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On-the-Job-Training Education
Fro / through academic abroad
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Stimulate students’ ambitions
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THEWMBFIRR O R TP 255 & Lo i e TEBRmE R ) 2o NS sk A v 2 —
o) BFEM L, £lo, REHATIZ N OBEIEE 28 U TRy & o#Er2 L —
D D Z LI L, FNIZB T 2N FAEOZ T AN B EGRICHED D Z LN TE -, £ 2T,
ARETIIABHAC I T 2 BEERIRDLE LT, EHERAE M, Wb o2 —r o7 BX
OYESNN D DEEDZ T AND 3THEIZOWTHRET 2,

3.1 EFRMATHFH

KB TlE, BV M TR CTd 2R 17 4R )RR 20 451038V T, 12 B [E 16 B
BADNDIEN 43 Z OB E B~ L, KRR FR A 2 x5 & Uiz TEEMA B S5
I,IT) ZBHaE « i L7z, AWFERHT. ARG O H B2 OIS B £ TAMEL S /38—
7L (1 EOK 1-1 B28) nbied, TOdh, AR ERKOKREREZ S L+ HE
BEmh AR O ERFHIEF IR CTH - 72, AR EE EHICEE oD, I T HRIC
BT B RFRBAENIGENZBIL - BBRA T AR Yy 7 Thbh | HEREIEHIFOR %S
DUMIEFEASDIGH & W S BN ORERGI 21T L H Bz, RIS, EERES R mICHE~
W DaEATE LT, EERAREE B8 g R e E 2 VR L TV D TR R E
T 52 & T, ARBFERKFEBRAEDS AR O I LT LA Z KU 5720 T < HAVGERT S
BRELE TEDL OB N L, R 3VITHEEINH~WEER &Sl EROFIET — 22 F &
DD, Zal P AERITEAER 40-50 L FEE L 7o TV D, F72, X 3-1, 3-2 IC[HEBEEA B FR 0%
FE AT,

#3-1 FNVBEKREZRFER

R WAR~VEER N, WA G
YRR 17 4R 6 (6) 39
R 18 4R 13 (13) 42
Tk 19 4EFE 12 (12) 54
Tk 20 4R 12 (10) 46
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EREE A B THAWT 2 HEIZOWTIL, 1 BOEASWEOEK 1 EBEL, £ OWE
B 90 iy DR 2 A~ T T 52 L & L7z, Ziudk, AR OFAERREICET 284
OGRS T DR OfElR, BB XN WA & — 2y THREFA TR ~WEBE OPTE KT -
WFZERERE T2 1T AN D56 O ERE~ » T2 7 %47 5 R Offefk (3.2 HiTHIR) LnwHrnb
WIZESS D Th D, FFE, HEENFICKTT DEEISE OGS | el AR D GH AN O FEaEIEk
WBELERD, WA 2=y IO R o FEBER DD, o TR — VHEER TR
(Nanyang Technological University), ~ L —3 7 %K% (Universiti Sains Malaysia) ~D 3
BILEDOREFIE LTHITFHND,

PUF T, EERRE R L 11OV T, REFRMI, BB T 2T 7 v a it
DTR, E-learning ¥ A7 MBI L DM, FAEOIZK 50l & W O BLELBREHT D,

RERMERE
P FEN ROV T, AEERNCHRE T 5,

Rk 17 4REE

WIFERE & 72 2R 17 AR 21T ABGHZ 2083 5 . BRI A I RE E OAFFERERT « KR ObFE
HoET A NS AR 2 2 =2 =T ¢ PRAGMA THULHIZREE ZH ) KE DY 7 L =T K5
YT ¢ = I (University of California, San Diego) ZH.0MZ. BIEDENHIFEHERT CTH A 1EH
FE A L E i o # — (National Center for High—Performance Computing). FA7FFE TR
D3 AEIHEENS, ENENL 4L, L4, L LOEMZH A~ U, SR TEEREAS B 75 1
Z i L 72,

32 |k 17T FEEBRM AR SR O EE L £ LD D, HIVEDO mWIGEER ISR L TR
BRFPAENID AT B LT WK D12, BB RIm 20 > b o Th < b
ARFHERICB T LTS r—va ARV OREL L TR ET o7, B2 I1X, Mark
Ellisman ##5% & Tomas Molina K2 L 542  “Using the Grid and Web Services for Scientific
Research” TlX, 74 7H A = ANHOT 7V r—a rzxtg s L, B BME» SRS S
AU 5 Mtk & 2o g L WFZEE 058 L CHFIE 2T 5 72 O OIFHREATIC OV T OMEREI1T o 72,
Wilfred Li KiZ, 74 7H A = AR T 27 7Y r—3a 2B L, HHFEH b 3 EERAY
AL A HEE L CTOL T2 DY A N—A VT T AT I F DT —F%7 7 F v T Dl
AToTz, E£io, TNLSOGERIC X D55 S T XT, AROER 7 FHORFFeA 3w U T3
fRLSTNEEZOND Yy 7 B8 E Lo, BREICBW T, AFERIR PR A O J5E D E 2
EZRERT 5 L & bIT, WAEELIEORIER G L OREDOHED F 1Tk 5 M & BEIc >V T
frat Uiz, 2D OBEHERD T X THRIBT 510 % T 7 v a ARED TR E-learning ¥ A7
Lw AW ZEMBI A~ L DR DFER L 7> TS,

EHIT, 3.2 Hi CHRIB T 228, EEREE AR THA Ll Wilfred Li &1 > 2 —
>y TR NFURTRENEIZ DU T, PRIUS A7 o A THERT L7 R, SR IT SRR Y 7 4 =7
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#3-2 Wk 17 FEEBRBA PR IR

AH BRIV FEAH Fr R e
Using the Grid and Web Mark Ellisman Universityv of
10 A 11/12 H | Services for Scientific | and Tomas . oY .
. California, San Diego
Research Molina
Introduction to the Rocks
11 A 30 H Cluster Toolkit -Design
and Scaling Philip University of
OptiPuter: The Impact of Papadopoulos California, San Diego
12H1H Bandwidth on Distributed
Systems Design
Deploying Scientific
12 0 7/8 A Applications to the Wilfred Li University of
PRAGMA Grid Testbed: California, San Diego
Ways, Means, and Lessons
Deriving Scientific Grids National Center for
1 H 11/12 B | to Cyberinfrastructure of | Fang—Pang Lin High-Performance
Economic Impact Computing
Introduction to Globus
Toolkit & MOGAS:
LA 18 H Multiple—Organizational
Grid Accounting System :
Prancis Lee Nagyang.Technologlcal
PerMoCom: Pervasive University
Communication for
LA 19 H Seamless Mobile
Communication

KFEY T 4 = IRRICEBRICHINA v F— vy FNCFRARIRET D Z LI LS s £
1T AEEEBRR AR R Em O ERE E L TRHETREZ L Th D,

Rk 18 4REE

R I8 AEELIE, 1 (i) 12 TEBR@E RN 1) O —RES T bD TEES
R AR 1) Z28maxBiak L. 2 7 (R8) 1© THE#MAR Y 1 2B L7z, JTHITeE
FEOARBHLABIGENE Th v 2 7 (%) 12 TEEEmEE R 1) ZBiE L7220 Th D, £
3-3. 34 1Tk 18 FEEEERM AR RO ERELE L DL, D2 FHOAE LT, A—A |
FUVT 7 A —2AT > RIFKS (Queensland University of Technology), ==—Y—J L K%
U H AR —RKF (University of Canterbury)., BV 7 4 /=T7 KRFEV T I, —A T
U7 ARV K5 (University of Melbourne), HiBEFE EHEKEGFHHE L 4 — A AF =
— U v b K% (Universitat Ztirich) . HE/ LB TEKZ (Harbin Institute of Technology) .
KEAY A RKFH 8L (University of I1linois at Chicago). FATFHRE T RKF., ~L— T F
FRFO 8 HE 0B L D WIEF 24~ LT B ) T A V=T REV T 4 = IR BIE 34,
AR HI3E 1 L O~ N> TD,  [EERAER R 11 1%, TEER@EEY w1 <
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#3-3 VR IBFEEERMATIERER (1FH)

AH WEXA MV AT izt 1
Grid Portals: bridging the gap . Queensland University of
b 22 H between the users and the Grid Rajesh Chhabra Technology
6 H5/7TH De31gp1ng Augmented Reality Mgrk. University of Canterbury
Experiences Billinghurst

Application of Bioinformatics to
6 H 12/14 H |Vascular Molecular Bioengineering|Jason Haga
Research

University of
California, San Diego

Enabling Transparent Access to
7H 3/5 H |Advanced Cyberinfrastructure for |[Wilfred Li
Biomedical Applications

University of
California, San Diego

Grid Computing and the Gridbus
7 H 10/12 H Middleware: Powering e—Science |Rajkumar Buyya |[University of Melbourne
and e-Business Applications

National Center for
Sun—In Lin High—Performance
Computing

Tiled Display Wall and The Derived

77 24/26 H Applications

BOWONEFELY bEELRNTZEL MYy 7 THIKT 2 & & bia, i~ Ll g ges
BIpLREL DA AT v ar XV EER U REERET DL O L, £72. 4 Bk~
7R ETHRENE DI TV D FIFICHE R, WFERA T 7 Tl LT 7Y FOBWIGET
T SN DT BRI SO L KRB A REGEIC LS TE DN EBRTH 2 &
o LAY

—J5. 2FMNCATo 72 THEERAR S 1) CIXAEEORBR E KA % b LI, 0 Lz
W, Vo< D EREEELS KO L (v 2T 7 va i\ T RE LTHER) , /-,
IR0 5 NARIZOWTIE, AR & RRRIC S £ 0 MR DR R B GE COMRE R LRV R E Y
7 iR <IEE L, AMWE Lo NEEMAEF R 11 &2 X9 ITEE L,

INHOD MYy 7 RMATOREE e Eigeikat & ElZB L TiX, PRIUS 47 1 ADKE TH
DFHENEREZ Y Lo, BRAGICIE. RR S BA BRI A D AA—F 2EBESHES Y VAR Y Y
L, FETZENFES e SICHEBAICHE L, YES@IcBIT 2 RREZER T2 L L bic, HEHE
2R LT T U 72170, Mk OfEkIC 3810 D e sedhin i X OGlRfifetlig o & 217
Sz, ZAUTED ., T HED DR S LD AR R AR A IR LT, SRR L LT Ze B
V7% B/l TRt TE 2 L 08w,

Flo, BB T DA, RIS RN O 1E, GERMUR OSKE 21TV [EERSH CREICHIR TE A
Mol BIXOBRETITHSICHMTE b AN LT, BENICEE TS
E-learning ¥ A7 LD AZFMG LT, FAEOEMZIRET 2720, BT~ b OB AL [FIRE
WZBHAGR LT,
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#3-4 VR 18 FEEEBMEMERER Q2
HB RESA IV A BB % BS

Computational Chemistry and Computer
Science

104 11/12 H

Kim Baldridge |Universitédt Ziirich

Lessons Learned in Developing
National and International Peter University of

Collaborations, exemplified by Arzberger California, San Diego
PRAGMA, PRIME, and GLEON

10 H 18 H

Risk Evaluation of Overall Listed
10 H 25 H Corporations in Shenzhen and Shanghai

Stock Markets ) ) Harbin Institute of
Tian Boping
Risk Evaluation of Several Asian Technology

10 H 26 H Exchange Rates based on the Wide Event
Window of RMB appreciation

Advanced Visualization and
12 A 13/14 H |Collaboration Research over Luc Renambot
High—Speed Networks

12 H 20 H AE@SG: Digital Media Grid

University of
I1linois at Chicago

Nanyang Technological

Francis Lee

12H 21 B |IP Mobility for IP based Network University
1 A 10/11 H |Overlay Multicast Networks Chai Kiat Yeo Napyang.Technologlcal
University
L 24/25 A Drug D1scovery.agd.Gr1d Computing: Habibah Wahab Un1ver§1t1 Sains
Their Compatibilities Malaysia
SRR 19 4REE

Rk 19 L, TEBSEA R 1 2 19l i) o TEEEE RS 11 &2 278 (12
) ICBET AL ON VX2 T LE2ET LT, ZOETIL, ZEOKRFFAEN G ERTHERE 1
RO 1N TEBREE R 1 2% CE LR ICLTELWEDFER D72 12D Th 5,

# 35, 36 (TR 19 FEEBRM AR FmOERME E L O DL, FRIIFEEIX, Y T+ =T
KV T 0 = I8, EEBIZE R (Korea Aerospace University), KA Y/ XNUNTARKFT A
~—/LZ (Bauhaus—Universitat Weimar), A —A FZ U 7EF v 2 2 K% (Monash University).
BEEEEEMEEEE R ¥ — EEELRE, v~ L= TR RT, EET Y X FVRY
(University of Bristol) @ 8 #[E 8 HERHI L e E 2~ LE L7z, H VU 741 =T K%
YT 4 TING 44, FEFETRTNG 24, TALSAOEENGITE 1 L O~ Lo
TWnD,

PR 1T~18 A L FIgkIC,  TEESMA R 1) Tk, BP0 W SEER I3 L TR
BRFFANI D AT B LTV E DI, MAERFHERICE T 27T 7 ) r—ya V&I
DO ERRRE E T o7, Fe, TEHERARY S 11 <k, TEE@AEEY S 1) CTROHS
WALV OEERNEZEZL ME Y 7 THET 2 & & bIT, AW LIRS E e &
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BEDA Ty va i X0 EEGRUTREMRE T DL OMBE LN, ZILE TORERE K
Bab LI 19 XS BIZEBIIZS D LT Wl b & 5 WD idA v F 7 = — A
T2 My 7 2B Lz, BERMICIE, B 740 =T REP T4 = IREVB A~ L
Jurgen Schulze [tz “Virtual Environments in the Star CAVE” B X7 U A ML KF
LD~ L7 Sriram Subramanian {1 2 B D FE “Supporting Object Movement in
Multi-display Environments” & “Supporting User Interactions on Digital Tables” 73fH3Y4
T 5, EBE. THHORFETDND LT VBGROEF 2L TCOMR LD il L FAaEDA
277 arbIEEICATDIL, A WEIHT L7,

CHHEBERMARI RO Yy 7 MRl OB IE 72 EREFEEKEE & FEMIZEI LTI, SRR 19 R
DT HEAETERERIC, PRIUS A7 1 ADOWE Th 2 FHEMEZEZHY L, EHESEHS T
+—7 LB LOENIES D5 THA Z1TV) 7T HILD DI S D ARBFZER R Fe Ik LT
PEEERE L L Uhli/e b Yy 7 &2 Rl /gail TRIALTE 2 X o BT,

#3-5 VR 19 FEEBEMARFRER (170

AH mERFA A BT R B
Commodity Cluster Software University of
471 23/24 H Architecture with Rocks Mason Katz California, San Diego
A Detailed View of the Philip University of
5H7/9 H Architecture and Implementation | Papadopou . -y .
. California, San Diego
of a Metagenomics Server los
6 1 25 H Multi—Scale Imaging of the
Nervous System
Advanced Cyberinfrastructure to Mark UniYersiFy of .
Enable Multi-scale and Multi-site | Ellisman | California, San Diego
6 H 27 H . . -
Brain Research: Telescience and
BIRN
7H2H Research Issues in Airline
Revenue Management Moon-Gil | Korea Aerospace
7H4H Traffic Grooming and Lightpath | Yoon University
Routing in Optical WDM Networks
71 9/11 H The Visual Computing of Oliber Bauhaus—-Universitét
Projector—Camera Systems Bimber Weimar
Applications Development for the | David . .
TH18/19 H Computational Grid Abramson Monash University
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#3-6 VR 19 FEEBEMAERERER 2N

AR MBIV 4271 BT BB
. . National Center for
10 A 17/18 H Collabo?atlve S&T: SARS Combat ang Pang High-Performance
and Environmental Grids Lin .
Computing
11 H 28/29 H | Peer—to—Peer (P2P) Systems Chai Kiat Nagyang.Technologlcal
Yeo University
Impact of Grid Computing to Habibah Universiti Sains
127 12/13 H BioScience Community Wahab Malaysia
12 A 19 H PerYa§1ve Wifi Access and
Mobility . Nanyang Technological
Francis Lee . .
12 20 B Grid + R&E Network: A Snapshot of University
the ASEAN Region
1 9/10 H Virtual Environments in the Jirgen University of
StarCAVE Schulze California, San Diego
LA 23 | Suppgrt}ng ObJect.Movement in
Multi-display Environments Sriram
. University of Bristol
LA 24 | Supporting User Interactions on |Subramanian
Digital Tables
SRR 20 4REE

Rk 20 FEEOEBSEE R L 111X, B Y 74 0=T RPEH o7 o =38, BEEEE TR,
N OFEEFH TS5 (National Institute of Advanced Industrial Science and
Technology) . A U /A RFEI A IR, TF v akf KEV 4 R v RE~T 4V K
(University of Wisconsin-Madison), ~ L —I 7 RS20 5 A [E 7 HEEH X 0 iFFEE 24~ L
FhE LTz, BV T7AN=T KREYV T = IR0D 4 4, FEEEBL TR, pEEHEMTRE IR )
b 24, FRLSNOBERENHITA L AOR~WERo> TN D,

e 3-7, 3-8 TRk 20 FEEERM AR FRa D FEM A LD D, BEEE TEEERIC,  [EEwE
AR T Tk, EMMEO mOWIEEER I U TARIFIER R R A N EL Y A0 < BR LR
TVWE I, MERFEERICKTA2T7T 7Y r—ra RO O EREG EITo T2, 2. [H
B EFE T 11 ik, TEHERER e 1) CROEONEL Y bEERNEEZ G My Y
THERLT D & & b, W LIS ITERICE R DA 2T 7 a & L HEA
LT L T2 X O LT,

Rk 20 AEEE OFFL L L CiE, REGH A Z 18 U Tl TEN OWFFEREBE C© & % e SEH R S iF 7t
Frl Y 24D RELHR~N LI ERDIToND, #HRNE Yy 70FDD OO 4 H
& LT, 1ERMPBATo TV DIHETREI O T, AARENOITEE 2 HEE T DMIEEE O b
L ol ZLIZ—ODEMNH D, Fio, REHHAKE TH (KEELIRE) | EEEBSE 7
ke L T < Fedis, HRAICIERE T 5 BN OFS e 2 RPN 2 2 & 2B A
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NIEZEHEADO—2TH D, i~V ENTC HARANGRRINZITIETE TOREL B L72Ds, A4
FERRFEGEDN SITHEF TN RTWRETH T L IR TH -T2,

PR 20 AFEEIC OV T B EIFEE £ T EFERIC, PRIUS 47 ZADOKIRAD, FRZ#HSY +—7
LB LOENMIER OS5 THAZITV, EEREVE R ARSIV TR 72 b ey 7 2 i 72500 T
EETE D L 980T, ZOBE, FICKBHAMK TR Z HIZ 5, A% OEERAE 5w~ D
TNZOWTHIKET 5 2 & 2 FRAIcIT - 7,

#3-T PR 20 FEERBERERER (128

AR BEIAMV 4271 it 1
Commodity Cluster Software University of
47 23/24 R Architecture with Rocks Mason Katz California, San Diego
Leveraging the Power of the Grid . . University of
5H1/8H with the Opal Toolkit Sriram Krishnan California, San Diego
Nanyang
5 H 28/29 H |Delay Tolerant Networks (DTN) Chai Kiat Yeo Technological
University
National Institute of
Grid and E-Science: Discovering . Advanced Industrial
TH2/3H and Exploiting the Future Yoshio Tanaka Science and
Technology
Global Cyber—Commons: Supporting
Global Collaborative Research, Universityv of
7 H 16/17 H |Development and Education using |Jason Leigh linois yt Chi
Cyber—Infrastructure—Enhanced ors @ cago
Environments
7H 23/24 H Appllcat}ons Devglopment for the David Abramson |Monash University
Computational Grid
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3-8 Rk 20 FEEBMERIERER 2 2H)

HA WBEXA MV 4611 it 1
National Institute of
10 A 15/16 H | Cloud and Virtualization Hidemoto Nakada | Advanced Industrial
Science and Technology
12 A 3/4 A G?ld Computing and Drug Habibah Wahab Un1ver§1t1 Sains
Discovery Malaysia
Condor—-Delivering High
2017 H Throughput Computing Through

Advanced Distributed Computing

Technologies Miron Livny University of

Wisconsin—Madison

Submitting Locally and Running
12 H 18 H Globally-The GLOW and 0SG
Experience

Network Enabling Grid-Grid

L8 H Enhancing the Network
. Nanyang Technological
Enhancing Wireless Ad Hoc Francis Lee University
1H9H Network using Multiple Channel
Multiple Interface
Virtual Screening in Vascular University of
1 H14/15 H |Molecular Bioengineering Jason Haga . Y .
California, San Diego
Research
1 A 28/29 A Towards Star Trek s Holodeck: Jurgen Schulze University of

Virtual Reality in the StarCAVE California, San Diego

EBERIZBHTBEL0250a REDTIER

FERSE AR L 1D, K326 8 R TEND L DT, BV B AT i L7z 2
TA R (A4 2707 bRU—RA 2 FTHER) ZHWTT I BATIThiviz, 274 Fa v
TITONDIRETIT L LTI LHE~E V) —FHIZR>TLEVRLTH D, £ 2T,
ARl & PAEDRHAILA X T 7 v a  LTHRERDOND L 5. FAENLOEMEZRESE S
WOXRE (LFR) ZFhE L7z,

11T, ARWFERER B AE D JEEE L~L 2 B RE L, GEANZITER LY o< DEELTH D 9 |
T EHEERNCAAVIEIE L., ZOTRICOWTITIEE TH L 1TEE LY Efi Lz, =
AT, FEOBBNEIT T D2HEMREAZTRD . HERNEITT 5 ERIES OHRIZ S SR o 72,
FH2iZ, o< VFEELTHE Y] BRI TIHEMOZ A I 7 2lo0 5 2 &N TESEMT
HZEMTERNEVWIPREDOERND, B LT VERNH D0 E D EFAECH T
THH Y| TEEMUS LI, T2, BECHE LTS PRIUS 47 4 AOFHEHENDH L, BA
FETC TERIEZ2Vw T2 bty k) EEMAERLE,

SIDHICHEIOLRELT, Z#FEOETFX—vare@mbdizd VBT 7y b VAT A
FEALT, ZOEMF > NI, ERTREMICEM A Uiz 2RIk LT BERNA M b TE
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S, PAETIICHEES L RAZEA LIBT3 2 &L CREOREMM A 255 2 L BT
& 5 PRIUS &7 4 ADFHTEHENEM A Z FouotFE#ECTF = v 7 LTNRT 20 TiE2R <,
B RICER] L7z BICE T 7y FEFET EWI AT AL LI LTy, B LFE
MEBAEBFERFEICTHIE SN TS Z &2 ZmEIr L, BllZ L TWanFAaIzs L Th
HRZEESIT 5 2 L2 E Lz, KTRICOWTIE, BV #A 2 4EH OFpK 18 4R K 0 Ei
L7,

<E-learning > AT LMAIZ & DREHBD

FERSR AR T, 1T OBEICE L it Bbo X 51l L FEDA v 4 T 7 v a Akic &
o TRENEOBfFZ RS D LREIT ST, a2 O T COSGHAT O ENE % 552 HfiF
THZ LT, EE HAVEBIIOT R TREERA T 4 7LV I biFTh L, HEEIC
FoTha A v hr—2arbdbd, £, BENFICE - TR, ZafENT SIIEEfE L
W H b AET 5,

AR CliE. ICT (Information Communication Technology) ZEA{#i L7~ E-learning A7 LD
Hefif - A A RURICHED TV D, REGHZ T, AR OBEE O @ EA & EHEE b Tz e
EELT, RERROEEH L 72 5 XEHE EHROEE L HEMEZH > TN RE EDEZ )
5. E-learning ¥ A7 ABHRICOWTHE L7, DI, V=7 EFHLREIRE Y —1LO
— DO Toh D Web CTPHHRARRITITH L7z, WebCT iX, A =R F 4 TR Z—=PHLERD | &
TR TEALZED TEBY, 2FOHFE ., FEENENICHE AT AT FEHWT, Web
CTIZT 7 BAFTHIENAREL > TS, BAERIZIE, BHEIT Web CT ZHWNT, 73R
DERL, BRIEEB OB, ZaE O VAR — MEHR EZEBIIC NIRRT VA I T 2= A
WMUTITH ZEMTED, —FH, PATRESNIREBR~OT 7220, LR— FOFHM
TE 5, FHERAR R TIE, 2O OMRBEARRIEH T2 L &b, 2 & L7 E-learning
VAT hEFE LT,

FP. MENROTEEEOD, KEMATIIREATA FOARY =2 7= (K 3-3) %
BT 2 & & bic, Hhx RBEEEERL VIS H AN, HEON—AT, BHOBEES 5%
WEZWOTHEETELL), Yuv=l by 7 RXR—=S LIGERZMEA N —I 784 b
AREE L (X 3-4), FiEOY =7 N—UTIE, B¥ELA ML EREOMEZRTEEHIZ, R
74 F%& PDF BN TABL TV D, BEDA MY —=I 7% A FTIEL, RTOREDOET %
BMTE5, ZNEFHTAHZ LICLY, BEENRD - TGl OREGEE, B CE 2o il
NEZEE T2 ENAREL 2o T D, £z, HESH - BNSHRHE R L, S afenF
B CRELRFESD 2GR Do ZHAICBOTH, B - Bkob s#R T4 2MET 52
EBTED,

5 https://webct.koan.osaka-u.ac.jp
6 http://www.prius.ist.osaka-u.ac.jp

T ZoEES BEAKIXE L LTHRDONDS A, LAR— MEEICK > THR AR BEE S LD,
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B=h> 23A35Ya-n > Development for the C Grid®

"Applications Development for the Computational Grid"

2007.07.18 . g
2007.07.19 TR
Applications Development for ~ -ECTURETITLE = “Applications Development for the
the Computational Grid Computational Grid
ABSTRACT : The C ional Grid has promised a

great deal in support of innavative
applications, particularly in science and

applications for this highly distributed, and
often faulty, infrastructure can be
demanding. Often it can take as long to set
up a computational experiment as it does to
execute it. Clearly we need to be more
efficient if the Grid is to deliver useful
results to applications scientists and
engineers. In this seminar | will present a raft
of upper middleware services and tools
aimed at solving the software engineering
challenges in building real applications.

