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The
JOY
of
COMPUTER
GANMNG

W's A Dirty Job,
But Somebody’s Gotta Do It . . .

est. First it was those pesky aliens: They hurled
bombs, missiles, mines, and lser blasts st me
around the clock. Same even tried 1o pobhle me up an sight!
Na respect 3 all, . . These hordes of memacing foes must
have come from nearly 3 dozen dilferent hostile worlds.
(Why is it 1've mever seen a *friendly'' alien?) Each of these
woilds cvidently has its own Individual concept of combat
strategy, weapon design, ethics and morality because the
modes and severity of aacks differed widely. One thing,
however, that all these dastardly devils had in common was
their quarry—me
Same of the atacking hordes were acsomparied by
malevalent thumping as their precise mar Tarmation
aduanced hypnotically 1oward my flimsy barricade. Others
stayed stutionary bul hurled down fosrents of lethal missiles
shat | had 1o alternately duck and targes my lasers against.
My neighboss must have been really surprised when they
noticed all that debris sirewn across thelr yards. . ) Wha?
fas | nervous? Mot t hat is, pot uniil | had o pilot
all those strange land and space craft—everything from X-
wing fighters 10 fuluristic prairie schooners, Just when 1'd
Feel comfortable at the contrels of one, Ka-boom!—1i'd be
undey vicious attack, or ¢-r-r-unch!—smack in the middle
of a deadly ssteroid belt. Nothing like huge chunks of space
rocks whizzing around your head 1o keep you on your

O ver the last couple of months, 1've had vinually no

o
Bul it dide’t end with all these dewnright nasty aliens
and slimy, vile space ercatures. Oh no, not by a long shot
There were stilf the Empire farces to comend with. Here,
however, the ballles were more scattered and slower paced:
1 had time 10 launch 1ospedoss and probes, as well 28 assess
casually repons and plan long-term steatepy. Just when
everything was going 5o well, a Red Alest brought me back
down 10 carth, 1t seems the Cold War was no longer so
cold. . and my country needed me 10 eommand 3 SAM
{surface-so-aif missile) site. With all thal sophisticated
RADAR equipment, it shouldn't have taken too long to
finish “locking in'" on the enemy missiles and blasting them
10 smithereens, but as fate would have it, another series of
nergencies sent me packing—{irst (o rescue a downed
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helicopter erew Lrom shagk-infested waters, and then on a
hazardows jousney 1o the moon and Mars, where | had to
jockey my landing craft over some precty rough termain.

You'd think by then | should have received o few words
of thanks, wouldn't you?| But no, the moment 1 landed on
Mars, some terrorists decided 10 have 3 fiekd day, . and
there | was right back in the thick of things—commanding
a bamis squad. Now deflsing 3 time bomb s no Sunday

1 my neeves coubd withstand that beart-thumping
activity, you'd think 1I'd be in precy good shape for a few
mare adventures yet Lo come.

Hut nothing prepared me for what | was up against next.
Certainly, no one told me when | took this job that hun-
dreds of horrible deaths awaited just around the corner. All
they talked about was the treasure and glory! But when |
reached the edge of the high cliff, it was already (oo lae
1o turn back: On my left, 3 hungry python dithered toward

bones awmited; and behind she, a large grizaly bear blocked

oy only path into the losest.

Well, luckily § gor out of that one with my skin, but one
adventure Jed 1o another, . . And before § could Lake some
well-carned rest, I somehow had gotten involved in o pirate
Ireasuce huit, an escape from an ancent pyramid, the fer-
Fetiing out of AN AWESOME Secret N 3 savage island, saving
a Count trapped by a fiendish curse, preventing a nucleas
reactar from blowing its top, and alternately ewlcmnu o
phaost 1w, mysterics fn house, ancient alisn cvilieation,
enchanted treasure world, and a durk kingdom populated
by ores. dwarves, an old dungeon master, a beautiful
princess in distress, and an evil ringwraih.

Whew=1 never thought that ane mortat could get so
fired, Whatt 1 really needed was a chance Lo relax and un-
wind, . . So, handing my licket 10 adventure over Lo Indiana
Jenes, | planned on deing nothing but siting back in my
favarite easy chair and listening 1o some good music. Bul
They had ather plans for me. It was no use complaining;
1'd hieard the argument & hundred times before: "It comes
with the Lerritory. . . For some reason of other | was nesd-
ed 10 run up a bankroll by bening on the panics, to lead
a championship bascball icam te viclory, to bring back a
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shiny bowling trophy, 10 don my skis 1o better the old sllom
record, to outrace 4 suitide car, and then to take part in
8 grueling decathion.
somehow petting through that lang, long decathion,
1 sat down ta a nice big bowl of Wheaties and planned nay
R&R. Nothing 100 strenuous. . .nothing (oo mentally
demanding. . .just some good clean fun. So off 1o the
casings for some baccarnt, blackjack, craps, poker, and the
slots, It was run while it lasted, but They needed me back
o the j
Ikmmulwuleaﬂy BIG must have becn in the works
‘Decause of the way my training for the mis-

What we're now just starting ro see happen i€ aciually
1he reverse: This year, several million consumers will be con-
sidering interactive video games—as oppesed 1o passive TV
watching—that they can play at home in the company of
fricads and Familly, instead of plunking their quarters down
eoin slors at crowded arcades o all-night grocery stares
When they stari 1o shep around and compare prices and
featuses, increasing numbers of them will start to find that
the stand-alone, eanridge bosed, dedicated games machines
can be almost as much money as the new breed af lower-
cosl microcompuiers.

‘shon was being carried out: plenty of practice with challeng-
ing word games, coneentration exercises and contortions
wuh umnl:am cal cubes. They ebviously wanted
BIG assignment coming up. But befose

l‘d l'!nd. out :dm it was, there was an obstacle course to
necn(llle. and then the final test of m:r state of mnm
readiness— through a serfes of

The iting is already on the wall: As the price of
microcomputers falls even lower, many, many more con-
surmers who were initially looking for video pames machines
will be able to justify the slightly higher cost of a full com-
puter on the basis of potentially being abie ta do so much
more than *just play games.” Tromic, isn't

A few years s80r the grea topic of speculation and eause

igh
pheny shmane 3.1 mazes: | ahmost didn's rake 1t theough
that on. . .

Now I was ready. The BIG assignment finally came in:
Someone was needed 10 guide a dumb chicken safely across
a 20-lane highway. . . What? Enough is enough! Tell "em
V'm not here. Guide a chicken across a road like that? In-
stant chicken salad—witls me probably ending up being ac-
cused of fowl play. - . Let 'em get samebody else for that
ane. 1 wouldn't do Ll now even if They awarded me the
Pullet-ser Prizel

Micro Motivation Comes Full Circle

1've boen sitting here now several hours thinking lnd

hinking about those
escapades of mine, and wondering about the I'amasnr
et af imagination that we all must have—Ietfing us see
what we want of expect to see, In my case, it was easy

because 1 had a partner—one who was, incidentally, a lot
siore pathent than that dimb chicken | eventually got
up with. Who was this patkent purtner? Some gaunt gur?
Or sinewy sorcerer? No, none of these. My parter in all
this was a friendly Texan—a T1 Home Computer equipped
with the lntest in games software.
very much for games. And cven
when it became obvious that microcomputers were rapidiy
becoming the ultimate “*games machines,” 1 still felt that
all the excitement of video games was just o passing fancy.
it wns my befief that the popularity almmrsanmwu
simply due to bmpk Just trving 1o find nal uses far
machines that they hcmﬂn primarily l‘or other purpases.
Now 1 know better.

Tar n the indusiry was how to
e b e o Tt U LB
machines so that a mass market with its ofty goal of *'a com-
puter b every Tiome® coufil be eventlly realized. Everyihing
from elecironic mail and banking, to education, home
management, and tax/finan
nominated as being a likely can
Sure, entertainment was mentioned, but it was wwally lumped
topether somewhat smosphously with home management ancd
cducation, Mowhere do | remeniber anyone coming out and
“ating that il woukd be computer pyming that woukl uitimate-
r be this catalyst and pave the way,

Thre Serionsness of Playing Games

But repardiess of whetber video pames are a primary or
secondary motivation for petting a microcomputer, il's rap-
iddly becoming obvious that clecironic game playing isn't all
Just o game, Psychinorists, psycholopiss, therapisss and
educators are discovering how video games can dramatically
benefit their players. We bear reparts of how the pames are
specdling eye-hand coordination, shamening driving and math
skills {since the intricaie strajegies and geomeiric palierns of
many viden games provide paintess instruction in logic,
trigonometry and physics), preventing youth from heing
stricken by technological “*luture shock,™ and providiag an
emnotion cur (hy dissipating anger and frigration, assuag:
ing loneliness and allowing both the recaplure of kot athletic
prowess as well as the prowess that never wars).

Application of video pame playing as a form of therapy
in definitely on the rise. We're now secing this Lechnious
useil in treating brain-damaged victins of sirokes, aecidents
and senile dementia. The most impressive resulis, however,

234 The Best of oer

Volurus




have come from work with retarded or i dise

certain types of work more efficiently. This architeciural
design determines the gaming environment that a particular
computer will present 1o its users. Any limitations or cone
steaints will be very obvious. For example, if a computer
was designed without color graphics capability, then the
games software compatible with this pasticular machine
could not utilize color. Likewise, sound effects, musie, 3-D
animation nd syathetic speech are other game-cnrichment
capabilities that a micrecompuier may or may nol possess.
comparison of all presenily available mlcrucnmpnlus
viclds the susprising conclusion thar only the Texas In-
struments T1-99/dA personal com; has all the above
named capabilities ard permits programmers to use them
allin the same peogram. This represznts an abundasce of
erials" from which 16 construct games. When you
combine this with TI's fast and powerful 16:bit
microprocessar
Texas

turbed children. Here, video games often break through
where ather meshods fail. Psychologists have credited this
10 the "'mastery experience” that is now possible for children
wha Formesly were not able to be good in anything chie,
Unuil their exposure to games, they have never had a refuge
of accomplishment from which to deal with the outside
world. Once children become good at something (and, as
- resull, proud of (heir achievements), their attitudes and
performance in other activities also dramatically impeove,
“The Hardware Sets the Stage
As opposed 10 video games machines that are

10 be just “‘machines that play "mmnpuwsm
usually designed 10 perform many types of jobs, or handle

e €1 1904 rmari Votey Painng 5.

gaming environments availubls.

The separate Video Display Processor chip [TRMSIHAAY
M the TI-99/4A is & good example of T1 mplementing

nally in hardware what other compuiers require pro-

;rammmmdn in software !ll'lndaedllm be done at all),
This. €3 the
ihe ability to simply access il motion {independents
ty of the program logic) 32 smoothly moving colored obe
Jects ealled “spritcs''—objects whose shapes can very casi»
Iy be defined, magnificd, colared, given a 3-D overlapping
appearance and checked for collisions, These are the
modular companents from which many more exciting
arcade-type games will be construcied in the future.
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espite the act that action games programmed i in o
Dhlgh tevel J.lngum such as TI BASIC run much
slower than in low-level languages such as S0
Assembly Language or GPL (the programming language
of Ti's Command Canridges), it i indeer possible fo create
reasomably fast real-time™ games If you bservea few rules;
1. Keep the number of maving objects 1o a minitmum,
2. Keep all uanecessary statcments out of loops wsed to
move oblets.
3. Usc only onc character (o define objects you want to
move quickly.
4. Increment the positions by tws spaces each loap. This
makes the movernent slightly jerky, but contributes gresily
10 the illasion of speed.

