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The SDPA (SemiDefinite Programming Algorithm) on the Ninf
(A Network based Information Library for the Global Computing)

FUJISAWA Katsuki
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Department of Mathematical and Computing Sciences, Tokyo Institute of Technology
NAKATA Kazuhide
Department of Applied Physics, The University of Tokyo

Abstract: In resent years, semidefinite program (SDP) has been intensively stud-
ied both in theoretical and practical aspects of various fields including interior-point
methods, combinatorial optimization and the control and systems theory. The SDPA
(SemiDefinite Programming Algorithm) [1] is an optimization software, implemented by
C++ language, of a Mehrotra-type primal-dual predictor-corrector interior-point method
for solving the standard form semidefinite program. In this paper, we also discuss parallel
execution of the SDPA on the Ninf [3], a global network-wide computing infrastructure
which has been developed for high-performance numerical computation services. We
report some numerical results on a parallel implementation of the successive convex
relaxation method proposed by Kojima and Tuncel [4] applying the SDPA on the Ninf.

Key words: semidefinite programming, primal-dual interior-point method, optimiza-
tion software, grid computing

1 OO000
000000000 Semidefinite Programming : SDPO0O, 000000 ,0000,0

ooooobooboooooobobboooobobo,boboboooooboobobn
poodooooboooooobobo,bobooooobooooobobbooon

0310


研究会Temp
ハイパフォーマンス
コンピューティング

研究会Temp
86－6

研究会Temp
（２００１． ５． ２５）

研究会Temp
－31－


O0.SbPOO0O0OO0OO (LP)D0O0O0ODOODOOOOUODODOOOOODOODOOOOD
O00000,000000000000000O0O0000O000O0.000 SbpO0O0O
goddoboooboooouoboobobo, bbb oo buoobouooo
O0000000000. 0000 SbPpOO0O0OOODOOODOOO (DODOOOOO
00000000000 000000)00O0O0000ODOO000DOo0OoDOooooO0O (4.
O00,00000000000000 SDPA (SemiDefinite Programming Algorithm) [1]
0000000, 000000000 000bD sbpoOoO0O0oDDODOOO0OOOOOOOOO,
goodoooooooodoodod. gobooboooodooooonoooonoo
O, 0000000000000000DO000O00 SbpOO0DOO0O0OOOOODOOOOO
00 [2. 0000000000000 00O00O0OO0, 000000000000 O0OO
0,00000000000(@00,0000)0000000oooooooO [3],SbPA
gofdooooooooooooooooooooooooooon. ooood
SDPO SDPOOO0DOODODOODOODOODOOOODOOD ODOODOOoOoOooooooag
0000000000000 000 40oo0oo0oo SbPAODOOOOOOODO
gooooboooo.

2 00000000 (Semidefinite Programming : SDP)
21 SDpPUOOOOoOoO

SbP 0000000000 Vandenberghe O Boyd [6)00000. OO SDP OO
0000000000000 000000000000000000000000d
OOoooO0'2 o0 SbPO0OO0OOOOOOOO. "0 nxnO0O0000O00,S™
0OnxnO000000000000. 000 X, ZcR>0O000,XeZ0O X0O
Z000,0000,Tr X720 XTZ0O trace: 0O0O0O0OOO0. X =00 XeS"O
D00,000000 w(#0)e®R000 «"Xuw>000000000000. OO0
X>00XeS"O00000,000000 weR"D00 « Xu>0000000
ooooo.

CeS"AcS"(1<i<m)b,yyeR(1<i<m),XeS"ZeS"OODOD.OO
go,SbpO000dD0OOOOOOOOOOOODOODn.

0000

000 CeX

0000 A;eX=0b(1<i<m),
X = 0.

0oooo

=1

0000 Y Ay+Z=C,
=1

Z > 0. )

"http://new-rutcor.rutgers.edu/ alizadeh /sdp.html
2http://www.zib.de/helmberg/semidef.html

0320


研究会Temp
－32－


0000000, 4 €8 (1<i<m)000000000000000. (X,y,2)
0 SDPOOOOOOODOOOD,XO000000000000,(y,Z) 000000
0000000000000.00,(X,y,2)0SbPO000O0O0O0OOOO00, X
0000000000000000,X >=00000000000000, (y,2)00
000000000000000,Z-00000000000000000.

22 SDpPUOOOO0OOO0OOODO

0000,SbPO0O0OO0OOOOOOOOOOOOOOOOO. SDP(1)OOOOO
O0000000000000000.0000000D0000,SDP (1)ooooooo
ooooog.

ZAiymLZ: C, (2>

i=1

X>0,Z=0, XZ=0.

sbpO0fooooooooooogooobbooooobooboooog,booo P
000000000 0o0o0o0o0o00000ooooO0O0 (0 1). 000,0000 POO
gobo pdogobooboobobobobogn.

( A,QX:bZ )
(1 <i<m),

P={ (X 42Z)) Ayu+Z=0C, ;. (3)
=1

X >0, Z> O,
XZ =ul (p>0).)

\

000 IeS"00000000.000 p>0000,0000 PO0OO0OCOOO0O
000000000000. 00,0000 PO SDPOOOOOOCOOOOOOOO
0000000000000 p— 0000 SDPOOOOOOCOOOOOCOOOOO
00 [7. SDPOO0O0OOO0OO0O0O,0000000000000,000000000
¢>0000,0000000 (X,y9,Z2)00000000,00000000000,0
000000000000 0000000000000000.000000000,0
000000000000000 (0 1).

3 SDPAOU0OODOOODOOOODO Ninf
3.1 NinfOODODODO SDPADOOOO

OO0 Nnf(OOOOODOOOOD) [B000000000O SbPAODOODOOOOOO.
OO0oooooboobobOoonD pVYMO MPIODODDDOOOD,NimfOOGOoonoOoO
gogbobobobobooobobo.obobobooob,boobbobuoboobd
oooooboogooboobobobobbuobbobooo.obbobbobooobon
OcpUOOOODODODOOOOOOOOOOOOODOO,00O0DODOODOOOOO

0330


研究会Temp
－33－


E{TAIRERE D HE

EETRAMR- -

E{TATAESEN LTRSS

——
=
-
-
-

BRAM o

EERTREDR -
0 1:SbPOO0O0O0O0OOOO0O

gogobobooobobbobobuooooouboobo.obg,boboboo
0000000000000 0000, 000000000 (D0 cpUOOO)OOO
0000, 0000000000000 000O00 NmfOOOODOOODOOOOO
O.00,0000000000000000000000 LANODODO,00000
ooODoobOO0o0oOoOoOoOobOo0ooobooboOobO.bbobobO pCcObobODOO PCOO
ooob,000 pCOO00O00OO0OOOOOOO,DbbODOoOOOOOODODbDbOO
ooooooooooOooobobooobOobOoooobo.opbboboo,000D pPCcO
opoobooboobobobooooogon.

SDPA on Ninf

Network Architecture

Other Global Computing Systems,
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2 B#9% Ninf IOL (Interface Description)
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Ninf_call(FUNC_NAME, ....):
7 FUNC_NAME =
ninf://HOST: PORT/ENTRY_NAME

e C, C++, Fortran, Java, Lisp, COM,
Mathematica, ...
char* dataFile,...; /* Data Decl.*/

sdpa(dataFile,...); /* Call local function*/
“Ninfy” via IDL descriptions
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