X 3-3 EEREMARFEREZERI -V

A

Hi—b> MybBfeRbEGURL > A Detaied View of the Architecture and Implementation of a Motagenamics Server(4/6)

Ay KF¥v+ 2 NEIEYVARM 70717 MCMRT SRMERELTVEY

A Detailed View of the Architecture and Implementation of a Metagenomics Server(4/6)

47,2224

B3-4 e (EEHARER 1) BEORDOR M) —I V794 b
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351%, AN =Y A FEGOARIMEAD Y =7 L #i#ET 5 E-learning ¥ A7 AD
AFwFay NeRLELDTHLIN, 7o/ N7 "=V b#iT52 Lickb,
IR U7 gmfg = 7 Y ROFAETE ISR L TH Web CT 2B 7 7B RA[REE oo TN D, Th
IZ& 2T, ZalFE DI RN - EHNED HILD Web CT N DOREFIUEAZIE L, LAR—
NEfRM T D Z EMAREE fe o TN D,

ZDX oIz, AKEGHATIE, SEERZETEEERA BRI LT, BRx e By 2 B L
EOFTEEEREZINRT DU =7V A NEEET 57217 T/ <, E-learning ¥ A7 L& AL U7
FEMBIEHICOWTHEEME T Lz, IO EBU T, RBEHABFTEITHIICHIZD, WL 725
R BERREICEAT OB EMA LG LN 2 L AP TORRETH 5,

@WK‘) KIERLES A AT 1P b My Blackboard | P2 ¥ EUF | ALF | OFFTh
ok AT 20074 - BHEAPHAEAETNNERE - ERRMANERI B1k2:08 A
® 1—-2v—I BEOSH | h—hN— m

f 9-A37 Y | B 77rneEm 2 || @ 7a0yEhR | D AvFryuvoREm £ | R—TJAFyav ¢

R &R
5 EREN

— ot A7OYIH MG, PSS LBEATASER U CASHEUEOXEE ANE LTERS N
K TIRAYYaY PROUS 3 "ERITEEASHACEBE IO SL (RENEEERTE) | CEVTEREN. XK
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EDOERMERIZ, DPRIME 71 7 J MIFMFAEZRNRE LTND Z &, 2) REGHZ TIdiEsh
D OIFEECHEMNE Z A~ LIREER (2RI L b, THhD, PRIME 777 T AT,
Z OBAMGHIFEE DL 16 - (2004 4FHE) K0 | AR L0 A RN—=AT 4 TR 2 —03%
WL, BRSSP AE R 2T AN T E I ERNH D, £ 3-15 1F PRIME TYRIE L 7= A& JRIE e K
FANZE LD bDTHD, ZOREIY | KIFFRREB L OV A RN—=2AF 4 78 F—I3FK 16 4
FE B 20 R E THFH 1T A OFAEDZIT ANER (K 3-18) b v | T v ¥ 2 KFITH
T2 HZHICZTANER-N SN E0NbND, T OFRAEZ T ANERIL PRIUS 47 4 ARHLE
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e THY LN, ZOFEEND S PRIUS 47 4 ANERYLE XIETAT-D0 ) o Lk
ZELooHDZ bbb

% 3-15 PRIME 7'u 75 A5 D3AES T ANK

tep ERE 16 | SRR 17 | YRR 18 | SERR 19 | YRR 20 a3t
FE FE FE FE FE
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EFF v aRFE 3 5 4 5 7 24
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J
PR Ub Pacific Rim International Llni

el
-

= Young Chun -#~-~
— David Jackson
— Ava Pierce
— Ellen Tsai
e 2008
-~ Rachel Chu
— Simon Han
—_ Philip Pham

"

Ao Cathy Chang
Daniel Goodman A4
Marshall Levesque _}

Robert Sy = We have received 17 students until today.
-~ They worked on the research related to
TN PRAGMA.

i | " Biol-simulation, large-scale visualization,

SN T8 ] and tele-science application.
B43-18 PRIME i U CRKIRRZETRIFIANIEL Y 74 NV=T KREY VT 4T
BOZRAE—E (RBEY A SN— 2T 4 T ¥ —FREBROE 2 FRE#R
HEHAEIOTORKREE LY HEY

[ - |
- :

1055 2 PR REMERIT OV TIE . 2 i B I iz,
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F72. PRIME %08 U T AN FA & ARMFEREE 074 & OILFRFFERI T ORI, i
OSCREBE SR L E LTREESNDICE-STWS, 2D LT, PRIME 2@ U= 4E0%Z T A
N, ZOMERY OTETTIX/R L, WY THN=T KPPV T 0 = T & AREORM TRk 72
BRTHEESN TS Z L 2R LTV D, EBE, DITNIORTEROZ T, PRk 1THEICh Y 7
FNV=T RFY T 4 = TRAZIRIE S AT AMFFER R PR A2 A3 IRIE S8 THLY A A TERFZE R 23
ML 72> THY | AR I8 FELEICANERNIRES NN TNV =T R T =
IR FAENBBESE DL TEIAIN TS, T7205, PRIUS & PRIME 23512 L, M5
DOEFACICEBRL TV D, EHICWZIE. ZO KD IZREDWINA X — vy 7 %8 U T
H725m LA FER TE D E TOZIT NNER AL - #lFTE 722 & b ARBHA DR TH D,
PRIME & PRIUS DI X - TH AL R DR K L& UL P IR T,

[P fram SCRE ]
[1] Marshall J. Levesque, Kohei Ichikawa, Susumu Date and Jason Haga, “Design of a
Grid-Service—based Platform for in silico Protein-Ligand Screenings,” Computer Methods

and Programs in Biomedicine, Vol.93, No.1, pp.73-82, Jan. 2009.

[E Rk (AR &) ]

[1] Philip D. Pham, Marshall J. Levesque, Kohei Ichikawa, Susumu Date, Jason H. Haga,
“Identification of a Specific Inhibitor for the Dual-Specificity Enzyme SSH-2 via Docking

Experiments on the Grid,” Proceedings of 4th IEEE International Conference on e-Science,

pp. 547-554, Dec. 2008.

[2] Rachel Chu, Daniel Tenedorio, Jurgen Schulze, Susumu Date, Seiki Kuwabara, Atsushi
Nakazawa, Haruo Takemura, Fang-Pang Lin, “Optimized Rendering for a Three-Dimensional
Videoconferencing System,” Proceedings of 4th IEEE International Conference on e-Science,

pp. 540-546, Dec. 2008.

[3] Simon X. Han, Marshall J. Levesque, Kohei Ichikawa, Susumu Date, and Jason H. Haga,
“Virtual Screening for SHP-2 Specific Inhibitors Using Grid Computing,” Proceedings of
4th IEEE International Conference on e—Science, pp.555-562, Dec. 2008

[4] Marshall J. Levesque, Kohei Ichikawa, Susumu Date, and Jason H. Haga, “Bringing
Flexibility to Virtual Screening for Enzymatic Inhibitors on the Grid,” Proceedings of
The 9th IEEE/ACM International Conference on Grid Computing (Grid 2008), pp.201-208, Oct.
2008.
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<FrontierLab@0sakaU>

KKK TIE, [EBAZ R A, FrontierLab@0sakal 711 75 AU ZHERE L TV | Rk 20 455K
DD RIRPHIE Z G AT D RS E O K0 BB TSR KRFBA S 2V ITH A OB % 3
DAL, FERAEIREED DV LE) 2% AT 5,

AEGEATIX, 207 7T ML, R 20 42 10 A0S 54 (ORFRA 14 1 4EM, %
AR 34 AR, A 1 4 HEMD) 2T ATV D, Eo, R 2L E4 A D 34 (RFRE
A1 44 AR, KREFBAE L ABER, FH4E 14 PFER) 220 A5 2 i Tns,
B 21 4 4 A B O ARFERRAED 1 A IFFEEFEE TRYOFETH O | RBFZER ) D R PERE TR
oA v H =y FIAT 5 T2 ERKFZER 72 5 ONT FrontierLab@0sakal 7' v 775 A& i L
T2l EPINREHITTND,

ZO XN, REHMATIE, WA & —2 vy T hl U CAMER P AEZIRET 2 DA &
EELT, BV T7HN=T REV T 4 = IROHERET 5 PRIME 0A%D FrontierLab@sakal
Z U C, B AEZ T ANERHEE L CTE 70, ZIC LV, AR & O LR IEE B 3
L., ZOfRE L THIR L H 2 WIZEBRSHER L L W ORI b EEN>oH 5, £
oo TOXIITZITFANEEBANICHED D Z LT & - T AFFER OS2 F AU 23564l - FleST
INOOHDH TG, AR OHEE L MFROEE A XA 2 HBERTR L SOH D Z &R
HDThH D,

I http://www.osaka-u.ac.jp/jp/international/iab/e/FrontierLab.html
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4. 5 - PRADOEHS & EiE
4.1 ZH5\EE

ARG TIE, 2.4 8O L2 X512, BAREERLGEEZ L & 2 RO 0 5
WD X 2 =7 ¢ PRAGMA %5 L i35 2 & T, 12 H[H 21 BB O EE AT E 12 L 5%
BT AEERTLI LIRS Lz, 22 TlE, 2.4 TR LA RSO0 SRR RS & ot
B2 X0 ZEMD ORI 72 b D &35 72 DI LI AR & ORI EEE, 8L
WA KL TEMBENTODELOWINA v 2 — vy THFMETI2HE T 077805 25
DR 7> S AL THA « Th7E L7280 LKEBARHIIC >V Tl 5,

<HR B i E D Fds>

AREHAA DTGB, 72D B OFA~NLA o F— L FAEDIREBIZBIT 2R A E > & L
T AIERB IO A NRNR=AT 4 TR Z =T 3 DORY: - FH L ORIT, EBIRHE T
WE (&FERZRBE) OREFEZIY ZOTIZE -T2, £ 4-1 ITARBGHAICBE L CHfifs L 7235
R EZ £ L Db DTH D, RICFEH LK DIT, BELFITOW TR A-TITRT,

K 4-1 FEREASZ @ ORI L7 ER R E

RRERE - B 573 R s 2 O A WRs4EA B
YT AN=T RFY T =T FHSSHIBE |
B T =T (RHEA-T () | TR19f 87 220
FUAAE |
(fH AT (b)) | TPE20F SH28H
MEHE TR - a v B a—& 155 p—
SELFWE |
(AT () | TPRALESAL0R
v L TRERE - IR HHAABE |
WKZa Y Eamp A TR | (AT () | CR0FI0 2 H

FATEBR LR = 82— & L & OSSR E 1S, KFBEF @A A ER & o
ICHifE SN TRY . A NRN=AFT 4 T Z—IZBHRL TR,

(@ AV T7AN=TREY VT 4 IR Y 7 3NV =T BEFHRERE L ORI E

KEH YD T =T RKRFY T ¢ = I (University of California, San Diego) &%, ko
F o, KRB Z 08 U THZ < OIS RBAT B 2 H~W3 5 —0, RROHERET 2 PRIME %
WU T PAE T T NI, RIFREREB KOV A N—=RA T 0 7B 7 — & OHE RO L8 %
{ToT&Tz, ¥lo, ThbZEU T, MEmICBWTHERE LT,
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DD, BE - WRICE T HEBEOBBICEE L, FAEORN, LRI - Mk, HR
Yy o BEEOMEHRORZM, LRSHEL N —7 v a v T EET, bbb 7 a s T A IFENIxE
LT, tHAEDWH ) %2AT 5 G OFM AT E 2 ik 19 45 8 A 22 FITHiR LTz, A E ORfiRG 1 ZBR
Ui, ARBGRZ AN AR LG L COWIRAESBBIRZDX DL 2EonT e L, A
BG4 COTEBY & PRIME Z3 U TGN & BICHE - IROEBME & @ELZ 22 TE 5 5,
TN A E LE 2 R 2 L THEEA L,

B RPN EIL, AR, FAN—AT TR F— BIXOAY 7 V=T K5
Yo F 4 ARH Y T =T mE GRS (California Institute for Telecommunications
and Information Technology) ® 3 E M Tk 7=,

(b) PP T RS Vo — & T & O E

AREGH A D FERI LA, > v B AR — )V EFVERE T K% (Nanyang Technological University) ¢ =
YV a2 — 2 TN O ITEBERE B FRRICIEN T OB~ L, W 2=y TR
U THE 6 4 DOARFIER R FPiAELZ T AN THW -, £0O—F5 T, MEHTRYEE, K¥H
DUVIIAMFEROMICIZ, 20E « WIS 2 P 22 28T B3 2 KPR E 23 iRt S AT
AY/NSY

ZZ T, ARAZ B CT IO L D RBE R RROLE TN MR TRY 22 B a— X T
EARMIFER B KOV A N—=AF 4 72—k, SIEREMEELTRTLOHEEF - MEICET S
L2 VR ICHEEE CE 5 L 9 . RIS A0 8 22 Rk 20 4 3 H 28 FICHRE L7z, Z O
M E Tl FrC. KP4 L OFEHFPA ORI L Ot D 720 ORI R O, HikE O
78, BE. BERIAZMD -0 ORI K OSZHE, T SCHRE B eI R w78 & & B T IF iAc .,
HFEIFETEENCB L CTOW NI OV TERE LTV, fifbicBs L ik, AWFZeER L PRIUS A7
{ AR ORRFREETE . MRS OO EERHTAERNRZ . N AL BOER R B2 rE e R
TRFTPEMT L, 2 e s EN U R U7z (4 4-1)

(c) FAEEET KoL ¥ a—& T L ORERTTE

KRBT 31T 2 FATEBE TR & OFEMRAY 70813, [FIRFOFEDAFEIT 64 2 Bk & BA.O
wHlE, EORRAMIBA~OEMZ HLT D2 FAENEEN SO D, £O—FHT, KF¥ETHK
FOFEEZITANDITER LT, B0 EROREO 72 O IEM N HE L WEE R3S 5 Z & AV
LT&7,

ZOXEI 7R ENHEREm L, AR T, Bl U7 P IR EIC N 2., BERHER
EOHH 230 PARRICET 2 R M T E 2 Ak 21 4 3 A 10 BIZHRE L7,

TS MR E 3 L OVFAE R PR E DFfifG 12 K 0 | Rk 21 AR BE AR O I B TR E
ZFANT v 7T 5 Th D FrontierLab@0sakal % UC, FEEEE T RFZRFFEE 1 4 2% A
LDTETHD, ZOLDRREmEZ @ Ul A o2 — iy FIRIE - T AN 2 6

_50_



7Ll X, INFETEBEOR S TZMIER TR REREAEDOZ T ANUEG A ERS S H
5 EE, REBHLACBIT HEHE « HIEOEBALORED —>THB LEEZ TS,

X 4-1 BEETIRZCTERRRBHESE 2D »b 7 HERR#IE & Angela Goh
Eck Soong #3% ($2 5&£5>5 ., Chai Kiat Yeo #E${%. Francis Lee #E#i%.
GrEERHEHEEdR . WREABE)

(d) V=3 TRPZERFEEER, a Ca—F Y[ T RFEH L ORI E
REGHA DO EJi |V, < L—3 TR K5 (Universiti Sains Malaysia) 7 B I [EEE @A £
OB ~SWEHE L LT, BRI ADHEICBE LW x, Fhs X —r Ty T EBEUT
ARl 4 B OAMIRRFBEEZ T AN THEN T, TO—FHT, ¥~ L—ITREREEARZORM
ZIE. 2D XD B AR BET 2 IR 22 SRR B3 D KAERI I E 23RS STV o 7,
ZZTC, ABRAZE LTI O X D RBEREROEENT-~ L— U TRZPRFPIE, o
Ea— YA = R E AR RB B LA NRN= AT T Z =%, 5lEREHEF - 5
B3~ % & VI HERE T & 5 X 5 SR E & Rk 20 4 10 A 22 HICHKiRE L 7o, SR E T
L BRI, KB R K OSREE O K OWFGE D 720 O R O, BB ORF%E, 208
RSSO T80 OFAE OB, AR STRE BHORFFE R Rem S 7e £ & G elflace, ILRIBFIENE
FIZBAL CTOWITOVWTERE LTV D, FEfEICB L Cid, ABFZERL Y PRIUS 47 4 ARED
FRIRALER, A N—=AF 4 T & — k0o —RAHAHEZS:, PRIUS 47 4 AR AT
&> % I HERE = DY AR AZ i o e AR =S HS L7z (1K04-2)
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E HON. PROFESSOR TAN sm mTo DZULKIFLLABDUL RAZAK

R42 L3 T REARIC TR TR BE DR i % 2B 5 VRS 1 <
—AF 4 TRV E—F

ZOEC, KBTI, BY T HA=T KBV LT 4 =T, BT, v L— T
BEERE L OYHATGIE . S BIEE TRY LIS B IR AT BT 5 R 4 T D teed 5%
ST TE A MR T 5 = IS L 0 | A & OHE SR 2B - HET A T B,

CENKRFETRESATWSIENS VA —2 0y TZ2TMETIREIOT 5 LLEDER

AREHAATIE, AME R & TR O il 1 C O [E B A4 B I A7z [EER et 2 X = =
7 4 PRAGMA & DA RZE L, 12 HEL Y 21 OWSNRFECMIEEBI OB 4 5 A B Rl
PRIUS Z5Ep&¥iz, £lo, B 74 N=T REY T 4 TIROHEEST 2 AMBERT 0 7T A
PRIME SCAHUH 2 THESL L 72 A BRG] PRIUS ORIl S, A—A T U TEF v =
K2 (Monash University) CIZ#E 7' 7 277 A MURPA (Monash Undergraduate Research Projects
Abroad) 23BHAGE 4L, v L —I TR RETHLHB 712 7 L PRISM (Postgraduate Research
Internationalisation Scheme) |[ZFHFTFL7-, REGHATIZ, 2NODOHEHE T 77 L E DT -
HHEIZ 1A T v R 75 2 PRIEST #4E (Pacific Rim International Education for Science and
Technology) ZHafL., &R L T2,

4.2 ZRNEE

AREGHA D FEREI N, RFRBNOHEE 7 1 77 L7121 TR, RFEMIATON TV HHE
I s T aELHEE L, AE TR, RFRBNOBE 70 7T Ll RFRHE S 0T
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FREEN ITHEEANV Y VR N a7 I A IGERY 7 My =T EiEEREET a7 b
MBS 2 T D@ OB OTAL (IT Spiral) |, PRk 19 FEEE NS | 28 BRI R
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BEsE & 2 VLR A ORI 52 1 AN B TR ICHED | RERROHE - IFEOEBYL & &
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4.3 REEHH L&A
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12 http://www.osaka-u.ac.jp/jp/international/iab/e/FrontierLab.html
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PACIFIC RIM APPLICATIONS AND GRID MIDDLEWARE ASSEMBLY

COLLABORATION OVERVIEW 2008-2009
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SNHRERE o7 B8 7 = 7 HIT http://www. isgtw. org/?pid=1000779 (ARG EBERE L)
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K 5-20 SCO7 TRBSR LA AF —HIT iSCIW OIFICEH % 5 1T A SIS

iSGTW Feature - PRIUS: a global university for a borderless future

ISGTW

Home > ISGTW 21 No!
future

ber 2007 = ISGTW Feature - PRIUS: a global university for a borderless

Feature - PRIUS: a global university for a borderless future

Browse by subject

ERiSGTW 11 February 2009
PRIUS PROJECT
P

Grid computing is as much about -t
fic Rim International UniverSity

people as it is about computers, and
international success requires leaders
who can work globally and
cooperatively in their field.

Feature - BXGrid: ushering in
the future of security

Feature - GridBriefing just
This is the philosophy behind the PRIUS released
project, an initiative led by Osaka
University, Japan, with the aim of
promoting internationalization in grid
education,

Feature - Hammering out cures
at the genome workbench

2 : Link of the Week - Gridipedia
PRIUS, or the Pacific Rim International
UniverSity, relies on hands-on practical
collaboration with research institutions
and universities from Pacific Rim
countries, mainly through the Pacific
Rim Application and Grid Middleware

Assembly, better known as PRAGMA. Susumu Date coordinates the PRIUS project, which aims to
create streng leaders for next-generation distributed IT. Announcements
Y " Image courtesy of ISGTW
PRIUS aims to develop competent
leaders in integrated science,” says Associate Professor Susumu Date, who is heavily

involved in the project.

Video of the Week - Remarks
from a grid school graduate

“We are developing an educational framework that will allow our students to learn
advanced grid technologies and develop an international perspective.”

The project has adopted a two-pronged approach: The first prong is the involvement of

http:/www.isgtw.org/7pid=1000779 (1/3) [2009/02/12 17:39:29]

X 5-21 iSGTW icHB#k = ABHL A Bl 3+ 5308 Feature — PRIUS: a global

university for a borderless future
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JEAR COLLEAGUES:

It is with great pleasure that I present this Sigma Xi report: Embracing Globalization:
Meeting the Challenges to U.S. Scientists and Engineers. The report emanates from a
three-day workshop held September 20-22, 2006, at National Science Foundation
Headquarters in Arlington, Virginia. At this workshop Sigma Xi brought together
researchers, educators, industry representatives, and NSF staff to grapple with the
question of how to meet today’s challenge of assuring a globally competent U.S. science
and engineering workforce in the future.

This report emphasizes the important role that the U.S. government must play in
supporting science, technology, engineering, and mathematics education and basic
research, pointing out that various elements of global competence should be embed-
ded in all aspects of curriculums, research strategies, and innovation activities. The
report also calls for U.S. government agencies to foster a sea change in the scientific
and engineering community and the general public by making a global perspective in
science and engineering institutions the norm rather than the exception.

The federal government, however, is only one player in this important undertaking.
Active partnerships must be created between government agencies at the federal,
state, and local levels and academia and industry. These partnerships will promote
intellectual and economic advances that can ultimately result in the sustainable
development of our national economy and the improvement of the welfare of our
citizens.

