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1
       2008 5 22 ( )

1.
(1)
(2)
(3)

2.
(1) 21
(2)
(3)
(4)
(5) 14
(6) 5
(7) ( 7 8 )
(8)
(9)

2
 2008 7 25 ( )

1.
(1)

(2)
(3) 20 ( )
(4)
(5)

2.
(1)
(2)
(3) UPKI
(4) 6~8
(5)
(6)
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3
 2008 9 25 ( )

1.
(1)
(2)
(3)

2.
(1)
(2) 10
(3) 9
(4) 14
(5) HP
(6)
(7)

4
 2008 12 16 ( )

1.
(1)

5
 2009 1 30 ( )

1.
(1)
(2)
(3)

2.
(1) 10 11
(2)
(3)
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1.
(1)
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2.
(1)
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(4) 12
(5)
(6)
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(NESTRE)
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TSUBAME

20 10 Linpack 77.48TFlops*
11 The 32th Top500 6

2 29
*: 39.3TFlops 203%

(TSUBAME Grid Cluster) 

Sun Mictosystems  Sun Fire X4600 

655

AMD Opteron (Dual Core) 
5,240 CPU / 10,480 Core 
50TFlops ( )
21.4

OS Linux

C, C++, Fortran 

OpenMP, MPI, Voltaire MPI, ScaLAPACK, BLAS, LAPACK 

PGI CDK, IMSL, Intel compiler, ABAQUS, MSC/NASTRAN, 

MSC/PATRAN, AVS/Express PCE, AVS/Express Developer, 

EnSight, Gaussian, GaussView, Linda, Materials Explorer, 

Materials Studio, Discovery Studio Modeling, MOPAC, 

Molpro, AMBER, SAS, Mathematica, MATLAB

 ClearSpeed CSX600 

 360
 35TFlops ( )
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 45
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NEC  iStorage S1800AT 

 0.1
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1CPU
 16GFLOPS/CPU( )

 16
 292
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C, C++, Fortran90 
ASL, MathKisan, MPI, MPI2 

 Sun Microsystems  Sun FireX4500 

 20
 0.5

 ClearSpeed X620 

 252
 15TFlops ( )

 TESLA S1070 

 170
 59TFlops ( )
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1) 24
1 24 365

24

2) 
8 30

5
5 10 IC

3) 
TSUBAME
2009 3 TSUBAME

1.  TOKYO TECH OCW 11. 
2.  12. GSIC

3.  WEB  13. DB

4.  Tokyo Tech E-Learning for 
Information Technology Education 

14. TSUBAME ASP 

5. 15. Titech Chem RS 
6.  16. 
7. 17.

8.
 Knowledge Store 

18. GCOE

9.  TITech ChemRS 19.
10.

TSUBAME Grid Cluster (2008 4 2009 3 )

2008  2009

4  5  6  7  8 9 10 11 12 1  2  3

903 1015 1090 1140 1167 1240 1291 1357 1407 1433 1445 1478
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455
31%

222
15%

173
12%

146
10%

113
7%

369
25%

(2009 3 )

416
28%

221
15%

205
14%

199
14%

183
12%

254
17%

(2009 3 )
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CPU
*1

( : : )
interactive

( : : )

batch

( : : ) ( : : )

