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Massively Parallel Chess

*Socrates,

a parallel chess program, developed
by a team from MIT and Sandia
National Laboratories " headed by
Charles Leiserson. Primary
programmers were Don Dailey, co-
author of Socrates and Titan aka
Socrates II, on which *Socrates
was based on, and Chris Joerg.
Further contributers were Robert
Blumofe, Matteo Frigo, Larry
Kaufman, Bradley Kuszmaul,
Keith H. Randall, Eric Brewer,
Michael Halbherr, Rolf Riesen
(Sandia) and Yuli Zhou.
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Quote by Chris Joerg and Bradley Kuszmaul bl

Comput er chess provides a good testbed for understandi ng dynam c MM
-style conmputations. To investigate the programm ng issues, we

engi neered a parallel chess programcalled *Socrates, which running on
NCSA' s 512 processor CM5, tied for third in the 1994 ACM

I nt ernati onal Conputer Chess Chanpi onship. *Socrates uses the Janboree
al gorithmto search gane trees in parallel and uses the CGlk 1.0

| anguage and run-tinme systemto express and to schedul e the
conputation. In order to obtain good performance for chess, we use
several nechanisns not directly provided by G lk, such as aborting
conputations and directly accessing the active nessage | ayer to

i npl enent a gl obal transposition table distributed across the
processors. W found that we can use the critical path C and the total
work Wto predict the perfornmance of our chess progranms. Enpirically
*Socrates runs in tine

on P processors. For best-ordered uniformtrees of height h and degree
d the average avail able parallelismin Janboree search is

*Socrates searching real chess trees under tournanment time controls
yi el ds average avail able parallelismof over 1000.

History of *Socrates

History of *Socrates by Chris Joerg from his Ph. D. thesis !

We began work on this programin May of 1994. Don Dailey and Larry
Kauf man of Heuristic Software provided us with a version of Socrates,
their serial chess program During May and June we parallelized the
programusing G lk, focusing mainly on the search algorithm and the
transposition table. During June Dailey visited MT to help tune the
program but we spent nost of June sinply getting the parallel version
of the programto work correctly. In late June, we entered *Socrates
in the 1994 ACM International Conputer Chess Chanpionship in Cape My,
New Jersey. W ran the programon a 512-node CM5 at the National
Center for Superconputing Applications (NCSA) at the University of
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I linois. Despite the fact that we had begun working on the program
| ess than two nonths earlier, the programran reliable and finished in
third place.

Acknowledgments

by Chris Joerg from his Ph. D. thesis:

| am especially grateful to ny thesis supervisor, Professor Charles
Lei serson, who has led the G lk project. | still renmenber the day he
came to ny office and recruited ne. He expl ained how he realized | had
ot her work to do but he wanted to know if | would like to hel p out
part tinme" on inplenmenting a chess programusing PCM It sounded |ike
a interesting project, so | agreed, but only after making it clear
that I could only work part tine because | had nmy thesis project to

work on. Well, part tine" becane full time", and at tinmes full tine"
becane nuch nore than that. Eventually, the chess program was

conpl eted, and the chess tournament cane and went, yet | still kept
wor ki ng on the PCM system (which was now turning into G lKk).
Utimately, | realized that | should give up on nmy other project and

make Cilk nmy thesis instead. Charles is a wonderful supervisor and
under his leadership, the Clk project has achieved nore than | ever
expected. Charles' influence can also be seen in this wite-up itself.
He has helped nme turn this thesis into a relatively coherent docunent,
and he has al so pointed out sone of ny nore nal odorous granmmti cal
constructions.

