chessprogramming

Home

Peopl * Herbert Simon

Herbert A. Simon !

Table of Contents

Photos

Z,

SS

uote

-

John McCarthy

Hans Berliner

George W. Baylor

Fernand Gobet

Chess Projects

See also

Herbert Alexander Simon, (June
15, 1916 — February 9, 2001)

was an American scientist and
artificial intelligence pioneer,
economist, psychologist, and
professor, most notably, at
Carnegie Mellon University, which
became an important center of Al
and computer chess, associated
with names like Hans Berliner,
Carl Ebeling, Feng-hsiung Hsu,
Murray Campbell and the
computers HiTech and Deep
Thought. Herbert Simon received
many top-level honors, most
notably the Turing Award (with
Allen Newell) (1975) for his Al-
contributions " and the Nobel
Memorial Prize in Economics for
his pioneering research into the
decision-making process within

economic organizations (1978) &
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Herbert Simon

NSS

In the late 50s, Allen Newell, Cliff Shaw, and Herbert Simon developed the chess program NSS. It was
written in a high-level language. With Allen Newell, Herbert Simon was inventor of the alpha-beta
algorithm - which was independently invented by John McCarthy, Arthur Samuel and Alexander Brudno.

In 1957 Herbert Simon said that within 10 years, a digital computer would be the world's chess champion

Quotes

John McCarthy

Quote by John McCarthy from Human-Level Al is harder than it seemed in 1955 .

Chess prograns catch sone of the human chess playing abilities but
rely on the limted effective branching of the chess nove tree. The
i deas that work for chess are inadequate for go. Al pha-beta pruning
characterizes human play, but it wasn't noticed by early chess
programers - Turing, Shannon, Pasta and U am and Bernstein. W
humans are not very good at identifying the heuristics we ourselves
use. Approximtions to al pha-beta used by Sanuel, Newell and Sinon,
McCart hy. Proved equivalent to mnimx by Hart and Levin

i ndependently by Brudno. Knuth gives details.

Hans Berliner
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Hans Berliner in A Life's Appraisal 8.

Her bert Sinon thought of hinmself as a Renai ssance man. He was invol ved
in many enterprises, and had a knack for appearing at or near the top
in nost of them In 1978, he received a Nobel Prize in econom cs for
nearly forgotten work he had done decades before, and he slept in
unheat ed barracks in China and | earned to read Chinese in order to
acquaint hinself wth the Mainland way of doing things while offering
what he coul d.

Hi s detractors would say he dabbl ed a great deal, could al ways be
counted on to be there at the finish Iine, could provide a reprint of
any of the thousands of papers he had ever witten at a nonent's
notice, and was arrogant in a very refined kind of way.

For me, Herb Sinon was the guy who in 1956 at his inaugural address as
Presi dent of the Operations Research Society of Anerica predicted that
Wi thin 10 years a conputer would be Wirld Chess Chanpion unless it

were barred fromthe conpetition. | had seen the articles on the Rand
Corp. chess program authored by Newel |, Sinon, and Shaw that this
predi cti on was based upon, and | | aughed, because | knew too much

about chess, and did not see anything resenbling the kind of play that
was required to even play at the Master |level. Here again was a
situation typical of Herb's career. Many | ooked in wonder, and many

| ooked with disdain. To nake such a prediction was not a very
scientific thing to do. The program had never played a tournanent
ganme. Even when pl ayi ng agai nst people who were touted as being

chanpi ons of sonething-or-another it showed rather serious weaknesses.
But Herb always |iked being there first.

In later years when | discussed this prediction with him(he
vehenently rooted for conputers ever after, even if, as DEEP BLUE,
they did not play chess in the style of Cognitive Psychol ogy), he

al ways said that it was inportant for science to nmake such predictions
as they gal vani zed the field toward certain inportant goals. And he
woul d point out DaVinci's drawi ngs of man flight, and other things. To
himit was inportant to push the ball along, and just how scientific
it was, could be left for future appraisals. Yet Herb was one of the
first nmenbers of the National Acadeny of Science to cone fromthe
ranks of the soft sciences rather than from Engi neering, Physics and
Chem stry. As such he opened the door for things that this nation (US)
sorely needed to exam ne.

| first met Herb at a neeting in 1967, where he was an invited
speaker. | chatted with himafter his presentation, and was surprised
to find that he knew who | was. | indicated that after the form dable
work of Greenblatt, | had been encouraged to try to wite a chess
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programon ny own tinme at I1BM where | was then enployed. He was very
interested, and when | nentioned that | did not intend to stay at |BM
too much | onger, he was quick to suggest that | should visit Carnegie-
Mellon University and see what they had to offer there. In due course
| did visit, and in 1969 entered there as a first-year graduate
student in Conputer Science. He was on ny commttee when | did ny
thesis which denonstrated how a conputer could do very conplicated
analytical things in the Hunan Style. But typical of Herb, he was not
involved in the nuts and bolts, and the nain credit for ny guidance
must be given to Allen Newell.