2008 4 405 7567 53147:46:29 385:44:24 1018791:12:24 1019176:56:48

2008 5 421 8934  52554:08:53 670:05:24 2330228:27:00 2330898:32:24

2008 6 399 8255  61469:49:49 559:29:00 1422289:20:12 1422848:49:12

2008 7 455 11926  56986:41:37 853:54:00 2831443:15:36 2832297:09:36

2008 8 389 6863  153643:34:58 1130:34:12 1764195:04:48 1765325:39:00

2008 9 441 9761  158400:08:00 465:27:36 1996746:31:48 1997211:59:24

2008 10 410 6978  35891:19:18 1795:09:36 2053795:43:48 2055590:53:24

2008 11 517 12719  379905:56:31 1892:14:24 1838464:28:12 1840356:42:36

2008 12 551 14467  437836:03:22 2750:46:48 3088028:55:12 3090779:42:00

2009 1 514 13747  282407:27:24 1573:11:24 3515456:48:36 3517030:00:00

2009 2 457 10073  152683:09:43 3007:05:00 3234490:30:00 3237497:35:00

2009 3 434 9530  72648:05:30 3352:19:04 2575827:02:27 2579179:21:31

1024*2 120820  1897574:11:34 18436:00:52 27669757:20:03 27688193:20:55

*1)   *2) 
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MacOS X 
Mathematica, MATLAB, Spartan, MOPAC, JMP, 
Microsoft Office, 
C, C++, Fortran77, Fortran90, Perl, Ruby, Basic, 
Pascal, Java2SDK, Prolog, Common Lisp 

(1)
4

(2)

telnet
www
ftp

(3)
17:00 ( ) IC ( )

1) 3 22:00
2) 21:00
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(2008 4 2009 3 )

1 2 4
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(Titanet) (1) (2) (3) 3

1 2 100 48
1

(SINET3)
WIDE/APAN/JGN2plus

ISP( 100 100 )
20

 2-3.1

2004 DF
(1) (4 )

4 2 (WDM) 6 (6 2
SINET ) 2 10

1

(2) (2 )
2004 DF IT

VPN
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LAN 
( LAN) 2004 2009 3

600 LAN

LAN
IEEE 802.11 a/b/g

IC
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(1)  (DNS( ) WWW )

(
(

))

WWW
20 Web Application Firewall

(2)
2007 10

10GbE
2009 3 BitTorrent, Gnutella, Kazaa, Share,

WinMX, Winny, eDonky, eDonkey2000, Direct Connect, Gnutella Ultrapeer

(3)

(HTTP) (POP3, SMTP)

(inbound) (outbound)
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(4) DNS
DNS

( )

(5)

(6)
WWW ftp

WWW  ftp 

(7) IPv6
IPv6 over IPv4 IPv6 over IPv4 
(6to4 Teredo )

(8) (NTP)
2005, 2006 GPS, CDMA

(9)
2002 10 SINET

(
) (GRID)

SINET3

JGN2plus, APAN
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17 PKI
18 4

IC

 2-4.1

 2-4.1

(1)

Tokyo Tech Portal
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(2)
2008

( LAN)

(LMS)
(SSL-VPN )

Tokyo Tech OCW 
MS

(T2R2) 
TDL

Web
Web

(1)

2009 3
2009 1
2008   9 Web
2008 7
2008   4 Web

(2)

2009 3 31

  13,086 
1,736 (13%)  
1,323 (10%)    

390 ( 3%)    
3,843 (29%)    
4,103 (32%)    
1,579 (12%)    

112 ( 1%)    
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2008 4 1 2009 3 31
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Microsoft Windows Microsoft Office 19
4 (Campus Agreement)

( )

20 1.6
PC

PC

21

Windows
Office 2003 Professional 
Office 2007 Enterprise 

Microsoft Office 
Mac

Office 2004 for MAC 
Office 2008 for MAC 

Windows Vista Ultimate Upgrade Microsoft Windows 
Upgrade Windows XP Professional Upgrade 

1) 
IC

2) 

 ( )
 ( MS 

Office OS 1 1 )
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3) 
a) 
Step1

IC
Step2

 ( )

Step3
 ( ) *

* 24

b) 
Step1

Step2  ( )

Step3 ( 1,400 1 1 )

Microsoft Windows Vista
 2008 2009 

4  5 6  7  8 9 10 11 12 1 2  3

PC 55 16 16 42 6 23 19 7 18 17 19 224 462

PC 148 68 52 49 43 40 39 33 28 22 76 125 723

203 84 68 91 49 63 58 40 46 39 95 349 1185

Microsoft Windows XP
 2008 2009 

4  5 6  7  8 9 10 11 12 1 2  3

PC 31 5 8 10 6 9 8 4 4 5 3 5 98 

PC 142 77 143 140 74 55 63 44 23 1 0 1 763

173 82 151 150 80 64 71 48 27 6 3 6 861

Microsoft Office 2003 (Windows )
 2008 2009 

4  5 6  7  8 9 10 11 12 1 2  3

PC 390 174 97 109 99 101 175 91 89 91 83 80 1579
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Microsoft Office 2007 (Windows )
 2008 2009 

