,*I+ WHILE{l1<=BIZE} FLAGS[I]=TRUE; :2:5 EF:‘:*”*’ ¥ BYTES
1 EQU 1 €1 I1,FLAGB+SIZE ’
guum' :.gg § JL  INIT BLWF @VMHBW WRITE # TO SCREEN
ITER EQU 4 CLR 1 ”
REG EQU § MOVE BFALSE,BOCLE ﬁ ?:;;GSEHHDTHE
aooLE EQU 6 END! E:s :-i:i:ﬁ 'Ir;HILEIIHEIEn LI  2,MSGEND=MEG
REF GPLLNE,XMLLNK,VMBW , KSCAN BLWP #VMBW JRITE MS5G TD EBECR
STATUS EQU »BI7C ' MOVB @FLAGB(I1),REG e ‘ EEN
KEY DATA » 2080 JEQ ELSE IF[PLAGS[ 1] )=FALSE L1 9, 23*SCRWDT+)
FAC EQU  »B34A
5TR EQU @214 LT  PRIME,J { H ;'ﬁ:g;-pnupﬂ
CIF EQU  »2388 A 1,PRIME PHIME=341+1] ’
sCRWDT EOU 32 A I,PRIME BLWP @VMBW
MOV I.K SKEY BLWP @KSCAN WALIT FOR KEY
:ggmn Eﬁ'r ' primen’ A PRIME, X Ku1+PRIMG; MOVE 95TATUS, @
coc
SIEVE]l TEXT 'Eratosthenes Sieve’ Al K, FLAGS JSE ;:g,ﬂ
SIEVE2 EQU § EBD2 CI  K,S812E+FLACS WHILE{K<=5IZE)
WORKL TEXT 'Working...' JH CONE . { FLAGS[K1«FALSE CLR @
WORKZ EQU § MOVE BOOLE, *K P " ! MOVE B ]
PRMPT1 TEXT 'PRESS ANY KEY TO CONTINUE’ A PRIME. K K+=PRIME ) + 88TATUS RESET OFL STATUS BYTR
FRMPTZ EQU 5 LWPI GPLWH RETURN
EVEN JMP END2 MOV @BAVEL],ll
n .
START MOV 11,@SAVELlL  SAVE SYSTEM DONF.  INC  COUNT COUNT++; |
LWPI SIEVWS END
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Tl Announces New 32-Bit Series Of Computer Systems

A new generation of com-
puter systems was announced
recently by Texas Instruments.
The UNIX-based Business
System 1000 Series will extend
the company's computer line
into a new class of high-speed,
high-performance business
applications.

The first member of the
series, TI's Business System
1500, was unveiled during a
press conference given in con-
junction with the first VAR

Tl Series 1000 Business System
market,

based computer
InfoMart.

The Business System 1500
provides the most expandabili-
ty, flexibility and processing
power currently available in a
UNIX-based, multi-user
business computer. It includes
multiple high-speed 32-bit pro-
cessors, the ability to support
up to 128 termipals and 4
billion bytes of memory ad-
dress space. In addition, the
Business System 1500 has an

multiprocessing and ease-of-
use in commercial applica-
tions.

“The Business System 1500 is
the solution for customers who
want to take advantage of the
UNIX V environment or who
require large numbers of ter-
minals for business applica-
tions,” said Wally Rhines,
president of T1's Data Systems
Group. “The Business System
1500 combines advanced
technology with industry stan-

the addition of the Business
System 1500,” Rhines con-
tinued, “TI can support from
one to 128 users through a
broad offering of business com-
puting products.”

The Business System 1000
Series will continue T1's tradi-
tional strategy of family com-
patibility. Currently a
COBOL System V program-
ming language provides a com-
patible COBOL environment
between the Business System
1500 and TI's Xenix-based
Business-Pro computer. Ap-
plications written in Mico
Focus Level [I Cobol ET, VS
COBOL Workbench or TI
COBOL System V can be run
on both TI's mini and micro
products. This gives TI
customers numerous options in
configuring sytems to run
COBOL applications, without
the need to re-program ap-

_ plications software.

Flexible, High-Capacity

ardware

The keys to the Business
System 1500°s flexibility and
configurability are the seven-
slot chassis and a system bus
that allows the use of multiple
processors; the system can be
tailored to the user's current
needs, and processors can be
added as requirements change.
Each processor board contains
a high-performance 32-bit

88020 microprocessor running
at 16.67 m and 16 KB

cache memory for Increased
computing efficiency and ex-

peripheral input and output
which frees the central pro-
cessors for application process-
ing. (Both the chassis and bus
design were developed from
TI's Explorer artificial in-
telligence computer.)