1ve followedd these rules in writing Anti-Aircraft Gom,
The basic idea of the gam pie: You must shoot down
an aitacking plane with your missile kmmcher before it blasts
vou twice with its Iaser. The plane altacks at random heights
Tora borh he e e eigh ddes. 18 gpead 104 Ty

on the skl level yeu ch

m l'lc I.mmﬁ-crcan move along the ground, and even hndc
behind a barriee: but when it fires a missile, it is commitied

10its last position until the missed shat passes off the screen.
You'll have to move around as much as possible hecause
the plane *“remembers™ vou |ast position and there is higher

expect 100 much protestion from the barvier; Afiet five lascr
blasts for less, il you launch missiles through i), it will
disivtegrate and leave you exprosed.

EXPLANATION OF THE PROGRAM
Anti-Aircraft Gun

D060 Instrug

6BD-B10 #m yn difficuty,

B20-870 5o variies so ke plane fire mere a3
STy I

definisions and color asignments.
[m-l m:uhm I tank,
1260 Calculades plane's heighi.
Determines the dircetion af the plane,
1350 Reads keyboard, and beanches 16 subsoutines.
Fires tank's rocket.
Moves plane,

1620.1650  Devides whether plane wil |'|||: Side
1660-1760  Fires

17080 Checks for 2 it on the
plane Ty The tnk’s rocke
190.1EK) Checks for oe plane sl the Sige of the screen.
1900.2030  Determines e the pla
AN0.390 ©1F plane 1 Lk WL evuliancomy, the tank
win,
2002180 Derermines new diecarion for the plane.

Caleulates seare,

seore,

e s destroyed by the ank

Calsalaies if 8 free game was won; starts aver.
i,

Mo tank right.

END. +

Dmmu
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BATTLE AT SEA

“ amn the topadoss! Full speod ahead . . . Get
ready, all you anmchair admirals out there in
S9'cr-land. You're about 1o do battde with the

‘most crafty enemy of all—the Imperial TL Fleet, 1 you're

oid eneugh 10 remember those miny Saturdays in the pre-

TV age, you've probably spent many as hour with pencil

and paper playing Battleship. In the intervening years, Bat-

dleship las been dressed up as & condumer {tem in many
forms: First it was “‘cardboardized,” then “plasticized,™
and finally “electronicized **

Well gang, a it happened, one rainy Saturday afiernoon

a fow months ago, 1 had this mad urge to play Bar-

tieship . . - The expensive lecironic version locked really

in a local oy store display, but | sure wasn't going
w0 spring for it—especially when 1 had my trussy T1-99/4
personal computer wailing L0 CATTy oul my every

So program it 1 did. The result: Bauleship has now been

"9 erized” inlo 4 6K T BASIC version, which | call Battle

Sca,

a1 Sca.

Two 10 x 10 pricts are displayed on the screen along with
the row and column designations, The computer will ask.
yau ko enter eoordinates for the placement of each of your
ships an the grid ar the right, Each coordinute must be
entered separately; for cxample, first A 5 and then A b ase
entered for the destroyer, Since the ships occupy different
nuenbers of grid squares, I've put in a counter for each i'hlp
16 indicate how many remaining squares must be enter

Alter all the coordinates for & ship have been tnwed
that ship will be displayed on the screen. Once all five ships
are st up, the computer will secretly set up iss own ships
on the grid 10 the left. You woa't be able (o sz the com:
puler’s ships, sinee the whole idea of the game s 10 1y 10
find them.

Copyrgha © 1983 Emarid Valey Putibing O

Once the compater has se1 up its ships, it will ask you
for the coordinates of your shot at ifs grid {on the [e01). You
st enter your shot 65 o row letter, then a columy, umber.
Valid coordinaics are from A to J and from 1o %, Any
other entry will result in having to enter the coordinates
agais. Your hit or miss will be marked on the grid and
isplayed al the bottom of the sereen 28 4 MISS of *"HIT**.
The computer will then take a that at yeur grid. It cannog
see your ships, but it does keep track of vhere the hits and
misses are.

Adter a hi1, any ship that has been sunk will bs displayed
at the bottom of the sereen. The score is also updated at
this time: one poiat for ench ship sunk, The first player 1o
sink all five ships will win the pame.

Because there are no moving objects in Uhis game, speed
was not the most important factor in the game design. The
action happens to be fairly fast, but the critical facior was
programming the somputer 10 make intelligent decisions.
With no limit on availatde memary, | might have been able
10 write a program with fawles loglc. But here that wasa't
the case—1 had to stay within the confines of sandard 16K
T1 BASIC.

J stasted by giving the compuier a set of nules and scveral
variables to test for o given sitation, First, if 4 ship has
teen hit anly onee, the computer will take randem shots
around that hit uniil the direction is determined. 1t will then
continue in that direction until the ship cither sinks, missss
1 shot, Of RS 1 10 the edge of the grid. It witl then reverse
and shoot at the nther end if the ship wos not sunk.

And now i's you against the Imperial TI Fleet?
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EXPLANATION OF THE PROGRAM
Battle At Sea

Line Nox.

100-630  Initializston: Set up varinbles, characrer defini.

tica, and color assgnenents.

GAO-ATD  [nstruction pags.
E50-10HD  Display 10 % 10 grids,

10201100 Comtrol loop for setting up your ships an the 10

IIlO—ISﬁ Subroutines holding daia on cach ship.
350

370, zrancm o subrouting: computer seis up fis
13901530 Dilplay mmessage for ship coordinate 10 be
it
N'PUT coondinates of ships.

11!11950 Ptl‘ the coordi n
|960-2030  Check that all M are valid,
ship an the 10 x 1D

=
2230-2380  Controd 'kal: holding data 'h%“:amrmm o set

2390-2600 S\IDIINUM 10 et up compuer's shims at

26102860, Set up virisbies fox mutssagess subcoutines for

28%0-2910
20201170
31803340
B
amaito
41604450
AE0-4620
45304770
ATEG-4SR0
S-S0

030
51005190

s

cisplaying th

Kok track of umm‘ i 1. Branch ta ither
user’s shot, or

comper fakes ks A eyl

Read keyboard; INBUT user’s shot a com-
uster's grid.
Cheek for walkl INPLT, hit or miss,
For direction of hits on your ships,
T:k rasdoun shot atound st T iy e

¥ more shan e hit on & ships akes anather b
in pecpet d direzion,

Adiust when comtputer gets o hit.

Find ur he many Tis on each shipi uscd for
bath enmputer and u

o s T e cf ships 1

| b
1>nmy i sips hat b becn devoved afer
Ditey soors

;E-M\IIIIUE \ﬂlnnlh\ Tor next game,

Subrouting vt maks sure ships e n line

u:'!
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I
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L
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‘ou are the chicl security officer in charge of defeng-

ing the Eanih's newest Battle Star from alicn attack.

Al first, the alienss are few—irying only to probe your
weak points. Later, they attnck in force from all four direc.
tions. 1t's their somewhat ancient muclear missiles again
your laser battery. One hit by a missile, however, and the
entiye Batile Star is obliterated. The spesd at which you can
react and move your fingers i the anly thing that stands
between victory and total destruction . , .

Ta fire a laser in any enc of four directions, press any
of the arrow keys. These arc the only keys used. You may
not move your Battle Star because ol your geosynchronous
orbit and large size. The entire game is an hand-cye coor.
dination exercise. At one point in the game. (the atiens
become 1o fast you may net be able to move Fast enotgh
to prevent annihilaticn, There is, however, &n “automatic
speed check™” pul into the program: if you can reach this
Jevel and maintain it, the endurance of your fingers will be
your only limiting factor. If you wish to make the pame
even mare difficult, you sould adjust the limiring speed o
the raissiles. This is done in lines 730, 760, 790, and $20,
The X and ¥ velocity in the spritc being defined {whichever
X or ¥ is not zera) can be adjusted. For example, in line
730 the X velocity Tormula is 11 —(L/10). This will allow
o speed Greater than 10. Change this 1o 15— (L/10) and
the maximum will be 14, with the initial speed being
3. I ane line is changed, related lincs must all be changed.

234 The Best of 99'er me 1
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The program is very short and siniple— requiring only 3K
memory and Extended BASIC. There is plemy of room far
A good programmer to experiment and try adding 10 of im-
proving the features, The action is simple, but can become
fairly Fapid—thus making the game very challenging. A Bas-
the Star is positiancd a1 the center of the screen, and made
up of B aprites (3x3). 1 did this for dramatic remsans: When
the Battle Star is hit, cach section of it biaws up ane flics
in a different direction. An alien ship will appear to the kefi,
right, above, and betow the Batele Star. At firs, only the
ship will be displayed; later, the ship and a nuclear missil
will appear. For every missile knocked out of
score will Increase by 20 poims. Far every
destroyed, you will receive 50 points, The tric
the program was 10 make the laser rays coming from the
Battle Star siop afer enceunicring a missie, Since the missile
is a sprite, its location is checked using the CALL POSI.
TION statemenm. Then, calculating the distance from the
Battle Star's cannon and dividing by 9 gives me (he divtance
din Tumber of characiers) of the missile, 1 (hen wse 2 CALL
HCHAR, or CALL VCHAR (first with the ray bolt) and
@ CHRS(32) which represents a space, Finally, | delete the
Eiven sprite. The result is a fust baser boli and inereased pro.
Bram speed,

‘One problem [ encounicred when the misales were travel-
ing ot high speed was that they somctimes passed
through the base withow 1 hit being detected, This problem
was alleviared by ehecking POSITION instead of COINC,
sa that if the position was past the edge of the Baile Sea
the missile would blow up,

SR ““M




EXPLANATION OF THE PROGRAM
uile Star
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HARRIED HOUSEWIFE

nis maiching game is dedicated 10 tired howsewi

everywhese who Face the daily baiile of keeping eic

houses clean amidst the unrelenting artacks Crom their
Kids, husbands, dogs, cats, visiting relatives, unexpected
friencs, and even home computers—thoss new family ad-
ditions thas seem 1o be Foreves spawning dust, ous-of-place
Turniture, and loose pagers.

Harried Howsewife uses the color graphics of T1 BASIC
1o depict eight household chores: dusting, sewing, washing
dlothes, doing dishes, coaking, vacueming, shopping, and
ironing. It i+ & matching game that even yeung chaldren will
enjoy playing. The cules arc simple: An asray of 16 squares
s displayed on the sereen. Each square represents onc of
the eight chores, and of each chore

1 you get roo harred and want [0 quit, press § for stop.
The arrangerment of the current armay will be displayed.
After you have examined it, SHIFT © (BREAK) 1o ensd the
program. 1f you really feek you must win more often — that
is, end up with everything matched 1o signify that clusive
“i¢lean house'” — you can keep (he Kids ou of the house
lomger by increasing the number in line 1420, Then enjoy
ihe fantasy of & completely clean house all the time. Whar?
Why can'l your home computer meke Uhis fantasy netually
come true? Be parient. 1t's jusl @ matter of ims. . .
Anyway, in the words of a m:mmpular sang: Such are
the dreams of the everyday housewife.

i the array. The object of the game is to find each pair.
Yo dis this by choosing (v squarss o1 a tive and enteting
ihe comesponding two keiters, As a letter is entered, the chore
for that square is shown. 1F a match is made, the choic is
conudered finished and is lissed on the right side of ihe
sereen. If @ malch is not made, the (wo selections are
covered, and two mere letters may be chosen.
When all cight pairs are matched, the housewark is com-
. you have i clean house and the game is over, But you
must't Lake 100 long, because when the kids come home
(determined by the counter in line [420) everything pees
serambled and the harried housewife must starl
over. . . And as all harricd h i katow!