Wil e a graduate student at CMJ, | had anpl e opportunity of interact
with Herb and Bill Chase who was a Post-Doc and | ater a professor in

t he Psychol ogy Departnent there. It was there that | got involved in

t he Human Perception of chess which built on the work of the Russians
in the 1930s and of De G oot in the 1940s. | was very inpressed by the
machinery that clearly existed in the human head and nade it possible
to remenber positions al nost perfectly even after having seen them for
only 2 seconds. What was even nore interesting, was that errors in
reconstructing the position had a definite pattern to them For

i nstance, a Bishop nay be msplaced in the reconstruction, but it
woul d still be on the critical diagonal, and thus retain its function
on that diagonal whatever the function was. This insight has been
incredibly inportant in my career, and is seen clearly in the program
CAPS, in ny book The System and in other witings presently under
way.

Herb was excellent in pointing these things out and in devel oping the
interpretation that allowed further progress into insights of what our
brain machine was really doing. For ne, it was very exciting to watch
and wonder. O course, what was mssing at that tinme was a nethod of
enul ati ng human | earning without which we would be faced with infinite
tw ddling of data by a human bei ng who coul d just not grasp the
conplexity of all he was twi ddling. Thus, until neural net |earning
cane along, there was really no hope of building a programthat could
play in the human style. Yet, w thout people such as Herb, it is
likely that no one would have tried. Now, with the success of the
brute force nethod, it is doubtful anyone will ever try it. The fact
that neural nets can be the difference is docunented by the success of
Tesauro's backgammon programthat | earned strategies that al nost no
one new, and becane a top player by playing mllions of ganes agai nst
itself. To do that in chess would have been nuch harder, but humans
were doing it.

Herb Sinmon's role in all this is not at all clear. He was always there
to discuss things with genuine interest, and had an amazi ng repetoire
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of facts that could be pertinent of the situation. One would cone away
fromsuch a session with nonths of research |eads to chase down. Not
too many peopl e could have done that. | will mss you, Herb.

George W. Baylor

George W. Baylor's Remembrance on Herbert A. Simon ™ :

Herb Sinon has been such a towering influence and determining force in
nmy life that it is hard to imgine what ny |life would have been |ike
without him It was in 1959-60, as a sophonore at Carnegie Institute
of Technology, that | first met "Dr. Sinon." | mainly played chess,

but he and Allen Newell, were progranmm ng conputers to play chess. |
beli eve we played sone ganes together and | beat him He said that ny
"progrant was better than his. Then he hired ne as a summer research
assistant to work on chess machi nes! A year or two |ater he sent ne to
Ansterdamto help translate Adriaan de G oot's book on the thought
processes of the chess player. Wien | returned, he directed ny
master's thesis on a mating conbinations program which he had al ready
begun with his son, Pete. Like a clever father, he subtly transforned
me froman aspiring chess professional - though, nore likely,

i npoveri shed chess bum- into a cognitive psychol ogist. He al so
directed my doctoral dissertation, a conputer sinulation of sonme
visual nental imgery tasks, though | knew he woul d have preferred ne
to conti nue working on chess. He was stuck with his prediction that a
conputer woul d beat the world chess chanpion within ten years - it
took 40. But sons nust differentiate thenselves fromtheir fathers,
mustn't they?

By then it was 1967-68 and the war in Vietnamwas still raging. | went
to Canada. Though Sinon's views on the war were nuch | ess clear-cut
than ny own, he supported ne. He even said that | could defend ny
thesis by tel econference. Though that proved unnecessary, you can

i magi ne how much that neant to ne. W continued to correspond and
occasionally saw each other, but our lives diverged, as |ives do.

Thirty years later, in 1997-98, | returned to Carnegie-Mellon
University to do a sabbatical with Herb. It was as though | was his

graduate student all over again: | presented ny research problens and
he hel ped nme solve them he presented his research and | struggled to
understand it. | never really overcane ny fear of his staggering

intellect, but it mattered | ess because the | ove between us was so

pal pable. This was also the tinme when he had his najor heart

operation, and | felt privileged to be near himand Dorothea. He told
me a dream he had while in the hospital, and | was thrilled to be able
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to offer an interpretation - my turn to give. | amso grateful for
those nonths in Pittsburgh. Thank you, Herb. | amso grateful for the
decade at C. |I. T.: Thank you, Dr. Sinon. It is hard to inmagine a

world without you. May you rest in peace.