Euach processor board uses
256K DRAM chips and ad-
vanced surface mount,
technology to provide 2 MB of
on-board, dynamic random
access memory; and add-on
memory board can boost
memary to 4 MB for each pro-
cessor board. The multiple
processors plug directly into a
32-bit NuBus system bus,
which allows the processors to
efficiently share the system
load. The NuBus has a 37.5
megabyte-per-second transfer
rate with a 100-nanosecond
clock speed, making it one of
the fastest system buses cur-
rently available, The NuBus
provides a full 32-bit path for
both physical memory and
data transfer, and a virtual ad-
dress space of 4 billion bytes (4
gigabytes).

The Business System 1500
can have up to 3.6 gigabytes of
miass storage using two types of
intelligent mass storage con-
troller boards that plug into the
NuBus chassis. A Small Com-
puter Standard Interface
{SCSI) board supports up to
seven 5% inch 140 MB Win-
chester disk drives with a
60MB cartridge tape backup.
This disk has a 30 millisecond
access time. Another dual-
ported mass storage controller

i ; h throughput. board combines SCSI interface

C 'a trade show for operating system based on dardsin a computer that gives tremely hig ‘
mﬂﬁﬁfr :ESE;IEI'S sponsored API‘&T I.%NIJ{ System V that customers unprecedented con-  Separate intelligent F'mf; Eil:ihD? f:;‘;ﬁ;ﬁ“iﬂe EEt“:E
by the tenants of the Dallas- has been enhanced for figurability and power. With ~ manage mass _ﬁ'jflﬂﬁ &0 O s 514 toch 140 EEB dukI;
The Inner Limits seconds), it is by far the fastest  gives the length of the string.  or have somebody else make | &nd up to two 8-inch 515 MB

continued from page 51

BYTE has used the Sieve to test
computer systems and lan-
guage interpreters or com-
pilers. What does it do? It finds
prime numbers fast. If you
missed this in your math edu-
cation, it starts by eliminating
all known non-primes (all even
numbers, evenly divisible by
two), and then the multiples of
the next primes {multiples of 3,
5, 7, 11...}. See the articles
referenced below.

The Sieve can be coded in
any language that can index
arrays of numbers. This ver-
sion is in 9900 assembly lan-
guage. It is the fastest one I
couid create without changing
the algorithm. (Note that there
is a difference between modi-
fying the algorithm and modi-
fying the code used to imple-
ment the algorithm.) At 10.85
seconds for all ten iterations
(an IBM.PC takes about 6

language for the TL. For com-
parison, ¢99 v2.00 takes 88.5
seconds, T1 Forth takes 173,
and BASIC takes nearly 4.000
seconds!

First look at the labe] MSG.
This uses the TEXT directive
to write a string of bytes into
memory. The single quotes
(apostrophies) delimit the
string. The label MSGEND in-
dicates the end of the string.
The difference between these is
the number of bytes in the
string. While MSGEND and
SIEVE] both indicate the same
address, they shouldn’t
necessarily have the same
name since latter changes or
additions may change the rela-
tionship of the strings. If a
string is added between them,
every occurence of either string
would have to be found. Just
below the label START is a se-
quence to write similar mes-
sages to the screen, The screen
position is 7,7 (counting from
zero) and SIEVEZ2-SIEVE]

If the string is ever changed,
the program auntomatically
changes with it. Otherwise
every occurence of that string
being written would have to
have the count changed. Long
programs would make that
task difficult, to say the least,

Near the label INIT the rou-
tine sets the byte-array to true
as the comments in “C” in-
dicate. This is a very tight, fast
loop. Near the labels ENDI
and END?2 is the main part of
the Sieve that strikes out
multiples of primes. After the
label END more messages are
written to the screen and
several system utilities are
called (XMLLNK and
GPLLNK) to do conversions.
At $KEY the Sieve waits for a
key press and uses COC (Com-
pare Ones Corresponding) to
make the comparison.

Type in all comments that
are listed with any source code
that you type in. When you
have to come back to it later,

modifications to your code
these -comments will allow
much easier modification. All
too often 1 see people typing in
routines and leaving the com-
ments out. Though this may
save some time in typing it in,
it will cost you dearly later.
While it may not be important
on Sieve it’s a good habit to get
into.

I've covered the inner work-
ings of the Sieve quickly be-
cause many of the things
covered in the last “Inner
Limits" are included in the
Sieve, including the naming of
registers to improve program
readability. INC COUNT is
used instead of the equivalent
INC R3. Study this version of
the Sieve. Figure out why
things were coded the way
they were. Can you improve
on it? If so, I'd like to hear
from you. The best way to
learn assembly is to study code
and then write your own.
Good luck. ®

Winchester disks with an
average access time of 20
milliseconds. This disk is used
in TT's current Business System
600 and 800 computers, pre-
serving any investment that
customers may already have in
that peripheral. A single slot
intelligent Communications
Carrier Board supports EIA
devices, modems, parallel
printers, auto call units, and
wide or local area communica-
tions options.