4  5 6  7  8 9 10 11 12 1 2  3

PC 607 275 206 150 137 170 242 182 135 191 252 288 2835

PC 838 295 892 351 180 164 109 99 91 86 129 182 3416

1445 570 1098 501 317 334 351 281 226 277 381 470 6251

Microsoft Office 2004 (Mac )
 2008 2009 

4  5 6  7  8 9 10 11 12 1 2  3

PC 37 15 14 2 10 77 8 5 7 8 12 16 211

PC 19 3 36 34 3 3 1 1 0 1 3 3 107

56 18 50 36 13 80 9 6 7 9 15 19 318

Microsoft Office 2008 (Mac )
 2008 2009 

4  5 6  7  8 9 10 11 12 1 2  3

PC 116 36 17 15 48 42 25 14 21 48 26 59 467

PC 118 40 42 25 20 16 26 43 27 18 15 61 451

234 76 59 40 68 58 51 57 48 66 41 120 918
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19 7 1  “ TSUBAME
” 21

20
5 6

9 6 15

 2-6.1 20
20 19

1 4 5

0 1 1

4 4

HPC
4 4

6 0 6
15 5 20
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 2-6.1 

 2-6.2
http://kyoyonavi.mext.go.jp/ TSUBAME 

Grid Cluster
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20 4
1

4 HPC
4 9

6 5
21 1 20 1

1 2 1
5 2

4 2
3 3 10 2 1

2 7 1 1
1

TSUBAME 1 1 2,880 1,916 229
12% 20
20 5 8

2008 2008
HPCS2009 2009

11 CompSys2008 22 2008

20 6 11 ( ) 100
19 1 1

Web

11
CompSys2008 22 2008

TSUBAME
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Web

Web
19

21
20

19
27 53

23
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 2-6.2 20
1

3

R&D

N07

4 HPC

 ADVC

ALM
HPC

EDA
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3D CG

 FDK
CAE

3

C-C

DS CHARMm

 2-6.3 19
1

CONFLEX

2
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UPKI 2009 2009 2 23

2008 2009 2 27
ICT ICT
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TSUBAME

GPU TSUBAME
TSUBAME

TSUBAME1.x TSUBAME2.0

TSUBAME TSUBAME1.1 1.2

NVIDIA Tesla GPU
TSUBAME

a) TSUBAME
1.1 2006 0.5

NESTRE NESTRE
InfiniBand TSUBAME

LUSTRE

b) x86 CPU Intel
Nehalem-EP Xeon 16 128CPU

co-TSUBAME
TSUBAME CPU AMD Opteron 280

c) Global COE Intel Harpertown Xeon 720 
CPU TSUBASA TSUBAME

TSUBASA  (Best 
Effort )
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GPU  3-1.1 TSUBAME1.2
GPU TSUBAME

TSUBAME1.0
22 3 TSUBAME2.0

TSUBAME

TSUBAME TSUBAME Town Hall 6 9 ( )

1. No.1
200 TF(TeraFlops)  (08 6 /140TF), 
2 (09 3 /131TF),

2. (HPC)
HPC
ClearSpeed

3. --

GCOE- TSUBASA co-TSUBAME
50%

4 TSUBAME2.0
NEC, Sun, Microsoft, Novell , NVIDIA 

5. 1:
NESTRE TSUBAME

6. 2: --
Windows/Linux/Mac GB/

7. —

8. NII 
NAREGI  v.1.1

2, 3 TSUBAME
fair use MPI



 56

BES

TSUBAME

HPC

ClearSpeed Tesla

HPC HPC
1000CPU

TSUBAME 8

1000CPU

TSUBAME2.0
(makespan)