Our Sigma Xi Steering Committee and staff have been working diligently for the past
eighteen months to organize the growing resources and ideas that are beginning to
arise to define globalization in a meaningful way for science and engineering and to
provide recommendations for all of the major actors to define important partnerships
and programs that will assure continued U.S. science and engineering leadership in a
global environment.

This work has been supported by National Science Foundation Grant Number
0541960. Sigma Xi appreciates NSF’s support and the opportunity to play an active
role in stimulating and advancing the role of science and engineering in meeting the
challenges of globalization.

Sincerely,

! ]
Philip B. Carter, Ph.D.
Executive Director, 2006-2007
Sigma Xi, The Scientific Research Society
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The National Science Foundation recognizes that
other nations possess resources that are of criti-

cal importance to the well-being of the U.S. science
research and education programs. The NSF INRC
program is a reflection of the value placed by the
United States on international collaborations for the
advancement of science and technology and to the
future development of a global workforce.

OPEN SCIENCE GRID

The Open Science Grid (OSG) is a distributed
computing infrastructure for scientific research.*
OSG has formed a consortium of universities,
national laboratories, scientific collaborations, and
software developers, bringing petascale computing
and storage resources into a uniform shared cyber-
infrastructure. Recognizing that science is a global
endeavor, OSG collaborates and interoperates with
science research grids of other nations. Members of
the OSG Consortium contribute effort and resources
to the OSG infrastructure and reap the benefits of a
shared infrastructure that integrates computing and
storage resources from more than fifty sites in the
United States, Asia, and South America.

OSG has a comprehensive education and outreach
program that is effectively training our future U.S.
scientists and practitioners.® OSG consortium part-
ners provide undergraduate and graduate students

a basic foundation in distributed computing and
provide valuable hands-on training in distributed
and grid computing techniques. Students learn
essential skills that will be needed in the fields

of natural and applied science, engineering, and
computer science to conduct and support scientific
analysis in grid computing environments to facilitate
the use of cyberinfrastructure in secondary science
education. OSG is collaborating with the NSF pilot
project “Interactions in Understanding the Universe”
(I2U02) in the support of e-labs based on Grid middle-
ware, as well with the TeraGrid in its Education and
Training activities.

CI-ENABLED TEAM SCIENCE AND EDUCATION PROGRAMS

Established in 2002, the Pacific Rim Application and
Grid Middleware Assembly (PRAGMA)! is an organi-
zation focused on practically creating, supporting, and
sustaining international science and technology collabo-
rations. Specific experiments are postulated, candidate
technologies and people are identified to support these
experiments, evalua-

tion is performed in the
trans-Pacific routine-use
laboratory, and successful
solutions are integrated
into country-specific soft-
ware stacks or Open Grid
Forum (OGF) standards.
The group harnesses the ingenuity of more than 100
individuals from 30 institutions to create and sustain
these long-term activities. PRAGMA plays a critical
role as an international conduit for personal interac-
tions, ideas, information, and grid technology. The
multi-faceted framework for collaboration catalyzes
and enables new activities because of a culture of open-
ness to new ideas. The pragmatic approach has led

to new scientific insights, enhanced technology, and

a fundamental sharing of experiences. United States
participation in PRAGMA is funded by NSF.»

PRAGMA'’s focus on collaborations reinforces the

key role of cyberinfrastructure, namely to promote
team science. Furthermore, PRAGMA’s network of
researchers provides a framework for novel research
apprenticeships, as reflected in the NSF-funded Pacific
Rim Experiences for Undergraduates® (PRIME >

with additional support from Calit2*) and the
Japanese Ministry of Education, Culture, Science and
Technology’s Pacific Rim International UniverSities
(PRIUS).* Each of these programs supports students
conducting research at international hosts sites in
PRAGMA (and for PRIUS in other sites as well).
PRIME adds the essential component of cultural
awareness training before, during, and after the nine-
week international apprenticeship, based in part on the
work reflected in the site, “What’s Up with Culture.”
Interestingly, the sites that accept U.S. students, without
remuneration, do so to expose their staff and students
to the international experience. Experiences, to date, of
sending 36 students, reflect very nicely the statement
that “as technology opens borders, educational and
professional exchange opens minds.”¥ Thus both
PRIME and PRIUS are aimed at preparing students to
work collaboratively in an international arena.

As technology opens

opens minds.

borders, educational and
professional exchange



Finally, the framework of PRAGMA, which is focused
on people and applications, has given rise to new
science activities that go beyond PRAGMA’s members.
One example of this is the Global Lake Ecological
Observatory Network (GLEON).#* GLEON's mission is
to build an international, multidisciplinary community
of researchers focused on understanding and predicting ~ 3-
the impact of natural and anthropogenic influences

on lake ecosystems across spatial and temporal scales
through the use, deployment, and development of 4
emerging observing system technologies and their

associated cyberinfrastructure.

NSF and other funding agencies that have been at

the forefront of supporting U.S. cyberinfrastructure 5
research and development can help ensure continued

U.S. leadership by supporting the recommendations

listed below that are key to S&E globalization.

RECOMMENDATIONS 6

1. Support further long-term educational, training,
and research experiences that provide experts
with the ability to create middleware and
applications software to more fully integrate
education and research programs into the global
Web-based backbone. Provide institutional
support for researchers who must integrate 8.
technology with their scientific research. Expand
these activities so that more undergraduate and

S .
\‘\\ -

- 104 -

graduate students have experiences abroad
working with other high-end users.

Provide adequate time for international face-to-face
exchanges to enable researchers and their students
to work together productively in cyberspace.

Support expansion of the grid system so that
more users, here and abroad, can have access to
an (open) science grid.

. Work with industries, community colleges,

and universities to identify educational needs
for technologists to support the ever-growing
requirements for technical support services.

. As stated in Chapter V, revisit how today’s

generation of learners can best use ICT tools
to create virtual learning spaces and “plug
and play” approaches to education, research,
and innovation.

Support students conducting research abroad.
PRIME is a good model that could be replicated.
The East Asia Pacific Summer Institute (EAPSI)®
is a wonderful model for students to work abroad.

Create a rotating post-doc program that would
allow U.S. and foreign post-docs to exchange
places in their programs.

Expand the Partnership for International Research
and Education (PIRE) activity to reflect the needs
of ICT researchers.
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Abstract

In 2005, Osaka University, in Japan, started an inter-
national educational program called, Pacific Rim Interna-
tional University (PRIUS), on top of the Pacific Rim Appli-
cation and Grid Middleware Assembly (PRAGMA) research
framework. The PRIUS framework is based on and similar
to that of the PRIME program at the University of Califor-
nia San Diego. Through the PRIUS program, Osaka Uni-
versity has explored a new structure of higher education for
graduate students by combining lectures given by PRAGMA
researchers and scientists as well as internship abroad op-
portunities to PRAGMA member institutions and universi-
ties. In this paper, we describe the goals and framework
of the PRIUS program and discuss issues for the improve-
ment of PRIUS. We also present two examples of interns’
achievements as well as other educational effects brought
through collaboration with PRAGMA.

1 Introduction

One of the most important missions of the research com-
munity including universities is the development of young
researchers who can play a leadership role in international
research projects. In Japan, it is critical to have such re-
searchers acquire English proficiency because they are ex-
pected to communicate with their colleagues in the world
and to conduct their research in English. Meanwhile, infor-
mation science and technology are increasingly serving as
a building block of life sciences and other fields. With this

978-0-7695-3535-7/08 $25.00 © 2008 IEEE
DOI 10.1109/eScience.2008.84
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situation as a backdrop, the Graduate School of Informa-
tion Science and Technology of Osaka University started an
international educational program named Pacific Rim In-
ternational University (PRIUS) in 2005. The PRIUS pro-
gram explores a new structure of higher education for grad-
uate students in close collaboration with members of the
Pacific Rim Application and Grid Middleware Assembly
(PRAGMA) [1][2].

As of writing this paper, 35 research institutions and uni-
versities have joined PRAGMA, working on the develop-
ment of Grid technologies, middleware, and applications
through close collaboration among the members. The suc-
cess of the PRAGMA community revealed that the contin-
ued education and development of young researchers was
indispensable, resulting in the establishment of an educa-
tional framework on top of the PRAGMA research and de-
velopment network. Accordingly, Pacific Rim Undergrad-
uate Experiences (PRIME) [3] was launched in 2004 at the
University of California San Diego (UCSD). PRIME pro-
vides UCSD undergraduate students with opportunities for
research and intercultural experiences with mentors and col-
leagues at overseas host institutions that are members of
PRAGMA.

Osaka University has been a host institution of the
PRIME program since 2004 when it started. We recog-
nized through the participation in PRIME that PRIME is
the best practice for the internationalization of education
because the experience of studying with local students and
researchers in an actual collaborative environment provides
students with a broader international perspective; it also
helps students become aware of which resources and skills
are required in their future. For these reasons, the Graduate
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School of Information Science and Technology of Osaka
University launched the PRIUS program.

The rest of the paper is organized as follows. Section
2 explains the PRIUS educational framework and its goal.
Section 3 describes two successful examples of PRIUS in-
terns’ achievements. Section 4 summarizes the achieve-
ments of PRIUS. Section 5 considers issues for the improve-
ment of PRIUS. Section 6 concludes this paper.

2 PRIUS
2.1 PRIUS educational framework

As described in section 1, PRIUS followed UCSD’s
PRIME program as its role model and shares the same ed-
ucational framework with PRIME. However, PRIUS sig-
nificantly differs from PRIME in the following two points:
First, PRIUS targets graduate students while PRIME works
with undergraduate students. Second, PRIUS offers lec-
tures by researchers and scientists invited from around the
world, in addition to international internship opportuni-
ties. Those lecturers are enthusiastically working on their
research through international collaborations and provide
PRIUS students with examples of integrated sciences.

[P.D Exchange program:
Produces liquidity of human resources

Research

‘Short Internship Abroad: ‘
Offer trial opportunities

{y

Long Internship Abroad:
Provide skill-building chances

Education

Stimulate students’ ambitions

Lecture Course: ‘

PRIUS

Figure 1. Educational framework of PRIUS !

Figure 1 illustrates the educational framework of PRIUS.
In the Japanese educational system, students usually spend
two years obtaining a master’s degree and three years for
a doctoral degree. Based on this educational system, we
designed PRIUS to be consistent from the master course
through to the doctoral course so that it can help educate
researchers who can work internationally in the field of in-
tegrated sciences. The PRIUS program is aimed at help-
ing graduate students gradually learn how to communicate
and collaborate with international colleagues and acquire
the basic skills to take leadership positions in a global-
scale research project. To make this happen, the framework
of PRIUS balances education with research. We provide

M1 and M2 are short for Ist-year and 2nd-year master’s-course stu-
dents, respectively. D.C. and P.D. represent doctoral-course students, and
post-doctoral researchers, respectively.

571

graduate students with lecturers by researchers and scien-
tists invited from around the world, specifically from the
PRAGMA member institutions; we also offer an internship
abroad program, depending on the level of students’ com-
munication skills and abilities to perform international col-
laboration.

Two lecture courses, ’Studies on International Integrated
Sciences I and IL” are offered to first-year graduate stu-
dents throughout the Japanese school year from April to
March. The goal of these courses is to have graduate stu-
dents get used to English, because most Japanese students,
even graduate students, are not used to using practical En-
glish for communication. These courses are focused on
knowing what information technologies are demanded and
how they are used in the area of international integrated sci-
ences. These courses also consider the importance of com-
puter sciences through actual case studies presented by in-
vited lecturers. These courses are also aimed at encouraging
students to build international communication skills.

For those who have become interested in the internship
abroad program through these lectures, short-term intern-
ships (one month or shorter) are available as a trial so
that students can experience working with international col-
leagues at overseas institutions. For doctoral-course stu-
dents, PRIUS offers longer internship opportunities (two
months or longer) so that they can learn how to work with
international colleagues on an equal basis.

2.2 Goal of PRIUS

The goal of PRIUS is to equip our graduate students
with the leadership ability to head a team of international
researchers and scientists. To that end, we provide edu-
cational programs through international collaboration with
overseas universities and research institutions, specifically
PRAGMA members. In particular, we focus on the interdis-
ciplinary areas of information science and other fields such
as life sciences.

3 Research achievements of PRIUS interns

In this section, we present two successful examples of
PRIUS in terms of the research achievements of interns:
Opal Operation Provider (Opal OP) [4] developed with
UCSD in the U.S., and a security monitoring system de-
veloped with Nanyang Technological University (NTU) in
Singapore.

3.1 Opal Operation Provider (Opal OP)

The Opal Operation Provider (Opal OP) was devel-
oped through collaboration between PRIUS intern Kohei
Ichikawa and researchers of UCSD. Kohei studied for
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nearly three months, from December 2005 to February
2006, at UCSD under the supervision of Dr. Wilfred Li,
Dr. Sriram Krishnan, and Dr. Peter Arzberger, who have all
visited Osaka University as invited lecturers of the PRIUS
classes.

When Kohei was staying at UCSD, Dr. Wilfred Li’s
teams were developing Opal, a toolkit for wrapping scien-
tific applications as Web services [5]. Opal allows applica-
tion developers to build a Web service that executes a sci-
entific application on Grid resources in an easy-to-use and
configurable manner. Therefore, application developers can
expose their existing scientific applications as Web services
easily with Opal.

Opal OP is a plug-in module that introduces the features
of Opal into the Globus Toolkit 4 (GT4), which is a de
facto standard middleware of the Grid. Since the original
Opal was developed based not on GT4 services technolo-
gies, but on pure Web services technologies, using the de
facto standard features of the Grid with Opal is difficult for
application developers. In addition, Opal does not have any
features to allow application developers to extend the Web
services created by Opal. Application developers, therefore,
cannot develop further functions, such as pre/post-processes
for their scientific applications on their Web services. To
address the above problems, Opal OP has been designed to
offer the features of Opal as a plug-in module by leveraging
the plug-in architecture of GT4.

GT4 based Services

Operation Providers || Operation Providers
for Resource for Notification
Opal OP
SubscribeProvider
: NotificationConsumer
RPProvid
Opal QueryRPProvider Provider

Globus Toolkit 4

Figure 2. Opal OP in GT4 architecture

Figure 2 shows the position of Opal OP in the GT4 archi-
tecture. Opal OP is provided as one of operation providers
in the GT4 architecture. In the GT4 architecture, applica-
tion developers usually develop their GT4-based services
by using and combining operation providers that provide a
certain function, including resource management, and com-
munication. Since Opal OP is provided as an operation
provider, application developers can easily introduce the
features of Opal into their GT4-based services, and develop

578

GT4-based services that execute existing scientific appli-
cations. Furthermore, application developers can develop
further functions on their GT4-based services without influ-
ence from operation providers.

The developed Opal OP was actually tested and used
on the PRAGMA testbed by PRIME interns, all UCSD
bioengineering undergraduate students, during their stay at
Osaka University. These interns used Opal OP to build
a drug docking simulation service on the Grid testbed of
PRAGMA. Despite the unfamiliarity with the cutting-edge
technology of the Grid, they easily built their GT4-based
service using Opal OP and used the service for their own
experiments for drug screening during their short-term in-
ternship period. The drug-docking service was deployed
over seven clusters at five sites, and 150-200 processors,
180 processors on average, were used at one time depend-
ing on Grid workload. The screening took a total of 11.56
days of laboratory time, which is the equivalent of 2,081
CPU days (over 5.5 years).

The achievement of Ichikawa and his UCSD colleagues
is the creation of a new, simple, easy-to-use develop-
ment method for a GT4-based service using Opal OP. This
achievement created further collaboration with the intern-
ship program of PRIME. Kohei and one of the UCSD stu-
dents have continued to work jointly even after his intern-
ship period, and they have put together the results in a paper
[6]. Also, these achievements are summarized in his disser-
tation. We believe that PRIUS provided him with a favor-
able opportunity not only to collaborate closely with UCSD
researchers but also to encourage further collaboration with
the PRIME internship program.

3.2 Security monitoring system

The other example of using PRIUS successfully is a se-
curity monitoring system for the Grid. When PRIUS in-
tern Shingo Takeda studied for about two months in 2006
under the supervision of Dr. Bu Sung (Francis) Lee at
NTU in Singapore, Dr. Lee’s team was developing the
Multi-organizational Grid Accounting System (MOGAS)
[7] funded by the National Grid Office (NGO) of Singa-
pore. MOGAS allows users to look at statistical information
on the usage of the computational resources that compose a
Grid. The security monitoring system was developed by
Shingo and his colleagues at NTU so that it can be used for
the existing MOGAS system in a plug-in manner.

Figure 3 shows a snapshot of the security monitoring
system, which is composed of security sensors, a database,
and a data uploader and a Web interface. The security sen-
sors are deployed on remote computers on which the admin-
istrator of a Grid environment wants to monitor access and
security violations. The collected information is recorded
in XML files, converted into SQL scripts and then uploaded
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Figure 3. A security monitoring system for the Grid

and registered onto the database by the data uploader. At
this point, the administrator of the Grid environment can
take a look at the information through the Web interface in
an intuitive manner as shown in Fig. 3.

The developed security system was actually set up and
tested on the PRAGMA testbed. More specifically, the se-
curity sensors were deployed in seven sites of the PRAGMA
Grid testbed: the National Institute of Advanced Industrial
Science and Technology (AIST) in Japan, San Diego Super-
computer Center (SDSC) in the U.S., Monash University
(MU) in Australia, HCMC Institute of Information Tech-
nology (IOIT-HCM) in Viet Nam, National Center for Su-
percomputing Applications (NCSA) in the U.S., Academia
Sinica Grid Computing Center (ASCC) in Taiwan, and Os-
aka University in Japan. The database was located at NTU
in Singapore.

In an experiment performed from Aug. 21, 2006 to
March 11, 2007, the system succeeded in detecting 172,150
resource requests from 30 users. Also, the statistics based
on the information recorded on the system indicated that
75 % (129,107 requests) of the requests were successfully
processed and 25 % (43,043 requests) failed. Reasons for
failures were authentication failures (99%: 42,542 requests)
and authorization failures (1%: 501 requests). Furthermore,
it was found that the system allows the administrator to in-
tuitively understand how the computational resources are
accessed through the Web interface. Curve (a) in Figure 3
shows that the user “Taro Yamada” at AIST accessed the
computer with the IP address of 66.99.215.140 at NCSA
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from the computer with the IP address of 183.220.35.131
at AIST. Also, curve (b) indicates that someone submitted
an unsuccessful job from the client ”198.202.88.96” to the
service “rocks-52.sdsc.edu” on the server ”198.202.88.52”
[8].

Shingo’s research achievement led to further collabora-
tion with NTU and other PRAGMA member institutions.
In addition, it is considered a significant achievement that
he succeeded in feeding his research product back to the
PRAGMA research community. Shingo put together his re-
search achievement as a PRIUS intern in his doctoral thesis.
Accordingly, we believe that PRIUS helped him make his
research more meaningful and fruitful.

4 Educational achievements of PRIUS

In this section, we summarize the educational achieve-
ments of PRIUS.

4.1 Achievements in PRIUS lecture

courses

Table 1 shows the number of scientists and researchers
invited as speakers of the PRIUS lectures from PRAGMA
members. Note that the number for 2005 indicates the
achievement for a half semester and the number in 2008
is provisional at the time the first semester finished. PRIUS
usually invites 12 or 13 lecturers a year. One of the pur-
poses of the PRIUS lectures is to attract students to work as
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interns at the lecturers’ institutions and universities. Most of
lecturers have been invited from PRAGMA member institu-
tions such as UCSD, NTU, MU, Queensland University of
Technology (QUT) and Universiti Sains Malaysia (USM),
and others have been invited through existing collaborative
relationships of the Graduate School of Information Science
and Technology of Osaka University.

Examples of such lectures include:

e Grid and E-Science: Discovering and exploiting the
future

e Advanced cyberinfrastructure to enable multi-scale
and multi-site brain research: Telescience and BIRN

e Drug discovery and Grid computing: Their compati-
bilities

e Collaborative S&T: SARS combat and environmental
Grids

e Leveraging the power of the Grid with the Opal Toolkit

e Advanced visualization and collaboration research
over high-speed networks

e Virtual environments in the StarCAVE

o Grid+ R&E Network: A snapshot of the ASEAN re-
gion

e OptiPuter: The impact of bandwidth on distributed
systems design

e Rocks: Automating computational appliances

As listed above, the lectures cover a wide range of topics,
from networking and high-performance computing to ad-
vanced visualization and applications. Each lecturer gives
two 90-minute lectures on his/her own research to graduate
students during his/her one-week stay at Osaka University.

Table 1. Number of lecturers invited to PRIUS

| [ 2005 | 2006 | 2007 | 2008 |

from PRAGMA 6 10 10 6
from non-PRAGMA 0 3 2 0
| Total | 0 | 13 | 12 | 6 |
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4.2 Achievements in PRIUS internship
program

Table 2 shows the number of students who have joined
the PRIUS internship abroad program since 2005 when
PRIUS was launched, indicating that an increasing number
of students are joining the program. Note that the num-
ber for 2008 is provisional as of writing this paper. Inter-
estingly, an increasing number of interns have visited non-
PRAGMA institutions. This situation is explained by stu-
dents becoming interested in the program through their ex-
isting collaborations, stimulated and motivated by the expe-
rience and success of the precedent interns.

Table 2. Number of PRIUS students
| 2005 | 2006 | 2007 | 2008 |
UCSD 1 0 0 0
NTU 0 1 3 2
USM 0 0 2 1
QUT 0 2 0 0
non-PRAGMA | 0 1 3 4
| Total | 1 | 4 | 8 [ 7]

5 Issues for improvement

PRIUS has offered lectures by overseas researchers and
scientist and the internship abroad program. As shown in
the statistics data, the numbers of students who are inter-
ested in and actually participated in the internship abroad
program are rising. Interestingly, the number of students
who visited institutions from which no lecturer was invited
is also increasing.

While the favorable effects described above are ob-
served, we have noticed that the current curriculum and
supporting organization need to be improved to satisfy stu-
dents’ needs and requests to the PRIUS program. For im-
provement, we believe that at least the following four issues
must be solved.

The first issue is the timing of internships. PRIUS has
sent 19 students to overseas institutions so far. We expected
that students would join the internship program during sum-
mer holidays in the second year of the master’s course af-
ter completing the PRIUS lecture courses. However, most
of the interns visited their host institutions during summer
holidays in the first year of the master’s course. This is be-
cause most of first-year students of the master’s course are
busy job-hunting. Also, second-year students have to pre-
pare their master’s theses and therefore need to concentrate
on their research during the summer period.
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The second issue is the streamlining of administrative
work for short-term internships. As explained in section 2,
PRIUS offers the opportunity of studying at overseas insti-
tutions for one month or shorter, but no interns have been
sent for such a short period although there were some re-
quests from students. This is largely because administrative
work for short-period internships takes quite a long time.

The third issue is the standardization of the evaluation
of interns’ achievements. Currently, their achievements are
evaluated in our own way. However, to make PRIUS in-
ternationally valuable, we need to investigate other higher-
educational situations in the world to improve our way of
evaluating student internships.

The fourth issue is how to evaluate the PRIUS program.
In order to verify that PRIUS has achieved its goal, we need
to conduct a long-term investigation on whether or not our
internship-experienced alumni are really working interna-
tionally with strong leadership in academia or industry. In
such an investigation, we also need to interview them about
how their PRIUS experience has helped them and how the
PRIUS program should be improved.

6 Conclusion

Since 2005 when PRIUS was launched, we have invited
36 lecturers from PRAGMA members and other overseas
institutions and sent 19 interns to various institutions in the
world. As shown in the two successful examples of interns,
we believe that PRIUS has been successful in contribut-
ing to the internationalization of education at the Gradu-
ate School of Information Science and Technology of Os-
aka University. Meanwhile, we presented four issues to be
solved for improvement of PRIUS. We will strive to con-
tribute to the development of potential global leaders in the
research community through continued international col-
laboration with PRAGMA members.