Terminal Concentrators
Expand User Count

Terminal concentrators are
used to increase the number of
users attached to the system.
The terminal concentrators are
intelligent units designed for
local terminal connection.
Each terminal concentrator
contains a microprocessor that
off-loads part of the network
management function from the
system processor(s). Up to 16

continued on page 172
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by Ronald Albright
& Jonathan Zittrain
I was in trouble. My best
planet, 522.a. had been left
undefended and I was in
danger of losing it. “You have
messages waiting,” confirmed
the battle computer, as I
prepared to assume command
of my ship. Sure enough,
planet 522.a had left an impas-
sioned plea for help.
1 throttled up past light
speed to get to 5322.a as soon as

WE A NOW

LIQUIDATING The

Very Popular
SHARP Pcsom

Along with supporting
peripherals an
software, at

Jncludes 128K RAM,
PC DOS, GW Basic,
Battery Pack

PRINTER
CES10P

MODEM
CEST

64K RAM EXP.
Cartridge, CE100M

128K BUBBLE,
Cartridge, CE100B

PF & FILE/
REPORT

Sold '%n nlizsIltﬂ?.t::il:hl:mijif :."'
cop to u 85, ar
PFS, 1 for Report 5125

SUPER-COMM

Sold on diskette, may be s
ind 10 1 Bubble 80
SEIPEIIWIIITEII/

Il]n Eluhblﬁ
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possible. Unfortunately, Ming
the Merciless, in command of
a battle cruiser that could con-
sume quite a few scoutships
like the one I was flying and
still call it a light meal, had
spotted me zipping across the

galaxy. “Message from ship
number 9082,” declared the

cormputer, It reads: "I have
chosen you for a space duel,
Eat photons.” No sconer had |
loaded my ship's own meager

photon torpedo tubes when my

AND...EVEN AT THESE PRICES YOU ARE 8
PROTECTED BY FACTORY mnuun

ship was knocked silly by
several of Ming's industrial-
quality missiles. The resulting
battle was not pretty, especial-
ly since I succeeded only in
dumping my remaining fuel
instead of attempting to flee or
fight Ming. By the time I had
returned with a brand new

scout ship {my old one havin
been reduced to galactic m

chunks) 1 was informed that
planet 522.a had surrendered
in order to save civilian lives.
It was not one of my best eve-
nings as an interplanetary
entrepreneur.

My experience with Ming
actually happened. T really did
own (and then lose) planet
522.a. At least, it certainly
seemed that way. | was actual-
ly hooked into a nationwide
computer network, the
CompuServe Information Ser-

The Tl Forum

vice, through my much smaller
TI-899/4A computer, and was
rompeting with real people.
In past articles the wonders
of telecommunications have
been discussed. From the sim-
ple act of connecting one’s
computer to a phone line, the
concepts of electronic bulletin
board systems and information
retrieval networks were born.
Through large computers that
could have hundreds of people
busily interacting with each
other simultaneously came the
electronic conferencing con-
cept as well. One user could
type a message, and have it in-
stantly transmitted to the other
users awaiting it.
Multi-player gaming takes
the conferencing process one
step further. The game

described above was
“MegaWars II1,” developed by

Kesmai Corporation and
licensed to CompuServe, Says
John Taylor of Kesmai, “The
idea of multi-player garnes is to
provide users with an eypviron-
ment, which they can then act
within.” In the case of
MegaWars II], the environ-
ment is that of a galaxy. Com-
mands are available to the user
which enable control of his or
her “spaceship,” as well as to
manage acquired “planets.”
The multi-player concept
comes into play when users can
actually “see” the ships and
planets of others, and proceed
to capture or destroy them, as
Ming so mercilessly did to my
own ship. The presence of a
real-time radio aboard each
ship allows users to talk to each
other, trading hints or making

continued on page 201

Toolkit .
continued from page 198

Toolkit. Incidentally, the pres-
ent Version 2.00 clears up some

bugs that appeared in an
earlier version.

Chapter 2 is a very valuable
summary of differences be-
tween IBM BASICA

JVC DISKETTES

DS/DD w/sleeves & labels

NO MINIMUM

Call for quantity discounts!!
100% certifled Error Free!

LIFETIME WARRANTY

COPY HOLDER w/swing arm, non-magnetic,

witubber gude . ... . ... ..