Fernand Gobet

Fernand Gobet's Remembrance on Herbert A. Simon "% :

"What new data do we have about chess today?" Herb would often ask at
t he begi nning of our al nost weekly neetings, which lasted from 1990 to
1995. He was imensely curious to | earn about new phenonena, and had
an obvious pleasure to anal yse data, always | ooking for hidden
patterns and better representations; as many of us have | earned, Herb
was out standi ng at maki ng sense out of conplex data sets.

Herb’s curiosity was al ways present in our neetings, well beyond
scientific data. For exanple, he had a passion for |earning and

i mprovi ng his know edge of foreign | anguages (he had transl ated
scientific work from Russian and Dutch, and probably from ot her

| anguages as well). Wen he volunteered to read the draft of my thesis
in French, | expressed ny worries about the tine it would take. He
reassured nme: "Your French is nuch easier to read than Proust’s."

Herb was al so very generous with his students and col | eagues. Wen
sone arcane inmmgration regulation allowed nme to be enpl oyed by
Carnegie Mellon University, but not to be paid, Herb did not hesitate
to support nme financially for a couple of nonths.

Meetings with himwere alternatively dense and rel axed, focused and
wi de-ranging. His informal style nade you sonetines forget that you
were talking to one of the greatest scholars and one of the |ast true
humani sts of the 20th century. \Wile open to new i deas, he al so had
little patience for bad ideas. However, even then, he nanaged to
refute themin a way that didn’'t nmake you feel too bad.

He was exi gent and expected his collaborators to share his passion for
wor k. But of course, the results were highly rewarding. In a very

el egant and efficient way, he taught many of us nuch about science,
and mainly that scientific research can be an exciting voyage of

di scovery.
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Autobiography

e Herbert A. Simon (1991). Models of my Life. Basic Books, New York, N.Y.
A Remarkable Autobiography of the Nobel Prize Winning Social Scientist and Father of Artificial
Intelligence.

Selected Publications

[11] [12] [13] [14] [15]

1956 ...

¢ Allen Newell, Herbert Simon (1956). The logic theory machine-A complex information processing
system. IRE Transactions on Information Theory, Vol. 2, No. 3

e Allen Newell, Cliff Shaw, Herbert Simon (1958). Chess Playing Programs and the Problem of
Complexity. IBM Journal of Research and Development, Vol. 4, No. 2, pp. 320-335. Reprinted
(1963) in Computers and Thought (eds. Edward Feigenbaum and Julian Feldman), pp. 39-70.
McGraw-Hill, New York, N.Y. pdf

e Allen Newell, Cliff Shaw, Herbert Simon (1959). Report on a general problem-solving program.
{16

Proceedings of the International Conference on Information Processing, pp. 256-264

1960 ...

a7l
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¢ Edward Feigenbaum, Herbert Simon (1961). Performance of a Reading Task by an Elementary
Perceiving and Memorizing Program. RAND Paper, pdf

¢ Edward Feigenbaum, Herbert Simon (1961). Forgetting in an association memory. ACM '61, pdf

e Edward Feigenbaum, Herbert Simon (1962). A Theory of the Serial Position Effect. British Journal
of Psychology, Vol. 53, 307-32, pdf

e Herbert A. Simon, Peter A. Simon (1962). Trial and Error Search in Solving Difficult Problems:
Evidence from the Game of Chess. Behavioral Science, Vol. 7, No. 4

e Edward Feigenbaum, Herbert Simon (1963). Elementary Perceiver and Memorizer: Review of
Experiments. in Symposium on Simulation Models

e Herbert Simon, Edward Feigenbaum (1964). An Information-processing Theory of Some Effects of
Similarity, Familiarization, and Meaningfulness in Verbal Learning. Journal of Verbal Learning and
Verbal Behavior, Vol. 3, No. 5, pdf

e Allen Newell, Herbert Simon (1965). An Example of Human Chess Play in Light of Chess Playing
Programs. In Norbert Wiener, J. P. Schadé (eds.) Progress in Biocybernetics. Vol. 2, Elsevier

e George W. Baylor, Herbert A. Simon (1966). A chess mating combinations program. AFIPS Joint
Computer Conferences, reprinted in Herbert A. Simon (1979). Models of Thought. Yale
University Press, pp. 181-200, in David Levy (ed.) (1988). Computer Chess Compendium.

e Herbert Simon, Michael Barenfeld (1968). Information Processing in the Perception of Chess
Positions. Carnegie Mellon University, Paper #127

e Herbert Simon (1969). The Sciences of the Artificial. MIT Press, 1st Edition

e Herbert Simon, Michael Barenfeld (1969). Information Processing-Analysis of Perceptual
Processes in Problem Solving. Psychological Review, Vol. 76, No. 5, reprinted in Herbert A.