The Gl k project has been a teameffort and | amindebted to all the
peopl e who have contributed in sone way to the G lk system Bobby

Bl unof e, Feng M ng Dong, Matteo Frigo, Shail Aditya Gupta, M chael
Hal bherr, Charles Leiserson, Bradley Kuszrmaul, Rob MIler, Keith
Randal |, Rolf Riesen, Andy Shaw, Richard Tauriello, and Yuli Zhou.
Their contributions are noted throughout this docunent.

| thank, along with the nenbers of the Clk team the past and present
menbers of the Conputation Structures G oup. These friends have nade
M T both a challenging and a fun place to be. In particular | should

t hank M chael Hal bherr. He not only began the work that | ead to the
PCM system but he tried many tinmes to convince me to switch nmy thesis
to this system It took a while, but | finally realized he was right.

| am al so indebted to Don Dailey and Larry Kaufman, both formerly of
Heuristic Software. They wote the serial Socrates programon which
*Socrates is based. In addition, Don and | spent many |ong nights
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debuggi ng, testing, and inproving (or at least trying to inprove)
*Socrates. Most of this tine we even had fun.

Prof essor Arvind, Dr. Andy Boughton, and Dr. G eg Papadopoul us al so
deserve many thanks. They provided ne the freedom encouragenent, and
support to work on a wi de range of exciting projects throughout ny
years at MT.

Description

Description given in 1995 from the ICGA-site !

The Star Socrates 2.0 chess program devel oped at the M T Laboratory
for Conmputer Science, wll be running on the 1824 node Intel Paragon
paral | el superconputer |ocated at Sandia National Laboratories. The
| ead programers are Don Bailey and Chri stopher F.Joerg and the
project teamis |lead by Prof. Leiserson. Heuristic Software provided
the original Socrates program on which StarSocrates was originally
based. The Paragon is about 50 feet |ong and wei ghs about 30, 000
pounds. Each node consists of two 50MHz | 860 processors with either 16
or 32MB of nenory. The programcurrently runs on both the Connection
Machi ne CM5 and the Intel Paragon.

Awards

Awards for Cilk Technology & Research ' :

1995, Second Place in the 1995 International Conputer Chess

Associ ation's Ei ghth Conputer Chess Worl d Chanpi onship for *Socrates
2.0, a chess-playing programwitten in G K.
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e Chris Joerg, Bradley Kuszmaul (1994). Massively Parallel Chess. Proceedings of the Third

DIMACS Parallel Implementation Challenge, 1994, pdf

e Robert Blumofe, Chris Joerg, Bradley Kuszmaul, Charles I eiserson, Keith H. Randall, Yuli Zhou
(1995). Cilk: An Efficient Multithreaded Runtime System Proceedings of the Fifth ACM SIGPLAN
Symposium on Principles and Practice of Parallel Programming (PPoPP), pdf

External Links

e Star Socrates' ICGA Tournaments
* Socrates from Wikipedia

References

1. 2 8th World Computer Chess Championship, pdf, Courtesy of Monroe Newborn, The Computer
History Museum

2. Socrates from Wikipedia
3. A Chris Joerg, Bradley Kuszmaul (1994). Massively Parallel Chess. Proceedings of the Third

DIMACS Parallel Implementation Challenge, pdf

4. N Chris Joerg (1996). The Cilk System for Parallel Multithreaded Computing Ph. D. thesis,
Department of Electrical Engineering and Computer Science, MIT, pdf
5. A Star Socrates' ICGA Tournaments

6. ~ Awards for Cilk Technology & Research

What links here?

Page
ACM 1994

Bradley Kuszmaul
Charles I eiserson

Chris Joerg

Cilk

Cilkchess
Connection Machine

Don Dailey

Engines
Eric Brewer

Fritz

1860

Jamboree

Keith H. Randall
Larry Kaufman

Massachusetts Institute of Technology

Mathematician
Matteo Frigo

Date Edited

May 5, 2017
Oct 12, 2016
Oct 12, 2016
Oct 11, 2016
Oct 28, 2013
Jan 21, 2016
Oct 12, 2016
Dec 7, 2016

Mar 10, 2018
Oct 12, 2016
Feb 26, 2018
Aug 21, 2015
Jun 15, 2015
Jun 16, 2015
Jan 28, 2018
Jan 24, 2017
Apr 9, 2018