It B

Thas program Hustrates the capabiliics of T1-99/4A color
graphics. Characters are defined in cach of the sight user-
defined character sets, and each sel has a different color
schemie. These eight sets are used for the cight chores; and
for ease in programiming, they are numbered | through B

Two charaeiers in Set 2 are also redefined with 2 blue
foreground and a red background (*FFFFFFFFEFFEFTF
F** and “0"") 1o draw the 16-square checkerboard array. it
5 drawy with 2 triple-nested FOR-NEXT loop (ssatements
2040-2150).

The cight chores 1o be drawn arc called in subroutines
[ua[:mﬂ\ls 2250 1o 3060, The subroutines use x- and y-

's ot ey 10 get acompletely clean house. Often the goal
1o beeome somewhai more attainable—just secing how.
an be nccomplished befose the kids come home.

PO T T T w—

dnﬁmt the placement af the special chamn:n
The coardi specificd

Th coorinites of the chores ot each o the sixieen uarcs
are listed in subsoutines ko (sialements S350-59H0).
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Toset up the array of 16 squases, two arrays are actually
used: WORK(16) and HH{I6). The WORK array is Biven

the numbers of the cight chores; WORK(I
‘WORKL =2 ORK= 1

n fsiaiements 1370-3400). For the HiH array

WORK(I0)= 2; and s

ubscript

a5l
Ilﬂ is chosen a5 a random number from | to 16, HH(RR)
is then set equal to WORK(RR}, and then WORK(RR) =0

50 it won't be chosen again, This process continues u

all 16 numbsss of the HH array have been filled randomly
with the numbers from the WORK array (salements
3410-3470), These numbess are the chore numbers for the

squarcs. For example, HH{4) = T means that behind the ¢ih
square (D) would be chore sumber 7 {shopping),
The

WORK array is then reset equal 10 the HH arcay

=0 the chares exn be printed i order on the squares for a
*elzan house'" oe far “szop",
s the game s being played, the HH clements are sex
equal 10 zevo if @ march is made, 50 the match can umy

scored once. 11 a player chooses & square wh

h h
previously been part of a matched pair, the word DONE"
Appears acrois the square.

EXPLANATION OF THE PROGRAM —|

Harried Housewife

Line Nes.
ISD-1B0  Prints itk screen, Returns for next chaice.
190-260 Defines eolors for eight household cheres, 1 23 cight matches have been made, prints
A0E0 Defines wpesial characters far diawing the CLEAN HOUSE
o5 slayer wasts 10 siop
1 I'lwpln)‘s the cight chores on fitle screen. 1560 urient arrangement,
BLEN ek counters for the mumbes of el pucsses IET0.1510 B )
and |hr Tamber of pacerstat mafches iyt (_\ran gl ather prinu
860 Dimensians arrays 1o handle 16 clements. 1550 Prin RE NEVER ENUS.
ST0-RED 5 charnclens for checkerboard, 2080 nulm ;crm until SHIFT C (BREAK} is
a0 Dew or e sereen pres
910920 screen and makes it ¢yl outines:
91a Denes ot far checkes 2470 Prini hecheshoard,
4 JIBDI2I0  Prinis Jettes A 10 P am squares,
24G-230  Prins S= STOP and returns.
03410 Draws feather duster.
i 2420240 Draws sewing mac ine.
Prinas twa redd Enes for the \ql.u\ ehionen. 2002600 Draws T-shist for 5
i fox ltir A fo be pres 26203690 Draws cup and el e,
10 Prinss the ehasen 2700-27" Draws o
120120 Firds chore mumber " soondinates for square TRI0  Draws sacum craner
262960 Draws shopping bashe,
12401260 :a‘ the saure has boen previausly motched 2990- 3080 DMM iraning baard,
prints DONE. 3090:3 Places svmbols an thls sereen,
0 Draws firs chare on square. INGAED  Plays music for tike sercen.
12801330 Wasits for second letier 10 bt pressed and prints 1 Puts tro scis of chore rumbers n WORK
it.
13401350 Hinsthe chore mumber and coordinates for 230390 Rardrely arcanges chares in M1 array, 1wo of
that cach chare.
13604390 Prines DONE. 1004 Rt K naray cqual to HH array
106 Drws sccond chore on s 1 Retarts mumber of malshes,
1416 Checks for a mancl IS0 Clears prined list of marches m
1420 Tt the umber of il TSI Reoets FFHE aresy 1o orieant WESRK rray Tor
1430 ITIME - 10 prints mosage 10 bury, printing.
1440 I TIME .« 12, & e hom 104450 W) < b5 made, blinks the pictre and
1450 Banches if E & e them 0 prints the chore In the 5l|=d" e prisns
i Clears previous meaye e piure in he
4701520 Frints OH NO! KIDS ARE HOME! 50049 Trinws PRESS ENTER 15 CONTINUE ana
15301550 nquims chesksrboard and scrambies hores for waits for reipanse.
4534550 Clears mewapes.
1560 Piints PRESS ENTER T0 CONTINUE and 46009610 Cavers squarcs again ard relubels chem,
et for resporsc. covers suares for rexe agin Rezurn far mext cho
cheie 48505780 Subroutine for m»e»lm particular square,
1570:060  Prinis SPEED KIDS WILL LE HOME S00N! P Color blue <qes
1630 Same ax 1540 205360 Colors red
IGKHTR Correct match b e, souns o of A, 50000 Designates m; .|-m pumber and couninaies
prints finished ch Tor the squay
TTLITI0 St e ehed 10 £ex0 50 they can't be
again.
238 The Best of 99er  Volume 1 Copright ©1EMY [varsb Vily Rbhuing Ca.
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GRCE &

ou are the Captain of the Force 1, a United Federa-

ion of Planets police cruiser. A message has just

ceme in that a large number of alien bandiis have
miered your sector and ure planning an attack on your home
anes, The bandits cannos be taken alive and therefore must
3 destroyed. The job won't be easy, so you'd better sty
dbert.

Since the bandits are armed with short-range Faser can-
wouss, they should be encountered wher beyond their liring
ange. As you become a better pilor, you may chose to
nerease your ship's speed with higher levels of difficulry.
Chis means that the alien eraft will be approached much
nore rapidly, and more accuracy on your part is needed.

On firsa sighting, your radar sereen will show the alien
a be no lasger than the background stars, and very dif-
icult 10 pick out among them. As you approach the s}

- will biecomme larger and larger, unsil the alien is either in
e 10 fire s laser eannon, or slightly oul of range fying
ight past you.

‘To manewves your ship in order (0 set your gun sights
s the alicn bandie, you must use the four arrow keys. If
ou hold a key down continually, your ship will keep ac-
elerating in thar direction. This will, of course, cause the
.Ir fietd and the alien ship to meve moee in the opposite

ectien, For example, if the alien ship were moving off
‘lhe right of the screen and you wanted 1o bring him back

4@ the center, you would hold the D key down umil the
ien started moving toward the center. Then to hale all
iowement by the alien and keep him from going (o the left
" the screen, press the S key until the alien sither sops or
aws down 19 a minimum speed. The idea is 1o slow his
arizontal and veriical speed 1o a minimum and position
m in the center of your gun sight. Ta fire your laser blaster,

ess ENTER. Getling the alien in your gun sight may not

easy @i

1Iod.ma.l|)‘ shifis course like all skillful space bandits, S0
st when you think you have him, he's off in another
rectian . .

prifac 193 Emaraid Vadey Pukeduny Co.

Yen Bave 1000 units of fime to compieie your mission
before tse strike on your plant. I 25 or mere bandit ships
are destroyed, you will gain an extra 1000 units of time 10
anack the sccond wave of aliens.

The Program

The program is written in Extended BASIC. I decided
here to,make use of the MAGNIFY commands to creaie
aseriss of space ships that stant of f very small and gradual-
Iy beeome larger, This gives o mare realistic view of an ob-
Ject coming closer. | gave the ship a randam speed—slow
au first when iL's 21 a great distance, and accelerating as it
gets closer. | akso gave the shis the abilily to change direc-
woms randomly 19 percen of the time. The ability to we
sprites for both the ship and the star fleld made it possible
1 ereatz the illusion of actual motion—not just changing
the alien’s direction in reference 10 yours, bu also with
Tespest to every star in the star field. For example, take the
<ase of the alien ship traveling to the right of the screen and
all of the stars nea moving. If you press the D key until the
allen 5101 moving, 8 of the stars will now be meoving o
he lef, and the alicn will be stll. This woeks the same way
vertically.

By using the COINCidence statement and the tolerance
opiion, | was able o make it more difficult 1o hit o ship
at a greater distance (whers it needs 1o be a direct hit) than
10 hilane that is nearby, There is however @ ime delay
feom {he time you press the [ENTER] key unil the laser
fires. This makes it wimost impossible 1o hit @ moving 3
5o the challenge will be 1o ge1 the alien in your gun sights
and held him thers long enough to make a succcssful suike,

The lascr bolis that you fire a the alien are there all of
the time, but kept Invisible. [ then use the CALL COLOR
SEAICTENL IWice—Diee L0 T e the bolts, and 0ACE 16 turn
them back off,

If the alicn ship is still in your gun sight when it reaches
mandinum size, you will be within range of his lascr cannon
and be fired upon. WARNING: Laser cannons never miss.
a1 short rangst
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: . acc how many crashes you can have in each crossing or
R sttt ot s 15000 2 T v =
1o drive and try not to hit any other cars. Oiher Programming

drivers see how many cars they can hit. This computer ver- My goal for this game was ta make & game in Extended
sion of Dodge'em has several cars randomly maoving up and BASIC with a5 shor u listing a3 possible o even the non-
down the scrsen, The ebject of the game b 1o drive s quick- Eypert would not take too long o key ina Drogram to run.
Iy a5 you can from the right to the lcft of the screen, See This program i a.tot2] of 73 staterncnts yet conraing 27 mov.
what your minimum time is for crossing. A short vitory ing sprites. The nctual game logic is contained in 21 lines

melody will be played if you cross susccessfully (no crashing). (Lines 160 18 360). You could really have fewer lines by
Of course, some of you players may tire of that and tryto

stacking statements if you den't mind Tong lines.

