Dovid Levy watchas ike compuier moses w ihs

In the summaer of 1968, an Informal
chess gama was played betwean Johmn
MoCarthy, a professor ol Arificial
In'lulllq-lnﬂ al Stanford Uniwvaraity
and David Levy, then Scotiish
Chess Champion. Upaon losing the
gama, McCarthy ramarked that Lavy
wis the stronger player, bul added
that a computer program would beat
Levy in a match withing the next ten
yeara. A bel of fve hundred pounds
sterling (then $1,250) was made be-
twean Levy and MoCarthy,

By 1975, Levy reported that
he felt the two strongest
programs were the North-
western program and
Kaissa, a Russian pro-
gram.

During that same summer, David
Slate, a graduate student In high
energy physics, was walking through
Morthwestern University's computer
center. Slale was an experi raled
chess player, Although he had pro-
grammed compulers to play simple
games, ha balked 81 programming a
computer to play chess, because of
the tremendous amount of inatrue-
tione needed to obialn even a bad
chass playlng compuled. As ha
walked through tha s 5 bay arsa,
he noticed & binder with the aimple
titka of “GHESS™ on It. The binder
coniained a chess playing program
that was the combined work af twa
undargraduate studaents, Keith Gor-
len and Larry Atkin.
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In the years that followed thal
summer, Levy kept a closa watch on
chess playlng compuiers, while
Slate, Atkin and Giorlen (who later et
tha project) began to devaelop thair
mechanical cheas playar.

By 1875, Levy reporied thal he fall

tha two strongest programs wers the
Morthwestern program md Kaissa, &
Aussian program. Levy's wager had
been Incraased to one thousand two
hundred and fifty pounds (only worth
$2.500 bacauss of the falling value of
the English pound) with the addition
of three other scientisis baetting
against Levy.
Then In 1877, the Atkin/Slate pro-
gram named Chess 4.5 won the Min-
nesota Open against human op-
ponents. Levy played |ts successor,
Chess 4.8, in the first formal
challenge for the wager and won. Al
the end of that year, Levy played
K.aissa and won.

As the deadline of August 1078

approached, arrangsmants  weare
made tor the final match batwean the
Horthwestarn program and Levy to ba
played at tha Canadlan Mational axhi-
bition In Toronto. Slate had already
begun writing Cheas 5.0, which
would be a complete rewrlte of the
program., However, Lavy playsd
Chess 4.7 because Chess 5.0 was in-
complete by the deadline.

Baelore leaving for Toronio, Levy
rocelved & challenge from Richard
Graanblatt of M.LT. 1o play M.1.T.'s
MacHack. A two game match was
agread upaon, Levy won both games,

In Tmﬂtﬂ..lrh'lllll gams n&m '.'1..;
agreed upon. This meant Cheas 4.
raded 3z (win 1, draw Y, logs 0) out
ol 8 points to win the match. Five of
the six scheduled games were played.
The result was Chess 4.7-1%,
Levy-3%, confirming the pre-match
doutsts of Slate and Atkin. Flgures 1
through 5 list the moves of the 5
games and board layowts at particular

siapes of the N

Lavy that by gamo four,
b |l 2%-Ye, his decided 1o try out-
analyzing Chess 4.7, This accounis
for the change In opening style, the
sharp taclical game and Levy's only
loss.

Tha lollowing I8 an
befween Gnnﬂn Computing and

CC: The machina drew the first game
and won tha fourth game. How much
af that do you think is due to Levy's
knowledge of compulara?

DS: Well, he knows something about
tha machine, and ha did take advan-
tage of the machine's weaknesses,
Parhaps he did It somewhat better
than another player of that rank.
Actually, the machine's performance
in that match was 2160 level, which is
highar than its rating. | don't know
whiat ils current published rating s,
but It's right around 2030, |
ratings are expert,) That is an estab-
lished rating, based on thirty-ong
games. So its playing strength is
somewhat higher in this match than it
usually Is. It's not necessarlly the
case that Levy did so wall. Rathar, in
tha games thai he won, he took ad-
vantage of what he knew were cerlain
waaknesaes of the computer - cartain
atrataglc weaknesses,

CC: Suchas?

DS: When the computer is on the
white side of the Sicilian Dafensa, he
should normally get his knight on
Cueen four. Well, ha {chess 4.7}
makes tha mistake of trading his
knight for black's knight on Guean
bishop six, which allows black to
centralize (See Fig. 2) hia pawns.
That's something we first noticed
whan we played & maich game with
Levy on 4.5, a year and a half ago. |

He knows something
about the machine, and he
did take advantage of the
machine's weaknesses,

analyzed It and there were a number of
reasons i1 liked to trade the knights
and It wasn't 8o sasy to prevent it. So
with 4.8, there was only a small
change, | was not able to make that
much of a change.

CC: So he knew about the weakness
befora hand?