------------------- Ll

$15.00

Extra Tyvek Slseves

COLOR DS/DD Diskettes (12 colors)
{tncludex sineves & labeis)

SONY Brand 3.5" S5/0D
SONY Brand 3.5 DS/DD

ComPro Brand HIGH DENSITY (Box of 10)

OD-100L - Holds 100 Diskaltes,
Hinged id, lock & key ..... ..

lllllllllllllllllll +

BX-1008 - Holds 100 Diskettes,

Hinged i, tock & key

(Same ax DC-100L but sidewsys)

SRW Library Case, hard plastic, sasel typa
{Rad, biua, graen, yeliow, black, gray. beigs)

RIBBONS

Epson MX, FX, AX-80, 85
Epson MX, FX, RX-100, 185, 206
Epson LOBY

Epson LO1000

NEC 80234, Imagewriter, CITOH Prowriter

Okidata BC.82,83.92.93,

: Star Gemin 10X, 15X
Okidata 182,183,192,193
Panasonic 1090,1091,1092
Toshiba P1.344,P13%0,1351
IBM Proprinter
Epaon LX80
Epson L1500

Black
2.%0
400
4.00
500
3.00

25

4.00

“F, blue, green, rown, yellow, purpie, goid, siver, orangs
Thase are brand new ribbons (nol refils) and mads 1o mentacine's speciications

Call For Other Ribbon Prioss

Call For Currant Fres Catalopl

DATA DYNAMICS
2377-8 PACIFIC AVE,, LONG BEACH, CA 808086

{213) 424-1172 (Call Collectll}
{800) 351-7832 Outaide Calil.

Shipping 5% of groer imin. §2.50) plus 11,80 C.0.0.

(sometimes called GW-BASIC})
and Sanyo BASIC. This
chapter alone is worth the
price of the Toolkit if you have
been struggling to convert pro-
grams to or from Sanyo
BASIC. I've devoted a chapter
in my Sanyo book (and two ar-
ticles in a Sanyo magazine) to
this subject, and found things
in this chapter I was not aware
of

Chapter 3 offers patches to
correct bugs in the IBM BASIC
Compiler BASCOM.CMD,
BASCOM.LIB and BASRUN.
EXE programs. Compiling a
BASIC program speeds it up
considerably (sometimes- 30
times or more), and, within
limits, makes it transportable
between. MS-DOS machines.
I've never compiled a progran,
s0 | can't comment.

The Bottom Lines

If you do any BASIC pro-
gramming with a Sanyo 55X,
especially if you are translating
ta or from IBM PC BASIC, this
Toolkit will be immensely
useful. An [BM (GW-BASIC)
version of Toolkit is available
if you do BASIC programming
and have no desire to support
Sanyo BASIC. It has five pro-
grams (PF-DEFINE and BTA
CONVERTER, which are
strictly for the Sanyo, are omit-
ted), with the additional ad-
vantage that the IBM version
of BASIC CROSS-REFER-
ENCE is able to read hoth
ASCII and tokenized files.

BASIC Programmer’s Toolkit

Version 2.00

MVP Software

1035 Dallas SE

Grand Rapids, MI 49507

Phone: {616) 245-8376

Price: $39.95 + $3.00 shipping
o
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threats.

“The key word is “social,”
says Lee Winter, a former
game operator of "GameOp”
for MegaWars III. “People
have a topic to discuss, and can
discuss it—all while playing
the game.” Winter command-
ed the “Death Star,"” a special
ship that enforces a semblance
of law for the players. “Users
can generally do whatever they
like within the bounds of the
game, but we try to lend a lit-
tie bit of support to the new
user, who otherwise may be
quickly destroyed by the more
experienced users.”

Taylor agrees. “Certain
restrictions are required for
playability. The software must
take some part in limiting the
ability of some of the more
ruthless players to take advan-
tage of the new players.” A
favorite pastime for some
players is “Imp hunting,”
whereby a player hides outside
a declared neutral area (an Im-
perial planet), and shoots at
anyone appearing there.

“The game allows for
anonymity,’ says Winter.
“Aside from a player's chosen
handle, yvou really can't tell
anything about him, her, or
it.” Such anonymity brings out
both the best and worst in peo-
pie, he states. "It’s a chance to
sit down and do whatever you
like. No one sees the person
behind the terminal, and that’s
a license to be maore outgoing
and unrestrained. After spend-
ing a hard day at the office,
straining to be polite to some-
one you would rather throttle,
this is a chance to load and fire
a torpedo at him-—without
really hurting anything except
egos.”