Pl a 7 "EXPLANATION OF THE PROGRAM
2 = DODGEEM

Line Nos. 30 I there & & cmshy, sounds & crashing noise and
100150 Introducrory REMarks; braniches 1o 1Rl screen, increments mu f crashes.
160 Cleary sereen. 1 340 I the car is not at the left border, program
170-180 Dirarwes left and right barders; prints “TIME-" whes to Line 240.
190-220 Places 26 cars moving wvertically ot random 350:360 Stops the red car and prints the mmber of
il iace v car st D TR e e, s i it
L dereen; becps, = ooyl 00
Jram i ey pressed,
$ﬁmﬁ andl moues red car, s

ﬂ b, il prints time counter.

i ‘Checks eoincidence far & crash. SROT10

Velume 1
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Each player has one rockst, The object of the game

is to destrey your opponent cither by missile fire. forc.
g him to crash with an astefoid, or by causing him fo use
up his allosment of fuel,

Wou can fire missiles in any of the sight directions select-
able from each side of the split keyboard. Missiles groit a
nerve gas that paralyzes any moving object on the screen

i of the missile goes out of raNEE—i.c..
BFf the scrten, Firing a missile, however, does require an
expenditure of fuel.

Each rocket stares out with 50 units of fuel. One unit s
subtracted for each move, and a miwile shot costs § units.

Sm War it a two-player game written in TI BASIC,

of fuel, 50 you must iry to move efficienly and shoot ac-
curarely. If you run out of fusl, the game eads and the other
player receives 2 points

1F your missile hics the enemy rocket, you seore § points,
IF you crash into an asteroid, your opponent fecsives 3
peints. And if you crash inte cach ather, no points arc
awarded, If you shoot an asteroid you lose | point but the
game does nat stop, @

Hoke: H waing & dish ayaters e CALL FILESV) prior o RN,
Evan 40, you st s during

o conditions e
rvtmry i (i -u|nl Erogram wifl iail. T stminate this, you
5 Setete i e

festructionat PAINT siptrments.

EXPLANATION OF THE PROGRAM
Space War

Lime Nos.
150-160 Clears screen, [nitializes fuel 30 units; makes
lkfninon of characters and colors for

reen ind imstruciiont, Chardcicrs e e

Drawa
nmus burarr and binks cobors untit user

Ak I uses wants Instroctions and wais for
response,
PriBls irstrctions invisibly and makes white let-
ters appeas on
escs letiers m white on black
and defines colors foe ga
Befiney :hlm:tru far grl!lhu!'- Charggiers stast-
“therockers in differem dires-
T the. e S sadicaies asicroids.

zes variables and

1. BT are coargines for -

msam:..'\ B and ©, 1 et 1he ocheins
imates,

cnardinal
hen 7 ramdom asteroxds,

aws center asteroid,
making sure asieralds do pet overtap,

21602240 Receives players’ inpar., I @ key has been
od, hm.cm ocontogly. If > kry by

e other player's
keyboard alines obten, & fndicates
who is pf.rylﬂg "W | when an ssierod has been

i

22502310 anruu:: when yellow rocket fires a missile.

2M.3470 rocsdine when vellow rocket maves,

24802340 r-mmlm when blue rockes ﬁrﬁ missite,

25502700 Proceduse when blue rocket

2710- 1460 rmm-m foq moving the biue rocket diffevent

MO0 Rosimes Tor shosring missile different
direiion;

A750:5500 l!mllmel Tot maving vellow rocket different
direcison:

5105830 Sounds era Al i ki,

SACEOH)  Caleubiics and peins seoves

FR0-E040

Erinis,opiion 1 play, Agn A (oo

g Srkaadd
lsewnh- T8 Thedk TTrosker o Mt g ITReEae

“EREHGI0

HEHLL
E206260 S l vc © rﬁtﬂ il astoroid @ in that pesic
TIA0  Prosetue T rovket s aut of furl
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aze Race is 8 game written in T1 BASIC for two

players; one controls the red soidier, and ane con-

trols the blue soldier, The game starts out with
the oppasing soldiers bost a1 the ends of a forest maze. The
objest is 1o reach the safe zone scress ihi field withou
mesting the enemy, The first soldier 1o cross his boundary
into safety (through the entrance) wins the round, and the
pame continues until one soldier scozes ten Limes. If the
soldiers collide, neither one scores,

The maze is drawn randomly by the computer, so if an
impossible maze s drawn (an entrance blocked or a soldier
surtgunded), it may be redrawn by answering the “Changs
Maze?"" option with ¥ for yes.,

The red soldier is moved by pressing the amow keys on
the,left keyboard. The blue soldicr is moved by pressing |
Toz up, J for left, K for right, and M for down. You may
wish (o usc the Yideo Games | Command Cartridge overlay,
No diagonal moves are allowed, and 2 soldier cannat go
through a barrier, Onge a key it pressed, the soldier maves
in that direction until another key is pressed,

The difficulty of the maze may be altered by adjusting
the PRINT statements 220-560. The & is a blank space on
the maze, and @ s a barrier,

il

EXPLANATION OF THE PROGRAM
Maze Race
10 Sranches o tte sureen and inspucrion.
180-210 .oqlmr o print memages on wreen below
20490 Subroutnes 1o e print mue o b a3 e,
MO0 Cars screen o prias maae, Lincs
are chase Tandorsly then prig
PUIa0) - Pliost sckbcry of o poua ool of sikes in e
diom hnr\mnml 5041
750810 Priuts % CHANCE lAZET". waks for
e arhes
090 Iniiaiies varlasies: R Ror B and BY e
irecti RXC, RYE, BXC, aad
BYC are coordinaies for the red and
sobdiers, RED and BLUE = | for a win, 0 for
3 lows. ounds a “besp” o san game.

FULI070  Reads red soldier's keybourd entry to mave,
10801210 Checks where soldisr will move and redraws
ackdier, c:mm lotation for space, biock, ensmy
erarame, of hi s
12001400 Weads Blue sakdiers eyboard entry 10 move,
I410-1580  Checks blue solduer's move and location.
%1620, Routine if soldiers coli
1H00-1760 Friats sssage when oo Saldier wins.
ITHIS0  Prin
190200 ks "mv AGAINT™ and Bratches
2102180 Frin (e recn and defines characters and
i asks IF instructions are oceded and waits
Far respanse,
21902290 Prins instructions if desired.

Copyright © 1981 Erribd Viay Pusiatiog Co.
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Tex-Thello

ex-Thello is a microcomputer version of the popalar
-Othello (2 trademark of Gabriel Industries, Inc.)
garie. The program written in T1 BASIC, pits
the hman plaver against the comparer for an exciting game
onthree levels of difficuty: On Level 1, the computer just
(ries to-capture the mast smarkers, On Level 3 (the highest
leeld), the. ks i i
MEF sfuares —ths providing it with more of ::heu«m:l
advantage. Level 2 is an intermediate level, The program
- witfcheck for ilegal moves (sounding a waming tons within
- 30 geconds) and change the color of Mcaptured” markers
 iiccording 1o the moves; :
- Game Rules
:-Since-the-firse-four
! must be netupied (in
Er=m auiematically

sauares in-the middle of the board - ——
*eheckerboand fashion™) firs, the pro-
provides this initial setup.

2. The player altcrnates tums with the computer by enter.
ing the grid coordinates for a move. A sists of plac.
ing A color square so that it *caprures {by completing the
cutflanking of) one or more of the opposite color squarcs.
The computer will then change all the captured squares 1o
the oppasite color,

3. A move must always consist of capiuring at least one.
square.

4. 102 legal mave cannot be made, it then becames the op-
ponenl’s tum 1o move., :

5. Capturing may be accomplished horizontally, vertically,
o diagonally in e or mare rows or directions,

8. The gnmg is over either when the boagd is filled with col-
07 squares, when it 5 not possible far either epponcnt 1o
move, of when the board is Filled {or partially flled) with
all one coler. The opponent with the mast squares is the
witther.

; EXPLANATION OF THE PROGRAM
- il " Tex-Thello

¥
Dimersions arrays for sauares capaured
B e i o,
lon screeiis; aser peesses o key for chodees,
rames; stored in PLAY(, 10,

»
16
be Nos.

CLakh bl 15

S ey umgx“w move, Ce
Player presses mn nsmber then row number
fof move,

‘Compures peints meve,
G180 Chocks o egal e,

Sets values of survounding squares (o zero,
TAYE O Sereen And swilches Appraprie

Saptured squancy; increments TURN (i of

aves). 3

1350-1550
15601620

wes) p
1630-1740 Cheeks 10 see if board gill vontains wor golars,
otherwise beanches to end of game.
17500790 Chamges player number For next mrm and bran-
ches to inning of .
18002080 Talies squares for rach player fod score,
2050-2100 if

eampurcr's ove:

i the number of squares that can be

: HARD iy !h-h:?ofdimnlby (1, 2,

he different levels, the board positicns
s
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- Tourist

highlight the sights that abound in and around the
City by the Bay, this TI BASIC program is actual-
Iy two games in one.

First, try your skill at driving dows Lombard Street
between Hyde and Leavenwarth. K's on a steep hill and
Is known as the “‘cookedest street in the world.” Use
thelefl and right arrow keys (S and D) to steer down the
red brick.road without bumping inte the white concrete
sides—or onto someone's green lawn.

Now drive north across the Goklen Gate Briclge to Muir
Woods, a beautiful, peaceful forest with some of the
world's taliest living trees. Start at the upper left corner
of the ecreen and take a quict walking tour through the
woods, Use the arrow keys to change direction, then press
ENTER to mark the trees you've seen on your map.

Programming Techniques

Thig game program implements many of the features
discussed [n the article Fun and Games. The title sereen
presents the choice of games, and the player nesd only
press the key of his choice (wromg keys are ignored). The
pragram wiil then branch to the approprite game, and a
screeri of instrustions i printed. The scroen stays on the
instruetions only as long as the player wishes. The player
can just press any key when he is ready to siart the game,

Crookedest Street uses serolling during priating 1o
simulare the road going past. A DEFinition statement
near the beginning of the program on ling 170 defines
A random coos Ll

uI left my heart in San Francisco . , ."* Desigaed 10

. wmns to the right. Lines 930.980 keep the car on the
screen. In Muir Woods the person may meve up, down,

280 The Best of #9'er  Velume 1

feft, or right, but will not weap—staying at the edge, in-

ead. The person witl also continue 1o move in ore direc-
tion until another arrow key s pressed; the character is
moved in each CALL KEY loop.

CALL GCHAR(X,Y,G} is used in both games. In

Cronkedest Street you need (o know if the new pasition
of the car is & red square (okay}, a white square (crashy,
or a green square (fatal crash). Afier the new car po
tion is drawn, the old position must be replaced by the
appropriately colored square,
T Woods uses GCHAR to determing positions of
trees for marking. Also, the person keaves a trail, So if
the square was a blank, the trail i printed; but if it was
atree or & marked tree, that character stays there.

Musir Woods also demonstrates the use of a timer or
counter in the CALL KEY loop. You may change the
value 100 for SH in fine 1910 For more of less time,

I wanted to use [ENTER] as the key 1o press for *
ing,"" so the split keyboard method of detecting the
key was not possible. I you use the split keyboard you can
alternate calling the halves of the keyboned and detect the
“fire" key sooner, but since the codes are different for the
/4 and the 99/3A camsoles, the game instructions would
have o be different. (ENTER is not detected on the. 9%/4A;
¥Ou must press the period (0 return key code 13, In these
£ames the quickest way to desee [ENTER] is (0 let go of
ihe arrow keys hefote pressing [ENTER]. .

ire

EXPLANATI
] 0 S38

Ling Nag,
150.970

yg
{6l 24 f
250,380 Tints bridge and tidhe; if the Program is Just
starting, plays **i Left My Heart in San
Francisca.™
1% Prints choices of pames.
400220 Deflnes graphics claracters for pames.