Acknowledgements

Support for “Fostering of Globally-leading Researchers
in Integrated Sciences” (PRIUS) is provided under the
framework of the “University Education Internationaliza-
tion Promotion Program” of the Japanese Ministry of Ed-
ucation, Culture, Sports, Science and Technology. We
would like to express our gratitude to PRAGMA (NSF
INT-0314015 and OCI-0627026) and PRIME (NSF INT-
0407508).

References

[1] Pacific Rim Applications and Grid Middleware Assem-
bly (PRAGMA), http://www.pragma-grid.net/.

581

[2] PRAGMA Collaboration
http://www.grid.net/.

Overview  2007-2008,

[3] Pacific Rim Undergraduate
http://prime.ucsd.edu/.

Experiences,

[4] K. Ichikawa, S. Date, S. Krishnan, W. Li, K. Nakata,
Y. Yonezawa, H. Nakamura and S. Shimojo, “Opal
OP: An extensible Grid-enabling wrapping approach
for legacy applications”, GCA2007 - Proceedings of
the 3rd workshop on Grid Computing & Applications
-, pp.117-127, June 2007.

[5] S. Krishnan, B Stearn, K. Bhatia, K. K. Baldridge,
W. W. Li, and P. Arzberger, "Opal: SimpleWeb ser-
vices wrappers for scientific applications”, Proceed-
ings of IEEE International Conference on Web Services

(ICWS’ 06), pp. 823-832, September 2006.

[6] M. J. Levesque, K. Ichikawa, S. Date, and J. H. Haga,
”Design of a Grid Service-based platform for in sil-
ico protein-ligand screenings”, Computational Methods

and Programs in Biomedicine, 2008 (in press).

[7] D. Lim, Q. T. Ho, J. Zhang, B. S. Lee, and Y. S. Ong,
"MOGAS, a multi-organizational Grid Accounting sys-
tem”, International Journal of Information Technology,

vol. 11, no. 4, pp. 84-103, August 2005.

[8] S. Takeda, S. Date, J. Zhang, B. S. Lee, and S. Shi-
mojo, ”Security Monitoring Extension For MOGAS”,
GCA2007 - Proceedings of the 3rd workshop on Grid

Computing & Applications -, pp.128-137, June 2007.

- 111 -



A-3 PRIUSICEAT H7 27—+

LU, ABGHAIZ BT 2 R 25 il § 5 72 OICAFER R B A 2R & LT T2 727 7
— b ORMZIRMNT D,

- 112 -



SCEE A R L 795 B K P 280E O [EBRHEE L 7 17T 2 (B A9 ] B4 S 4%)
[t &R 7 [E BRI COE 35 A D F Ak
(G@#r PRIUS; http://prius.ist.osaka-u.ac.jp/)IZB84 57—k

AT RBRRFER B HRAAITER PRIUSAZ (2
i

B oK ©E R

o =

K& I+

ot ERREA RS IS | LU 2=y T BNE
#iHEI: 20094F 1H16H 16:00

T TR TLYELO T, N T FRlsi e E TRV ET,
(24D T7I, RIEOR(E MEFRICT, 116 H LA TRBRAWLES, )

feide: REZEFeE A 2ot sest BRENFEERN K LI+

HEJ:ZO7 7 —ME, 20054 LRI KPR FBEIEHREH AR CEIED | #0F - e E R ba B
& DRFEE OEBEHE LT 07T ATEE B2 [E RO LE T4 5 AM o F Rk (G@EFR PRIUS;
http://prius.ist.osaka-u.ac.jp/) COHEIZOWT, ZilEnS Rz 8522 HR9E L C0E
7

AR SR ORI AT ORE R, B EIERH BT 25 R OBE DGR EL TR 51, PRIUS
DI BE RO S F A SETHE LT, 22, HEROHE LI EE 2B 2 L1372
< BB NI ERERE BT THZL3HVEE A, bHAA BUEZ T DT ORI BT 50T
FEHVFEADTITLLITEE, FRTORELTE R BN ELEENET IO BBOELET,

KT —NEIEEERK T, (q01)~(q20) ETOEE20[NDRET, TNENDORITIBNT, #8247

DR OZATT TZS VY, TRTORMITEETHEETIOMOELET,
7235, (q13), (q14)IZ oW T, FEFIISC TR ET O T, ZTHEHELIZSY,

- 113 -



-------------------- VR S

L £7 SRIZHHIZOWTBHEELET,

(q01) H7ZRT=DBHEDFAEIZ DN TIE LR TITZEN,

1. REFFeiE LR 14 2. R LRTHIERR24E 3. RFBe il 12 13 FE

(q02) H7T=DHERNZ DN TH X TTES WY,

1. B 2. &k

(q03) HARTIRFERFN DD NIE VR AD 53 B CEBRANTIEE CEDL AT TN ENET D 2
1. Yes 2.No

(q04) H727-13 A & OFEFNRE BN a2 = — 2 a IO EDOT=dIZ, EOLHE 1 E L TET
(BAONNILIZZERHET) 222 (FEEIRIZE )

1. BB MR EROIRFET VBT —rar | 5%

2. FESFEFRDOL YR B i

3. TLE IUAREDFEERFE T vl T b h ik

4. FRNOEFARITESARUNMIS

5. Zofft (AEmI )
6. FFIZL TV

(q05) 77D EFH OTOEICHListening Score, Reading Score, Total Scorezx#(x TEEVY,

(Listening Score: A

(Reading Score: M)

(Total Score: M)
(ZEBRAEH - G2 A)

II. EEEARERL, ICOWTRMELET,
(q06) EEAL AR ML, 11T N TN OZBRFOFAEIZONTELR TUIZE,

[ B & B Em
1. KRB LRTRR L4 2. KPR LRTIIRR 24 3. RAFERets 15 R

(B A B AmIT

1. KPR ERTRBRRRLE 2, KPP LA 3. RPPoil 5% Wi
(q07) HEEmERFRmIL, AL (E L, L) ZBUSE, BESARFI-EVRADE T, Ze— L7 fils
TUALDORFFHEANOBER T B CEHE T2 A L7257 O ILREN 7R G55 ) LE BRI OB R
EFRDIHO TR, ZHHORFRICAATHHEENET ) 2

132Ky 2. %985 3. 565 ThA 4. BHEDARN 5. Kb

(q08) HEE AR Fina 2L T, HEETHII 2= — T al RS OB « HEMIZ OV TORRRRITT
HBEOHPTEDINTEDVELZN?

1. 7Z<&EEo 2. PLdmEol 3. LEIEEDLR 4. DU TR 50§72 A7

- 114 -



(q09) FkF TITEMULIT T L G iz 5 28T 7o Mt VD VAT LBREASIVELTA,
BRMFry OB NIZ B S PVERME T DI DESNF LRV ELTZN 2

1. RWiZheo7z 2. Lotz 3.0 &<BfR7ey 4. HE0ES Bb7pvy 5. &< bk
(q10) EBEEARE Fint %k DR CHiE I m LU B nET 7?2

1. KWz L= 2. mELE 3. EBEL5THRW 4. K FLz 5. R0E L=
(TOEICS°TOEFLOD 535 D ZAL N > T2 35 B IZ HARBINC Z D s D 2 b # 2 TLIZEW, )
(TOEIC: =V RAEAE)

(TOEFL: JEv/ATSS RAZEAR)

(q11) EEEBARFmZ a2 i L€, JEE 35T LI L TR s BN ET) 2
1. 3°2KE5 2. 2585 3. PELTHAN 4. FHEbA 5. &XF b
(q12) A% LEBEMABFma ke T _EEHNnFETN?

1. RWNZEORED 2. ZH5/9 3. EH6Thd 4. ©HEDRn 5 & b

III. AN A = vy T IZONTBMELET,
(q13) AL Z— 2y T DITAL A (FAR) IZSINSIVELTZD ?
1. Yes. (ql3-ab,Z[HZ&EL7ZE) 2. No

(gq13-a) (q13)TYeskEIE SNz ~BRWLET,
HAR AR NI SES B IO T b AT 5 0% 1 SRLTEEN,

1. WA 22— 2y FITREDIETHISELTZNEB 2 TOonb,
2. MWENALH =2y TR NS D RERISOR LN Y, HAX A
DERIRIUT-NEE 2 TN =D,
3. 7pidp<,
4, WNA L=y T IZHEVRBENHHDOIT TIIR WD, S Z— I
H—BRRONERHIUESINE B Z ThIV, £ 2T,
5. WNALH— vy IZRBITHRUTRON, LB THATRIHEEST

(ql4) BHALH—2 2T ICONTREIN T ?
1. Yes. (ql4-b ~ ql4-kbHZ[AIZLIZEWY) 2. No. (ql4-ablmZELFZENY)

(ql4-a) ISELA->T-HHEL TCY T EALOEBIRL TEE, (EEIRIZ )

OEN TN DIT D LR TH-T2

BT IINCEAE S ol

KFRE TOMFIEBF O N7

RN T NAREA L F— vy T, JOBELRH -T2

(— ) B A BRI TER IR L) D R REME N o 7
IEMIBNE X5,/ RidXs, &5 27
INGESIT-TEAEGA MU LR 2SN B DV NIIFTE SIS TN T

Z DM ( )

PN A WN =

(ql4-b) WEs AL 22— iy FDISFEDE ST iz TIESW, (R

. WA TR AT A

- 115 -



FFEHEDOT T

WAL Z— 2y T o U TR DT T

ERESA S B izl CRGE Coaia=r—a i IO BN EEMEE KU
RO | FFE O 2= — 3 a BENMAEL R D LU -5
PRIUSD /X 7L MRCELAT 75

WA 2=y TIRBR AR R

PRIUSOY =74 Ak (http://prius.ist.osaka-u.ac.jp 7°5)

Z oM (BRI )

PONOURWN

(ql4-c) HHEITHEI Y THILHIFERBED ERIZ AT T, EORE | JRIEEDOHREHBE LT3
=r—var T OMENHYELT)?

13T EE BRI 2. @3ERE 3. H1BEE 4. 2EICLEEE 5. MEPIZEAL o7z
(ql4-d) #1222 — 2y 7Tk, AEE (M) EFDBEE DO SULDENRC, 2= —a FIEDOHH
LY B EIZOWTEY, ZOBRIZIESWeaia = — T al BB IO BE KT TRLL kY —
K= T R BN O T E CH N # 2 RN CEBEN 7 0y =/ N 5| 35720 O JEHERE N 245
TEERHMELTED TOET R WAL Z— vy 7B TED BN ERSIIZE B NET) 2
1. RWTES 2. 299 3. EBEBEB NN 4, 29D 5, 2<XF5Eb7eun

(ql4d-e) AA L Z— oy TR | RERRSGEAR 2= — 2 a BRSOV T, AR TE DX
NTEALL T LN EF 7 2

1. KW kL7 20 kL7 3. ZB(b#EL 4. (K FLz 5. KWK FL=
(qla-f) st A2 —r o 7R TOEICO s din ELELTZ 2

1. 55500 F 2. ~ +504 3. Z{b#EL 4. ~ -50,5 5. -55.500 1
(ql4-q) MESA 22—y FIRBR T . ZH B O EFRRORE LA o 72 E D E 75 2

1. RWZIED o7z 2. KD o7z 3 LI 4. lpo7c 5. RWTHkE ST
(ql4-h) oA 22—y 7 IRERIT

1. YHoMFFERE EES 2. #IFFLLE 3. £hEdH 4. HIFFLLT 5. WiFFA KRETREID
(q14-i) LY —EF v ARHIUTIEINA L Z—2 o T ICHF XL P LTmNEE 2 FT1 2

1. T YL o35 2. BFyLoUd5 30 EBLThEy 4, EFvL oYLy 5L HExH
FyL oL

(q14-j) EEADWFEIA L H—2 2y TPERUEL TH, PRIUS TOL 25 R (ERTHA X A, B
KRR ENTHONWTE b ELT= 2

1. EFICHEL TS 2. 0E 3. EBELThRRN 4, REEKEDH 5. RWWIARELTHD
(q14-k) PRIUSTO#E Tk BIZ X HMEIMEMU M 72 YR — MAHIZ DL T
1. EFITH LTV 2. lEL TS 3. £HEdH 4. RiliTHD 5. KWITRITHD,
(FOHH: )

(ql5) ASHBLMBNAL L — Lo T G T REEBELF TN

1. RWNZERED 2. 2H9 3. EHHTHI 4. L5/ 5 &) Bbun

- 116 -



IV. PRIUST =7

(g16) PRIUSOY =74 AR http://prius.ist.osaka-u.ac.jp)iZ 77 —R &N TD (B2,
PDFRGEFEE R, sERFR 728 13T H B OB B E L2002

1. RV -T2 2. TILARICYL -T2 3. EBLTHRW 4. HEVRITNL =72 o7- 5. &X&RIZAE
7272077

(ql17) PRIUSDOY =7 R—| TR S IV CWAISNA L — o Ty TR AR KA B — v TR ER
SN AN AL A=y T INE DI DN OWTER T DD B E L2002

1, KWLz 2. TIULRICY o7 3. EBETHARW 4, HEVRISNL 2720 o7 5. &<
72727
V. B R LG

(q18) EEEF AR FmOWE T T A S TIREL-WIENHIUTH L TEE,
(B HEZ)

(q19) ML 2 — Ty T OSEIZT T T FAER R TRELZNIERS UL E X TES N,
(B HEZ)

(g20) s A v 2 —r o7 | EEBARFR, 128 0PRIUST, TIE6LWWEEDLNS SRHVELZ
5. BZTLIZEY,
(H AHEZ)

LLETY, S0 TS nEL,

- 117 -



A BRI — oy THA X ORER
SRR 20 SEFEDWGINA B — 2y A B A A &R E LT FOEE 271,

(@) & L[EI 7 A & v A (SFERAT)
(a-1) A X A&k
(a—2) JBARA
(a=3) JBARAB

(b) 2[RI A & 2 A (JRIEVERF)
(b-1) fERE
(b-2) ERIFH
(b=3) A X —2vy TR - HHEE
(b—4) HRIAMEAE

(c) 2 3[BT A & A (HiF&HI)
(1) TAZ o A&
(c—2) JmE s

- 118 -



(a) 1 EITA &> A (S5
(a-1) A ¥ v A &R

HA X AER
Rk 2045 H 21 H
WA v #—r vy 7 MA),M(B),D(A),D(B)IZDVNT

KBRS KRG p Aot 5e R
FrEBI
BHIKIER

KBRK K i SR AP ZE R Tk, HIS 4R X 0 ifgdh A o X — 2 v v 7 M(A), M(B).
D). DB) (afr : Wsh A v 2 —r o) ZHFELTWET,

RSB OWIA v 5 — 2 o v T h % LB 2 BUST 5 72 9121%. KOAN (25
HTHELHIT, WA v Z— oy FISEHENRMEICRD T, WA o — Ty
T TOWME LT D b O, WA 5 — v TIEBRERFHD 5 2, WA v 4
— vy FEHERHETo TS,

Uk

- 119 -



HAZ o ZAEHE 2

SRk 20 4FE 5 H
WBNA v F— vy T OE RGN OWNT

5 AR
PRIUS-WG
R

WA H =2y TORELZBET HI2HIZ0, R PERZMT 5HERH Y

giﬁ—o

WFZER & DB 2 HEET 2581213, IRS— VLU D HFEEERR B) 2 K FfR ~ Ak
206 H5H (K) &R IFETIRHELTIEZSY,

B O

HHEANE

&

o

B :

HitiBh 4

i (4BMRE)  HT4

XG &7 DIRFER B, WS & — vy 7 M(AD,M(A2), D(A1), D(A2)
B (8@EMERE) FT4

XfG & 7 DERFER B, WS & — vy 7 M(B1),M(B2), D(B1), D(B2)

SR FVE AR AR AN S S HEREA LR E LT, fiBh e I E
T 5,

ZORERIIL, EEMZEE, HARENICKIT 522 E TokE ., BitER
EBRGEND, BHREIE. BHoBE1T2 9 LN, EMOEA1X5 7 LN
DEEORHSGyE LTHEET D, EMEHEBEOR R 2RI T & 258 1364
LTHETDHZENH D,

o FAHBBWIRIEGERR RPEFAFTEBMA) ITHMALTHD Z &,
o REMRWIMNRITHEHRROIMATE K7 - OFERORAIRCHEICNE S Z &,
o BHOHBTHY, NAR— . VISABFF, REIMADE M %250 H CAHENLE L

85,

o MEFTOMALRT, FAIL LTROD LR,

- 120 -



M%), M(Bx). D(Ax). D(BX)

it = g s ek
jj /rg '/X VN i b iEZ S DLV T
= EUING 0D 2 AR BII< DUN T
o) e

ARRE RERIEFREZHZERE
PRIUS Project %F{EBNZ =JKIER
HEHE FE E o B AT IS A
=
==
— ENRTREZEDR EX R

A DR

*‘/‘17 D)= E’]&Wﬁ

B | b e IR P 9 Brs o= 1=l B E D i 7
Eﬂ faL\‘C$ﬁ)}:ﬁuﬂt0)#[‘lﬁﬁn€ﬁ%ﬁ?‘é\_tf ’71:1— VL
G| e e A m P ) e 24
EPIEARIST %0 & Stepis

IR B E - (S A E EDREFZE N B CEIFI G EEZ T TS
AR - BR ST R ~ A Fﬁni@ﬁffnﬁﬁ%’]lb TEEEEL. AR
ﬂ&*ﬁfﬁfﬁf%bb‘b&) DEIH (5 L FER TR

REEISHER S B, BALN ERY L ICERTFEEL T
/17#’&551,‘4 DT TAD THRET BFR-ENERFT S mEE.
AR FET R BRERICE VN TEDRR - ERFEITONTH
595,

Advanced

wAL A=y T
EHEERDRE

(RESNEZEERRET D) ——= =
— RHEDFENHFREH 5

~9R T4l JRE
- BRBESFISOVTIEE BHRE

- 121 -



V25—

YT REISDINT

BT 9ot £ [dR A
FLECC DA mE § 57 £ B

s AT, 15588 DRENZETAC,
S TOEICE-IZ TOEFLORAR DAE —Z {4952 L

—ELEZ5)yTCBHT, EBHIVT I7AIVIC AN,

- RFBfRETREY %,

=< |
x|/ coosle %

onz &

A AT QIO

AR AR o
et el )

CI2008 B A > 5~ [ A1 >9—>2 7 TR RYLEMALTVEY. |

s
rommsTueT.

it
[EXt3
e

ke ~ 0 rmacror

[ €mc ‘b <ucsp

- 122 -

Revere L [=ry 5 2 (A RC

10} i)
—6/5 iR (BRRT)

Vﬁi—?—j{%ﬁx IEEE F R R R A

E
Om- O KNRG Pw
I Ty rrre——

W
LT FOT5 LTI

aeroBin
-y RIS 78 (ORI SRIENE T

Blsszom. o Bogeen
LAE=N D

15y [ WAcvs-vyy TR EpEERALTOET. |

, i 2]
| ol LeED e 1 Diogs) | THTE L SO
e 5
| maz
UCSD (Vesecsiy of Caforsia Son Disgc)
>sLdizen

M(A1). M(A2). D(A1). D(A2)):

M(B1). M(B2). D(B1). D(B2)):




LEO2ME
GRTLHE LT

ol SR T
TN ET T DE

w——

HHI[SEOC =
U<, heeme e b,
i

-E*@mlﬁW5§
= SRR
—fEHEICRL T, BRI D5 E29R LIN. RED

& (&57 BURDERD BH T ELTHEET %o

s EMEHBEOREEZFMATERBER. RRI<HDE
THHT B LB D,

BECDEERE

M$E%ﬁc%pr§ﬁ%mﬁ@ﬁ@u%éﬁs
25 Bimae BT T s L THEDLE,
— 4l [REIELTM(A). D(A)IE30H . M(B). D(B)(&
60HET AL

o FH. B AHIL AN 0B 2308, EHOEAE
%%figgﬁﬂ®$lm&é%ém:héﬁﬁi

“

- 123 -

= ODnlEER AT 5155

S

w——

SSEIINEFEDRE (L, BN E— T
B =t EISRRIEIS 1T 5,

w——

e B PR BR8N AT —

I~. VISAE 45,

< FhE TOFTEERIL, R
HIEC TR HBLNELY,

]
BElSRE S S EFIN A 2R ih I 5T &
Tt 9o e Tt & DEIAKIR (I AT R E752 N IEEED 2
LR ZEH TS 2)
—HEIAES. EVFHE. & OFH{K=CoLTELALD
BIMEDN ?
= AR H LS DE R T 0T 5L B - ZHAIRRISD0

o




= A |
. [EER A=
MSDUNT R g

e TG i (A 5%) DARST

'IhmAﬂﬁm
Y EI mﬁﬂj\$—l’% IIIO)XH§4k/R'ﬁOL\—CEE T%)ht

[F5E SR ]

o HIEEEDIEEHBIC. HFEEHET SR EEHE
LTULV=fKZ e,

Prerequisite;
—Javaiand C
— Linux

= Grid, MPIL (Message Passing Interface)

— EZICUCSDASIRESNDFELER TEHIL,
— dime frame: Winter ~ Spring
= Acceptancy: 1~ 2 %

TYOFHMITOVTIE EEOHHEEZEL TRESND,

Digital Media Grid - computer graphics, animation y 7 I\ /f‘/@—‘/:/‘yj(’[: [l [F7= ﬁ{%
@fid portal with Economic charging model N k (E%Tﬁﬁ'fﬁ‘/?’\f%ﬂﬂﬂéﬁﬂﬂ)
=Java and C = ==

— Linux

= = Grid, MPL (Message Passing Interface)
- — etc

——lime frame: Summer
— Acceptancy: (a) 1 4%
(b))l ~2 4

T—YXDEFMIZONTIE, 2006FEDLeefEB LU Yo ENIREANES RIS L,

- 124 -



"

— L ES SN S5 %

I 2] <78

&
Ek&éb\t’ﬂ‘l‘ ERASENLLDH DD DD, L TEHTISK

THLCE,

Iiﬂ%%fﬁ:%ﬁ_th\ j
SFAISENKT S5E b\:‘i)éw’f‘$ﬁ‘

U S == b
N a— TR DA NS MAT BUEND D,
Leee]
= BNIRTRBEDMAZ DR EFEITDNTIE, K -HEE 045 Hpi5EIC
g%:t WRABWZEIX, BN E—20yTTOTS LSMERYET e

[E2E7) )20

Z) 1 2 i?'/ml_ﬁ\':o)?ﬂéx?/j ABRKRZE DIEEZ S
S MEPRIUS Office Bk & 1=Id{F % & T (prius-nfo@ist.osaka-
U acjp)l:i_iél:‘i‘fuﬁ'é::‘:e

= AWK B3 % | SRR EERNGY =2 7 VIS L3 i5% &

9. PRIUS Ofﬁce (priusdnfo@ist. osaka u.ac ]
Zﬂ)tﬁ’\l&/ﬁ@_ﬁlﬂﬁfﬁfﬁ@i?ﬁéhé f

w—

- 125 —

G S e o
[HCERES %,
SEUFRI TSNS S

A COfE

ESRAEBEDRT IV, T 15— =D D
%,

— PRIUS Office EL TiRfE SR DEEZEHHR—F %,

=l = P e D e == (PO =R
S IE I SISO IR F AR R TS

St COEIEE, N 5% DiEER
e S AT DEA~ DB
o EEESY I DIEA

== S HNTIE T,

o 2, ARIE SR (
= HAESA2DHI:
o BERHAISTESEIT— ATHLI LSS, BH0—%1ES,
o SAK—FDEEIT+HTREDITHIE,
— HEEAONELMES (S, & B FICHIE 9. PRIUS Office (prius-
info@ist.osaka-u.ac.jp)ETHHT &,

K) THEISNTNSITA

L BERENFIR TS5 EE. TNZFIR

N

N




(a-2) I6HHK A

(#%X A)

WA v o —r vy 7HEE (BAME)
HH TR i H £
R R

AR

PR

KA H

TEL

B H#
-

k=11

E-mail

Tehi SA%RE
g
HIES
ZANELEE - K4
pried (H - #riig)