3

next-to-run

4 4

GCOE TSUBASA
BES GCOE
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makespan

ClearSpeed 
CPU

RPC CPU

SLA
RPC CPU

CPU
BES ClearSpeed

CPU
1-2 CPU BES

CPU
( 1-2CPU + 

) x 
 Tesla Tesla

CSI CSI

NAREGI CSI TSUBAME2.0
TSUBAME/CSI

-  ( )
-  ( )

TSUBAME CSI NII
NAREGI 1.1

/NII e-  RENKEI

NAREGI TSUBAME
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International Supercomputing Conference Supercomputing 08

TSUBAME 6 18-20
International Supercomputing Conference(ISC08) TSUBAME

ISC

TSUBAME

ACM/IEEE Supercomputing 11
15-20 GSIC GCOE

10
Supercomputing

NEC, Sun, IBM, Intel, AMD
GSIC

(  3-1.2)
GPU TSUBAME2.0

SACSIS
GSIC TSUBAME

T2K, TSUBAME T2K, T2K
GPU

TSUBAME
HPC

TSUBAME
DVD
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TSUBAME2.0

21 22 TSUBAME2.0

TSUBAME1.0

TSUBAME 1.2
Tesla GPU, , co-TSUBAME

500GB
48disks

NEC SX-8i
Voltaire ISR9288 Infiniband x8
10Gbps x2  ~1310+50 Ports
~13.5Terabits/s
(3Tbits bisection)

10Gbps+External NW Sun x4600 (16 Opteron Cores)
32~128 GBytes/Node
10480core/655Nodes

21.4TeraBytes
50.4TeraFlops

OS Linux (SuSE 9, 10)  
NAREGI Grid MW

Unified Infiniband 
network

ClearSpeed CSX600
SIMD accelerator
360    648 boards, 
35      52.2TeraFlops

PCI-e

Nvidia Tesla S1070: 170 , 680
High Performance in Many BW-Intensive Apps

10% power increase over TSUBAME 1.0 (130TF SFP / 80TF DFP)

1.5 Petabyte (Sun x4500 x 60)
0.1Petabyte (NEC iStore)
Lustre FS, NFS, CIF, WebDAV (over IP)
60GB/s aggregate I/O BW

10,000 CPU Cores
300,000 SIMD Cores

~900TFlops-SFP,
~170TFlops-DFP

80TB/s Mem BW (x2 ES)

NEW: co-TSUBAME
16Node 128CPU 
(Intel Nehalem) 
1.5 TeraFlops

GCOE TSUBASA
Harpertown-Xeon

90Node 720CPU
8.2TeraFlops

 3-1.1 TSUBAME 1.2

 3-1.2 ACM/IEEE Supercomputing
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 70



 71
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18 4
20 12 1 3

20
120 9

20 6 19

(
)

 (X-titech-spam)
(1) :

( )
(2) :

20 6 23  12 :
20 7 22  12 :

http://portal.titech.ac.jp/info/doc/20080623.html

21 1
70

350 ( 21 1 )
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Research Repository
CourseWareHouse Digital Museum 3

Tokyo Tech STAR (Science and Technology Academic Repository)
 3-3.1 Tokyo Tech STAR

 3-3.1 Tokyo Tech STAR 

STAR 
Research Repository 

 T2R2 (Tokyo Tech Research Repository) 
CourseWareHouse Tokyo Tech OCW 

Digital Museum

T2R2
T2R2

RRWG WG
 3-3.1 20 RRWG
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T2R2 Tokyo Tech Research Repository

T2R2

IC

T2R2

pdf

 3-3.2
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 3-3.2 T2R2 

Web HTML CSV
BibTeX

Web 
T2R2

 3-3.3

Web (http://www.gsic.titech.ac.jp/cgi-bin/publicationlist.cgi)

 3-3.3 T2R2 Web GSIC
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20

OCW

1)

2)
 3-3.4

3)

4)
OCW

5)
6)

7) 20

8) Web Web
RDB

 3-3.4
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1) 2009.3.30
a)