430450
470-500
$10-530
$540-610
620-750

160-780
T0-860

Receives player's inpul and branches

ap:rupl‘km).
6 press any key to siar,
wouting omuy‘
Prints mstructions for Crookedest Sireer

defeet graplics el il L L

Cl-nrl mm, defines graphics colors; prints
game seresa. contains coardinatcs for
prinsing

Tniialiges coordinstes of road and ca

Prints 73 lines of crooked wirec! randoenly:
lase 13 lines are sisaight.

s
1300-1400
1410-1470
1480-1520
1530-1540
1550- 1860
1870-1920

19302010
2020-2100

2110-2120

Procedure if car foe ioto apen

Delays, then wair ey,
Cleazs roreen; munu dotrs 1o Hlack: bran
ches to m

Priois insirucsions For Muir Woods and
defines graphics characters and colors.
Cleass serecis, randomly draws 70 trees on

Initializes time, marked trees, coordinates,
ics,

Elaﬂi Person at entrance and sounds initial

Lz son depencing on key pressd, Par-

san witl nnl ewrap Oul sIl!!

lnceemeats time wnd priets time; =100,

Procedure for marking tree.

Ending siavements: returns solors [0 black;

branches 1o meau screen.

Ends program.

THEYE

a TE st

el
u

_;.ﬂ_

i Fzmuu
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eight players bet o horses fn @ color-aaimated
Taee. Our family finds it quite exciting—espesially
with three of more players, There is, however, anly one
keyboard eperator; the restis up Lo the computer. In ad-
iion to runping the five horsss, he computer keeps tabs
on ¢ach horse’s eack record, plus the bankrell of each
player. The program operaten is simple and selfl-
prompting. To wreak the ioput loop, the word LAST
must be catered. 1f this word is misspelled, it then
ecomes just anothet player's name. When thie TH BASIC

Cmmu Fair Derby is & party game in which up L0

EXPLANJ\'['I.ON OF THE PROGRAM
County Fair Derby

introduction disptay and odds
inte isic and wait for key-
Tosalsation and defing charactes 10 be wied

or display,

nput foutines: players’ A, chiges for harse
B om, kind Of bel and amours. TRIE
55 Toe player's name breaks the INPUT

laop.
15701810 Dewws wack with lane nambers and plays poits
time tuns-
47 o wwitch 1o conarcl RETURN from
broutine i

ai
B hams hofses 06 the rack in Lhc proper place
P faubroutine a: 2450 draws horse aad
RETURNs if Z equals ).

RERL 2, tits sarting cogedinncs for bosses (K
Bt ore wariables wed laser in dewming wie
e and show.) Waits for 5" key 10 W,
B s raiadam number from onc (0 10
dgrmine which hore 10, w0V, Line pumber

coardinaie has
been =i 19 D10, the horse has finashed and the
Drogtam jumps back for & pew Ao

pamber.

Mowes harse through an anmatian loop and
5 o posikions forward from whee it
(™ i wsed as 2 saotrol pwitch €0 past
the loog Twiks-

2470-2600

Coprrgh © 1981 Emaria Vaay Pusising Co.

pose of <

hec
mand reved!

rogram was loadstd into Extend

jed BASLC far the pur
cking available memory left, the SIZE co
e thiat thiere were 4873 bytes lefe, This [cave

s
enough mernary foF you to add 1o, oF use to modily the
rogram. You might iy Eiving the cOMPIE a fixed
P aunt of money before the races start sad having the

players try 10

“realk the irack.”

Other bells and whistles

 lcave to your imagination. Here's ROpInE ¥08 enjoy the

progeam s much s | enjoyed wiiting 1
another minule.

soon be off and running -

2840-3120

3362510
15203570

IE80-3960

29704010
a020-4050
2090-41 20
41304160
4170-4290

43004340
43504380

Cheeks if V=28 fend of race for 1hat harsel
if no e vahues and jumps

sty new coardinae.

s, Sel & equals winalng

stops
Displays wi
waits o

r key.
LX) goes o the Kind of bet playes (3]
ks a3 wem

Chade. Checks to se2 if player (%)
and calgwlates U

amount. If there
i of
Increments 161 Chec
have been dn
s ot ke
4 ;i nol over four,

D eroutine 10 updute and display Losers
Sabioutine 10 update and display loscr

<16 e If four resul
iF 30, goe

debt.
e routiie to upaste and display winner
key

Wais for

betling on teends. Wait for ker,
hack For INPUTS of next race.

Data For music. Use

Spreak’ key 1o end PRORTAM.

Tha Best of 99'er Volume 1

dom umber
Tinishing harse (D). 17 5 cquals

s, place, thow annaunsement and

are winas
s, goss o ubrouting 4090, For mo winn-
Inha, GOSUR 3910, Ou rewrd GOEL £ 3580,

and check for LAST before
B
Update pas records and d'»E\Ay for players

But doa't waste
1's already post time—the horses will

263
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~ SPRITE

W Vs.\: will they get
. *Hi daar,
e e

adr o Waie, L, Wil .
7 ¥

? epled 2 package from UPS
for me? Great! Could you ges it for rme? Thanks.'
“Sce you lwier dear, 1'll be downsiairs."*

e here .
The SJ’RITES are hee .
NOW, WHAT CAN 1 DO V-I.TH “THEM?

S tsough e ganual, page 5. Un hub. OK Y.
This looks preai! Let's get a lile deeper. Pags 63, Oh, oh
Looks like the ALL op nnufmlNCdu:snllrllwuwhu:h
SPRITES © colm‘\demued ‘" I hope someone can find out

. where 1o PEEK for this.

Mow, what shall | do with them? Something simple.
Design some cute characters? Ne, let's just get (hose
SPRITES moving, Since it might take some time for
COINC (ALL,. . . ) to figure owl which SPRITES arccoin-
cidental, I'll stick 10 one SPRITE versus another, How
about & series to chase? Numbers . . . Letters . . . ROTA-

10N

. TION ., That'sit .

A short game chasing the 10 numbers or 2 lenger gam
hasing the 26 letters. 17 ary the MAGNIFY 100, I'll nced.
4 numeric variable Far the COINC tolerance for thar, 1 guess
% Far normal size and 16 for double size, 'l generpte the
number o letiet SPRITES 1o go any which way at some
speed between ~ 25 and 25, 1'll stick 1o the § directions
areund the arows For the chaser or,gbe 'l ge1 5o tangled
wp bn the math that I'lE never meve a SPRITE. Wish [ had
Joysticks. 1 guess some kind of clock would be good for

scoring.
. @

Well, here we go!

EXPLANATION OF THE PROGRAM

Sprite Chase
Line Nen.
Instrvtions.
20260 Set up ranations for play
250-300 cver for sears of game.
10 Make clock pumbers reverse image.
32030 P the Chaser somewhere in middle of the
séroea.
240360 Create the Chasess.
T The chae v
0430 tar 1 direcion key 1o be preel,
cain.
460900 San the Cleser iy 1 dieston, of Ly presod.
540-590 s of

B :.ap the Chaser; wait far another key 10 be
el

630450 Cought ones go for the pest one

B0710 End of game,

0 Tha's

A FEW POSTSCRIPT NOTES:
113 SERITE Iz moning siowly In varscal drection, L ight 69
o Ino 40p cr bottorm af the screen for & while, but 1.£4n ba Caight

af
and chack the HIT flaid. you wmlym e 1ha Aumber
ol fimes & coneidence is Mmissed,
1

Lually s IMOUGH il | WEAGEE Now Ko This wousa take?
11 sourded like | wad 138GnQ 10 myselr, | was! Doesn't
everponaTIT)

Copright © 1781 inarsid Vabuy Publobieg S,
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L vw-pliyer ghme wrten in Extended?T !’ in dotrow 120 dnd dot-coturmn 20, and gl zcro

biplane. You must QulmICUVEr your opponent &nd
shaot him down before he can do the same (o you. la‘hm.h
planes crash into each other, the ware will not change. The:
fimst player (o desmw 10 enemy aireraft winé the game
Your led with fousr di 1 keys. Unlike
mast games, the key pmul will not cause your plane 1o
immediately maove in that partcular direction. For exam-
ple, if your plane is traveling down and to the right ai a
bearing of 135 degrees and you press E oF the up arrow,
your plane will turn its nose up and First change its heading
10 90 degrees, then 10 43 degress, and finally o due north—
.e., straight up. This gives the plane & more realistic move-
ment and makes unrealistic, 180-degres hairpin wns

impossible.

To makea |80-degree tuen 1o go due west, you must first
presa cither E or X to indicaie the upward or downward
turn. Pressing S, the left dircctional key, will have no ef-
fect. In o similar way, the player using the right-hand side
af the keyboard wses 1, 1, K, und M 1o move the plane.
(If you have the overlay for the Video Games Command

Canridge, you might find it convenient.)
Pressing the F and H keys will firc the guns, but only one
sihet can be fsed ot a time. Each shot hasa ﬁnmam\gcmd
mnclbewmdmnbeadﬂormmm he apposite
edge. You can't terminate a bad shot; it must first go off
sceeen. The limit of caly one shot at & time was pl.lned in
the 50 that the ld

up or down, and 1o the right at velocity 5. More 1
sprite may be defined ut & time, 2y in line 310,

‘CALL DELSPRITE(#1) deletes Sprite #1, and more than
one sprite may be deloted at & time. This statement i used
when the planes mhnwuwcruh.ulwlﬁ\iheb\m
lenves the edge of the screen.

Comples |F-THEN.ELSE ustements are used in lincs
530-780 10 determing in what direction the plane is headed.
CALL PATTERN then draws the plane depending on its
n-dlnz nJ.| mh« wmc characteristics remain the sume,

B1,B2)in line e Tow
md aolumn pasarlnn of Sprite #1 s the bullci can be shot
from that same position.

CALL MDTION ‘an change the motion of & sprite
without affecting other charactieristics.

CALL COINCIR2.13,3*Y.PC) dﬂsrmlnﬁ iF Sprite 42 (se;
cond plane) and Sprite i3 (bulle from first plane) are coin-
ident within & tolerance of 3°V. If o, a value of =1 is
returned for PC, Coincidence is reported only when the
CALL COINC statement is actually executed during the
program. Al grealer nfl)\;swlu,com will
!Wl be dmmd if the program is busy elsewhere.

several ways L6 avoid concidences not being

d.uecw! 1] ‘CALL COINC more often; 2 increase the

tolerance level with increasing velocity; or J) increase the

execution speed 50 that the CALL COINC statements are
;-a:maﬂ more often. But, as with many prograniming pro-

involves a trade-off: The I'Imskmidwn

puter co
Cidence checks with rapidly maving Gbjects on the prisse
Four Iﬁvd. o(:bl‘ﬂ!ul.ly mlbe lhe game easy enough for
eginners nnald the interest of ex-
perts, The Jmﬂw.r \hc kevel of allﬁudry. he faster the planes.
and shots will move, The option to fly @ day or night mis-
sian will change the screen color 10 cither Fight blue ar black,
Features of Extended BASIC Uwul In Dogfight
For you 99%r readers who are alo Programmers,
Dos.lf‘pw llluﬂmbes many features of Extended BASIC.
280 deflne special graphics. rs four at
a Mm: 11|m lmm CALL MAGMIFY(3) indicates that
sprites will aciually consist n!‘ Towr l:nlar sm characters,

and only the first character n e specified.
Al.l? SPRITEWE, m;:mm M) d:rmd Spme #1 (e
first plane) as characters %6, 97, 98, and 99, black, starting

' Copprigne © 1983 Emuraid Yadey Pusishing Co.