In this way, the method of
communication—clacking
away at a computer keyboard
and watching the messages

from others on & screen— seems
to add ancther dimensic o in-
st-ad o taking away aone The
fact that wue can be wearing
pajamas and sipping coffee
while in the midst of battle is
something entirely new, and
worth experiencing.

Tony Savage, known to
fellow gamers as “White” in
MegaWars III and "Cail” in
“Island of Kesmai” (another
multi-player game, based
around wizards and dungeons
instead of planets and lasers)
has similar feelings about the
multi-plaver games. "] play
them because they're social.
There's someone—not just a
computer-—on the other end, if
not a whole group of peuple,”
she says. The male/female ratio
seems to be heavily in favor of
the former, she notes. “I've had
other players refuse to shoot at
me [in MegaWars III] after
they found out I was female,
Of course, that doesn’t mean 1
won't shoot at them!”

Multi-player games tend to
deveiop their own per-
sonalities. With Island of
Kesmai, one can simply zip in-
to the dungeon and fight the
computer-generated and -
controlled monsters, regardless
of the presence of other
players. Even the loners can't
help but return with “war
stories,” though, Tavlor says.
Whether the actual play is per-
formed alone or with a few
fellow adventurers, a com-
munity spirlt inevitably
develops. Patricia Fitzgibbons,
administrator of the Multi-
Player Games Forum {an elec-
tronic "hangout” for players on
CompuServe where they can
leave messages to each other
and archive helpful hints),
remembers the time that the
rather powerful dragon in
Island of Kesmai was finally
conquered by a small group of
players, “Forum members
went nuts for days! Everyone
wanted to know what happen-

char stringll;
int cntj

{

int 1,Cc3

c=getchar (};
ific==—1)
return{-1);
iftl{c==10) {
stringli )J=0;
return{i);
3
ifilc=="\b") {
1=i~2;
putchar (’\b" )
continue;
3
strinali: J=c;
3
stringli)=0;
returnii);
3

LISTING 2
in_string{string.cnt)

for {1=0zi<cntyi++) ¢

F¥ ctrl=-z X/

/T enter %/

/¥ backspace ¥/

"ed, who did what, etc, Tales of

valor abounded!”

MegaWar: 11 actually has a
team structure built into the
software., One player can
declare himself to be a team
leader, name his team, and
begin to dralt members. A
team score is then calculated,
and posted along with the
scores from other teams. The
leader of the top team at the
end of a game {MegaWars III
games run in four week cycles;
most other multi-player games
don’t have such sharply de-
fined beginnings and endings)
is then crowned emperor, sent
an actual trophy, and allowed
to attach “FE” (meaning
“former emperor”) to his or her

handle. The top individual
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scorer (scores are based on a
combination of combat exper-
tise and planetary manage-
ment) is then named president,

Page 201

and sent another trophy, says
Winter. For Winter, his tenure

continued on page 203

LISTING 3

get_stringlbuff,n)
char fbuf+:
int nj
{
char templE1l;

/%t change this to the max. length of the atraipng §/

int uj
umin_stringitemp,n’;
if{use=1)

returnt
strcpy (buffer,temply
returniuly

LISTING 1

index {s,c)
char ks,.C}
{
int ny
n=1;
while{ts) {
it (¥s==C)
returnin)i
glse {
+4+g}
++N;
3

}
return (0)
3

sthepy(sl,s2,n)
char sil],s82[1);
int ni;
{
int a;
for (a=0za<nia++) |
sllal=s2(al:
if{sl(al==0)
break:
H
if(a=n)
£§1Lal=0;
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Tt Forum
continuved from page 201

as GameQOp has provided in.
sights un quite a bit of human
nature as the struggle for the
titles commences. "“It’s almost
like class warfare. On the top,
you have the most experienced
players, who are quite serious
and organized in their team
leadership. They sometimes re-
quire team members to have a
phone number where they can
be reached in emergencies, in
case some extra firepower is
needed to retain a planet or
capture a new one.

“From the top two or three
teams, there are then five or six
other teams, without a real
chance at winning, but who

play just for some quick"

shooting or rampaging. At the
bottom there's always the
teams started by players
who've become a bit over-
zealous in becoming leaders,
when they themselves have
only begun to play.” Fitzgib-
bons agrees, declaring that
some team members have been
associated with their teams for
literally years,

As might be gathered from
the description of the games,
they are quite an investment in
time, and since on-line time is
charged at an hourly rate,
they're also an investment in
money. “T suppose 1 could have
put a down payment on a
house,” pines Qberon, another
well-known player. “Then
again, I've never had this much
fun paying bills.”