E#TEHE  FR F A B~k 4 A B H )
CRBrHZE R ) (KRB H)
BUE H LD EOWE 2 A 9™ D B

VAL 5 A B
At TH
G TH GEATER )
& TH

ERBZH RN OB BB ZZ T D TE, HEEFHTHS ? Yes / No
Yes 056 (BRMBI T v 7T KN4F
G / AR TE HEE () %1 M)

ETOBMEYE ERGHNELNLRWEES., BRETHLEMAFLET 200
Yes / No / VBEREFENDRE L2 W

- 126 -



BN =y T eHET S

AV EB—vVy I THEETIFERNE

- 127 -



Hrrsh 5%

EERE AR R 495 H0I20)
EpsmafFam 1 H )

=i () =i (RNEHE) S ORXGE
FERsmAaREm I (H o FE)

=i () =i (B S ORXGE

HEHAR
RE#HE KA Al
EE

REFFEEL M2, TOEIC £721X TOEFL OHEE (at'—) 2#HT52 L,
WRET, WHEL ORI 2 H LT H5A0E. IEMCHERIL I, AR LETATDLZ L,
ZUTANDHEE L TR, DT, FEIRHEE L TWRWGATH, HEEL TEV,

- 128 -



(a-3) I6HHA B

(k&= B)
WA v E—r vy THEE (BBE)

HEE A SRk &£ H H
HEEH B

A

TR

KA F

TEL

E-mail

TehiSeAERE
g
HIES
ZANELEE - K4
pried (H - #riig)

E#TEHE PR F A A~V 4 A Ao H )
CRBrHZER) (KRB A
BUE HE LD EOTAE 2 A 9™ D B

VAL 5 A B
At TH
G TH GEATER )
& TH

ERBZH RN OB BB ZZ T D TE, HEEFHTHS ? Yes / No
Yes 056 (BRMBI T v 7T KN4F
G / AR TE HEE () %1 M)

- 129 -



BN =y T eHET S

AV EB—vVy I THEETIFERNE

- 130 -



Hrrsh 5%

EERE AR R 495 H0I20)
EpsmafFam 1 H )

=i () =i (RNEHE) S ORXGE
FERsmAaREm I (H o FE)

=i () =i (B S ORXGE

HEHAR
RE#HE KA Al
EE

REFFEEL M2, TOEIC £721X TOEFL OHEE (at'—) 2#HT52 L,
WRET, WHEL ORI 2 H LT H5A0E. IEMCHERIL I, AR LETATDLZ L,
ZUTANDHEE L TR, DT, FEIRHEE L TWRWGATH, HEEL TEV,

- 131 -



(b) B2 RITA 5> A (JREHRIERF)
(b-1) fEniE

Rk 20 4 H
O0000 B (v —rv vy 7HRA)
TEWA e R R
A =}

SRR 20 AEEEURANA v B — Sy ARG E DRERE I HOWNWT

SO LI HOWVWT, FrtDBYEIRSINE LD T, BabELET,
DEFL UL, FitFHEHICI”ED B, #HF XA LS BEWLET,

S
1. M ERk 204 H H~YRk 4 H H
A BR—= sy T

fRE#ES

2. FEHERLOCHIR

2 E FEH AR R
ERE
B - e s
: AP - FEML T E H D
WM A TR D =2 & L ERETE C

ot fo
JrfER O o e — KBtk

INRAR—MHAGHER—VDa ' —

Ji = H 22 5

WA 2 — 2y FIREE
T 1 L

- 132 -



(b-2) &%

T

200 84 H H

200 SHFEEWEHNA L H—r v
SINFAERTEN BT

RIER AR B R T 7

A B =y THORNEDOERZEIIT D HLIT DN T

KRR ZeRHT. 2 0 0 6 4EFE) B B TR P4 MNIT O A o & —
T T AERETHILERVE L, A Xy T O L., B
B E IR & OEE B SEIC BV T, AR O ERFIE A R L, [EES
WAEER 70 Y e 7 N a— VR KOSRWNA =T T 0 T E S o TS
HFRE RN ERET S Z LT, A, BOEWRELEZAENEY AT TY
FTOT, BMORREEZ+ZICHFONET LY, BFELTEY 7,

AWFZERE W2 L E LCid, B TIREICH - 2 HE B O E L& &2 5IT L,
VBTG U CHIR B 23 S8 DM, B A —/V R OVEREIC X D EE AR 2T 5 2
TRV BINFEAREE OWHEMIBIC BT 274 L WHERR R 2 AT BREIED (2, AlRe7e
RY OEEZ W= LET, LNLRRL, AP & LV e WKESER, 2NE
HEOMEFIZIIAREBICL 0 AEUEFRSE, H D W0IETRm O RS LT, B
BEOMDOELEZ AR NREA ) Z LT TEFEFEADT, HOHNPLDITTEALZE N,
Flo, RO LR, ANOBBRITHHOEKIZELTYH, ZOELEHA D Z &I
HBLrhEd,

Al A B2 —ry FIZELE LTEL, H—OHEWIIH 2. SIEEBICHIMNRTT
KAIRBRIZINAN L T2 & £47, Sz Filoxr Ui, EELet & I dE i L <
wMEINnNET,

ULDRZ ZTEN W LT A F =0y BN >E £ LTIz b
DEFTLOBEVELETET, REOENEZ, OAOR (O) (HFED 28 FHI)
F TITHEBMB AR R PRI TRELS 7ZS 2 Ko BRRWWE LET,

A=y TERE: OO0000
A=y TR ANBENE - K4 O000
AV BE—r Ty T ORDOERMM  OFOHOBR~OFEOAOH

- 133 -



If[sa
5
I

PN NN SR YR 2 M e e

S

H &

R, 2008 AFEERIRKFERFFBEIFERBIAICREIN A X —2 vy TIZEBMTBHI2HTZ0 ., LA
TOFEETLHZ 2T LET,

2008 4F

=W

AV E—r Ty THMPIE, KIRKENIRET 2FAETHLZEEARLFAEL L
TOSNLEBRE 2 > TITEIT 5 & & bic, HHMESRDORFOHAIZSTY | FEICK
45z &,

A B =y TOWHERMM 2 T35 &,

WHESEDE OIES 25 L, ARSI LN &,
HODELICBWCEHEERAITY 2 &, T2, BEIN-FHICEEL, 1787
HZ &k,

AV E— Ty IBITORKRKE, T afE BERE BRI D T
2B WNNCHTREUAANA D N/, RNEARAPICL D FK, HAWVIEARANDOME E =T
REBICELDHEE RAORRICERT S b 0aET) k> TEUEMEIZOWD
T, KRERKFICx U CHREREERE Lanz b,

IR E % T AR E G 2 E R AR K EBHR ISR 5 2 &,

HHHHE 7 & 2 W CIEL R R B LR 258, 25N Z 0EHEIC
FLE SN FIHIZER LA, KIRRSED LB 2 B0l ESnND Z & &
TELET,

H H

K 4 EL

FEROEN A A= TBNE LR D LICHEBE L LD &R LED L AREE

LEd,

2008 4

H H

& RE AN fE BT

R GE AN K A F

HAf s

IH G

- 134 -



(b-3) A v % —vy T8 WHsE

BZ-tHeE
K £ 4 £ A B £ A B%
RO 2 s
FHEES A—JLTRLR
EEHE L B %
mE & B
E#RES A—IJLTRLR
BZ-mHEE BABO-BLES
FER- BRI
EFEES A—JLTRLR
B ¥ H M 200 # A H~200 & A H
(51 3 R e
mHEEER
B = & &2 O
RHTO XHBCD
A—=JLFELR BiEES
18R R—FNo.
¥ 7T A H # A H
E 4+ B E BEEES
EY oiELE ESREES
FELERARKEGERIR A - RAA
BORITEGERRS A - RAA
E BEEESF
RIREEES RERDEAT
L B & B g i %
H FE it HOE B R
|55 o B & B R
e~ EHESS
ERNR2ERL (2EBHEELTLZEL)
® % 5 1
* A
BEHEES s H E S
% 5 1
* A
BEHEES s w E S

K REDSEIE RER, THONIKFRFENERDE,
- 135 -



(b-4) HRIAKHRE

TR & B B

w® A K EE (FR-Z8)

KBEXFR B

B E% X4
JUAF
Cen 3
B4 ﬂ':: BAES
XEABSEEHLOAERALTZEN,
] =] F =]

A
X RBERATERNHIBEZEDRNEROLD,

ErT
X BEEMERALTTEL,

RARAZEYZIDONDIRE - HEFORMBEICHI=>TIE, FTROEEYIRALRTE
HEELELENL, RRTOMBABROAS ORI RIALZSLY,

!
17 35
S AR
BEEAI OEES
1LREEE 2 UE 3 ZOM
OEZENT X AEABREROAFT
LROEALREH
OES% BALTHEL,

KIDRAMKEELRH %, BHBEICEENELEE L, FONNEERERHELTTZED,

B LE BT OEDTT AN,

-EENEE -FEEHRE -FENE -TLAME - SEABEE

— 136 -



(c) B3I A & A (HEEHD)
(cl) A5 v &k

VN5 VI(A),M(B),D(A),D(B)

HISERIA AR

ARZ  KREREHRE IR
B A N— AT 4T H—2
PRIUS#E X
i R mh
HEHIR FhE £12
FEZ =k IEJA!

BN E— T
ISHEEDRH

| HRERMAITUR
(BESNI-ZEERNRET D)

e

~f‘fﬁ%#:“7uxr(a

<check> FDE. CREL DNTEHRH]
RANELIZD ?

- HARSA:

o BRAISTEBEZIF— ATH LIS, BELHD>TERII—EES,

o SZR—FDEHEI+H5EDIFEE,
— HERAONENMGEIT. BB 9. PRIUS Office (prius-
info@ist.osaka-u.ac.jp)E 4 B,

ﬁﬁs’zﬂ “Erif—(im"ﬂrc‘:d)mﬁ/\ﬂ e "Erf@ﬁ”ﬁﬁ&%’fﬁiﬁ?é
A

ﬂtm%ﬁ’cﬁbb\byﬁ % PEFIS &I‘f%:itl—lﬁﬁ’*’l’aﬁ% uﬂ"‘

RIS B, EALNT-ERR R BESt (SRR ERE T
/I’JFEHiL\*f T TATCHRES BFE-ENERBTS rﬁlﬂfﬁ
HRHEDFAE S 2ERBESICEVTEORE ERFEHEICOVTHR
&9%.

<check> K¥BEfRICRIREAEEDIE—ZRHLELIA ?

S SRR R
BINA B —2 ) T TEMT DL FBT MAT ZBEND S,
=2l
%ﬁﬁ%%ﬁﬂ%ﬂﬁf@ﬂné\%@?%iﬁ%l:ﬂ}\\flit*?;Eﬁ%ﬁwiﬁﬁw’@}é%l: =

<check> +$¥5(E;E)¥ KERERRICMALTOET A ?

?I‘J@'JZF (S)

T’CL\’C%ijllxli%E‘s“éT EEhN %,
ﬁ%m w——

L a‘ﬁ%l:ZF—’Jéh’CL\ZDA::) £
Gzl R HS2LHIL
DA RIS, R DASARTRRFEE, FST L FEERICIE]
Ly B LT Lk
] \%i}ft%ﬂ#é%ifééotv RaE
WTEZTHLSE

— ABARZ B RE I S E ER S =27 VIS bE s
AT L
<check> EHA ELELEM 2 BISLNWELTA 2
= EDESISTHBLTEL D bASLENMESF, EBBEF

9. PRIUS Office (prius-info@ist.osaka-u.ac.jp)&
,’?\O)i%{:.-\li‘ AR E EE R ERSh 5




e PRIUST—T1+—% KB LUF °

— 064

BibiEWE L TUB T RS

E—

““é/ud)?a iﬁ(a

BN 0y Gl

Kbzt ol ‘$¥
- 064

PRIUS WG
— 06/

ZAE BR
\

ZFANEDIEFHRE
RIFANTDIE ﬁﬁﬂ DFEEITE
EE DERFEREBLTHSE

LEBRHBERE (BR. FiE. BX

KR, B, WE) OWThhSEREEDE
. ARKRFELTORBAELND SSBHERAEFIHELND,

L ZIESh TWR B AL HAD T, FIATHEHE

HSEDADFZE M ISH T HEHL,

PsiSkypeZ A A R—)LLT. IDEE ML ELFZE0Y,

- 138 -

#15 %#“Jﬁ A

—Hif‘E—ELEO)I\— SPAE—%E>THL
e- ketliﬁq%l}h‘l’(?ﬁ

BR>EFLEDEDHEIL?

aN—F(PLUSKG) . JL oy b h—F (BB N)
TRALELTT DT D
— IREZE DD
Bz
— FOAT—RFryIFL—rROLAEZ RN ELESLY,
BV e i
HART v . tE (H B EEF)
HLE
~- BEFECHo A, BHE A AICEELEELOTNS !

T B S B B AR AR IR
2 AR EDHEREELERL
A DAL=k Y. IR T 3= T EE Z TS IEN DREEDESA
SHSLERES 2 FT .

FEH OB A— T R R 5




(c-2) Il

B

BN -2y TIRER

T £ A B #H

FAERA

FHES

EER%

HEHRA El

K4

MREF

I AVECERARGELY. AN

HEFRA

W

2 FH & A HASFEHM & A BET

\

g
& ¥
R
Im

g
3
)

MREFRFICIRHEL TS,

- 139 -



A5 AL E—0 y THREBRLER— b

gl 17 AEEE~20 AFEEICARBGHA DU A & — 2y T CEML LI FADERR L AR— &L
TS 5, el MEOBMRNOBERE 1-2 R 21 8E LG5 el L T\ 2, 73To
EEBRLUAR—NI, 7ayx=7 b 7= http://prius. ist. osaka—u. ac. jp IZHEEHE L THHD
TERE TV,

PRk 1T AERE HIIRER (VT AT 4 T TR R IR 1 4)

VR I8 AFHE WHRTESE (A AR TR SE AR 1 4F)

VR 19 R BILD N E AL (B a—F o = A LSRR 1 4)
PRk 20 FEFE MOTHEC R (RVTF AT 4 7 TR AR 1 4F)

VR 20 AFHEE E =R (R v b U — 7 B SEERTER R 1 4F)

- 140 -



CERR 17 B EE
1. wAFAT 47 LEHRELZRPHR14E HIREEOKBRLF— b
wmil RF

KRAFRPREBREPHRE
RIFAF47ER WL ERERE £ (20055E)

| MEssAGE

AKBRA#DPRIUS (Pacific Rim International UniverSity) 7047 3 Alc & >T2005F128108H
52006E2H28EB = Tof. UCSD (University of California San Diego) (€ THRZfTWEL
fee TOLR—KTREDERBERSESLETS,

| R
UCSD (University of California San Diego)
>HLLETES

KPR PRIUS (Pacific Rim International UniverSity) 'm & 7 A2 XK - T 2005 4 12
H 10 B2 5 2006 4 2 H 28 H F CTofE]. UCSD (University of California San Diego) Z THIFSE
EATWE LTz, ZOLAR— N TIEEOEBRREZRE L ET,

PRIUS 7’11 77 i ZHVE TRERFEAILFNIZE 21T > T & TeBREIRWISALE T D R &
OWFEHSBE & A2 42 SMELTTEH O 208 U CIEBRZRISWREF 2 b o T A& B
KT DT 0T T ATT, HOREND ZOX D77 1 s T Nl U CEOMIEE & 3L RIPFE % (K
Bl EREURICHND Z & TIEWHEBEAZE D Z S ITEFICRWESTZ L BWE L7z, i
FADZZ T ANIHEBN IR N 7Y v Ra v B a—T 4 7 OERFREZIT> TE T RETH
D, FRTHHT7 Yy Raryta—7 4V TOMREEZITo> TWERIZE > TZ O v 7T L3Ik
FAZHE L CWE LT, 7272, FEBRICHHEITAT 2 & WE LZBRIZIE, BOWHIFFIEN D Tide <,
REDOH T FLROTWIT DL THAIMEVIRLLURH Y £ LT,

T4 AFZ A TAN=TMO—FMEIAE L, AX a2 EOEBEICHE L T2 Hll T,
BRI EREICEHEN TN T, A THIIZEBLI LI T v LN REBPHEET, £
DI=OMEATVD ANBRRK T T, 7L KU —THYIZRABZTF, San Diego Bay 1T
M DO IR E T o2y & LTHRELTNT, KEREAPELIFOET, UCSD 23
BET20FY 7 =a0dkn i T, E—=F < La Jolla &5 U Y — MHUZ(ZE L TV D
720, BRAFHADNES TWET, Fv o/ SAIERTTA, BEITIER N H > TEL OAN
Fy o NANEITERLTOET,

- 141 -



FADS UCSD 1WA N HTE L 7=#%B8 1% SDSC (San Diego Supercomputer Center) T, %% /3

ANDAEDITTITALE S DFFEMi TT, A—"arEa—F @l y hUV—rR7 )y Ray
Ea—7 4 THINZFRL TWT, ZEOMEENZ ZTH N TWET, KRKFTE 5 A
N=RAF 4 TR —DXIIIESTOMMIEE S 2 Fd, FIIIBARTEYAN—2T 4Tk
Y HA—DNAF Ty RTa Yl MR L. A A @S TOvIab—varoZ )y N
PIT-oTEXFE LI, ROWRIZAZEDOY A = AT F U r—3 3 VERAIMZ 7Y v NET 50,
FOHEDOHNZHE LTWET, 22 SDSC THAAL A7V v REP-7F =2 b, NBCR
(National Biomedical Computation Resource) 733 ¥ . UCSD TOWHEILZ D NBCR DK R4 C
H5D OPAL ZFIH L TR I=b07 vy =2 vOT 7V r—13 3 > & Ry e TR rragic &
HZ ETL, OPALIZBEFOY A = AT 7V r—2a Y ERGHIZT v 7 L Web h— B X 244
THY—=NTT, FUXID OPAL 227V v N REMEOTZDOOI NV =T L LTTF 7727 FA
X B — R T 5 Globus Toolkit |24 Y AR— kL, 77U —a UBAREENESIZH ORISR
T 5P — B RIZ OPAL OMREZ N2 Z LA A[HBIC L E Lz, ZHIC L > TEFOH A = AT
TNy =2 a rBRHICTY y FEEDOI Ny =7 ECTEfET 23— A& L THET 5 H1kE
DESLS NI EERXET,

F7EEREE & L CIX ER & LT SDSC OIFZEE TH 5 Wilfred S AN DWW TIEE | Wilfred A&
1~ 2 @M —FEOME CHEB#RESEDI—T 4 7 &iT>oCWE Lz, F£72, OPAL OBi¥RE T
&5 Sriram AL S I —T 4 T ATV, FAMER L 72 OPAL @ Globus Toolkit ARIZDUVNTHEEL
GOl BEOBBIIOVTIEZTHWCY | EFICERREREL Lz BWES, SFEORE
ERESEF LELEDN, AARRS L TEICHA L TN, EFIC» ELE, £
7=, ROFED <V & LT SDSC TH < O FRE ORI THRELITH> LA RUEL THE,
Sriram SAEHICEIFT—ABAMLE LTz, Z<DOFICASOHELZM>THHH & HTE,
IFEHICHKELHEEZ KB LE LT,

- 142 -



W B DAL, S HIZUCSD (SRS 5 o v R RRETil, & FI2i3d 0 BF T &
BEARIAT-TED, T/R=HMIRDEVIAEIET LR, T/8— b, REMIZY ¥ MAARZARH
D, A== a vy U7 E—VELRB LTINS D, WEOAETRD Z L3RI
ST, T DB LWEEZ LA N T U TRV E R D L BTN T, FITAEIZT -
EFH S CWELE, 7V =T oA BNREL VDD, ERGNEY VT A== TS K
K1O0—=20<bWVWTT 7 BATED L) T, BBUIA F L APt Ted A X i<
FIEFIZEN L WBBEWNSONRZ N, ARNIHET T2 LEEALR, AAREL
A RNTUREERBESE, TUTRVA RN T U ENTEOLLTEET, £, BRIV ZH T —
7 — BRI EZTHLBW Lo 2T, PEIRR EBE2E0L LS & BV —T—%
D77 —ARNT7—RERDHZLENELNLIT, 77 —A 7= RIFIIFETICEDb> TWVET,
N=Hay TIEFTHESFETD2DESTRT AV DN oo 2AE LILER A,

IKBIZIZWAWABYEEZ LE LT, Yo T 4 dx Y 7725 Sea World X2 Zoo, Balboa Park %&
DT == HFIUETTyay L 7ENTEET, Bay =V 7% Point Loma, ¥ U Y
vEVA—EEY AKX —ENELT-L W) Coronado E—F HELL YT 4= IO A K
LHZENTEDLERVWET, o, bro b BAERIE, v BT Y 70T AT R
FTHICITS b TEET,

P T 4 A TOAGIINHE R, UL Z AT 2T IZBWT & T FTE LR 2 ¢
e BWET, SEORE, BHBENLWVWI ENLRIALFEITZAHVE LR, WANAR
AP LT NI EICE s TRIVIBZ TS ZENRTEE L, TAU I TIEE ML 2N
fATH, BEUNCEE LT TE TSN TRBEEZML L T<NE D L LTNET, ZORITEIE
DHAREIIREEI N ERNES, TAUDANDEZ S, BRI ENTELID
WHEIZIERICAER T L, RETEX, KETHEM LA D O EEELERZNTT R, 4
DWHEZ Z S NFIZE Y —JEEE L TWZ 9 & BWES,

— 143 -



- 144 -



ERR 18 B>

1 A A EBTEERG TR 14 ERIEREOKBRL &— |
KERAF R FREREFFRE

NRAAEBIYER GLBER 1 F (20065%)

| MEssAGE

FAIZPRIUS (Pacific Rim International UniverSity) 704 2 Al & -7, 2006E8818h598
30BETCOMA—R KT UTZDTYANIZHBQUT (Queensland University of Technology) ¢
WRETVWE L. CTTREOHRRFERSLE T,

| ik
QUT (Queensland University of Technology), Australia
>HUEFCES!