Mlm "action; the second eould have planes crash when
they're not touching; the third oveans cutting back on other
types of action. One low-cost way 1o speed up execulion,
Towever, s to use multiple statements per kine: CALL
MOTION (#1,0, ETURMN executes faster than two
separate lines with those statements.
Although kept to & minimum, the coincidence problem
docs still exist in this program; Once in & while a bullet will
pass right through a planc. You'll just have to visualize a
mm-dlmemumm] situation=a buller passing directly over
oF under the plane but a1 & mrrmu altitude. Also, ones
in a while & bullet won't he edge of the sereen,
Bt will “wrap.” Just consider it a nray bullet—a frequent
occurrensce in @ real dogfight. -

The Best of 99'er  Volume 1 2569




EXPLANATION OF THE PROGRAM
Dogfight
Line Nos,
170

Clears scroen, makes screen light blue,
I8 :‘aihﬂ;m-imnmnomh» 1 P1 the orientation

83 4 el
300-340 Drraws i
350360 o7 i
J70420 | Allows choics of enc of four opelons.
43046 Allaws choice of day or g

"
1204660 IF key an left balf of keyboasd is pressed,

ehecks which key and either mover Plane 81 that

10950 s 10 move Plane 81 the comeel dircg-
e

% ¥
1000-1100 * Starts @ buller frar ¢
Hio-iis0 bm:imsm

H90-1210 Returns i a bulet froem Plane #2 is aiready in
i Plane ¥

1220134

3
g
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Interplanetary

u arc sitting there enjoying a cup of coffee at the

Tnterplanciary Rescie Lounge when the news arives:

A cave-in on Maon Base 2 has seriously injuréd a

miner. rstantly you race for the shuttle, knowing you must

reach the moon base, pick up the injured miner, and retarn
1o the base medical facilities, There's no thme Lo waste!

Your ship Is fucled and ready at the docking pad. In your
#hip yousit in front of your T1-99/4A controlier panel snd
view the radar and instrumentation screen. You are now
ready 1o take off, Press T on the control panel and the shut-
the begins to Ift. Using your six thrust control buttons, you
adjust your climb 12 the desired lovel. The terrain between
you and Moon Base 2 Is treachesous, and you must quick-
Iy ascertain the best route. Using your horizontal thrusters
{arraw keys), you siart your Lrip across the lunar landscape.

may happen anywhere, and right now your In-
terplanetary Rescue Team is in charge of the moon, Mars,
and Venus. Use the amow keys (ES.DX) to control
horizontal movement. Horzontal velocity is listed on your
control screen.

The elevations of the terrain shaw up ns different ealors
o the map. At the right-hand sidz of the screen i5.a visual
fepresentation of your altitude in relation to the clevation
<ologs. Your ship must be above the color on the right of
ihe screen to safely pass through thae calor an the
screen. Be careful nol 1o avershoot the highest elevation
o you plan to erots: You will waste valuable fime petting
‘back down and precious fusl nesded for the resurn voymgs,

en you land on Mosen Base 2, you must be traveling
at o vertizal speed of less than & meters/seoond to make a
perfect landing. A rough landing of 610 meers/second will
wause a leak in your main fuel valve, causing a loss of half
your fuel. Any Taster than 10 meters/second and you'll
erash, never to return home. Once safely on the ground,

22 The Best of 99'er  Voluma 1

the injured miner bs put on board, and you're ready for the
retum trip. You won't have as much fuel holding you dove,
s it won't take 25 much thrust to accelerate vertically, Good
luek on your rescuc mission . . . you may need it!

Instrument Displays:

ALT = altitude in meters. Each succeeding color on the
radar represents 2000 meters.

HVEL = horizontal velocity scross the radar screen {depen-

upon amrow keys)

VVEL = vertical velocity; + is climbing, — ks falling.

TIME = number of seconds inta the mission, |

FUEL = weight of fuel remaining, in kilograms.

PWR = amount of thrust being genermted. Each unit of
thrust equals I ans: each newlon equals
approximarcly 2.03 kilograms of thrust.

Calelations and Variables

The gravity formula in line 950 is the formula for speed
of & fulling object. V2 ks the change in velocity in mysec,
F Is the thrst in newtons, S bs the weighe of the ship in kg,
Eisthe v::'gm of remaining fuel in ke., and G is the gravi-
ty in msecs. The time ie ane sceond in this calculation, All
variables starting with D pertiin to distancs, and H is the
altifude,

Graphbes

Characters accessible on the keyboard bt not used in
printing messages have been redefined (lines 190.290), Then
by using DISPLAY AT and a steing, you can display ecl-
arful graphics very quickly without ealfing each square anc-
biy.ane, This methed was used to display the radar map

Coprighn © 18] Emmrald Yabey Pisuking Cp




much more quickly than by using HCHAR and VCHAR.
The srings are read in as 21 DATA statements. By chang-
ing the DATA statements in this program or adding some
«of your awn, you may easily change the maps.

Optian [ E Take-off
chosan (Fusl) thrust
Moan a 20000 65000
Mars 4 45000 230000
Venus [ 80000 540000
Thrust T = initial thrust (displayod
keys 8 85, 230, or 540}
Key: i (4] P
Unlis added:  +1  +5 0
[ K L
Unlts decroased: 1 —% =T

Sprites were used 10 depict the two crafts on the screen
in order 1o be able to move with high resolution. Instead
of using CALL MOTION which makes control of position
difficult, we used CALL LOCATE which provides absolute
control of the speiie’s position. &

EXPLANATION OF THE PROCRAM
Interplanctary Rescue

Line Noa.

100160 Program header

170-210  Clears sevven; defles spocial char

3030 Tndlakaes viriables: braneos 1 ik sceen an

360-850  Min eontrol 160p; the
s key presscs, The VOL in the CALL
D sisiement depends upon H
s the altitude, and line 400 8ests far . I the
at sither

brmcher,
470680 DATA staicments to draw the “Novies" map,
650-780 %F’Wmlﬂhbﬂ“h‘ parmmciers and draw.

T0-1000  Receives player's key respocses and calculates
L030- 1050 m: updated altitude, time, velocitics, fucl, and
Hloo-§150 mﬂ and procedure for crashing ino the hll.
s
e 4 e
‘Option o play again;

1Z70-1400 Mmmmsm for crashing =t high
4101450 I'lnw&w: if craft lands safely; starus muﬂlﬁ).
1470-1580 rmem.n For eraft landing on return irip
1590-1660 and receives options of planet and level of
1E50-1750 the chosen, ik,

g on e ot e, ey

17602380 DATA sisermcnis rwnmmm.
0260 i e s

Coppright © 198] Emarsid Vatay by Ca.
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orjoyseic ;
TI-99/4A, be sure (0 put the ALPHA LOCK loey in'the
mmummmﬁmmmormpwm

m:’ormlnlltgmwwnpu :

s mm'ﬂ.ﬁmynih}posiﬂnm‘mdndﬂmuhlpl\

the ieninediate vicinity of the alien. No fire bution or key

s needed. Every time an alien is destroyed, the player scores

|mhn.wmﬂmuﬂenhiwwwmuﬂm!npu[m

. Whenever an elisn reaches Easth (bottom of the
sereen), the alicns score.

O unissgal feature of thi game is s flexibility, When
the game stasts, the can select the manber of s,
“their speed, the speed ofrme d:hl'hw ship and the d'd!!r:\z
range. Defense range defines € proimity necessary for
4 defense ship te destroy an alien.
Features of Extended BASIC Used in N-Vader
Several Extended BASIC features are used to make N-
Vader work, Sprites are, of course, fundamental torthe pro-
giam. CALL DISTANCE is used to determine the prox-
imity of atien and defensive shipls). CALL COINC is used
1o determine when alicns reach Earth,

2T&  The Bestc of 99'0r  Volume 1

i
can also descend through the Earth for the same reason, ]
Fortunately, these quirks of sprites actually make the game
mere enjoyable. For exampie, it is sometimes possible
A defense ship to swoop.down info the Earth and pick
an alien at the last postible instant! Bl ok, b

i lines 1390-1510) s used 1o allow keyboard -
Enpmcbewwm::zﬂmminmm lsiwl;l_!ckil_»-

put. F w
program ina MERGE file for inclusion in other programs.

for é
off *

EXPLANATION OF THE PROGRAM %
- N-Vader ¥

o

{ game. | k
introduce new frvader d

Caprright © 1980 Frraesit Vibey Publshing Cou
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he Earth is a1 war! Ancther planet is trying to gain

control nrmu solar systern. You are the captain of

a patrol ship armed with high-powered lasers. Your
mission-—destroy a fleet of 15 enemy supply ships en route
ml}lﬁer'\eS&a: But be careful, bwmm

with

saldlhu will move in on your ship und self-destruct unless
you them first.

Your ship has a supply of 400 energy units, and energy
is depleted by 10 units each time you fire your lasers, Yeu
alio have a deflector shield that is autematically activated
EXPLANATION OF THE PROGRAM

Space Patrol

Line Nes.
150 Clears sereens amd makes it black.
160 Sets colors of Ietters and numbers to white,
130300 Display title and define characters.
3530 Clears sceen; lets vser choose joysticks or
38039 T
400410
a er of sereen.
and number of
e oo o o e
4“0 mmﬂwnmwlmﬂm!h‘lk
‘mamiber s 5 or &, branches to
a0 S oy ot Saro Wip e et
o colors of stars so they ll:‘!;

Kwﬂmmmm direction, and

when s “killer" gets past your lasers und explodes near
This will deplete your energy by 50 units. Your nn-boﬂrd
computer will warn you if a “'killer™ has been launched.
At the stost of the game, your gun sight will appear in
the center of the screen. You may use a joystiek of the ar-
Fow keys to position Lhis on your turget (depending on the
optien chasn at the stari of the game). Then press cither
the FIRE button or the ¥ key to fire your lasers.
ICK AND GOOD SHOOTING, CAP‘I’I\%

Hote: [ using oy THaRA
5 m&gmmukﬁbummwmmn
450-330 Checks if fire bution or key s pressed; if s0,

mation af gu i, miakes laser display
sound, checks lhl“‘l"hll. and decrenses

$0-5%0 I ship is hit makes red cxplosion and sound,
ships destroyed, reduces 5
mﬂmwlﬂn.m[ﬁﬂﬂ of game and
00610 gmm.'.umm-m.rwm
0680 c..‘eqamwwnmw
the siee
0720 Moves scope if wmer Indicaies or tests for hit if

red.
130-160 IF satellite is hit, it explodes; if not there bs &

1 1
i

=
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Ihe game of chess has fascinated men and waiien for
hundreds of yeass. People from all walks of life and
all ages have enjoyed the challenges and i
mend it provides. The universal popularity of chess s un-
doubtedly due to its resemblance o life: Mastery of chess
the same clements Decessary to mastery
jcal thought, Iong-range planning, the abili-
sudden opportunitics, persistence,
, seady nerves, conlidence, oljec-
+ bots of expericnce! Yes, 1o do well in
chess does require llltbu;il\hp. but interestingly encugh,
practicing the game greatly helps ish
same characieristics and abil
lity, one and the same as *pla
. And yet, for all its challénges and sel
tributes, the game
Taw noviee

to

of losing many games
for children; losing badly
aften drive them from the
Mg & ready and discreet opponent does indeed
have its advantages.

