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Coko,

a chess program by Dennis Cooper and Ed Kozdrowicki which competed the first four ACM North
American Computer Chess Championships, ACM 1970, ACM 1971, ACM 1972 (Coko III) and ACM
1972 (Coko 1V). Coko, the Cooper-Kozdrowicki chess program was written in Fortran as a highly
selective tree searcher in the spirit of a Shannon Type B program using a tree pruning system (TPS)

consists of a set of commands designed for programming heuristic tree searches . As described by
Cooper in the 1971 Panel I&l, Coko III does not use Alpha-Beta:

Al t hough the al pha-beta procedure is a great time saving nethod, it is
unclear at this stage of program devel opnent what the full
significance of applying such a nethod to a tactical-strategical gane
tree would be. Coko Ill does save the chess tree with periodic pruning
to allow for the addition of nore branches.
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Communications of the ACM, Vol. 16, 7 3l

COKO Ill is a chess player witten entirely in Fortran. On the | BM
360-65, COKO Il plays a mninmal chess gane at the rate of .2 sec cpu
time per nove, with a level close to |ower chess club play. A

sel ective tree searching procedure controlled by tactical chess

| ogi stics allows a deploynment of nultiple mininmal game cal culations to
achi eve sone optiml nove selection. The tree searching algorithns are
the heart of COKO s effectiveness, yet they are conceptually sinple.
In addition, an interesting phenonenon called a tree searching

cat astrophe has plagued COKO s entire devel opnent just as it troubles
a human player. Standard exponential growh is curbed to a |arge
extent by the definition and trimming of the Fisher set. A clear

di stinction between tree pruning and selective tree searching is al so
made. Representation of the chess environment is described along with
a strategical preanalysis procedure that maps the Lasker regions.
Specific chess algorithns are descri bed which could be used as a
command structure by anyone desiring to do sone chess program
experinmentation. A conparison is made of sone nysterious actions of

human pl ayers and COKO | 11.

Man-Machine Studies
International Journal of Man-Machine Studies ™!

The perfornmance capabilities of the best conputer chess prograns are
conpared with their human counterparts with enphasis being placed on
machi ne behavior limts. A grandnmaster usually spends a lifetine

col l ecting knowl edge or information about the ganme. Sonme of this

know edge is given to COKO in the formof a 12 000-1ine FORTRAN
program Using this know edge COKO pl ays very poorly but at the super
rate of approxi mately one nove/ see. The use of a brute-force selective
tree-searching procedure yields an order of nagnitude inprovenent in
performance at the standard rate of 3 m n/nove. Perhaps three orders
of magni tude additional inprovenent is needed to defeat the world
chanpi on, a gap which nust be bridged, if ever, by programm ng nore
chess knowl edge into the machi ne. This paper discusses the “tree-
searching catastrophe” as a natural phenonenon that plagues sel ective
tree searching for both man and machine. In addition so-called
“interm ni mal - game conmuni cation” is considered as a natural, powerfu
procedure frequently used by humans to guide their selective search
and as a point of enphasis for future devel opnent. It is concl uded
that COKO s devel opnent is just beginning, with no i nmedi ate barriers
to progress, and no |lack of ideas for inprovenent. At present COKO
conbines brilliant solutions to individual board position puzzles with
uni magi nabl e bl unders.
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Mate in one?

During the ACM 1971, Coko III offered a pawn versus Genie which, if accepted, would permit a mating

sequence 17 plies deep. The pawn was taken, mate was announced, and the predicted line was followed,
15

until ...

8/pp6/2p2p2/6p1/1P6/2Q1P3/k1K2PPP/SBIR w - - 0 38

Apparently due to a bug, Coko III found other moves better than mate in one and threw the win ...

38. Kcl f5 39. Kc2 4 40. Kcl g4 41. Kc2 f3 42. Kcl fxg2 43. Kc2 gxhl=
Q 44. Kcl Xxfl+
and resigned later 0-1

Mater

According to Monroe Newborn in 1975, the chess mating combinations program Mater by George Baylor

and Herbert Simon, initially written in IPL V, was ported to Fortran and incorporated into Coko ' :
MATER is witten by George Baylor and Sinon in FORTRAN. It is able to
search to great depths for checkmates. MATER is presently part of the
Cooper - Kozdrowi cki program Wile MATER is an interesting programin
its own right, the opportunity to checkmate one's opponent plays a
relatively small conputational part of the game of chess, and its

i nclusion in the Cooper-Kozdrow cki program does not seemto add
measurably to the program s strength.
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e Edward W. Kozdrowicki, John S. Licwinko, Dennis W. Cooper (1971). Algorithms for a minimal
chess player: A blitz player. International Journal of Man-Machine Studies, Vol 3, 2

¢ Edward W. Kozdrowicki, Dennis W. Cooper (1973). COKO III: the Cooper-Koz chess program,
Communications of the ACM, Vol. 16, 7

e Edward W. Kozdrowicki, Dennis W. Cooper (1973). COKO III and the future of inter-snap
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judgment communication. Proceedings of the ACM annual conference

Paul Rushton, Tony Marsland (1973). Current Chess Programs: A Summary of their Potential and
Limitations. INFOR Journal of the Canadian Information Processing Society Vol. 11, No. 1, pdf
Edward W. Kozdrowicki, Dennis W. Cooper (1974). COKO III: The Cooper-Kozdrowicki chess
program. International Journal of Man-Machine Studies Vol. 6, 6

External Links

e ACM COMPUTER CHESS by Bill Wall

%1assic Computer Chess - ... The programs of yesteryear by Carey, hosted by the Internet Archive
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