2009.3.30 2008.3.10 20
26,787 22,960 3,827 
3,464 2,879 585 

36,215 29,534 6,681 
2,771 2,291 480 

78 26 52 
916      819 97 
111 12 99 

7   2 5 
6  5 1 

* 84,816 86,073 -1,257**

155,171 144,601 10,570
                *                       **

b)
      934 ( 20  715 )

2)

 3-3.5
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3) 2007.8.31 2009.3.30

 29,239

 106,668

 375,609

4) 2007.8.31 2009.3.30
a) : 27 
b) : 130 

5) T2R2
a) 1 2008.8.11 62  15  10   1  29  7
b) 2 2008.8.20 67  29   7   0  28  3
c) 3 2008.9.29 44  17   6   0  12  9

 OCW 



 80

20 12 24 10:30 12:00
9 2

TSUBAME MOU/ Agreement 
TSUBAME

GPU
TSUBAME1.2 TSUBAME

TSUBAME TSUBAME

TV
Anat Veera TSUBAME

Inter-University Consortium

GSIC Newsletter TSUBAME
14

TSUBAME TV

TSUBAME
TSUBAME  Agreement
TSUBAME
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2005 12 GSIC AIT SET(School of Engineering and Technology) 
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11 ( ) 5 21 ( )
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17 IMSL  6 2 ( )
18 MATLAB  6 3 ( )
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1) Toshiya Itoh and Yasuyuki Suzuki: New Constructions for Query-Efficient 
Locally Decodable Codes of Subexponential Length, arXiv:0810.4576, 2008. 

2) Ryoso Hamane, Toshiya Itoh, and Kouhei Tomita: Approximation Preserving 
Reductions among Item Pricing Promlems, IEICE Trans. on Information and 
Systems, Vol.E92-D, No.2, pp.149-157, 2009. 
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2008 2008 12
5) Masayoshi Shimamura, Katsuyoshi Iida, Hiroyuki Koga, Youki Kadobayashi, and 

Suguru Yamaguchi, “Hose bandwidth allocation method to achieve minimum 
throughput assurance service for provider provisioned VPNs,” IPSJ Journal, Vol. 49, 
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9) Hieu Hanh Le, Masayoshi Shimamura, Kenji Masui and Katsuyoshi Iida, “A study on 

XCP routers' misbehaviors on congestion control,” IEICE Technical Reports, Vol.108, 

No.460, pp.49-54, IA2008-75, Mar 5 2009. 
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 Vol.2008 No.88 2008-DBS-146, pp.265-270, 2008 9
2) Kosuke Ohki, Yousuke Watanabe, and Hiroyuki Kitagawa, "Dynamic Source 

Selection to Handle Changes of User's Interest in Continuous Query", Proc. 16th 
International Conference on Cooperative Information Systems (Poster of CoopIS 
2008), LNCS 5333, pp.6-7, Nov., 2008. 

3)
WebDB  2008

 Vol. 108, No. 329, DE2008-72 p.49, 2008 12 ( )
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1
(DEIM2009) 2009 3
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1
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1 (DEIM2009) 2009
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1
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9)

1
(DEIM2009) 2009 3

10) Kousuke Ohki, Yousuke Watanabe, and Hiroyuki Kitagawa, "Evaluation of a 
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International Workshop on Data Management for Information Explosion in 
Wireless Networks (DMIEW 2009), pp. 1106-1111, Mar., 2009. 
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, , Vol. 109, No. 93, pp. 163-168, 2008.6. 

2) Do Ngoc HUNG, Yutaka KATSUYAMA, Satoshi NAOI, Haruo YOKOTA, 

"Improvement of Telop Recognition Qualityby Integrating Web Search Results", 

Proc. of VLDB2008 Workshops (NTII), pp. 32-35, 2008.8.  