1+ The TI Video Chess Command Canridge is one of the
Prograins now available. 1t is a unique implementation since

it i ined fn 30K of ROM (no 1 ing cassetie

<an | a re-bones" T1-99/4A (no disk

Is are 4 keyboard

ory. Playing under tournament conditions is now possi-
blc in the privacy on ane's own home!

L

g the: ufer, () play

PPOnent, (3) sct up a problem far

puter 10 solve, or (4) Program play s many
a3.ine {1} opponents simultaneously, In addition, games

feature for postal players, or players without enough time

10 finish their games in ane sitting, .
When playing against the computer, you can control the

playing characteristics of the i

pricnce level (Beginner, nov

sk for advice, have your meve catisied g cote s
sides!

In the problem mode, you can ask the program to solve.
3 checkmalz in two, three, or four moves. This w of course,
& potentlally valuabie learning tool, but the Program’s ver.
sal "t stop there: Youcan also ser up any position
and have the computer play a normal game starting from
the given pasitioh,

o By years of tournarent experience, 1 'would
estimate the maximum srengsh of the progzam (o be slighily
less than the average player in a typical chess o k
This is superior lonmmb[rwnmm of the world's chess |

! And presumably, stranger versions of the peogram
will be availabl In the future. To put this perspective,
the stremgest chess-playing program in the world, running on
the enormous and fust CYBER or CRAY compurers, will
does not play at the level of & human chess

P
program as his
rength ingreases. If you're a new player, you
ould have at Teast one pood Bosk on ehess that is desizned

; rook and king vs,
good chess manuals

o iprin T a od

when asking for & mate in two, three, or four maves, For
faample, when 1 gave the prograrm Problem No. 1 (belgr),
it worked for two and one balf bours withour coming ta
usi hi

or may be stored on useful
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- | finally murned it ofT, And T have nd simitar
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deappaointing results with rather easy mates in Problem No.
1B. Fortunately, this defect is nat serribly important, and
may be alleviated in futuse versiens of the progrem. The
best use for this problem-solving mode seems 1o be in set-
uag itions fram which puter will

playing as in  normal game. (Mote: You can do this 1o lsarm
the basic checkmares mentioned previously,)

Prodscas No. IA
ae e AL B2 6, 12, G0
g G

Finally, | will leave you with two problems to solve. Pro-
blem No. 1A comes. from a game between two

the beautiful winning move, spectatars showesed the play-
Ing stoge with peld coins. As it turncd out, however they
were pof showing Uveir admisation, . but rather, paying off
their bets in disgust!

Feoblem Ne. ilf
e P A3, CLFL L WD
Kmgter: rore

Baben: hora
[

Computer Chess
PART TWO

ver wondered where your computer got the *fin.
E[:Uig:m:r" 10 beat you in & game of chess? 1% all
in the program, you say? But then where did chess-
playing computer programs come from? You might sup-
pase that the impetus for the development of these programs
came from chess players themsetves. But in faer, thic was
nai ihe case an all. 11 was researchers in the ficld of anificial
intelligence (psychologists and computer scientisis) whom
we have fo thank for those embarmassing checkmates. . .
The goal of these reseachers was (o determine the nature
of intelligence itseli: What precisely it was, and consequent.-
Iy, what it was not. This was no easy 1ask. They heped to
shed some light on this problem by getting computers 1o
o things that if performed by a human would reguire “in-
tellsgence. ' It didn't take long to figure oot that chess was
a natural: It peesumably required highly nr %
and y&t, it was “conained"’ enough so that initial programs
designed just to play “legal™ pames weould not be pro-
hibitively large, As these programs were developed, it soon
Became obvious that to progress from legal games 1o good
—or even just reacanal required close attention to
basic theory and concepts as understood by humans, For
wxample, the number of possible positions afier enly the
First ften moves in a game is & aumber having over a hunr-
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-as a consultant 10 Texas Instruments in the.

dred zeros in it! Henee, looking at all possible positions is
clearly impossible. .

As a consequence of this peed for a higher level of
understanding of the game, sirong chess players had o be
consulied. One of Lhese was international masier David
of Scotland, Levy is perhaps best known for his 310,000
bet (made in August 1968) that even within a decade, there
still wouldn't be a program that could defeat him
in amateh. In the years since his bez {which he won easihy),

“Levy has been a frequent visitor i compuier conferences,
el exhil

‘where he leci ibitsons against
several of the current programs. Incidentally, he also acted

 development
of the Vides Chess program.

Levy hes therefore provided & valuable link between e
anificial intelligencs commmunity and 1he large comimuni.
ty of chiess players. He, perhaps more than anyone else, has
been in the position 1o messure the mte of computer chess
progress. In his view (and ming as well), the rather recent
advint of microprocessor chess playing machines will make
chess popular and accessible as never befare. The revolu-
tion has just begun!

As indicated above, chess playing programs do not at-
tempt to find a move by seasching all posssible combina-
tions of moves. Rather, chess programs combine chess
theory and concepts together with brute force searching
technigues to choose a move. Therefore, they re limited
by how well the progeam “understands™ chess
an *“think™ bke & human player, and by
considerations, The speed and available memory
how far ahead the program can be examined and evaluated
in o given amount of time. The number of maves the pro-
Eram can look ahead in @ given position is called its search
horizon (Levy's term),

For thess reasons, even though they play relatively sirong
chiess, chess playing programs have certain characterlstic
weaknesies which can often be exploited. For example, a
program may sacrificca bishop or a knight on one side of
the board 1o win a rook (with 4 knight usually) in a corner
on the ather side. This will leave the knight trapped after
in captures the rook. To any human chess player, it would be
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evident that the kaight was permanently trapped and would
eventually be lost—leaving the player with only a ook (S
units} to shew for the loss of two minor pieces (a total of
6 units), However, the computer would merely consider the
situation @ gain of two units {lose a bishop or knight and
gain a rook) as long es the stranded knight could not be
captured within the number of moves in its search horizon.
The limited search horizon leads to other situations where
slnm term expedients are followed 1o the detriment of
pomhnn.

rovements i speed will extend the search
Mllmnn!cbm programs and thereby increase their play-
ing strength even further, In my opinion, without con-
siderable improvement In the longer range strategie
capabilities af these programs, they will nat be able to reach
the lewel of workd-class human players, However, we players
in the other 99.9 percent had better watch out!

A.san BECIRTE Imwuy pitted my Video Chess (a

mand Cartridge) progeam against he Boris machine
wa the Morphy uuﬂdge B Sy Morghy is reputedly the
strongest comercially avallable microprocessor play
ing machine. The maich mmislcd of playlng the Video

obtain a winning position against the two lower lovels (bt
could ot find the knock-out punch). The top bevel of Baris-
Morphy seems clearly stranger than Video Chess. All in all,
the results were not bad, and since the top current level of
Video Chess ia called " Intermediate,™ we may look forwasd
10 further strengthening of the program.

The two problems 1'll leave you with are from games by
famous. chess players. The first position is from & game of

“spead

that neither player could allow his ewn clock to get more
than five minutes ahead of his opponent’s clock. To find
such a pretty mating combination at that speed is impressive,
The second position was played by the grear American
champion Harry Nelson Pillsbury neas the tum of the cen-
tury in an exhibition where he played blindfolded against
22 differem apponents simultaneousty! Blindfold play is not
a5 difficult &3 you might think—iry il against your Video
Chess prngum sometime—but to play 22 such games su-
. 1n recent times Geonge Koltanoueki
has playcd bhndlold:d against more than, 30 oppocnts
icd by

Chess progeam at is hi

per move) against the Boris. Mmphy machine an thees dif-
ferenl Tevels from highta low. Althaugh the Boris-Marphy
program won all three games, the Video C‘hﬁswupm did

T e e ] peefarm well in blind HoE
play against masters!

i

H

Computer Chess
PART THREE

 have discussed the relationship between chess

peograms and artiflclal intelligence, and examin-

s soms general characterisiles of hess laying

strengths and In this arti-

cle, I'm going 1o [llustrate some of these characteristics

through on actual game played between the T1 Video

+ Chess program and myself. The game was played with

the program set on intermediate level, normal mode, with
200 scconds per move allowed.

‘White: 5. Walle

Black: TI-99/4
with Video Chess
1.E2-E4 ar - a6
2.D2-D4 FE - QT
These first two moves constitute the le'Rnbauch
defense to-the opening move E2 - Ed. You may have
maticed in your plny that the program often makes the
! first several moves quickly and then slows down, This
 Is becauss certain standard opening sequences are stored
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in the program and played automatically in the ap-
propriate situation. As s00n as these run out, or 25 5000
as the position Is no longer standard, the program reverts
10 its main programming and hence slows down.

3.B1-C3 C€7-C6
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The main purpose of the opening part of the game is
1a bring oul the picces and o get & reasonable foothald
in the centeal part of the board. (More precisely, the
wenrer is the squase region whase corners are €3, C6, F5,
and F3. The squares D4, DS, E4, and ES are especially
cruclal.) Long experience has shown that the suceess of
future maneuvers depends on an adequate control of this
ared. The last moves for each side fit well into this plan.
Whitc brings out a knight that bears down on the center
while Black prepares 1o play D7 - D3 establishing his own
foothold there.,

4. F1.-Ca
5. C4- B3

White develops @ picce and temporarily prevents
D7 - D3 Black respends by driving back White's bishop
and prcpasing a later pawn advance on the quesn-side
fi.e., the lefi-hand portion of the board).

B?- B

5 . D7 - D&
This is 3 weak move because of the following tactic.
6.C3-Bs

Black cannot capiure the knight because White then
plays 7. B3 - DS and captures the rook at AB coming out
with & (w0 unit gain in material. (Recall that a rook is
warth 5 units and 2 bishop 3 unkts. Thess units represcnt
the relative strength of the two pieces.)

ing why the program missed such
a short sequence of moves. Well, the reason is fairly com-
ples. The program has two basic features: The first is a
static evaluation feature which takes a given position and
«evaluates it to decide which side Is better and by how
much. This is done by assigning numerical values to cer-
tain features of the position and summing these values
10 get 0 numerical value for the pasition. For example,
being & pawn ahead in material might be worth, say, 75
painks, while not being able 1o castle (ever) might be worth
miaus 13 points. The program does this for both sides,
and the side with the largest scoee is judged 10 have the
best position. In this evaluation scheme, material advan-
1age is given the largest positive weight by fur,

The second basic feature of the program is a scarching

re. When combined with the static evaluation

quences of various moves and 10 pick what it deduces
10 be the optimum one. Unfortunately, time and memaery
considerations limit the number of moves the program
«can look ahead (i.c., its scarch horiron)and can also limit
the number of moves that ars considered in resporse 1o

a contemplated move.