The structures of the various
games also require different
minimum investments of time
from the players. In MegaWars
IIT, a fairly heavy usage over
a four-week period is necessary
to win. “The amount of money
in one’s entertainment budget
is definitely a factor,” says
Lavrenti Kutuzov, an avid
MegaWars 111 player and assis-
tant administrator lor the
Multi-Player Games Forum.

“Those who have the most
money ran afford to spe.d the
maost bime playing the .ame,
Same pa- time is alsn eed-
ed!” Detailed formulae for
planetarv management have
alsoc been developed. since
there are so many variables.
The plaver can become quite
serious, if he or she wunts to.
On the other hand, games like
“You Guessed It!” or
MegaWars I are not as intense.
"I like MegaWars | so much
better {than some of the other
games).” says Gary Shook (also
known as Aamiral Arrakis),
“because each game there is no
more than five or six hours in
duration. I can jump in, have
my fun, and jump right out
again.” The type of commit-
ment desired is a major factor
in deciding which game to
become involved in. “You
Guessed [t” is a real-time trivia
game, where players match
wits {with a real “audience” as
well} and gain credits for ac-
tual prizes. Even in Island of
Kesmai, one need onlv play
when convenient. "I think you
have to decide what will give
you the most bang for your
gaming dollar,” says one
player. "I like to enter a
dungeon in Island of Kesmai,
meet other players by chance,
and then leave whenever |
choose.™

Whomever the player may
be, the cornment is always the
same: "I don’t know what I did
before | started plaving! To
think I actually enjoyed sitting
and staring at a TV set! [slight
pause. as the speaker realizes
that's what he is still doing
while plaving the games on the
computer]. Well, at least here
I get to COMMUNICATE

with people. I get to forget
about everything else for
awhile, and really have some
fun.”

I waited impatiently as the
computer digested my com-
mand to attack 522.a. 1 had

spent rmy last amount of galac-

TECHNOLOGIC oYSTEMS

1060 ARUNDEL AVE.
WESTERVILLE, OHIQ 43081

Buffered Products

up to 512K

Serial-to-Parallel Converters
Parallel-to-Senal Converters
Senal-to-Seral Converters

¢ [nterface any computer to any
printer (RS232 or Parallel)

¢ Support for ail protocols;

X-ON/X-OFF; etc.

e [BM, DEC, Apple, etc.

e Custom configurations available

S 1933

Serialto-Parallel
starting at

tic money on the attack force,

and was determined to recap-
ture the planei. "There is no
resistance. {ne base sur-
renders|” dectared the com-
puter. I leaned back in my
chair and took another sip of
coffee. It hadn’t been such a
bad evening after all.

Changing Your Clock...

Found this pearl in the R/D
Newsletter {Avte Data, 210
Mountain Street, Haliburton,
Ontario, Canada KOM 180;
$14/year). As usual, the latest
issue of this great monthly car-
ried the following information
about changing the clock
crystal of the Tl consoles to
speed up console function
(and, thus, program speed). As
usual, try it at your own risk.
But it does work.

"To speed up a standard TI
console by approximately
9%, do the following:

Obtain a 14.318 MHz
crystal, a une-pole—two-
pusition switch, 3 pieces of
wire, about 6 inches long and
a soldering iron. Unsolder one
lead of the existing 12 MHz
crystal and selder in one of the
wires. This wire will be the

© “pole” wire {i.e. it goes to the

center connection of the 3 con-
nections on the switch. Solder
another wire to the bare lead
of the 12 MHz crystal.

One lead of the 14.3 MHz
crystal is soldered to the last
wire, the other lead is soldered
on the 12 MHz's lead that is
connected to the PC board. In
other words, all that is being
done is a switch from one
crystal to the other via the
switch. The two wires coming
from the crystals are simply
soldered to the switch so that
in one position the 12 MHz is
selected and in the other the
14.3 MHz crystal is selected.
Simple, heh? It turns out the
wire lengths, tvpe, etc. is not
critical, T used 22 gauge solid
wire € inches long and a mini-
toggie switch., Here comes the

Interface Cable Available for Most Computers
DEALER INQUIRIES INVITED

PHONE 614-890-6960

For technical infoarmation cal!
after 6:00 PM. Eastern Time

30 Day Money Back Guarantee
Shipping and Handling add *3.00 / COD add *2.00

neat part: It is possible to
switch clock speed while the
programn is running! {at least in
BASIC as that is all I have tried
so far...). The hardest thing is
trying to find a good location
for the switch. I put mine
peeking out of the cooling siots
on top of the console.”

Being the usual cynic that [
am, I asked one of the world's
greatest TI gurus, Paul
Charlton {author of Fast-Term
and currently a major force in
developing the new Myarc
computer), about this hocus.
pocus. Paul had the following
comments:

“Well, changing the crystal
is fairly easy, I think I got my
crystal from a Radio Shack
store...16,000 MHz...problems
vou may see with this
modification:

1) Some programs do ifo to
the VDP chip too quickly, and
they'll generally screw
up...though ‘tis no worse than
my 16-bit modification.