DS: Yes he did, and he succeeded in
euploiting it, in at lsast two games.
CC: | thought that your opening
theory waa kept in libmries and
played by rote,

DS: Yes, It does, but you sea there ar
many differsnt ways you can reach
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1. FKNZ, P04
3 ur e 8. R-08, P-KF
3 PGl M-RED 3. Rxp, Pl
4. N-KB3, N-B3 . gl
& 00 B0k 38, A-AE, P-KN4
8 Powi.pegma 0. P-OS P-KA4
T, BHE Ode 40, P-O8, K-N2
o Pora mas 41 AP A3
9. N-K1, 0.0 42. RS, K23
. '
10, P04 B-03 2. B-83+, K-N3
11, P-K3, N-K 4. Feie, Al
12, P-R3, {Sea fig, 1) NxPi)
13, PM,0-H4
14, P-KH4,QuP+ 45, B-NA, A-BS
18. A-B2, B-NE 48, F-n7, R-B2
18, G-REOnA + 47, FxPid), R-Q1
17, GG, Bxd + 48, R-K7,P-RS
18, KxB, P-B4 49, K-MZ, P85
19, PxP, W-KZ 50, K-RZ, P-N3
0. PB4, AP+ 51, K-MZ, Ao
7. KN, P83 52, P-R4,N-02
23 A-R4 53, P-AS,H-B3
. KRR, BB B4, PxP, H-G4
24, M-, H-H3 84, P-HT, NxR
25, A-B1, BaP 80, Pui, A-KF
6. BB, A-BR 57, B-Of, K-83
2. N-N2, APl 58, P-NB=O, Fad
28 PP, BlapBe 50 BRR, KaP
. KNI, PP B0, B-B4, K
30, A-BE4 N-B1 81, B-OF, K-M2
. B-B3, A8 82, B-K1, K-Na
12 Wi RN AApN 83, B8R, K-Ad
3. NxR, Fan 84, B-H1

thosa sorts of positions, He would
kick the machine out ol the book with
wn to rook three, or somathing.
ou can'l cover everything. It has fo
be dona mora generally. We man-

aged. During the last games, |
the openings to get oul of
{hat and we did partially succeed. The
machine still lost, but I was a
decidedly ditferent kind of gama.
©C: How much does it cost for an
average tournament game in com-
puter timaT
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At commercial rates, each
game would cost fifty
thousand dollars, at least.
But non-commerclal, they
do quote some In-house
figure, which is not nearly
that much, a few hundred
dollars.

DS5: Wall, research and developmeant
ia done on Northwestern's 880, but for
tournament and malches, we tend to
be on & COC 178, because ol lis
speed. An average tournamant game,
sinca tha machine thinks on the op-
ponant’s time, essantially wa're dadi-
cating the machine to it. S0 If the
game goes in real-time four hours,
which |8 guite possible, it gets
expensive. But we don't pay commaer-
clal rates. We're not on a production
machine. We use machines in the
Control Data plant that are sither thalr
In-house last machines or ones thal
they're testing aither to ship out to a
customer. So somawhat
experimantal. Sometimes that hurts
us because somatimes thay aren't
quite reliable yet. Thay're still getting
the bugs shaken out of them. Wa had
soma problems in the Levy mateh, the
machine falled more than once. i
falled In three of the five games. And
in the last game it failed a few times.
We've had some better luck. Soma
other lournaments, the machine has
run flawlessly for flve straight 3
We can't predict how many times il
will fail. At commerclal rales, sach
game would cost fifly thousand
dollars, at least. Bui non-commer-
clal, they do gquoie some in-house
figura, which s not nearly that much,
afew hundred dollars.

CC: What sbout Chess 5.07

D8: I'm working on the new chess
program, Chess 50, now. lls a
complete revision, bul |t shares many
of the features of Chess 4.7, but it ls a
complete revision, In the same way
Chesa 4.0 changed from Chess 3.0,

1

Chess 4.7 Is written in assambly
language, while Chess 5.0 is writian
in Fortran, a speclal dialect ol
Fortran. There's always a battle
batwean having tranasportabliity, ale-
gance and the features of a higher
leval langusge in computing which
iets you express things simply and
alegantly, which If want ta
express a lot of chess , ¥ou need
soma concles way to do that, On the
othar hand, higher level lang

have the drawback that, unless thay
are very cleverly written, the programs
are much less efficient than assembly
language. They run much siower to do
tha sama things. Therelom, we have a
trade off. Mow I'm irying 1o write a
particular dialect of Fortran which
gets the bast of both worlds. It's very

Game 2 Siellen Dafenss CHESS 4.7 - Lavy

1. N-0B3, P-0R M. P-ONI, BaB
2. P-Kd, N-OB3 2. Kx8, AiN)-B1
3. P-B4, P-OR3 3, O, 0-87 &
4, N-BY, P-KN3 4, W03, PN}
fi. PO, PuP ) . O-BB &
. NP, B-NZ M, K-BE, O-KT 5
7. , P-03 7. K-B, P

8. MuM (Sea Fig. 31, PaN

6. B-K2, R-N1 2. Puf, Pap
10, O-@1, O-R4 M, OuP, RINERK
11, B=02, O-M3 3, G:MN3, RaPH)
12, N-R&, O-RZ m. L R-an
13, N-B3, B-08 2. Q-B1,0-07 +
14, N-Q1, N-B3 33, K-N1, B-KT
18, P-A, B-N3 M. QxR Qs
16, 0-B2, N-NS B8, PLKY, QxR+
17. O-R4, D0 3. OK-NZ,R-OT 4
s Eme, ¥ phed

. White si?
FuS i It
Figum 2




Wager, con'l....

efficient, but at the same time if gives
you a highar leval language.

