Can a Computer Really Play

Winning Chess?

Back in the ‘Sls when Elvis whs
making like a hound dog. Vichory At
Sea was NBC's lop prime-time hit, and
Shockley demonstrated the first tran-
gistor a1 Bell Labs, some optimistic
researchers speculated that computers
really aught to be able 1o think. At that
time, il was generally accepted that ane
good measura of “thinking” was play-
ing a good game of chess. I'm sure that
many chess adparts and amateurs
waouldn't disagree with that view today

Chess is the intellectual game pay
axcelignce. Therd s no random chance
irvolved, [ust aheer infgllect in a
siluation so complex that nAeithor
player can hope to understand
completely, butl aullicianily structured
that esch can hope to aulthink the
other. Even after 200 years of ax-
Maustive play and horough analysis,
th fiedd is still ripe for further explaora-
tion and development. Thus, if one
could devise a successful chass
program, one would seem to have
panetrated to the core ol human
inlellectunl endeavor

Three researchers in particular delv-
@d into this problem with graat fesvor
They were, of course. Alien Mewell and
J. C. Shaw at Rand Corporation, along
with Herbert Simon at Carnegie In-
stilute of Technology, now Carnogis-
Mallan University.

During theirr effors to produce &

good chess-playing program, 1hay
digcovereéd 8 number ol things. First of
all, it's not easy. Indeed, it may not ba
possible at all to produce a program
that can play al the masier kevel. Why
nat? Firgl (and the reason thal chess-
playing programs are so good a5 a
measure al thinking) i that the posai-
ble number of moves s in the
neighborhood of infinity, give or take a
kit (Actually, Claude Shannon es-
timated that there are something like
10 = possibilities, which doesn’l help
us to0 much, since there are only 10
microseconds in a conturyl), Conse-
guenily, you can'l store all the
possibilities in memary of any kind, nor
gould you possibly analyze them all
The approach, therefore, is to “teach™
the computer how to play chess,
evaluale possible mowes, and for-
mulate a playing strategy

To teach & computer, it is probably
nalptul 1o firgl evaluale how a human
plays chess. Mast players have either
learned from experience, or bean
taught by anather player or book, that
beginning game moves are best made
following proven approaches, Theso
openings minimize cne's vulnerability
and hopefully create a sirong position
for the attack to be leunched in the
middle part ol the game. Thase
“rolativaly” few openings, about 20 or
50, lollow reasonably pradictable
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courses of action for perhaps the first
savan to ten moves. Thue the opaning
al the game can largaly be played from
memory — RUM&En oF compulos

The middie part of the game gets a bit
habry. Moves aren’t nearly as predic-
table and most players adopt a strategy
ol evaluation of each move by con-
sidering its conasquences after several
mare moves on both sidesa. This is, of
course, what separates the men from
the boys, S0 o speak, with the exper
player able 1o accurately evaluate the
consequences of a move 12 to 15
maovas later while most novices are able
to leok ahead onfy 2 or 3 moves.

Ditferent players put ditferent impor-
tance on various pieces and positions.
However, there seems (o bo genetal
agreament that al leasi five lactors
should be considered in evaluating &
maove: mobility, value of attacked plece,
vulnarability (and value) of attacking
piece, King safely, and overall board
configuration. Clearly, you don't just
"tell” the computer these things and
then say, “OK, now play."

It the middie gamae is hairy, the and
game is downright mind-bogaling
whin each side has maybe sixorseven
pieces left. Gides of the board have
largaly fost thelr meaning and con-
figurations are possible that may never
have sccurred balare. A strong attack
can lead 1o an impossible delense in
the span of just eight or nine moves. In
short, heuristice snd textbook ap-
proaches begin to break down and
each player lends (o devalop his or her
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own individugl stratagy. Whal does one
do with & computer program at this
paint? Good guestion, with as many
Bnswers as thann ane programmens
The ACM mnd some other groups
have bean running compuler-chess
tournamants for years. David Levy, an
intarnational master, regularly beats
the winning computer at ithe and,
although the playing is getting awlully
good. Many of these programs ar
written an big (read, gigantic)
machines of the CDC 6600 cisss,
although some are on minis {1 recall &
Nova thal played extramely well in the
1975 tournament in Minneapolis),

If the middle game is
hairy, the end game is
downright mind-bog-
gling when each side has
maybe six or seven

pieces left.