Simon (1979). Models of Thought. Yale University Press, pdf

1970 ...

(18]

e Allen Newell, Herbert Simon (1972). Human Problem Solving. Prentice-Hall

e Herbert Simon, Laurent Sikléssy (eds.) (1972). Representation and Meaning: Experiments with
Information Processing Systems. Prentice-Hall

e Herbert Simon (1973). Lessons from Perception for Chess-Playing Programs (and Vice Versa).
Computer Science Research Review 1972-73, pdf

e William Chase, Herbert Simon (1973). The Mind’s Eye in Chess. Visual Information Processing:
Proceedings of the Eighth Annual Carnegie Psychology Symposium (ed. W. G. Chase), pp.
215-281. Academic Press, New York. Reprinted (1988) in Readings in Cognitive Science (ed.
A.M. Collins). Morgan Kaufmann, San Mateo, CA.

¢ William Chase, Herbert Simon (1973). Perception in chess. Cognitive Psychology, Vol. 4, No. 1,

pdf **

e Herbert Simon, William Chase (1973). Skill in Chess. American Scientist, Vol. 61, No. 4, Reprinted

(1988) in Computer Chess Compendium, pdf
e Herbert Simon, Kevin J. Gilmartin (1973). A Simulation of Memory for Chess Positions. Cognitive

Psychology, Vol. 5, reprinted in Herbert Simon (1979). Models of Thought, Yale University Press,
pdf
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Herbert Simon (1974). How big is a chunk? Science, Vol. 183, pdf
Allen Newell, Herbert Simon (1976). Computer Science as Empirical Inquiry: Symbols and Search.

Communications of the ACM, Vol. 19, No. 3, ACM Turing Award Lecture, pdf from The
120]

Computer History Museum
Herbert A. Simon (1979). Models of Thought. Yale University Press

1980 ...

[21]

Herbert Simon (1980). Cognitive Science: The Newest Science of the Artificial. Cognitive Science,
Vol. 4, No. 1

Herbert Simon (1981). Prometheus or Pandora: The Influence of Automation on Society. IEEE
Computer, Vol. 14, No. 11

Herbert Simon (1983). Search and Reasoning in Problem Solving. Artificial Intelligence, Vol. 21,
Nos 1-2

Edward Feigenbaum, Herbert Simon (1984). EPAMIlike models of recognition and learning.
Cognitive Science, Vol. 8, 305-336, pdf

Herbert Simon (1985). Obituary: William G. Chase (1940-1983). American Psychologist, Vol. 40,
No. 5 » William Chase

Herbert Simon (1986). Whether Software Engineering Needs to Be Artificially Intelligent. IEEE

Transactions on Software Engineering, Vol. 12, No. 7
Herbert Simon (1988). Prospects for Cognitive Science. EGCS 1988

1990 ...

[22]

Herbert Simon (1991). Artificial Intelligence: Where Has It Been, Where is it Going? IEEE
Transactions on Knowledge and Data Engineering, Vol. 3, No. 2

Herbert A. Simon (1991). Models of my Life. Basic Books, New York, N.Y.

Herbert Simon, Jonathan Schaeffer (1992). The Game of Chess. in Handbook of Game Theory
with Economic applications (eds. Robert J. Aumann and Sergiu Hart). North Holland, Amsterdam,
The Netherlands. ISBN-13: 978-0-444-88098-7, ps

Herbert Simon (1995). Explaining the Ineffable: Al on the Topics of Intuition, Insight and
Inspiration. 1IJCAI 1995, pdf

Herbert Simon (1995). Artificial Intelligence: An Empirical Science. Artificial Intelligence, Vol.
77, No. 1

Howard B. Richman, James J. Staszewski, Herbert Simon (1995). Simulation of Expert Memory
with EPAM IV. Psychological Review, Vol. 102

Howard B. Richman, Fernand Gobet, James J. Staszewski, Herbert Simon (1995). Perceptual and

Memory Processes in the Acquisition of Expert Performance: The EPAM Model. Complex
Information Processing, Working Paper #528
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