FAIX PRIUS (Pacific Rim International UniverSity) 7’m 27 T AIZL->T, 200648 H 1 H
N5 9 H 30 BETOMA—ARNTIUTOTY A NTHS QUT (Queensland University of
Technology) THFZEZATWE L7z, Z 2 ClXZORBREZHE L ET,

WY ARy

T Y ANRUNEIA—A N T U T Queensland N ORFHERICALE T HMNELTT, & F=—, A/LAL
NIRLS A=A RN Z VT8 3 OFT T, ZEITEE T, FA3MT-o728 H& 9 AI3L kb )
LEOPID EVS TR T LN, PHRLTW LD 8N, BiIZL-TidbmwcimId 2 &
ODHKLZALHY LT, HORMK L ED P/ L LKL T, mabE L, BN T
WA THELWET L, RBIIANARE THEHRZEL TWT, EXESHATICIE/ N A T H
AT ZEMTEET,

WQUT
QT IIA—AFZ U T THRBRENVRFED 1 DTALOOF % U NABHY £4, TOHTHA

— 145 -



DELWT—FTUFRA Y bFr SR ClH> TWE L, 20Xy 32 ZHbH, HPC (High
Performance Computing) & W HAFZEF —AlCBMHERIZR>TWE L, SRIOA v 22—y
T, FAXZ DT —LDANT=HL LI LTS A A o AR—Z VOB EZITWE LTz, Z
X, AWy — % 27 ) v ROREE ECHBICHR Y 22 HINE LIcbDTY, Web 77
W EBEL T, HECHLMEICEERTT) 2R TEET, RIEEOFTHLARE, NS A=
AR—=BNDNy 7 T T 7 RTEIK VAT LOBARKE DML EZ2ITWE LT,

QUT (ZEIE LMD DE X, ZNHICBE L TESHALRNE D RN bIzD =0T, T —
LD NITEHZ TH BWRN S, GridSphere, Globus Toolkit4 <2 CSF4 72 EOHE A% ONFE L7,
BARICBI L CRATRICEN D OMSRE A B D Grid BgbE L THi< X 918 A L E L7z, LIS
T — 27 7 — 2Bk LI 21T > TV E L7223, Grid BHROEIMIZflL 5 DIXfIH T T L,
ROT, FilFEEET D2 LT ORI > TLEWE L2, AT S & & Tt
T, AH%OANOHRITIENPL TN ZENRTELINRTHD EEKTEE L, 4% b TEN
XSO TN, T A = AR—=F VB> TITE W E o T ET,

WATE - Xk

F—=A N7V TONEBIE, ZOFHRNO B0 LB BRTELWALZLIENY T,
M TF — LB ATELBRBETCWH O XS LTE Lo TWE L, A—AFNZ U 7 TOEFX
FEARMIZ, FHITH 9RO 2R TH I 6 K HINE TIIEEEIT > TV E Lz, 10 ReE D
FECTa—t—2Rr WO DL, FT—LOEETL,

ZDa—t—ORMITELWRETH 5 & T, HRFEOMRICH D & THHERRRMT
L7z, £72, A=A NTZUTOANEZHITHNG L FIIHSE - g, Y HLURITT T4 ~— b,
ENVDSTZAZANE L oMY EFDHE DT, 4 K b R &< DANFF>TLENET,
AARDIFFRERR LT, WL ETHEETIA AU RO TRNTES £ Lz, #ERICRD
L BB A=A T U TOANED EFRIULERA RGEFI~HNTTWEE L, 23—k —& AR
MOBEWEHRAZTTIC, 7Y AXCOA4FT & £ LT,

F—=A T VT EESZIE, RNFIVaT T, B AN—72 EOEMNENENSD TIERNDOT

— 146 -



Lx o BbZoBlickintT ar 7 2lidAToC&EE L, 7V AUNZ=T T - oo F
27V EEI AT IREXBHY, AT TOENFAAT v 71T BERSNTWET, THO=
TIZFEEFTOLITLE, EWIHIXDBIFLALEDaT ZTIFETWE L, R57210Tidk<
T, A7 72NV THEEZHE->THEH I 2L b TEET, TOMIZS A AT —ifilo72) =3
2=zl & A=A T TR TIEOBENRINND EZATLE, BANGAEAAND
RIRTWD L 9T,

HO—ODL4LFTE LT, ZL—HF—BITEE L, 7L —HV BT R CRROMOHRTH
KIcE T, ZOELICFERINET, FEIZH W ONEHLMOF TRROHDTT,
Bliziowra<, BIREICKRESHFTT, BRADERIRESNTHNT, L THU Ty
JATEDLECLI,

TV AN B IRILOFER D LWGFFTRSH 0 £ L, BRI TIERL T Hodbic
THEETHIRbSTWT, BUWhaRLirZ N TEET, HITFA—A T U T ATRL,
RILOED NINBNTWET, BWOIE LA REOLORHY , fE D2 LNH Y FHA,
IR SO ER L, U AR R R S b H 0 E LA, BANIZIZEZI T2 THART B
DENEL TERLVORBRICAY TLT,

B ENAE— Yy TEBLT

SR DI A > 2 — 2y FIAT AN A DN LM LN E2T 50 ) 2 &
Ao biciins Z &, Z L THRSHO FEAHEE L TWE L, A 2=y 7T Rikb
STIRVIRS>THD &, EORELFSICERTELLIICHNET, RSO LEICRY 2L
b FEFAN, Dl b 2 r A CTHFICEFEIILE L, s obicithd Lo Dd,
ETHHRETRLL, 2o X2 IcnEd, REOHO b OIX, fith 2721 TETHM
BRIZR D KO MRE U T L, TERIIMRAT —L DAL EA L a—2Z T EDHLDOTT,
Rajesh S A &b, Ashley, Matthew L BWMEHIZR ST ANTH T, A—ZX M7 U 7MI7ET
T, BROKFZMTHE L DAY v 7O THWT, SRIOWNA 2 —2 v v 7T

— 147 -



T ZEMTEE L, ZOHEMEY THBILER L LIFET,

SHMNA B =Ty T EBZTWDANETL, BIFToTHEBROWENES, filix e
b oL, WEANOANE « SULICAILD LW DIFENTIT THETHH L FEETEELL, bHA
IS 2 b HVELEDN, IRVIKSTHDLEZNHLETHRWRBRT L, PRIIS 7'

75 ATHNEHR— b Lomn & LTHTET, M7 2 & 2—Bn I, %o NIk
%L—(% Eb\f:b\&ﬁg\b\ij—o

— 148 -



OERR 19 45>
1. aVEa—FP A ZAHEELRHRER1FE HiXdhIADOKBRLUER— |

— S )
1l B! z KERARFRY RMEEEPTRE
el WRYATLATYER $L385R21F (2007£K)

| MESSAGE

200788 58M51084E8 D24 B D, PRIUSDBAA V¥ -2y 77O SAREMLEL
feo

| s
University of Oxford, UK
>HLKETES

200748 H5 Ao 10 H 4 HD 2 » A DJE], PRIUS DSk A > 2 —2 v 7 a 75 AT
LE L7, BUIA XY ADF v 7 A7 — FRFDO Murray ZdRIZBHEEIZR VAFFEZITVEL
oo TOLVAR—=RTHEH, A0y HBBUTRRLIEZ ERFATEZ IO THIELE
77

B 2O L EHER

FATLART D HHBIMCIAES 5 2 SICHBE N H > 72D T, KRFPEICARE, I T v 7 —
YV TEITRDEVD PRIUS O 07T L&) | EIFBMULIEWEES X512 £,
A B =y IR EAT> TRERREZ T2 0 &, KPETHREEIT O b O & o N
bV EFT, KT TTATOA L H =0y FFHRET, WNORFETL AL LT 2 » AF
TRV T Z LM TEET, BRETOA X —2 vy T EEZE LN, BBFEEOROTET
TR KRFOFEL LTHRT 27201 TR 5 L0 ) DT o Il ViR 72 & B,
RKTO T T BIGET DI LI LE L, WHERIIMRED AT LD . HARTOWES
B LIV A T > TWD A Y 7 A7 4 — FREOHREEZMI L TN EE E L, HEEN=
BINTOOEMETD 2 7 AL, B COFPSGIT-OCMRENFIC OV TSR & A —/L Tl
ZIDWEEEZED E Lz, HEETOA—LO00 &0 3 EEERE L E L7, PRIUS 04T O
WADs & EREREHOAZMZFE LT,

Bty 7 A7 —FRRE

A 7 AT d— FRF 1 R EIZE L SN GEE Tl dr O RFEE EEbhvTnWE 7, BE
IZH 5 TWbH DX Radeliffe Camera & W) MFEAHT, v 7 AT 4 — KDYV U RL~—7 T8>
TWET, RKPEEZ39DI Ly VTSN TEY, v 7 A7 4 — FORLHIZH 28HDZ <
DTN I Ly IR L TOWET, ALy P EIZHATE 9 BRRZE TR PRENMER,
BFELZL, Fa—F—0REOL LMPT MO LT, TRENDOH Ly D3R OR &
EELZRS>TRY, BHRNREDSC IS FPANSNEEZELWEZ L O & 2F - RN
KEBDOADGHINLE T, FADAEL7=DIL St Anne’ s College EWHFH LI HEINBNH > E@MEL

— 149 -



- THMIINA Ly T L, WHE=E D 5 Engineering Science Department |34~ 7 A7
+— RKRZETIEIE LRy ©, 2AEOREITIA 7 4 AD X ) RFEHK TL,

‘B E A : Radcliffe Camera ([XEAH)

B3y 7 A7 4 — FTCOAER

Fy 7 AT 3 — RTIEEIZH T T 2B L ARZONOTT N, FRITHFREIT/T> M HIC
COMIZELZENTEELE, 3 HEIZHBRILEIIDINTFVIZHYH LD T, 2 Z0%4F
0 Z AR R AETE 2 k> TV D DN EBEE E L2, LR EHRPBN TN HE-
X TE, EEAJITY EETIIITIR TH, REABICITIELY L LIEARPIZ SAH
DT, RIDWWHITH Y R, v FEH > UNTEBREZENDLZEHZ 4 HY E LT, EE
DANEBIZETHRELESTDT, TSEHIBMIHLIENTEE L, v I AT+ — K
FLCIEBRAED BSWNEI N LR TEBY, 7T A« RAY « 4V R« i[EAp EHREEO AN
CRETHRENH Y £, BAVWOEOIIE - Bif - BHHERE, @ LilEzEH oD T,
Wona—b—7 LA I NELLoTLENELE, ZTOHFT, 4 XU AR AERDEL DEH
TIHABNERTHL LR, 77 ATHLHARD LD ITKFRHAD Y AT LB ED>TUN->T
WHENWIZEEYTAREETHMDZ ENTEE L, AR ZOMIEEDAETE TN LKL
=D, RBAN TR L 2HIBR 2N LT, FEERIZIE K7 ¥ —DFAELFRA K7 BN
TeOTTN, MLHOENERLKUCT L2 LR, R THPLRWVWI EEBZ A>TV ERE
B0 LTWE LTz, BRCIREEE b a2 FEoTa— bt —&fBRNOT A v ia &3
L2 dHD, 23a=r—rvarzZRUICLTND LN ZEMrboTEE LA, FHIX
PRI TE 2 0RD, A5 TRREIG S & W ) AR & ko> T E L, ERITERES2—F (RiE
HEAN2) ZFIHL TRy Rorov o F o A X =7 EITATICATE £ Lz, #3822V Tlid, Murray

- 150 -



Bt LRI R =T 4 72TV, EHERE L2 5B OEDTFTITONTOT R A&
7ZWieh LE L7,

B Ja— Uiz 2N THE 2

PRIUS TIFHRAHD IR TV T2 W THIEZ AT L TV e < EL B L TV ET,
ZOBREODAFORMREOT —< 1%, TEBEMICIERT 27200 0E 2 b O] £
DTLIZ, FFABIOA 22—y 7B LT, HEN, L7 m—UbE V) SHIC
ONWTHDTEZTHE L, R, ZFa— A ifssfEol vy 2 bk, [H#HRZEFICA
nsn) ZEeTER MRS EAREZRS ) 2 BnET, BARICWD & BootRIEH
ARKDOHIEDTHAREERTHIE LIZS KRV £, Gt D 10065056, £ DTz Hfif
THZELEFHLONLTY, EZARAARDIMNIHD &, HRITHERETIZR 20T, EO—H
HTHDAREZIEST D ENEGITRY T, thoE & kT 5 LT KV EBNICH AL
RHZENTEHOTY, £/, EIEDOANLLIXZNZTNROLICIE K TNk~ 22 ffiia sl
ERoTWT, ZOANTHEORFITASZAROHET ETHWWHERICARD EBnET, B
EHLIZDIC, EFERD, AROA 2=y T TIE, 2O EOEEMICKONINEL
776

- 151 -



B Bbhic

ZD2 7 AL Te<SADFT LW Ligfitiu, 72X SADFHLWAICHESWE L, AL
VT, SEOBEBNWTEZE LD LV, DTERVWSETHLRFLEBEAH I ZELNTELHO
eV L EFERRT DL EDOHNENSTZTT,

RBIZRD TN, ORI RFHEL LOVRBRZ/{LICHTZY . T ANZR#H LTS -
oAy 7 AT 3 — RREZOERE, BHMERIZ 2 > 72 KBRS D AT <2 PRIUS D A X w7 DEEEEIZ
DD DG Az 7o & W E S,

- 152 -



<R 20 4EBE>
L wAFRAF 4 7 THEHERELAHRE 14£ MRz BOofRRL R—F|
T Bz
KBRAY KPEWHREZHRE
TNFAFA 7 IHER HLHERR21E (2008EH)
| MESSAGE
FARABRAZDPRIUS7OS S LAEFBLT, 2008E8812EM 5108118 TCO20 A/, ¥

L—=>70ORFVBICHZEL, USM(Universiti Sains Malaysia) CHZRZER 2 S ETEEE L.
TTR, A1Y9—2YyTEBCTORRANR, RRLUEZERDVWTHRERULET

| s
Universiti Sains Malaysia, Penang, Malaysia
>ELETES

FAT KBRS PRIUS 71 7' A &FF LT, 200848 A 12 H225 10 A 11 HETOD 2 72 H
M., L —> 7 O_F U BICH{E L., USM (Universiti Sains Malaysia) CHFZEIEEIZ S8 CTH
XFELT, Z2TIE AV F =Yy T RBUTOMNERNE, BB LEZZ IO THRESRL
7,

2

NFURIEY VL RROW S Ty IO FICIET 5~ L— T 2 O T,
2 ODEHEFT NS THEHDO I T IV T = e RD L BRIZH S, ©o7=0 & L-HE
EWVIOFHKNECONET, ARIFK 70 HA, ~Lb—F%, HEFR, 1 FR, ZOMOREL
WO ZRIETHEINTEY . AMFEE~Y L—3ETTN, KKOGFTColgENE L £4, Bof
D TH DY a—T ¥ Uy Tl S RERRHHR O/ ¥V 2 s, PEREEO SO 47,
AATLDFRETHDLEAY | b RNy —FOFE/R & & £ 223U TG VIRF O I %
FE->CTWET, T THE 2OV RN D S EIER YR D Z N TE, 5 THEE
DOEZITERL VD L) R AREFELRE N ZE ST T NET, 72, VY — i LTAH
WATF AT OBERICHAENTEY . AWARRE—F, @l &0 ofy<ComicEn
e EWolz B b TRRORAEHE LTI ENTEE L,

FRY (A AT LHEFER) rhEE SR EE D RFUVEDOE—F
(BErF—t—F)

- 153 —



B USM (Universiti Sains Malaysia)

USM (= L— 3 7REFZRT) 13 1969 4FAIN. S, 24 DFEBNHRAMERFETT, v L — 7
DRZAIET I v FRUTT 7 S ENTWDE O TT N USMITIREALIZW D KFE L THA T,
5 FLNIZHHRD Fy T REFICAD Z EHZBEEE LTEY, EFIZBBEICNEZAN, FELZEN
IS 2 &9 & —ARMmEE > TWD EWIHIRZ D T E L, v o REAREEZHSF T
Uy VI OFFRC e EHICALE L, Hx & LIRSCH S, N bo®ms inigd 578
BEPRBERIIBEBDNTVET, ¥ AN ARNITERAZCHEROT 7 =, 42 FEHEERH
DZZTHIULDBEMEZE D ZENTEELL,

e Xy VIRANTE RS X L RRIZWNEE KA
(D=L TY)

B KETOWE

USM Tl% Phd (Pharmaceutical Design & Simulation Laboratory) &\ #ZEOMFIERICAHT
BLTWEL/, Phd (FarBa—% « I ab—a rE 0T, BIEEORREEEZ ED H N
AFIT ZIEH L TV DIIEETH Y | e, FWBraEM e o088, FETHKIS N, £
DIFE A ETLVET LTz, BRO I E WS BIZHEN TRPFAEELZBI L CEX LRI E - T
L OEVECHENTHEREZT L2 LI E EFLEVEEEE LT, LL, EORKELHEWIC
HHELAW, BUNCHTHILEVW I v L= T OERMENOROTLE YD, EOFB 7L R
—TDENS, DLABUITEASHNT, 3 <SIIbMTA2 2 ENTEEL,
MFZEN% & L ClE, Habibah Wahab SEEZHREDO S & AIEDOTZODEKRS T Iab—T g
»I7ur o %7y R ECIATRIREE 9725 WEB R— X VOB ZITWE LT, 7V v K&
TR 2Rt R 2 6K U CRBIBL R B R 2 Rt 2 5l ch v . RERFFEZ 4
LTI alb—a VENRNCIATT D ZENAREE R 3, SEREFEEZIT 72 WEB K
—HIANIT T T L VIR WEB A VB T = — A% a—PICRMT D22 LT, 7V v R OB S
ERAWL, 2y Ea—2 BT 2HMNREERICZ LWEFZOMEE T RSV v RERE
TYIalb—va BRI CEXLRELRILET,

WRFEHICTE T LIo 2 & & F 20X, SHEORE & FIRFICHM OB OEWNT LTz, FATd HREE O
WARDHMZFF > TOFDTTN, BIEED AL v 7 DIF L A LITEFEZHE ML L TS0

— 154 —



VAT LADOBEFED TWVLSERIZ, 9 LTHEMR LNV AETE Lz, Lol BRI
BoleZ L2606 METL2ETEZLABMB L TWEEE, RALNRVBZ DL ZENTE
F L7z, 29 LIcsh oy omtsed oF & mmc B, L2 ED T LI AT AAR
WCWTIERDRDTERVRRTH Y . ZOX I RBGITEND Z LN TEIZZ LTS HOE~
DREIpZomiF ozt BnEd,

Fi2. D 10 HIZ USM CEBSZH PRAGMALS 23BAfE S, Z DT PRIUS 24 & L CHFZERR:
ERESHETCWEESBEZWEREEELE, 20X REEHRETREEZT L LV )RR A
SH TN Z 2RI L Tl £7°,

BRI L Tz PC 7 T A X NN/ 5§

B ~L— 7 COARE

WAEIE USM OB TAIEZ L TWE L7z, UM TR OWNIMC S EOEND D | s~ L
— T OEFOHIE D DOLENIEFIZEZ N L H D, KEDOFAITETEDS LTWET,
HETIE2ATIHBEZIEAL, SHIZ4ODOHMBETY YV —L M LEZLEFT LN RZ AL
LD ET, MBIV TNLTRy REWL, 77—y hOERHY, v U—IAKLNTEE
g RL—T T TRBEDOY Y T—NTHDIFHRTILOHRE LL, KEE TKOY ¥ V=211
B ZEMTEERHATLE, TV, BRAIFEIWEBEN —FNE, ZOFETOTE Y —
R7eDTEN, WHEMNH ZOFIZONTI b, HESNIEHERIZA->TAHADL L, £ ZIZiFHE
TLOASA AT LFZDFED, TR L T E#RZ G52 6N TE6T, Sl ToMEs W
IZELHY, | ATOEFRZBVENRTVEZOTTR, ZOANS ZONRFAXZ L AD AL
SNEDNV—LT =T RIEEY F LT, LOWRZREDHDITT 2L BHIEARL TS ENT
L7=ms, NEEATR L, 0o Thd EIFEAEFITIEFICE L ALL SAEMREL 2D BEWLWD
AERFENR, GG S 2T TnE L, &< PRI LAWK TLZS, Lb—5hY
2T ETHILETUSND T D aIa=r—arb LVEDDEEBITUEMITH WA NS
HRETHZENTEEL, Flo, ZORETIIHHERYL—I T UVORELTE, b L7
v NeT B/ PHGEOFRAE L RMERD D ZENTE, ZTNUOITIEFICEERAERE 20 £ L,

— 155 —



USM DD A48 N#i&yA@w~A}%b HIER~Y L —3 T ORKN
(ALT & A)

RFNFT L=V T OFRTHZOEOBNLSIIAL AL TWET, ZORYLLERIELY
ML Cv L—RHE, R, o o MBI, XA B ENT =T —ICBEATERER LT L
MTEET, RFOXF ¥ AN AN I ESERBHEHET I 7 =2, VLARNTUBEHHY, B
BRFIIIMREEORKNE L BICSESERGTE2EDLVE LT, YLV —ROFXITRFLFEFT
BROIOIITHEMTL X 20 BOIFAFLETE2H-C, SAICEFE IR LET, BROAFE
T TORFITHEL L THIZDOTT N, ZANRATZHL RIZZRVE LY, L, RS
JCh<, WHORBRTFTOAZANERT L TESTERTHOREZE LI ENTEELE,

Fo. RFUOREEDL ETENTIIWTRVONRREATY, KIZRDHEHEO@EY ITITRAEN
TH0EWR, ZLDOATIRDWET, BEAETIEL T, ERLWVWALORBZ FRICERD Z
EMTE, B—INMCEELWVEN ST EBICIIARYSICER L WEEEZ T H 2 51220 £ L,
RFNAToTBRIIRBE TOREEZBTTOLET,

-

FFTORFITHH

B f2oubiaR (BE. Bt SUEsREx)

WERIX, ZREEZ L VI ZEbHY . TNERORBIMAOIULE & bic, TRENHBH
ML7ZEIZSND Z ENTEE L, FTHRICEHIRIZE S TEONBA AT LT, 4 A7
LBITHAEDRIEF I L WD THARTHTT, FATL A Y LOKENDA AT LHFIZONTE
KO EEFOFE L, WEMBHIXLRY 2OWEATHL I~ X bERVELE, T4

- 156 —



VEFART LB DA LEEN, D1 r HADMIZLAY LDOFH A ITHDOHNG HEE T,
—HOBA_RYCRBE NNZTHIENTEETA, HERIZRD EBITY OKENR2D 77 A |
)7 LA (Ihdd) L0 ET, ZIIEHRZIEDD LV BT, BTV K, AART
—HFICBFEE LD ET, AL HEEZRD, BEICHkL, o2 #HEOBEIckhLE L, L
ML, ZOWEE I DHOMT oLl 2B 25 LIEWICHEETHY , [EL D LD
WKL E LT, 207X NIIERICED bORBRONLVWAORFELEmMSD Z L & (BN
EEL L, BERAROLWVIERPEDHDE D T, LAY LDOANL TR LWBIHEA RIS
FTAE D DI S &L O AL I T 2B OLEKED Z ENTEE L,
TYEUWEBTFTHEN)TY - TTHEMINDGA AT LBEORERARXIRH 5,
U TV TIEAARITFERITIFOBO ST 2 L I T LET, EXTEHEOFEZ T WICHRER
L7720, HrLWiREFHFALZY . TBEEZRD, BRI oB/NMNEVWR S H X720 T
HHL<, BROBEAELEWSTZHISRZZITE LT, AU T VORI~ L— 37 O REACHE
PHEANL., FEEDOHR RN EZ D LIF-o TETOL N T E2fnE Lz,

NY T Ty FH— N a~<TFo
(v L—3 7 ORIEREE) %
ETCHELE

B &Kbvic

SE~ L= T TO 2 PAMDOA 2=y THBCTCHHY OB ZINT 5 & &bz, Wit
IZBEWTH, a32=2/—ra BV THEERRREAMEL Z LN TE, FRICKETERZD
EERFIELTWET, EENERBRC, i), BP0 ST, o ANx LD
BTV EDITIIAIRBER DD/ ESHBOEZIIHT 5HEN R A TEE L, Znbids
BOREANCDRN DR EREZ oNTIT o E BWET,

- 157 -



INDDUIA v F = Ty TRBFEEZ TS RNEL, BT 28T THLE
To RABRLDOZIILDDGE, RERELL, HELWIZ bbb EHNnES, LirL, 221
—HBIEBIAT Z L TIELO TR AT 2 RALH Y, TOFIRAT =Vl Z L I2LVEL
N, £LXIPLAXTI DS ~ORENE > LFONET, TNOIEMTHIOME
AR E B, MEICRD ERWET,

REERDETH, ZOHEZBMHEV LT, ORI RERRES T 52 TS o2 KRR
DYAST PRIUS DAL v 7 DI, ~ L—3 7 TOERE LA T E o7 UM DSk, 24,
Ay T O, Eio, EMANCEERT K3 2% LTV 2720 iz PRIUS OJE3EDERIZL X
DRI L EFET,

B

WFIER DI E A& DR

— 158 —



2. Xy P EHERLHIHIRB14E B EHBEOKRLF—

B EE
AERAT AFEEEETPHRG
AR+ y b7 PER WIEEFEE2E (2008FE)

| MESSAGE

Falt, 2008E88180 598308 Tm618M. >/ —ILONanyang Technological
Universityic TPRIUSEBN - »# —vow FTOYI V FCBMEETHEEE L. FRTE. B
HTOERERSHLES.

| ik
Nanyang Technological University (NTU), Singapore
B {EZES

FAIZ. 20084E8 A1 H2H 9 A 30 HETD 61 HiM. v AR —/L® Nanyang Technological
University {ZC PRIUS Db A v X —r vy 7 7ny =7 MISMSETHE E Lz, AT,
Bith CoORBRZMER L £,