Thus, in examining the position after 5. .., D7-D6,
‘White has 38 legal moves, In deciding which moves (o
consider first as possible replics by White, the program
will not begin with moves that resuh in immediate
matcrial loss by White. This again is due 1o the heavy
weight assigned 10 material superiority. Thus the con-
tinuation 6. C3 - BS might not even be reached in the

search within the time limit. Sacrifices of material
Ticult for all but the most advaniced and power
grams [0 cither make or predict.

4 ... D6 - D5

Camreiga © 1183 Eiarsid Vader Acbiuing Co.

This is & good move and is the other side of the argu-
esent above, The program finds the only possible way to
regain the lost pawn. Here the cmphasis on material is
helpful 15 the program.

7.B5-C3 D5 - E4
E.C3-E4 G7 - D4
9. Gl -F3

Thus, Black has not lost a pawn afier all. However,
Black's position now has two unpleasant features: First,
his pawns at AT and C6 are weakened since they cannot
be protecied by pawns if anacked, but must be protected
by pieces, This can tie down Black's pieses and will miks
the pawns vulnerable, especially In the later past of the
game when fewer pieces remain. Second, 10 regain the
pawn, Black hus exposed his bishop 1o attack. Thus White
can develop a piece {G1 - F3) and at the same time foree
Black 1o waste & move cither guarding or retreating
bishop. Note that White has thres picces developed and
no pawn weaknesses, while Black has only one developed
and definite pawn weaknesses. White already has a
distinct advantage.

e C6-C5

This is another weak move, Black cannot reircat the
bishop 10 GT o1 F6 because of Lhe B3 « F7 check winning
the queen, but D4 - B6 is possible—preserving material
equality. There is some evidence from this game and
others | have played that the scarch horizon of Video
Chess is about iwo moves in compl positions, This
would explain why C6 - C5 (nu as nod 1o waste 4 move
retreating) was considered best.

10. C2-C3

Now looking ahead twa moves, the program appareni-
Iy can see that if D4 -O7F, then B3 - F7 check and White
wins the black queen on the next move. However, later
when | set up the position afier D4 - G7 and asked the
program to piay White, it played D1 - D8 winning only
two pawns (the one on F7 and then the one on C5), leav-
ing White two units ahead, Since giving up a bishop far
a pawn also leaves Black two units behind without hav-
ing to wade quesns, the move 10. ... D4 - F2 was
«chosen. Thus it appears that the program made the right
move for the wrong reason

1. El-F2 G8 - F§

Again the program does not sce the third move In the
COMiINg eqQUENCE,

D4 - F2 check

12. E4 - F6 check ET7 - F6

13. D1 - D& check Es-D#

14. B3 - DS -
Thus White win:

TR e,
13. DS = C6
‘White is 5o far ahead in material that winning is sim-

ple. Accordingly, I will relate the rest of the game with
little comment.

16. B2 - B4
This move allows White 1o play CI - F4 without an
annoying check at the B2 by the black rook.
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€5 74 .
TCIlE BE - B6
T 18, Al - DI check DI - E2
19, F4 - D6 check E7-D8
19, ... E7-E6leads to a quick mate after 20. M1

= El check  E6 - F5; 21. DI - DS check  FS - G4; 22,
H2 - HI mate.

20. D6 - C5 check D3 - C7

28, F7 - E6 B6 - B5
29. DT - AT check C8 - D§
30. ET - D7 check D2 - ER

31. AT - A3 checkmate

Currently, the most powerful ehess programs can look.

uknd about si.v moves in fairly complicated pos-l-om.
i hardware

0 nine moves, This is about lwlzumlnymnvuﬂm-
masters can look ahead in complicated positions. Such
programs will be virtuaily impossible to trap in simple |

tactical and, in fact, lkbmnph}h\l’ll'im
likely be victim., To defeat such a program
superlor application of chess theory and strategy, as -:i i
as avaidance of epen tactical situations where an eight
or nine move look-ahead program would be af ifs best.

' .. Computer Chess
- PART FOUR

1t cf already hesnme
;nd oy indt ry‘ and even bigger changes are ahead,
Chess playing mas!

- hewtehnology, are now witlespread. There are several com-
panies making what arc cssent ially simple microcomputers,
completely devated to playing chess (af least eight companies
at last wnm This 5, of course, in addition to Rumerous

0f chess software that rin on persanal computers,
mmﬁsmun between chess-playing machines hag resulted

8 contiguing strengthening and cvolution in performance
to the point where there i now a world microcomputer chess
“ashipfoiEhip held each year. This now complernents the
Akworld computer championship which has been held

e vears, and which leatures erﬁ:l programs,

typigally requ
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In September 1981, the second annual World Microcom-
puter Championship was beld in Hamburg, Gernany. Four
ed in
p.ﬂuChmOmplmMVBﬂ
Scys, Homg Kong) won the commercial group whil the
Champion

n Sensory Challenger (Ficelity, UM:m o
second and defeated the Mark V in their individual serics
2V5-1%, In thy group, Fidelity i
(USA) was first, Mmanmnlmtdma two-
way tie for thind place between Pilidor Experimental
(England) and !he Phoenix/Novag Experimental
(USAHong Ki f.

Luter in November, the twelfth annisal Norih American
Computer Championships were held in Los Angeles, Siv-
teen programs were entered—{rom microcompuler pro-
grams like Philidor mentioned above, 1o leul “move

crunchers™ like Belle of Bell Labs, and Cray Blitz using the
powerful Cray computer that carries out 80 milkion.
tions per second! The winner was the impressive program, |
Befle {also the world computer ehampion?) which features,
in addll-uumlhchutmnm ;
capecially.for chess. This program and hardware can e
amine 23 million (1) chess positiens in & three minute &
period—almost seven times 15 many as its nearest com<
petitor. Finishing in & tie For were: Cray Blitz,
Nuchess and Bebe. Even though Cray | plm is backed up
by a computer a hundred times faster than Belle's, it can
unly examine oaly sbout & million positions i 2 theee mimwe

This demonstrates the great advantage of having |
sme hardware!

Just in case you' mmmmmnmw
play chess, 1 give you here the erucial last round game

Between Belle and iy Blitz for the championship

instruc.
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Computer Chess
PART FIVE

R this section we are going to laok at sme variations
of standard chess problems, as well as a few interssting
chalienges associated with chess bus not directly related

10 playing the game. You'll be able 1o try all of this on your

TI09/4A compuier with the Video Chess Command

Cartridge,

Diversions

By now, of course, you are already well acquainted with
chess probiems taken from positions in actual games. But
whess literature also nbﬂund.\ in problems that hnw]m]e or

praciical play, but ars
intriguing. Here are a fews

Problem 5A: This is called the “Knight's Tour." Place
a knight on an empay board (on Al for example) and move
the knight 63 condecutive times in fuch 3 way s 10 land
on cach square exacily onee and returmn to the beginning
square on the 64th move.

Problem $B: Remove the squares H1 and A8 from the
chessboard. Is the **Knight's Tous*" siill possible now? You
are required 10 prove thas your answer is correct!

Problem 5C: This problem involves a of chess
plus the ability 10 make logical deductions. While playing
a game of chess, Black became irked at his losing position
and petulantly renoved his king from the board. At that
mament, White was in the middle of making his move; for
an instan after removal of the black king, the board was
completcly empty. Afier White comfileted his move, Black
cooled down and replaced his king. But then he made the
warst possible move on the board and White announced
mate in two moves, Your 1ask is 1o reconstruct the poumm
just befare White moved and give the exact sequence of
moves keading 1o the checkmate of the black king. (Ys the
problem has o solution.)

Problem $D: Place eight queens on an otherwise empty
board in such @ way that no 1wo queens are anacking each
ather.

Problem SE: Find the shortest number of moves necessary
1o produce a stalemate Sarting position.

Copprighe © 1903 Limaraid ‘Wi Peblabing o

The above problems represeat only & small nnlpl: hul
perhaps give some idea of the varicty of possibiities. O
Twill pravide solutions (for all bat Problem SE, for which
the minimal number is oot known), It is 2 much smaller
number than one would think on first sesing the problem.
Try it and see what you can come up with. , .
Versions
Betides the diversions provided by such p
players have also been anracted by nﬁalm on m baa-c
pame of chess. *'Spesd Chess™ (or five-minute chess) s 8
wersion requiring a chess clock. Initially each player is given
five minuics of time. Play then proceeds until one side is
checkmated, a draw is declared, or until one side runs out
of time. (For those of you who are not sequainted with the
use of a chess clock, 1 should explain that the player has
his clock running until he makes his move. He then
a button stopping his own clock and staring that of his op-
ponent.} Thus each game lasts no more than ten minutes.
This version is widely popular a1 chess clubs and ameng
tournament players,
Another currently popular version, especially with
younger players, is called “Siamese Chess.” This invalves
four player divided im0 teams of two players each and re-
quires two chess seas and (usually) two chess clocks. The
partners sit on the same side of the table and play epposite
«calors, Thus the picces that one partner capturcs will b the
samiz color as thoss his partner will be playing on the adja-
cent baard. As one pariner capturcs a picee from his oppo-
nent, he passes it to the cther paniner. The reason for this
'-llm. in addition 10 the usual moves of chess, one is allow-

ithat pawns may ot be
on the back ranks (squared Al - HI or AB - H8}
where they could be promoted instantly to a more power-
ful pboct.
The placerent of new manmmm ;hecbm
bardde o take place at an
unusual and often hilarious positions mou:ur Tﬂ mﬂh
matters worse, the elocks on each board are set for five
minutes as in speed chess! The game ends when either &
checkmate occurs in one of the pm both games are
drlwn. or one side runs owt of
s far from hung phyuiom.“ somuch
udyhn:heen devated to the opening portion of the game
that it is possible 10 go through the first twenty moves in

sequences of moves found in opening boek: At the grand-
master level, this tendency is so refined that victory ofien
hinges on knowing the lavest wrinkle in the theory of some
particular opening variation, and springing it on a less

for she first cight moves of the game. These proceed 2s
follows: Both sides line up their pawns in the usual
way, but leave the row behind the pawns empty, Then the
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first eight moves consist of cach side alternately (beginning
with White, as usual) pl; -:I.lu down ene piece at a time on
the back row anywhere that mmed,nnsumwil
all eight pmmmmm
tinwes i the usual way, Since all opening theary is e
o the standard starting position (which this b usually not),
the printed variations found in the opening books are

This version of chess appeals to many seriows players and
Thas the advantage that it can be pl

time. Some very unusual and interesting games can result
from it.

Solutions to Chess Problems

Probies No, 1A
. 0108 o 11 08
0 £ e sk

e

Probiess No. 1B 1,

o,
b eamt b et e e o B3 bt 43 sy

230 D4 B i 4418 G0 D B3 bk
R Lol

Problem Na. Sik:

1
R N S ey
BQ1 WG

s e e
Probiem No. 14
0 LY bt - b
3 4 P Coutir ot 17+ 198 e BF 8 e
308 Aot
b popey
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ot et b o e
e 0 A3, B4, €3 B T P G e .
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