Jan 7, 2016



/Chris%20Joerg
/Bradley%20Kuszmaul
http://supertech.csail.mit.edu/papers/dimacs94.pdf
/Robert%20Blumofe
/Chris%20Joerg
/Bradley%20Kuszmaul
/Charles%20Leiserson
/Keith%20H.%20Randall
/Yuli%20Zhou
/ACM#SIG
http://supertech.csail.mit.edu/papers/PPoPP95.pdf
http://www.game-ai-forum.org/icga-tournaments/program.php?id=181
https://en.wikipedia.org/wiki/Socrates
http://www.computerhistory.org/chess/full_record.php?iid=doc-431614f6cd6ed
http://archive.computerhistory.org/projects/chess/related_materials/text/3-1%20and%203-2%20and%203-3%20and%204-3.1995_WCCC/1995%20WCCC.062303014.sm.pdf
/Monroe%20Newborn
/The%20Computer%20History%20Museum
/The%20Computer%20History%20Museum
https://en.wikipedia.org/wiki/Socrates
/Chris%20Joerg
/Bradley%20Kuszmaul
http://supertech.csail.mit.edu/papers/dimacs94.pdf
/Chris%20Joerg
/Massachusetts%20Institute%20of%20Technology
http://supertech.csail.mit.edu/papers/joerg-phd-thesis.pdf
http://www.game-ai-forum.org/icga-tournaments/program.php?id=181
http://www.cilk.com/company/awards/
https://chessprogramming.wikispaces.com/ACM+1994
https://chessprogramming.wikispaces.com/Bradley+Kuszmaul
https://chessprogramming.wikispaces.com/Charles+Leiserson
https://chessprogramming.wikispaces.com/Chris+Joerg
https://chessprogramming.wikispaces.com/Cilk
https://chessprogramming.wikispaces.com/Cilkchess
https://chessprogramming.wikispaces.com/Connection+Machine
https://chessprogramming.wikispaces.com/Don+Dailey
https://chessprogramming.wikispaces.com/Engines
https://chessprogramming.wikispaces.com/Eric+Brewer
https://chessprogramming.wikispaces.com/Fritz
https://chessprogramming.wikispaces.com/i860
https://chessprogramming.wikispaces.com/Jamboree
https://chessprogramming.wikispaces.com/Keith+H.+Randall
https://chessprogramming.wikispaces.com/Larry+Kaufman
https://chessprogramming.wikispaces.com/Massachusetts+Institute+of+Technology
https://chessprogramming.wikispaces.com/Mathematician
https://chessprogramming.wikispaces.com/Matteo+Frigo

chessprogramming

Page

Michael Halbherr

Robert Blumofe

Rolf Riesen
Socrates
SPARC

Spector

Star Socrates
StarTech
Titan

University of Illinois at Urbana-Champaign

Walter Faxon
WCCC 1995
Who's Who
Yuli Zhou

Up one Level

Date Edited
Jun 15, 2015
Jun 15, 2015
Dec 5, 2017
Jul 3, 2018
Jan 17, 2017
Nov 11, 2016
Oct 12,2016
Oct 20, 2016
Jul 3, 2018
Oct 12, 2016
Mar 6, 2015
Jul 12, 2017
Sep 6, 2017
Jun 15, 2015

page 6/6


https://chessprogramming.wikispaces.com/Michael+Halbherr
https://chessprogramming.wikispaces.com/Robert+Blumofe
https://chessprogramming.wikispaces.com/Rolf+Riesen
https://chessprogramming.wikispaces.com/Socrates
https://chessprogramming.wikispaces.com/SPARC
https://chessprogramming.wikispaces.com/Spector
https://chessprogramming.wikispaces.com/Star+Socrates
https://chessprogramming.wikispaces.com/StarTech
https://chessprogramming.wikispaces.com/Titan
https://chessprogramming.wikispaces.com/University+of+Illinois+at+Urbana-Champaign
https://chessprogramming.wikispaces.com/Walter+Faxon
https://chessprogramming.wikispaces.com/WCCC+1995
https://chessprogramming.wikispaces.com/Who%27s+Who
https://chessprogramming.wikispaces.com/Yuli+Zhou
/Engines
http://www.tcpdf.org

	Star Socrates