3)



 114

 BGP 

20
 N-TAP 

1,3,4 N-TAP 
API

 Vivaldi 

VPN
2

1) , . p2p
. , Vol. 50, No. 2, pp. 709-720, 2009 2 .
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1.4. MPI
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EPS EPS
EPS

EPS

64
32 OCS

EPS



 122

1.6. 
MPI

Scatter/Gather

WAN
WAN TCP

TCP
WAN

WAN
1.7 ( )

2. ULP-HPC:
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Linpack HPC

3. HPC-GPGPU: Large-Scale Commodity Accelerated Clusters and its 
Application to Advanced Structural Proteomics 

4 GPU 32 GPU  “Raccoon” 
GPU HPC

3D-FFT FFT
3D-FFT GPGPU CUDA

19 76GPU 4TFLOPS
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HPC
GPU
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GPU ECC
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CUDA FFT N
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• 32-node Windows HPC Server 2008 cluster 

• AMD aenom X4 9850 BE Quad-Core Processor 

with 8 GB of memory 

• Four GeForce 8800 GTS 512 with CUDA v2 

Raccoon: A Platform for GPGPU Research

Total performance 

• 53.2 peak TFLOPS (SP) 

• 6.5 TFLOPS in Docking 

• 18 KW (361 MFLOPS/W)
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NIME GSIC 2008.04.01 – 2009.03.31 Higher 
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IP JOCW 

& CC Creative Commons Japan

1) Jaeyoung Jung, Nobuyasu Makoshi, Hiroyuki Akama, 

Associative Language Learning Support Applying Graph Clustering---for Vocabulary Learning 

and Improving Associative Ability, ICALT2008, pp. 228-232 

1) TokyoTech OCW 
20  JOCW

JOCW
2008.12.12

1) NIME IT IT

2) NIME ICT IT 

3) TokyoTech OCW WG 

JOCW
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1) Masahiro Mochizuki: Movie-driven Control of Ubiquitous Services, International 

Workshop on Ubiquitous and Knowledge Computing (IWUKC2008), Pori, Finland, 

August (2008). 

2) Masahiro Mochizuki: Movie-driven Control of Ubiquitous Services, 

Asian-European Workshop on Ubiuitous Computing (AEWUC2008), Oulu, Finland, 

August (2008). 

3) , :

, 71 , Vol. 4, pp. 149-150, 3

 (2009). 

4) : RSS LAN

, 71 , Vol.1, pp. 615-616, 3  (2009). 

5) , : Web ,

71 , Vol. 4, pp.105-106, 3  (2009). 

6) :

, Vol.49, No.6, pp.1920-1931, 6  (2008). 
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(SWopp2008), DC-2008-20, pp. 9-16, 2008. 
3) , , , . CUDA 3 FFT ,

 (ACS), Vol. 1, No. 2, pp. 231-239, 
2008.

4) Satoshi Matsuoka, Takayuki Aoki, and Akira Nukada. “Rise of the Commodity 
GPGPU Vectors”, NVIDIA Research Summit in NVISION 08, San Jose, 2008. 

5) , GPU 3D-FFT , IPAB WG
, , 9 , 2008. 

6) Akira Nukada, Yasuhiko Ogata, Toshio Endo and Satoshi Matsuoka. “Bandwidth 
Intensive 3-D FFT kernel for GPUs using CUDA”, In Proceedings of the 
ACM/IEEE conference on Supercomputing (SC'08), 2008.  

7) Cevahir Ali, Nukada Akira, Matsuoka Satoshi. “Fast Conjugate Gradient Solver on 
Multi-GPU Systems“, 2009

(HPCS2009), , 2009. 
8) , , , , .

Linpack , 2009
(HPCS2009), , 2009. 

9) , , , , .  GPU 
 3D-FFT , 2009

(HPCS2009), , 2009. 
10) Maruyama Naoya, Nukada Akira, Matsuoka Satoshi, “Preliminary Evaluation of 

Software-Based Memory Fault Tolerance for GPGPU”, 2009
(HPCS2009), , 2009. 

11) , , , , .
Linpack , 16

(HOKKE-2009) , pp. 13-18, 2009 
12) , , . GPU ECC , 16

 (HOKKE-2009) , pp. 25-30, 2009. 
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1. Naoya Maruyama and Satoshi Matsuoka, "Model-Based Fault Localization in 
Large-Scale Computing Systems," the 22nd IEEE International Parallel and 
Distributed Processing Symposium (IPDPS'08), Miami, FL, USA, April 2008. 