Given this background and the
difficuity of the problem, what can we
expect from a8 micra? A yesr ago, |
waould have been tempied (o say, "Mat
much.” But Peter Jennings has proven
that statemant quite wrang

Paler wrote o program  called
Microchess for the KIM T, After all,
what else can you dowith abare board,
not-very-expandable  microcomputer
with only 1K of memory? Only 1K —
you mugl be kidding! Bul I'm nol
kidding. Of course, It has a rather
powarful 8502 chip at the heart of the
syslom

Peter follows the general outline
above. The opaning gamea consists of
ning moves an both sides, in which the
computer plays from a table i1 poasible.
This table occupies about 200-300
byles. From thera on, the program
looks ahead approximately thrée
moves on bolh sides and evaluates the
possible outcomes from the standpoint
of mobility, value ol piece under attack
and value of piecas open 1o attack. Tha
program only uses casiling in the
opening and cannol capiure pRWNS en
passan! — minor limitetions In my
opinion

Petar has recanily convered the
pragram to run on B0BD systems;
however, |1 requires 4K of memary,
Aciually, 2K is for 170 so theequivalant
1K G502 program ocoupies 2K on an
BO80 syatem. Infaresting.

The sccompanying manual k8 gquite
thorough and includes a description of
thae program, a sample run, and appen-
dix with defails of convarting tha |10
routines 1o your paricular system.
Microchess is avallable on cassetie for
the SOL or on paper lape for other
systems, An interesting fealure is the
ability o reversa the board al any time
which, il done continucusly, lets the
computer play against iisalf
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How good ks Microchess? Wall it beat
me_but'm a rank beginner, sothat's no
measure- Against Dark Horse, the
program which won 6th piace in the
last ACM computer chess cham-
pionship, Microchess was up one piece
after 28 moves, but faltered and lost in
the and game, (Microchese does nol
hawe a separate end-game strategy.) |
had hoped o have the resulls of the

Another View

A most interesting  thing  aboudl
Microchess I8 the manner in which il
generales movas, Unlike most larger
chess-playing programs, Microchess
salecis @ move as a resull of a sequan-
tial search through all possible moves
This very primitive algarithm for move
evaluation does nal hamper
Microchess s much as ome might
guess. An example of typical play by
Microchess may be seen in the fallow-
ing opening gamea:

Microchess
{while)
KP - Kd

KM - KB3
KN = KP
Q- KN4

QF - QP4
QP x KN
K-0Q2
Q- K4
0-04

Dbvioualy naither playarwas playing
particularly inspired chess, however

Challenger
{Black)
KF - K4

KM - KB3
KM x KP

KN - QB4
Q- KB3
O x KN
Q= KP
Q-K2

gama batween Microchess and Fidelity
Electronic's Chess Challenger, but that
will have o wail until later
Microchess costs 513 lor the KIM-1,
$18 for BOAOD syslems on paper tape or
$20 on SOLOS cassette. Contact Peter
A. Jennings. Micro-Ware Lid, 27
Firstbrooke Road, Toronio, Ontario,
M4E ZL2, Canada. (416} 424-1413. W

of Microchess

all the moves made by Microchess
wefe reasonable it not eptimal. Unfor-
tunately Microchoss does not tare so
wall when the game requires a move
that is not obvious In the current board
position as can be seen by the follow-
ing opening:
Challengar
{white)
KF - K
Q- KB3
KB - QB4
KB = OF
Q x KBP
0 x KB
O x KNP
Qx KP
O x KA

Another flaw in this program is the
tact that the internal board representa-
tion used by Microchesa will allow anly
one Cusen per side at any lime. Thus
the value of pawn promotion (s con-
sidarably reduced

Microchess
{black)
KP - K4
Q- KRS
QP - Q4

QBP - QB3
K-01
K - QB2
KM - K2
K-

Richard Freeman

Macrochess 1§ 8 popular way 80 spend an aftemoon in Frankhurl-sm-Main, Whils gemes are pliysd
batwaan indivadual playare. aach has & eem ol sdvisces Checklors? rondy with opiceons ang
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