CC: During your match with Levy, the
computer used an slectronic chess
board that will later be attached to &
robot arm. Have you finished work on
the arm?

DS: No, we're stlil working on It. The
arm will be a very intereating addition.
It will pick the plece up, slap the
chess clock and shake your hand
when the game s over.
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Lika the title of Woody Allen's
movie, David Levy should have been
satiafied with his success and "Taken
the money and run.” Instead, Levy
has announced that he will have a naw
wager with the total bet up 1o $10,000
In units of %1,000 with
acguaintances. The deadlinge for this

new wager |s Jan 1, 1684,
In agreamant wi KrmThwmwn
T tor at Ball

ba poasible within the decade, which
would glve the rmtings of the
shrengest programs 4 jump in rallngs
up 1o 2300 or above.

Levy feels that an advance-
ment in hardware is pos-
sible to increase the

seem to feel there will be a
breakthrough in the soft-
ware aspecis of chess
computers.

However, Levy alsoc noléed that
formation in Anificial Intal-
ligance (Al) is ona area whare little or
no ress has bean made. So
although a compuler can calculate
moves as fast or faster than a human
cheas masiar, It will nol understand
the positional ldeas (like a weaken
king side, stopping a flank aitack,
eic,) which are crucial to the game.

In the tarms of a human chess
ayer, Mr. Lewy appesars (o have
ung hisface."

Lavy fesls that an advancemant In
hardware s possible to Increase the
strangth of chess playing computers.
He dossn't geem to feal thare will be a
breakthrough in the software aspects
of chess computers.

Whils Lewy ia looking ail the
history of, or lack of, concepl forma-
tion in Al, it's pu:ﬂlnu why he feels
this trend will continue. The problems
of developing & chesa playlng com-
puter has immediaie appeal 10 & wide
numbar of rammers and the
entire computer f ileTI'lu num;-ﬁ;
growing. Il appears that Lavy
the only person who has realized ihis

lack of conoepts in programming and
with the Increase in pasople attacking
this area, the chances for a break-
through in sofiware becomes better
a5 tha yaars go on.
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S0 when the deadline for Levy's
AW Wager arrivas, we can be surs of
saveral things.

A, The programa he will be play-

ing will be stronger.

B. Mr. Lavy will be a fow years

older,

The fact that Levy will be older
may or may nol have soma bearing on
the wager. Thare has been shown a
direct corralation betwean age and

CHEATIVE COMPUTING
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indhrll:lull and Levy is still & young

4, D-BZ, Pap
5, OxP, Pl
#, N-¥B3, B-02 hn concluding this aricls, It
T. P-HN3, B-K3 should be noted that “84" (a Hl.ll-l-lll
i e chess pubiication) related a conver-
16, 0-0, G- satlon betwesn former world cham-
1;. E:‘ﬁﬂﬂ;:l lon Roberi Fischer and Alfreddo
: § paldt; during Flascher's stopover
o g-_‘;;'*m' visit in West Barlin.
15 B-NZ, P-GRA Flschear becams attracted fo a
: 18, P-QR4, O-R3 chess compuler al a used booksiore
playing strength amang top players. 17, PaP, OxPyd) he was visiting. The article did not
A weaker playing skill sesms lo come In BEnAM state if he played it or not. In conver-
with increased age. Still, this rule i e sation with Alfreddo Sheppaeldi, he
cannol be applied to a specific 71, O-NZ, H-NS held the beiief that chess mmpum
22, N-K4, B-B2 h great i
23, P-R3, P-KB4 {Sea Fig. §) i o
24, PuM, PuM
= PuP, BeP(5)
2T, IBLNT, AR
" . Wond Chacher Champlon, O¢, Maton F.
a8, B-03, R-B3 mmm-um--«umu-mm
9. B-x3, B-02 sy computer within o lbve yoar period. Far
0. "‘“-F:';:' finee Iicrsoation. Donbest W Ameiioss
g- :'_'gi_ 3 Chachar Fademsiion, 3478 Balmani Ave.. Baton
33, K-NZ,B-N b
34. PaP, RaRl
2 s
3. R-AT,
¥ onR Py g Ton il
8. RA-RA, B-N1 Iournamendt, your progrem musl be evalssied
30. B-N4, K-02 wwuulcrnulur.ummm Pequent "Pro-
40. O-RT +, BxQ eadunin bod Computer Chess Prograim Fegis-
41, RxQ, BxP tration” froem the Uniied States Chesn Fodens-
42. BxH+ , Ax tlon, 180 Mauts B, Mew Windsos, MY 12880,
43. BuB, resigna H.hb--hldp l:u chess playing programa
Figures ik .
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