W TR =—

VAR I RO H DV DRIV & DJERDO B A E L L9 S A E
F T, FEOIFIEE NIE LT ES, ELmfEITA 700 PR THRERE L RBREORE S TH
V. #1430 TADANPEATHET, NABETHFEEO 1.1 526720 £9, EROMERITH
HH T6%, ~ L —3% 4%, A > F% 8%, FOM 2%& 72> TWET, AHGEITHE, ~ L —if, 1=
HEPEGE, # IVEET, EVRRARITECIERGEN A b TWET, IE, v TR—1D
PREE T, MSEHEENLIFETITON TV DT, BRI RSN IEGE L HERED 2 5
FELLEAGE T Z A TEET, EARTHERIEHICIRVMAATE Y, A b & OIEF ITTHEERS
EHTd, /o, g, NRA, X7 R EOZHFENMENTH D Z LITMZ, IBEPIEFICE
W2, HARER SR CITET 52 2 R TEET,

- 159 -



B Nanyang Technological University (NTU)

NTU 123 > HR = 3 R LRV KD | DT, KRR O 4y 8 TR 4 22 K%
TY, YUAR—VTIIZBREFPBIITHY | BHRFEOLDPRFIETTELHZE 9 TT,

NTU DF % S ZFTIRROERITH YD | F v " ARNZBET HERIC i%ﬁﬁﬂ/%bw
NRAZFATHZE 6% 2H0 F1, Fr o /RANCITIRKRED v h—, EBENT v 7
Ay ha— kBRI RS EBEER G IERICEE T, AL, T A UFEHO T LR,
—EFHE SN TWA =L ETHY £7, FDliRd . ERERITFAEZ L TIRbWET, v oH
R—/VTEVE IR EUE TH D . 2 LTS 30 FERTE & & ThE W, R 1, 2 [A]
BET— L TRkEE LT, £72. RAZHFEDIL, ATy 20y T =P AR =Y 0N R
IV bhrEEISKHELAELL,

FHEREBFOF v /AT A T DI LHO—DT LIz, NIUIEF v 732 10 BLEDOFAE
BENAHY, FORERREL, BAODY 3 vy 7T VICHDLT—Fa— DL I RAZ AL
TY, BPARRITIT, PERE, v BB A PB4 RR TR, BARHEL, 7
JECEFEE, REEEHEL - 22 EOJERISE A TR Y | IFARFE O H ORI U THRA 2B 2 2 LT
ZEMTEET, F. A PR OTZ % A FRUTEEOT Y A=y Ui a2 <&
RFE L7, ZOMICH, PRROZFEESC, FAMEG ORI/ &, FAEIRHEA L & THIRS)
RRFT, BABKT 2O0RELATL,

FLAS NTU THrJE L T 7= School of Computer Engineering @ Centre For Multimedia And
Network Technology (CeMNet) & W9 MFIE=ETiL., KFEPEDKEHENEFAETHY . £D 95%
A Ph.D 2—ADEATL, £/, Ph.D 2— ZAOPAFELZEUG L T L, 4 FEMNT
% Ph. D Z UG 2 OB — 72 L 5 T7,

CeMNet &, A% 60 )\ﬂff@j(% IR ETH Y | WSO R & ONFR O T2 8 h
BATT, RSO FATHIIFEICFR CEHEOKANLATE L TBY, BAEWEZHEVHEL TH
VKR T LT, 207, %Lfifbﬁ>ﬁﬁ%E§§ IO TASTZBRICH /IR Eb el RA7ebh
Helz 2 & THREICRR 2 Z(ITH U FHAT LI, RA72bnEAMERIEEZ{T>o T ThH, &
FVFEENTTINDFEITIVETATLER, THLNLEELNTDE, HARETHT LY

—IZEE LT NE LT, EOFES AARDIYRIZE THHBRZR > TN TEY , BAHAK
ANIZEED L, ETHERERRS —L205% LTNET, £I00BEOEBCBAEVO[E
DiEf, LD & Mralp Z b ERFET LM TEE L,

- 160 —



W Hr5EEE

FAZ. EEC CeMNet &\ ) WFZE=RICHT)E L. Dr. Lee Bu Sung & Dr. Yeo Chai Kiat @ Zg&E %
H&, MAIEEO 70y =7 b4 7 49 —Tdb 5D Mr. Dang Duc Nguyen & ifima sl LN D,
Delay Tolerant Network (DIN) |ZEIFAHF v hUV—27 v I a2 L —XDMRELE vy =7 MNMIH
MMUE L7z, DIN &, KRERBEEFERHEUIMNLIHET 2 L5 RBERELZ Gy MU —
ZIZBNWTH, = RY—x FOBERIGEL W REICT 28O Z & T3, FITRFETDOII 2
== a UPIEEPERTH 72720, FIDITRE EZADEmONK RT3 6/
L, 20D, RIRKFPRFEGEGEHRE PR DNDOR 7 v Y =7 MBS L TZek S
AR, B 2 I CZX|ATHE 2036, A LT oMM 28 haERE L, £OHZE
b, s NOBRENMEEY | ERWICEREZITO R E, ARFRRWIREIREZIED Z L
NTEEL,

§ s :..ritfir?Dempseyi

W U HE—NTCOERE

BRI, ¥ AR =V TORAER ZA8I L £ 37, R NTU 2 SIEBBE N D 3LDK D77 /38— ~Z,
Mr. Dang Duc Nguyen 2 UHET5 3 ADRKFAANE S EHR, ZTDT /8— hO—RTHE
WHLE LT, 775 MOE$HICER LR R F AATRDORKERCY v I —F— AOKE, F
WL, 72K SADN M FAAPMEEICEMORT, £ —fHIcE— A ERKB RN L E——%
LE L,

- 161 -



ORI N A NI =T A F =T 7T F—Te L
BOLHIOT A AR Y FERIZLD, T ¥ —T A AV MBREETHY | BERESCHEKEEZFH LT
ETHLEIKESZ ENTEELE, . YU AR=IATIIHNSEET, WOBLADEE
FERSNE LT, YU RV TTELERKAZLIZOAIZ THROWEZ v v 2308, BHA
IFETHIRML TS, | EEVETA, BRELTUL, EEZSFLT, RTMAEIENV I AR

FOLVUAR—IVOEREG W NE LT,
— ———

B Bbhic

WFFRIRE), A LT, A A v Z—2 vy FIFRIT L > COIEFICEERRBRE 2 F L
7=, WFIEIERENC BT DHGEE Wm0 L S 2R L= Db HAATT R, Wb oFE L
DAL A LT, HEEHLL I _ﬂif%h@%t_&%\%%Lfét:&\%iﬁ@8®\

(HAr D) BT K5I U E Lz, BAIE, RS A 7 — 2y TP TORIKER % 8

[EEER o TE S ffibilT, £9 LTRERDON? ] L) T ﬁ#éﬁ\ﬁw®ﬁx%
ROFHZEMTEELL, BFEZIILD, SEEF I 2=F—va BT NERD —
DTHY ., BHDEZZNBR DT2DITHEER DT, FUE, FD 72N RPN &
FTNOSOERERD DTZDIUR A TN ENELE LTS S ADL 0D, FEEEEHMmLTW &
BET,

IR D ETH, ZOXIRFEHFS LWERE 5 X T EE 272 PRIUS r ¥ =7 hOREER,
Nanyang Technological University O, < A%k FLSF - TL 72 & o 72 BT SE = O 54K
HIZHEH L, WOLIT TS NESRT I ANZOOOEILE L EFE T, AMichbo e HZ
SWE L7, ZOMBIT—4EENnETEA,

- 162 —



- 163 —



A6 FBHHERANT DR

I TR ABHAERIT LTZiRF e LTUTO b Dz B#id 2,

(a)
(b)
(c)
(d)

GridToday: ABFZER K EBLAE DUEIA v 7 — 2 o v T TCOIRBE RN+ 5%
darkReading: ABFFERIKEBEEDUFINA X2 — 2 vy T TOIRMERIN T Dt H
BRA NOW No. 93: %5 1 [l A HFIE R O Fe e

PRAGMA /<> 7 L » T PRIUS ¥/ it #

- 164 —



(a)

GridToday : ABFIERL K EBEEDUFINA > — 2 3 T TOIRREZEREIT

ERATE S

A Security Monitori

System for Grid Computing

GR

The Leading Source for Global News and Information from the evolving Grid ecosystem,
including Grid, SOA, Virtuslization, Storage, Networking and Service-Oriented IT

Horme Bago
Special Features:
A Security Monitoring System for Grid Computing

In a computational grid, it is difficult to monitor security because hundreds of resources are shared by
a large number of users. In this interview, Shingo Takeda of Osaka University (Japan) discusses a
security monitoring system that helps both VO and lecal administrators find possible abuse easily
and quickly. Takeda also will be presenting on this topic this week at the Gelato ICE: Itanium
Conference & Expo.

GRIDtoday: First, can you discuss your personal experience with Grid computing and what you're
doing with Grid at Osaka University?

SHINGO TAKEDA: 1 have b on the urity of Grid i I clwelnpbd
‘GSI-SFS, which is a secure single sign-on file system for Grid built with the Globus Toolkit. In
addition, I have been interested in the accounting and monitoring of Grid. 1 am one of the cluster
administrators at Osaka University, and T found that it was difficult to find problems spread among
organizations. That's why I decided to develop a grid monitoring tool to visualize grid status and find
problems quickly.

My page is www.ais.cmc.osaka-u.ac jp/~shingo/, and you can learn more about GSI-SFS at
www.biogrid.jp/e/research_work/gro1/gsi_sfs/index.html,

Gt: What about the grid security monitering system you're working on? Please describe how it works
and why you believe it is such an effective tool?

TAKEDA: The tool I develaped is based on MOGAS. MOGAS is a grid accounting system developed
at Nanyang Technological University (NTU), Singapore. MOGAS callects submitted job information
from Globus GRAM servers and agg,\'agals itinto a central database. | extended MOGAS so that itis
able to eollect failure i well as successful ion. The failure on includes
‘thentication failures and authorization fulures My new Web interface visualizes the information
with graphs, charts and tables to help administrators to find problems.

Istayed in NTU for two months as a PRIUS student to develop the tool with help of MOGAS
researchers.

Gt: For what areas of Grid computing is the new monitoring system best suited? I assume it has been
designed with the academic/research sector in mind, but is there functionality that will be of interest
0 commercial users, as well? If so, how?

TAKEDA: The tool is designed for academic and research resource sharing, as well as MOGAS. T
assume there is at least one trusted person who is able to access all information collected from every

A Security Monitoring System for Grid Computing

based on servi i hould b licable for a
Toolkit.

grid built with Globus

We have deplayed the tool in seven sites of the PRAGMA test bed.

Gt: How important do you feel Grid security to be, and what role did these feelings have in your
decision to create this security monitoring system?

TAKEDA: In our Biogrid project, there are researchers of medicine, pharmacy and bioinformatics
handling eonfidential data. They are concerned about security and often hesitate to share their
resources, T think security is essential for realizing large-scale resource sharing among a variety of
organizations. This time, T developed a monitoring tool for administrators. However, I think a
mechanism which enables end users to check their data confidentiality is also needed.

Gt: Can you discuss the issues you fecl to be the most important in terms of sccurity in grid
environments?

I my experiente, the most impartant and difficlt s s L tade- off between user
friendlinces and robustness. Robust s likely to be for end
users

Gt: You'll be presenting the system at Gelato ICE conference. What is the conneetion between your
work and Gelatos work with promoting Linux on Itanium?

TAKEDA: Actually, the tool can be used for any architecture supparted by the Globus Toolkit. I
would like the audience to be interested in security as well as performance. T will also present about
our grid test bed including an Hanium cluster.

Gt What are your houghts on he importanceof Linux n i implementations? What makes it an
effective operating system for grid environments

TAKEDA: Almost all of our cluster nodes are running with Linux. I think a GNU/Linux system is
quite useful for building a grid. However, Grid technologies should not depend on a specific O8.

Personally, I want a standard API to obtain and control users' resource (CPU time, memory, network
bandwidth, etc.) usage. It will be useful for scheduling and accounting.

Gt: Speaking of Linux, is your security monitoring systems designed with any specific 0Ss in mind, or
can it run in any environment?

TAKEDA: I used Java, Perl and bash seript. The tool should run on any major OS. However, I
deployed and tested the tool only on Linux so far,

Gt: What about mi ‘Will users of pi i solutions be able
to leverage your system the same as users uullzmg Globus and/or other open source solutions?

TAKEDA: Currently, the tool and MOGAS are able to collect information from GRAM of the Globus
Toolkit. And T assume resources and usets are identified by distinguished names in X. 509 cettificates
used by Globus.

resource, I do not think I can assume that for ‘use. However, our visuali model About Shingo Takeda
A Security Monitoring System for Grid Computing
Shingo Takeda i a Ph.D. student in Science and gy at Osaka

security of Grid computing.

University (Japan), where he received a Master's Degree in 2005, Takeda's main research field is
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Researcher Secures Grid Computing

New tool could help administrators quickly identify possible abuse in meshed computer environments

By Tim Wilson, DarkReading
Oct. 2, 2006
URL:http://www.darkreading.com/story/showArticle.jhtml?articlelD=208804098

A Japanese researcher has identified security as a chief reason for the slow uptake of grid computing -- and he's doing
something about it.

Shingo Takeda, a researcher at Osaka University, today presented a proposed security monitoring system for grid
computing environments at the Gelato ICE: Itanium Conference & Expo in Singapore. Takeda already has gained notoriety
in the industry for his development of GSI-SFS, a secure single sign-on system for grids.

Takeda's latest tool is based on MOGAS, a grid accounting system developed at Nanyang Technological University in
Singapore. "[MOGAS] collects job information from a [grid computing] job manager and aggregates it into a central
database. However, the job manager does not provide failure information, such as authentication failure or authorization
(grid-map) failure," Takeda says. "l wrote a new script to collect failure information and developed a new Web interface to
visualize it."

The script makes it possible for administrators to spot authentication failures and authorization failures across a mesh of
computers, then analyze those failures using graphs, charts, and tables, Takeda says. This analysis will help security
managers quickly identify suspicious behavior in the grid, he says.

Takeda's monitoring tool, along with his single sign-on technology, could help enterprises and service providers overcome
their trepidation about grid computing, which requires the linking of many computers to create a single set of server
resources. Grid technology was once hailed as the next generation of computing, but confusion about security, costs,
performance, and licensing have left it on the agenda for only about 20 percent of large enterprises in the U.S., according
to International Data Corp.

Grid computing is making headway in Europe and Asia, where computing environments are often more homogeneous,
experts say.

Takeda's new monitoring system will work in any operating environment that supports the Globus Toolkit -- a development
kit for grid computing -- including Linux or Windows. The initial system may not be ready for commercial implementation,
because it assumes that a single individual will be able to access all information collected from any resource, Takeda says.
However, the visualization and monitoring technology could be ready for commercial grids in the near future, he says.

Previously, Takeda developed GSI-SFS, a secure single sign-on file system that combines two key technologies, GSI and
SFS. GSI (Grid Security Infrastructure), the most widely used security middleware in grid computing, provides convenient
single sign-on authentication. SFS (Self-certifying File System), a secure remote file system developed at MIT, provides
transparent access to remote files. Takeda developed a GSI authentication module for SFS, so that grid users can access
remote files more easily.

Such systems are crucial if the industry is to realize the potential of grid computing, which would enable companies to
save money and improve performance and capacity by sharing computing hardware and resources across corporate
boundaries. Thus far, grid computing has been used mostly in single-company environments, partly because enterprises
are not confident that their data will be secure in a shared system. "Security is essential for realizing large-scale resource
sharing among a variety of organizations," Takeda says.

— Tim Wilson, Site Editor, Dark Reading

Copyright © 2007 CMP Media LLC
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PRIME & PRIUS Preparing Students for the Global Worl

PACIFIC RIM APPLICATIONS & GRID MIDDLEWARE ASSEMBLY
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PRIME AND PRIUS

PREPARING STUDENTS FORTHE GLOBAL WORKFORCE
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Memorandum of Understanding
The California Institute for Telecommunications and Information Technology at the
University of California, San Diego,
The Cybermedia Center at Osaka University, Japan and
The Graduate School of Information Science and Technology at Osaka University,
Japan

The California Institute for Telecommunications and Information Technology at the
University of California, San Diego, the Cybermedia Center at Osaka University, and the
Graduate School of Information Science and Technology at Osaka University agree that
cooperation in education and research would be mutually beneficial. The areas of cooperation
will include, subject to mutual consent, any program or activity desirable and feasible to
further internationalization and advancement in both education and research. Such interaction
may include:

Exchanges of students;

Joint research projects and publications;

Exchanges of publications, materials, and information; and
Joint conferences and workshops.

ac o

The parties will enter into specific written Agreements hereunder to clarify and define the
nature, extent and terms of operation for their collaboration and cooperation, including
intellectual property ownership and funding issues. These Agreements will require the
approval of appropriate officers of each party. For agreed upon activities, the three parties will
make available their facilities and staffs as further defined in such Agreements. This
Memorandum of Understanding (MOU) will be valid foe five years unless terminated by one
of the parties. Either party may, by biving six months written notice to the other parties,
terminate the MOU; however, no termination should adversely interrupt or impair a program
commenced prior to such termination. In the absence of such an early termination, the
renewal of this agreement shall be discussed by the parties no less than six months prior to the
natural termination of the current agreement. The MOU may be renewed for another period of
five years upon mutual written consent of all parties before the expiration date.

This MOU is made in English, which is the authentic text. It will take effect on August 22,
2007.

Signature page follows...
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IN WITNESS WHEREOF, the undersigned, duly authorized, have signed the present
Memorandum of Understanding on behalf of their respective departments.

University of California, San Diego Osaka University
United States of America Japan

&Lﬁfﬁ& L~ gl MM f'ﬂ\ §/19/200"]

T 7

Arthur B. Ellis Date Shinji Shimojo Date
Vice Chancellor for Research Director and Professor
Cybermedia Center

"pw i

2l p Awi‘./?@,,é@(}?
Shojiro Nishio (] - Date
Dean and Professor '

Graduate School of Information Science

and Technology
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gl NANYANG

TECHNOLOGICAL

UNIVERSITY

OSAKA UNIVERSITY

School of Computer Engineering of
Nanyang Technological University,

And

Graduate School of Information Science and Technology,
Osaka University

And

Cybermedia Center,
Osaka University

MEMORANDUM OF UNDERSTANDING

In order to promote co-operation among the School of Computer Engineering at
Nanyang Technological University in Singapore, and the Cybermedia Center at Osaka
University in Japan and the Graduate School of Information Science and Technology

at Osaka University in Japan the three parties agree as follows:-

The three parties will encourage direct contact and co-operation among their faculty and

administrative staff, departments and research institutions.

Within fields that are mutually acceptable, the following general forms of co-operation will be

pursued:-

+ Visits by and exchange of graduate and undergraduate students for study and

research.

* Visits by and interchange of staff for research, teaching and discussions.

+ Exchange of information including, but not limited to, exchange of library materials

and research publications.

« Joint research activities.
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This Memorandum is not intended to create binding or legal obligations on any of the three
institutions. As and when details of any of the above activities are developed mutually, such
details will be set forth in agreements supplemental to this Memorandum.

These three parties understand that all financial arrangements will have to be negotiated
and will depend on the availability of funds.

If the Memorandum remains dormant for three consecutive years it will be deemed to have
lapsed. Where the Memorandum continues to be active, these three institutions agree to
review it after five years from the date signed by the three institutions. It may be terminated
at any time by mutual consent or by six (6) months' notice in writing by any of the three
institutions.

Should on-going collaborative activities be affected by termination, the parties undertake to
resolve any issue amicably by mutual agreement.

This MOU is to be executed in English and Japanese, with both versions equally authentic,
and each party shall retain copies of each version.

<Name> p,fessor Angela Goh Eck Soong
Makoto Imase

<Designation> Acting Chair Dean and Professor

School of Computer Engineering Graduate School of Information

Nanyang Technological University Science and Technology
Osaka University

Date: 28 March 2008 Date: Eé./ﬁ / 200§

w117 9 2l

Haruo Takemura
Director and Professor

Cybermedia Center
Osaka University

Date: ) 24 /2%
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NANYANG

TECHNOLOGICAL
UNIVERSITY

Graduate School of Information Science and Technology,
Osaka University,

and

School of Computer Engineering,
Nanyang Technological University

MEMORANDUM OF UNDERSTANDING
STUDENT EXCHANGE PROGRAMME

This Memorandum documents the understanding between the School of Computer
Engineering, Nanyang Technological University (“NTU”) and the Graduate School of
Information Science and Technology, Osaka University, concerning the exchange of
postgraduate students between NTU and Osaka University (hereafter referred to as the

“Programme”).

The Programme seeks to broaden the scope of the academic curriculum and to provide a
unique learning experience for students in an overseas environment, as well as to promote
collaboration between the two Institutions.

The parties agree on the terms/matters stated hereunder:-

1. Interpretation
1.1 The “Exchange Period” is defined as either one, or two consecutive academic semesters,

or such equivalent period, but no longer than two academic semesters, or such equivalent
period, in which the student is attached.

Page 1 0of 6
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1.2  The “Exchange Student” is one who participates in the Programme between the
Institutions.

1.3 The “Home Institution” is the Institution in which the student is originally enrolled. The
“Host Institution” is the Institution to which the Exchange Student is attached for the duration
of the Exchange Period.

1.4 For the purpose of accounting, one “Unit of Exchange” is defined as one student
attending part of, or an entire semester (or such equivalent period).

2. Student Exchange
2.1 The Programme is founded on reciprocity, with the intention of achieving an equal
number of Units of Exchange each way over a mutually agreed period of time.

2.2 Two students in attendance for one semester each will be counted as the equivalent of
one student for two semesters. In both cases, two Units of Exchange will have been achieved.

2.3 A maximum of five (5) Units of Exchange each way per academic year will initially be
arranged. However, the Programme is founded on a reciprocity basis, with the intention of
exchanging an equal number of students.

2.4 While there is mutual agreement between the two Institutions, the exchange as provided
by the terms of this Memorandum may take a form other than academic studies, such as
professional attachments. The Institutions agree that such attachments and visits will be
included in the accounting of Units of Exchange, using a mutually agreed basis of inputting
Exchange Units to these activities.

2.5 There is no obligation on either Institution to nominate students for the Programme or to
accept any students nominated.

2.6 Exchange Students will continue to be treated as candidates eligible for degrees in their
Home Institution, and will not be considered as candidates eligible for degrees in the Host
Institution.

2.7 Exchange Students during the Exchange Periods will be subjected to the academic rules
and disciplines of the Host Institution, in addition to those of the Home Institution.

2.8 The Host Institution shall be entitled to terminate the Programme with respect to any
particular Exchange Student by notice in writing to the Home Institution in the event that the
Exchange Student commits any breach of

(i) the rules and policies of the Host Institution which are of sufficient gravity (in
the sole discretion of the Host Institution) to warrant expulsion if committed by
the normal matriculated students in the Host Institution; or

(ii) the laws of the host country.

In the event of such termination, both Institutions shall assist each other in the repatriation of
the Exchange Student.

Page 2 of 6
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2.9 The Home Institution will be responsible for screening and selecting students for this
Programme. These students are also subject to acceptance by the Host Institution. Students
must be in good standing at the Home Institution, meet the academic entry requirements of
the Host Institution, and be proficient in the language of instruction at the Host Institution to
qualify for nomination.

2.10 The Host Institution will make reasonable effort to assist the Exchange Student to obtain
housing and with other matters of hospitality and orientation, but is not obliged to provide
housing or financial assistance of any kind whatsoever.

2.11 Exchange Students shall be responsible for obtaining their own visas and completing the
required immigration formalities, and for obtaining the travel and other related documents
needed to pursue their studies at the Host Institution.

2.12 The obligations of the two Institutions under this Memorandum are limited to Exchange
Students only, and do not extend to their spouses and dependents if any.

2.13 No monies or monetary consideration will be exchanged between the two Institutions in
relation to the Programme, nor will there be any indemnities, reimbursements for expenses,
or sharing of fees or profits arising from the Programme.