2} A more serious problem:
the RS232 baud rates pget
changed by a factor of 33%...1
had to special modify a version
a Fast-Term to take this fre-
quency change into sccount,

also this modification only
works on consoles which have
a 12.000 MHz crystal to start,”

Paul further said that the
oldest consoles had a 48 MHz
clock crystal and those after
early 1983 had the 12 MHz
crystal. The clocks speed
should be clearly printed on
the crystal. Again, do the
modification only if you
understand what you are do-
ing. Thanks to Bruce Ryan at
Ryte Data and Pau] Charlton
of Myarc for that information.

More On c89...

I have been totally over-

whelmed at the response to the
¢99 information presented in

yaur Tl Forum. Your letters
have been great. | have to in-
sist, though, that if you want
a personal reply, you must send
a self-addressed, stamped
envelope, We promise that IF
you do that, we will write
back. The ¢33 material has
been very popular and we ap-
preciate your letting us know
you like it. We do plan to con-
tinue our suppert of this
language in the future.

continued on plﬁl 205
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Tl Forum
continued from page 203
One of the really nice things

about using Compuserves TI
Forum is that you get to frater-
nize with some real geniuses,
The Forum (really, the TI
Special Interest Group or GIS}
is frequented by a large
number of the real “movers-
and-shakers” in the TI com-

munity. One such penius is
Warren Agee. Warren lives in

L.avonia, Michigan, and is,
truly one of the most knowl-
edgeable ¢39 programmers |
have met, He has written the
first commercial program writ-
ten entirely in c99 {the soon-to-
be-released “Article Filer”
from Asgard Software, P.O.
Box 10308, Rockville, MD
20850 and numerous tutorials
and program source code files
(available on Compuserve’s
Forum for downloading). He
has also taught me everything

[ know about this language. A
real programmer and teacher.

He offers as an exclusive to the
Computer Shopper Tl Forum
the following information.
Remember, you read it here
first!
Warren Agee's ¢899
Tips And Tricks

Compuserve 1D T0277,2083

BUGS found on the ¢899 disk;
The following string func-

tions, found in the file
STINGFNS on the c%9 2.0
disk, do not work properly.
The corrections are shown in
Listing 1.

Twe *"*NEW** functions:

x = in__string{string,cnt)

A replacement for gets{).
“string” is the char array that
will hold the string.”cnt” is an
integer that specifies the max-
imum length of the string to be
inputted. The function returns
the actual length of the string.
Returns a -1 if a etrl-z is hit.
Backspace is supported, as in
gets(}. This function is shown
in Listing 2.

The second function requires
in_string and strcpy to be
defined in the same program,
and is called just like
in__string. It is also an input
routine; however, if one enters

F P —

PRINTER REPAIR

a ctrl-z. and text that was in
the string prior to . alling
get__string remains unch.nged.
Sce I.i:itihj; 3.

The functions “in__string”
and ‘‘get_string’ were
developed by Warren and are
extremely useful. Try them
out. Warren js now working on
the first truly relational
database for the T1 99/4A and
it will be written in ¢899,
Thanks to Warren for giving
the Forum this exclusive.

Fairware Does It Again!

Canada {and Ontario in
particular} has really produced
some incredible Fairware pro-
ducts. Disk Manager 1000, the
¢®9 Compiler, and others.
Well, the Canadians have done
it again. RAG Software (R.A,
Green, 103} Chantenay Drive,
Gloucester, Ontario, Canada
K1C 2K9) has released a Macro
Assembler. This package comes
as 2 disks and contains exten-
sive on-disk documentation.
This package, like ¢99, makes
assemblv language more
friendly. By using the macro
library which comes with the
package, you can accomplish
several assembly language
statements with one macro,
thus speeding and simplifying
your ¢ode. It's kinda hard to
explain (there is an excellent
review of the package by John
Clulow in  the July
MICROpendium), but it's
almost as easy as ¢99 and just
as fast. Another major pro-
gramming tool for the TI.

Check it out,

Gary Cox, one of the driv-
ing forces behind one of the top
TI users groups in the country,

the Mid-South Users Croup
(P.O. Box 38522, Cerman-
town, TN 38183; vou can
subscribe to their terrific
newsletter for $10/year) also
offers sume unique Fairware
for the usual disk and pre-

stamped, self-addressed
mailer. Weather Forecaster,

the only program of its kind for
the TI. does just what the title
suggests and with graphics. He
also has a BASIC database. Try
and send $'s if you use them.