2. JST NII JST , GPU
ECC , 16

HOKKE-2009 , 2009 
3. Naoya Maruyama  Akira Nukada, Satoshi Matsuoka Tokyo Tech/JST ,

"Preliminary Evaluation of Software-Based Memory Fault Tolerance for GPGPU," 
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, / /

(SWopp2008), DC-2008-20, pp. 9-16 (SWopp2008, 
Aug 5- Aug 7), 2008 
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 GPU  3D-FFT , 2009
(HPCS2009) ,
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10. Sumeth Lerthirunwong, Naoya Maruyama, Satoshi Matsuoka, "Adaptive 

Resource Indexing Technique for Unstructured Peer-to-Peer Networks," The 9th 
IEEE International Symposium on Cluster Computing and the Grid (CCGrid2009), 
2009 (to appear) 

11. Sumeth Lerthirunwong, Naoya Maruyama and Satoshi Matsuoka, "Index 
Distribution Technique for Efficient Search on Unstructured Peer-to-Peer 
Networks," the International Conference in Electrical Engineering/Electronics, 
Computer, Telecommunications, and Information Technology (ECTI-CON 2008), 
May 2008. 

12.
, (SACSIS2008) , pp. 325-332, 
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MPI

MPI  MPI Forum MPI 3.0 

1. Hideyuki Jitsumoto, Toshio Endo and Satoshi Matsuoka, “Environmental-Aware 
Optimization of MPI Checkpointing Intervals”, In Proceedings of The 10th 
International Conference on High-Performance Computing in Asia-Pacific Region 
(HPCAsia2009), pp285-292, Taiwan, Mar. 2009 

2. Satoshi Matsuoka, Ikuhei Yamagata, Hideyuki Jitsumoto and Hidemoto Nakada, 
“Speculative Checkpointing: Exploiting Temporal Affinity of Memory Operations”, 
In Proceedings of The 10th International Conference on High-Performance 
Computing in Asia-Pacific Region (HPCAsia2009), pp390-396, Taiwan, Mar. 2009 

3. , “
Linpack ”,

(HOKKE2009), , 2009-ARC-182/HPC-119, pp.25-30, 2009
2 .

4. Hideyuki Jitsumoto, Toshio Endo, Satoshi Matsuoka, Environmental-aware 
optimization of MPI checkpointing intervals. In Proceedings of 2008 IEEE 
International Conference on Cluster Computing (CLUSTER2008), pp326-329, 
Tsukuba, Sep.-Oct. 2008 (poster) 
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2) , : IDO ,
,Vol.18, No.2, , pp.32-45 (2008) 
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17) Kentaro Sano, Takeshi Nishikawa, Takayuki Aoki and Satoru Yamamoto: Evaluating Power and 
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Computation, Proceedings of International Conference on Field-Programmable Technology 2008 
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1. Yamaguchi, S., Onodera J., Baterdene, R., and Khishi, O., “Training Needs Assessment for School Principals in 
Mongolia: Preliminary Findings”, Conference Proceedings, CD-Rom, 53rd Annual Conference on Comparative 
and International Education Society, Charleston, USA (March 2009). 

2. Yamaguchi, S., “Application of distance learning materials in rural Mongolia”, Conference Proceedings, 
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Survey Report, submitted to UNESCO, Beijing, pp.1-111, (March 2009) 
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7. Yamaguchi, S., Leong, C., and Takada, J., “Impact of ICT Introduction in World Heritage Site”, presented at 
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presented at the Mongolian Academic Forum, Ulaanbaatar, Mongolia (October 2009) 
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Development: A Case of Luang Prabang, Lao PDR”, 44th ISOCaRP Congress, Conference Proceedings, 
CD-Rom, Dalian, China, (September2008) 

10. Yamaguchi, S., “Methodologies for needs assessment in Mongolia:  Strategies and Options”, presented at 
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