Thanks for sharing Gary. ¢

*69.95......

OKIDATA —
ERPSON —
STAR —

C-I TOH —

IBM —

Cail an Gther Printers
CALL FOR RAN &

ADARK:

7260 Collamer Road

ML Sertes

MX, FX, LX, RX Series
(All)

A10, B510, 1550 Series

Matrix. Proprinter
St/ dowr

PG - The bes

rep arr
Sround.

East Syracuse, New York 13057

Units retyrned UPS—COD

aisk drive

(315) 656-3988 |

Expart Systems
continued from page 204

cially available for only a few
year, the technology has pro-
veh its reliability and effec-
tiveness in field use. A few ap-
plications have been abandon-
ed, but most huve become pry-
ven successes, Costs are no
longer a barrier, many ex-
cellent hardware and software
products are readily available,
and many companies offer ex-
perienced assistance,

The risks are small, the
rewards are great, the time is
now,

Yiewpoints

Question: What educational
and professional backgrounds
are good foundations for ca-
teers in knowledge engineer-
ing?

Bifl Turpin, manager of Al
applications for TI's Data Sys-
tems Group:

“A technical background is
very helpful because a know-
ledge engineer is really a

The RAMJET 256K Print Buffer is the right
anawer lor the expanding personal or busineas
computer usar. A slow printer causas delay, rob-
bing you ol hours of computer productivity. With
the FAMJET 256K Frint Buffer, your computer 13
fapidiy freed up from printing duties.

LARGE BUFFER SPACE

The RAMJET 256K Print Buffer provides a tull
256K hytes of bufter space tor print data storage.
Same pther print bufiers only otfer you BK or 16K
ot buffar space, hardly enough 10 hotd a single
document. The RAMJET 256K Print Bufler can
hotd over 100 double spaced pages.

INEXPENSIVE

The RAMJET 256K Frird Bufler is econamical,
Maost other print butlers do not allow memory gx-
pansion, and the ones that do can cost Over
$800.00 1o expand 10 2568K. The RAMJIET 256K
Ptint Buller comaes complete with a hull 256K of
memaory a1 a lowar price than many other smaller

buftors.

modern version of a systems
analyst. So, computer skiils are
essential, problem solving skills
are essential-—and yet, many
people trained in those disci-
plines lack some of the in-
terpersonal and social skills
that are also necessary. There-
fore, I wouldn’t say that you
would have to have one of
those technical degrees. It
might be that a n in the
area of geclogy or art would
have enough techniecal skills to
be able to do the job and might
even be better at some of the
social skills and interviewing
skills...maybe even a combina-
tion of journalism and com-
puter programming.”

Michael 5mith, member of the
grotip technical staff for TI's
Industrial Systems Division,
and knowledge engineer for
the Campbell Soup expert
system (See November 1985
edition of AI Letter):

“I was just talking to a friend
of mine about that, and one
thing we're noticing is that
people with backgrounds in

education and psychology are
becoming knowledge en-
gineers. [ read a quote by Ed
Feigenbaum® in Building Ex-
pert Systems, and he said the
“knowledge engineer practices
the art of bringing the prin-
ciples and tools of Al research
to. bear on difficult applications

roblems requiring experts’
Ennwledge for their solution,”
which would imply that the
knowledge engineer has to be
a computer scientist of some
sort. But it seems to me that
recently some people are call-
ing knowledge engineers peo-
ple who simply go out and ex-
tract knowledge and relay that
knowledge to somebody who
can put it inte the computer.”

*Edward A. Feigenbaum is a
professor of computer science
and a principal investigator of
the Heuristic Programming
Project at Stanford University.
He is a co-author of The Fifth
Ceneration,

From: Al Artificial Intelligence
Letter published by Texas In-
struments Data System Group.

RAmyET

256K
Print Buffer

EASY TO USE

The RAMJET 258K Print Buffer is easy to use
It comes with an easy to undersiend instruction
manual, allowing anyone 1o Quickly learn how 10
gperate the unit.

CUSTOM APPLICATIONS

The RAMJET 256K Print Buffer can be custom

programmed for spacial applications such as a

FAST DATA RATE

The RAMJET 258K Print Bufter is fast. The

parallel version can send and receive up 1o 7000

bytes per second. The serial version can send
and receive up tg 9600 baud. This allows your
computer to be free for gther uses (ast.

remots inteliigent RS232 cantroller. For more
information, contact Paul Aenton at {206) 236
298).

Omnitronix, Inc.
$£.0. Box 43
Mercer Is., WA 98040
(206) 236-2983

The right solution

to increase your

computer productivity.