2.14 If an Exchange Student voluntarily withdraws before the end of the course or the
Exchange Period, he or she will still be considered as having completed the relevant Units of
Exchange for the purpose of accounting under the Programme. The parties agree that there
will therefore be no replacement for such Exchange Student.

3. Student Enrolment, Attendance and Assessment

3.1 Certain programmes may be excluded from the Programme, and the Host Institution
reserves the right to exclude Exchange Students from restricted enrolment programmes. For
admission to programmes or courses other than such restricted programmes, Exchange
Students will be subject to the admission requirements, scheduling and capacity constraints of
the Host Institution.

3.2 Exchange Students are required to be ‘Full Time’ at the Host Institution. “Full time” will
take such definition as required by the Host Institution.

3.3 Exchange Students must complete all examinations and assessment associated with any
course units/modules for which they register regardless as to whether those courses are
required for transfer of credit to their Home Institution.

3.4 Exchange Students will obtain credits for the courses in accordance with the regulations
of the Home Institution. Official transcripts for each Exchange Student will be sent directly to
the Home Institution at the end of the Exchange Period. Responsibility for the transfer of Host
Institution credit rests with the Home Institution.

3.5 The Institutions agree that a student of the Home Institution who is a national of the
country of the Host Institution will not be eligible to participate in the Programme without the

permission of the Host Institution; as such participation may not serve the objectives of the
Programme.
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4. Fees and Other Expenses

4.1 Exchange Students will pay tuition and other fees at their Home Institution during the
Exchange Period. They will also pay for all personal expenses incurred at the Host Institution,
including visa, housing, travel, meals, health insurance, books and stationery required. They
will be exempted only from application, admission, and tuition fees at the Host Institution.

4.2 The use of non-academic or non-obligatory facilities, services and functions at the Host
Institution may require the payment of fees by the Exchange Student. Exchange Students may
be required to pay additional fees at the Host Institution where they enrol in a course unit
that involves the use of specific material, this includes, but is not limited to, laboratory fees,
and fieldwork courses. Where these additional fees are applicable, Exchange Students will be
required to pay these directly to the relevant Faculty/College.

5. Term and Termination
5.1 This Memorandum shall commence from the latest date by which the parties have signed
this Memorandum for an initial period of five (5) years (Initial Term).

5.2 This Memorandum will automatically renew for successive periods equal to the Initial
Term, unless either Institution gives the other at least thirty (30) days’ written notice of
termination before the expiry of the Initial Term.

5.3 Either Institution shall be entitled at any time at its absolute discretion to terminate this
Memorandum by giving at least six (6) months’ prior written notice to the other Institution.
Such termination shall not affect any Exchange Students that the Institutions have agreed to
host, prior to the effective date of the termination, even if the Exchange Period falls after the
date of termination.

5.4 Each Institution shall ensure that adequate arrangements have been made to fulfil all
commitments to the Exchange Students before this Memorandum is terminated.

6. Proper Law

6.1 Any dispute regarding the terms of this Memorandum will be construed in accordance
with the laws of the country in which the Exchange Student is attached for the Exchange
Period, i.e. the Host Institution, unless otherwise agreed in writing by the parties.

7. Variation and Modification
7.1  This Memorandum may be varied or modified by agreement in writing and signed by the
parties.

8. Contacts
8.1 Details of each Institution’s contacts for the Programme are set out at Annexure 1 of

this Memorandum.
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9. Crisis Management
9.1 The Home and Host Institutions agree to cooperate with each other concerning any
issues of crisis management that may arise during the course of Programme.

10. Governing Language
10.1  This Memorandum is to be executed in English and Japanese, with both versions equally
authentic, and each Institution shall retain copies of each version.

Nanyang Technological University Osaka University

Lt et Tolit  Fner

C

Professor Angela Goh Eck Soong Professor Makoto Imase

Acting Chair Dean

School of Computer Engineering Graduate School of Information Science
and Technology

Date: 10 MAR 2009 Date: 2.4 /7=l /2099
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Annexure 1

Student Exchange Program Contacts

Nanyang Technological University

Osaka University

Exchange
Programme
Management

Ms. Pauline Ho

Senior Assistant Director
International Relations Office
Nanyang Technological University
International House #02-01

36 Nanyang Avenue

Singapore 639801

Tel :+656790 5088

Fax :+656792 6911

Email : ixchange@ntu.edu.sq
HTML : www.ntu.edu.sg\iro

Dr. Toru Fujiwara

Professor

Graduate School of Information
Science and Technology

'Osaka University

1-5 Yamadaoka, Suita, Osaka
565-0871 Japan

Tel :+81668794515

Fax :+81668794519

Email : fujiwara@ist.osaka-u.ac.ip
HTML : www.ist.osaka-
u.ac.jp/english/index.html

International
Student Centre
(if exists)

International Student Centre
International House #02-02
36 Nanyang Avenue
Singapore 639801

Tel :+656790 6823
Fax :+656790 4558

Email : isc@ntu.edu.sg
HTML : http://www.ntu.edu.sg/isc
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(d) ¥ L= TEEERE: & OFMA T E

Memorandum of Understanding
among
The School of Pharmaceutical Sciences, Universiti Sains Malaysia, Penang,
The School of Computer Sciences, Universiti Sains Malaysia, Penang,
The Graduate School of Information Science and Technology, Osaka University,
and
The Cybermedia Center, Osaka University

In order to promote co-operation among the School of Pharmaceutical Sciences at Universiti
Sains Malaysia, Penang, the School of Computer Sciences at Universiti Sains Malaysia, Penang,
the Graduate School of Information Science and Technology at Osaka University, and the
Cybermedia Center at Osaka University, the four parties agree as follows:

The four parties will. encourage direct contact and co-operation among their faculty and
administrative staff, departments, and research institutions.

Within fields that are mutually acceptable, the following general forms of co-operation will be
pursued:

Visits by and exchange of graduate and undergraduate students for study and research.
Visits by and interchange of staff for research, teaching, and discussion.

- Exchange of information including, but not limited to, exchange of library materials and
research publications.
Joint research activities.

This Memorandum is not intended to create binding or legal obligations on any of the four
parties. As and when details of any of the above activities are developed mutually, such details
will be set forth in agreements supplemental to this Memorandum.

The four parties understand that all financial arrangements will have to be negotiated and will
depend on the availability of funds.

The Memorandum shall become effective on the date of its signing by the representatives of the
four parties and shall be in force for five (5) years. The Memorandum may be terminated at any
time by mutual consent or by six (6) months’ notice in writing by any of the four parties. In the
absence of any such early termination, the four parties shall discuss the renewal of the
Memorandum no less than six (6) months prior to the expiration of the Memorandum.

Should on-going collaborative activities be affected by termination, the parties undertake to
resolve any issue amicably by mutual agreement.

This Memorandum of Understanding is to be executed in English and Japanese, with both
versions equally authentic, and each party shall retain copies of each version.

— 180 -



Universiti Sains Malaysia

Q ang / Osaka University

Malaysia S Japan
y / p
s
/2)'//0/.2006»%%4/2:— %..M ///dc f,/z_oO g
S
Signature & Date Signature & Date
Tan Sri Dato’ Dzulkifli Abdul Razak Makoto Imase
Vice Chancellor and Professor Dean and Professor

Information Science and Technology

w1264 22/0% |08

Signature & Date

Haruo Takemura
Dean and Professor
Cybermedia Center
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Dear (Guest Lecturer)

Prior to your visit for the lecture, there are some necessary procedures for the university administration.

Please follow the instruction below.

(1) Your CV

Please send your CV. It can be free format although it should include at least the following information.

a. home address and phone

b. office address and phone

c. Your academic record

<Example>

1978-1982 Osaka University, Department of Engineering
1982-1994 Osaka University Graduate School of information
d. Career track

<Example>

1990-1992 IBM, grid manager

1992-1994 Sun Microsoft, Grid System manager

e. Your birth date, nationality, name on passport

(2) Itinerary

We need to finalize your itinerary. If the suggested schedule in the e-mail is fine with you, we would like
to ask our specified travel agent directly contact you and take care of your travel including round-trip flight
and hotel reservations.

Please let them know your preferences.

If you have any inquiry on the above, please contact Jouhou Hanako (Ms) at the following e-mail address:

Hanako Jouhou

PRIUS Coordinator

Graduate School of Information Science and Technology
Osaka University

e-mail: hanako@ist.osaka-u.ac.jp

phone/fax: +81(0)6-1234-5678

B A8-2 HA~WEERT~D A —ACHI 1 (AT FED)

— 185 -




<HRAT Foe >

KH7 T4 MEER, ABEEZITHEEIOATL, HIERE S AT A~D AT, PTED HfER
TERRZAT 9o MR IS hakhil O FRATHE GG 2 L, [FIRFCERE (B8 - BIS) S - B
DXLFZER L, FBRICERET 2, R8T TBISSOHHEIEFEE ] 2 FRk LMo L BIERE & 3k
DRHRARN T 5,

<RI & OG>

kB O 2 HERTIC, BIEZEENLEAL (KT | BIRE»SIEERAMZEM E Tl
W (X A8-3) & faBIRAD = DAMNE R EKIEE (X A8-4) DOFEAMEKIE A A —/L CihllZx=(E
T5 BN, MA8-5 &) |

BHDARF T a—v

RS A B, i L7z 2 B CFRR 20 4R Id0KIE, KRIER) TITH, sBRIDA 7Y 2—)v
b XM, MEORTARIE L WVIRETIE, T RUOFENE CGAICRECKEL X7
T, L AR E b ol kRANEE LV, £72, PRIIS 7Y =2 MIX L TOHREE - BIE bk
FEHT 572, Z ORI ECHEREF AR O BB OME IOV T HBEICANL TE L,
FABLH AN LB SRS [ C o 23R O 6. SRBZRHIR D 7210 By 5 HIZ TRIBLGKI H 2 &
DFEN - BLHEEKE L, NAR—Fabt—b AFT5 (SFHRBESCOITRBREE ~ T 5
WENDDHT0)

REOH P IIE, e (HENEE - BY) OMoOMBEEHOZEL « BL ATV, 548 - I3
T RICITHEOZIE L, BEINEELOFRE 2179,

ll

REOERE DM
AN L D, BENBOT TARNT 7 MROFEADA =T BEODRT A RORET
7ANEANTFL, PRIUS DY = 7% A MZT v7r—RT5, ZIUIET D5 ~DKE A —L
DML, K A8-6 1T, Tz, £ DA —/VZIRATT 2B D AR & A2 X A8-T (TR,
T, BEOHREZMHDERENLED TRELFR— NERAEICENE L, 000k
0, BEFOEMT v NOWERET D,

wmEYA

WELESH DO U e EOFBE Tt X 2R ERNCAT O LA, GRIZHEOITRTE by, XEHE
HYEWDOT, Flixads, NRAR—Fabt™—s ZORCERS, | avOREIIHOXIRT
N r—H—% | KAET D, £z, MERND I AT E2MED | HEOKTEZRET 5,

REKTROBE TR
RIEIREM SR T, HoREE & - SRR R S 2Bk L. St~ %,

- 186 —



Welcome to Osaka, Japan !

In order to get to your hotel; Senri Hankyu Hotel from Kansai International Airport, please refer the

following web site http://www.senri-htl.co.jp/2003_e/access.html.

Your lecture will be held in A110; 1 floor of Graduate School of Information Science and Technology
(IST) building at Suiita Campus, Osaka University 10.30-12.00 on both dates.

Please come up to our office A303 (3" floor of the same building) on the first day before your lecture
around 10am. We would like to do some paperwork with you. This could be finished about 10
minutes. Please be reminded of bringing your passport with you for the paperwork.

There are three ways to come to the building of IST. Please refer the Senri Chuo Area map below
and/or ask the front desk clerk at the hotel for a taxi or to find out how to get to the station.
Senri Chuo Area Map
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Yellow arrow: Direction to Hankyu bus stop from the hotel ~ Blue Arrow: Direction to Osaka monorail St. from the hotel

1. BUS

A few minutes walk from your hotel takes you to the bus stop #6 for Handai Honbumae (B KAER I ;
Osaka University Administration Bureau).

Please take #164, #171, #103, or #105 bus to head for Osaka University. If you take either #164 or #171
bus, Handai Honbumae is the final stop.

Please get on the vehicle from the rear. To pay the fare, put your fare into the fare box when you get off.
It is better to prepare the exact fee; 210 yen.

X A8-3 AWFFEHR~DERN (1HA)
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TO OSAKA UNIVERSITY PRESIDENT
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FACULTY NAME
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* PLEASE FILL OUT IN BLOCK LETTER
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NAME
K B
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# THE FOLLOWING IS THE INFORMATION FOR MY PAYMENT
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COUNTRY(E$H)
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Dear Guest Lecturer

On the first day of your lecture

We would like you to come to A303, the third floor in the building of Graduate School of Information
Science and Technology around 10am on the first day of your lecture for some paperwork. It would

take about 10 minutes. Please be reminded that you bring your passport with you at this time.

As for other attachments, please refer the explanation below.

(1) Application for Remittance
This is necessary to pay for your lecture. Please fill out the form and return it by e-mail, leaving the
signature part blank. We will ask for your signature at the time of paperwork on the first day of your

lecture.

(2) Welcome to Osaka

Please refer the direction for coming to Osaka University on the day of your lecture.

If you have any questions and concerns, please feel free to contact;

Hanako Jouhou

PRIUS Coordinator

Graduate School of Information Science and Technology
Osaka University

e-mail: hanako@ist.osaka-u.ac.jp

phone/fax: +81(0)6-1234-5678

B A8-5 HA~NWGERIA~D A —AIH 2 (FE5HEE)
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Dear Dr. Lecturer

This is Hanako Jouhou working for the PRIUS project at Osaka University.

Thank you in advance for giving lectures to our students.

With respect to your lectures to PRIUS students this month, would you please
send me a title(s) and an abstract(s) of the lectures and a message to the
students to be uploaded on our website? I would appreciate it if you would

send them to me beforehand.

Also, are there any websites related to your projects that can be linked

with our homepage?

For example, please look at:

http:/prius.ist.osaka-u.ac.ip/en/2008/12/prof miron livnv.html

If you would also send me a file of lecture slides prior to your lectures,

it would be helpful to our students. I will upload it on our website so that
the students can learn terminology and content of your lectures in advance.
Slides may be incomplete, but I will ask you to provide the final version

after the lectures.

Thank you very much for your cooperation,

Hanako Jouhou

PRIUS coordinator

Graduate School of Information Science and Technology
Osaka University

e-mail: hanako@ist.osaka-u.ac.jp

phone/fax: +81(0)6-1234-5678

K A8-6 FB~WEEAI~D A —A3H 3 (FERICET 5 H#KH)
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Tips and Requasts for FRIUS Lachures_v2

Tips and Reqmests for PRTIIS Tectures

Dear Guest Lacturers,

The following are bps and owr requests for your lectures to the PRIUS students. Please read them
tharoughly before planning your lectures.

1. Before lectures
11, Owur course
Your lectures are part of the following course.

Title: Studies on Infemational Infegrated Science [ for 1)

(roal af class:

Information Science and Technology has beem emhancing ifs impoviance as a building block far
advancing science. Thiz course preseniy some ociual examples of inlegraied science covering
information fechnology and other fields represented by life rciencs, in hape that students widen
their intemational perspective as information scientisis and sngineers as well as being aware of

the importance of infermation fechnology.

Course syllabus:

In this cowrse, a couple of on-going RdD examples will be mtroduced by researchers and
scienfists who kave actively worked in the area of infegrated science. In the course this year, tae
course will provide lzctures on examples and trends of advanced R&D by top-class researchers
and seiantisic mainly fivm Tnivercity af Califomia, San Disge (TICSTH Notice that some of
lectures could ke delivered via tele-conferance system.

1-2.  Lecture planning

Plzase prepare a senes of two separate, 60-minute lectures for the same audiznee. One class peniod is
90 mupuies, Gom 10.30 - 12.00, bul we wse (e st 15 momies fo (e inboducton of e lechue by
two of our student—this activity 5 ammed at wamming up for asking questions in English in the
lecture, and also scme of our students have other classes far from ow classroom and therefore they
come late. Please use the last 15 nuoates, rom 11:45 am. to 12:00 am., for 1 Q&A session.

[ A8-7 Tips and Requests DFHIDR— (£3R—)
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! 1 2008 EENTUSERREEEICIA T, F584E (Ministry of Manpower)32 D
TEP(Training Employment Pass)BsEZHE RS,
NTUBREEE X (TA—IILRMIEEICTAF
QFEDBEERLA
BBENNBEHEZE B ESVEBMIIMESE  BEIHAEFMFETIC
BREOANDEDIZDONTIE. BHIZFET S,
wTEHE:
sV AR —paE-
-EEEIEAE
- RARSIEAE
"ERDIETIEEGGEIZLD)
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® MOMM S D & EB 4K -In—Principle Approval Letter—ASC (International Student Center)
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2008 FE(CIFERSh . RIEPDFICTRASEE(E

NTU$E & &3 3E (Graduate Office?)|Z T 4 EF (Non Graduate Student).”
FATHIURDERE

* NTUS A%t Dr. Bu Sung Lee, Francis <abc@ntu.edu.sg>
Assistant Chair (Research)
School of Computer Engineering /
Division of Computer Communications
Nanyang Technological Universtiy
50 Nanyang Avenue,
N4-02a-15, Singapore, 639798

Dr. Chai Kiat Yeo < abc@ntu.edu.sg>

Associate Professor
School of Computer Engineering

BB<4c: (Dr. Bu Sung LeeDFHE) <abc@ntu.edu.sg>
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Pusat Pengetahuan, Komunikasi
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(Knowledge Center, Communication and Technology)
Universiti Sains Malaysia
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Academic and International Affairs
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Presented by PRIUS (Graduate School of Information Science and Technology,Osaka University) ,
NICT OSAKA Research Center
Supported by Kinki Bureau of Telecommunications, Kinki Information Communication
Conference, BioGrid Center Kansai

October 18, 2006
Osaka University Convention Center

Updated Program

10:30-10:35 Opening
10:30-10:35 Opening Address
Prof. Shojiro Nishio (Dean, the Graduate School of Information Science and Technology,
Osaka University)

10:35-12:05 Session 1 -What international collaboration produces-
Session chair : Prof. Shinji Shimojo (JGN2 Osaka RC and Osaka University)
10:35 - 11:25 Invited Talk "Case Studies of Education and International Collaboration on Cyberinfrastructure "
Dr. Koji Okamura (Associate Professor, Kyushu University)
11:25 - 11:45 JGN2 Project and the Role of International Collaboration
Ms. Asako Toyoda (Director, Network Testbed Group,
Collaborative Research Department, NICT)
11:45 - 12:05 Tiled Display Activity Report in Osaka Research Center
Mr. Shuo Yang (Expert Researcher, NICT Osaka Research Center)

12:05 - 13:30 Lunch

13:30 - 14:10 Session 2-International Educational Activity on a Cyberinfrastructure-
Session chair : Prof. Toru Fujiwara (Osaka University)
13:30-13:50 PRAGMA and PRIME: R&D and Education Through the International Collaboration
- Lessons Learned and Future Challenges?
Dr. Peter Arzberger (Chair, PRAGMA: Pacific Rim Application and Grid Middleware Assembly)
13:50-14:10 PRIUS: a New Educational Activity and Status Report Osaka University
Dr. Susumu Date (Associate Professor, Osaka University)

14:10 - 14:30 Coffee Break

14:30 - 16:35 Session3: PRIUS students' report
Session chair: Dr. Yasunori Ishihara (Associate Professor, Osaka University)
14:30-14:55 Development of a Grid Security Monitoring System based on MOGAS
Mr. Shingo Takeda (JGN2 Researcher and PRIUS student)
14:55-15:20 Studies and Experiences with great joy in Australia QUT
Mr. Junya Seo (PRIUS student)
15:20-15:45 Technical and Cultural Experience through PRIUS program
Mr. Yohei Sawai (PRIUS student)
15:45-16:15 Discussion

16:15-16:30 Closing

NICT(Natinal Institute of Information and PRIUS (Pcific Rim Undergraduate Experiences) :
Communications Technology): BAFEXRADHEEZDLETIRESLUHARKEOMESE. HfiELNSET HHE
WITBUEAN EHRBIETIUHEE XHAEICLDRELEOERLHETO TS L (BRI EREE IR .
EEEMIBENZEERNET TAETIAMDER]
PRIME(Pacific Rim International UniverSity): PRAGMA (Pacific Rim Application and GridMiddleware Assembly):
KEINSFOHETPRAGMAD #HAAEFIFAL T BAFET7IVr—ar-JYyR -SRIz 7 - 71T
2004 FEE LYBRSNE-AMBERTOT S L BAT#HEEOMS-HREFICEHIZI2=T1)
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Symposium on
Efforts for Internationalization of Education at Osaka University
—Their Trajectories over Five Years and Future Perspectives

T
RFHED 7 10— A KkE Uiz FD SR
(KRIKKRFRE A 2 —, REHEEEE X —, YA R—=ATFT 4T Z—)
AT 2 E RS A 2R B TR 5 AM D ERL
(RBR R EEBENE AL FE R

i
JEWBENERME T 0 7T L
(RBRR R T FER)

ARF: ERL 2048 A 28 H (K) 9:00—17:00 (#&TH#HEBBE)
BT KRR _ovarerZ— (RAXF Y 73R)

Sponsored by
Project to Support FD for Fostering Globalization of University Education
(Osaka University International Student Center,
Institute for Higher Education Research and Practice, and Cybermedia Center)
&
Project for Fostering of Globally-leading Researchers in Integrated Sciences,
a.k.a. Pacific Rim International University (PRIUS)
(Osaka University Graduate School of Information Science and Technology)

Supported by

Pioneering Integrated Education and Research Program
(Osaka University Graduate School of Engineering)

Date: August 28 (Thurs.), 2008, 9:00 — 17:00 (Reception: 17:30 -)
Place: Convention Center, Osaka University Suita Campus
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Program

Part I: The 2nd International Workshop on the Cyberinfrastructure for Science and
Education—Efforts for Internationalization of Education in the Pacific Rim

9:00— 9:10  Opening Address
Kiichiro Tsuji
Vice-President and Trustee
Osaka University, Japan

9:10— 9:20  Welcoming Remarks
Makoto Imase
Dean
Graduate School of Information Science and Technology
Osaka University, Japan

9:20— 9:50  Pacific Rim Undergraduate Experiences (PRIME)
Peter Arzberger
University of California, San Diego, USA

9:50—10:20  Pacific Rim International University (PRIUS)
Susumu Date
Osaka University, Japan

10:20—10:30  Coffee Break

10:30—11:00  Monash Undergraduate Research Projects Abroad (MURPA)
David Abramson
Monash University, Australia

11:00—11:30  PRISM: Postgraduate Research Internationalisation Scheme at Universiti
Sains Malaysia
Habibah A. Wahab
Universiti Sains Malaysia, Penang, Malaysia

11:30—11:50 Discussion

Lunch Break
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Part II: Forum Commemorating the 5™ Anniversary of the Project to Support FD for Fostering
Globalization of University Education—Its Trajectory over Five Years and Future

Perspectives

13:20—13:30
13:30—13:40
13:40—14:00
14:00—15:00
15:00—15:15
15:15—16:45

Welcoming Remarks

Junji Koizumi
Vice-President and Trustee
Osaka University

Opening Address
Tomoko Arikawa
International Student Center
Osaka University

Project to Support FD for Fostering Globalization of University Education
Haruo Takemura

Cybermedia Center

Osaka University

Strategies for Institutionalizing Faculty Development Efforts:
Insights from Practices Worldwide

Denis Berthiaume

Director

Centre for Teaching Support

University of Lausanne, Switzerland

Coffee Break

Panel Discussion
“Challenges and Prospects for Internationalization of Education at Osaka
University: Perspectives from Academic as well as Institutional Level”

15:15—-15:30 Reflecting on the Five-year FD Activities to Promote the

Internationalization of Education at Osaka University

Tomoko Arikawa, International Student Center, Osaka University

15:30 — 15:45 Opening Up Osaka University: Suggestions for Internationalization from

the Humanities

Toru Takenaka, Graduate School of Letters, Osaka University

15:45 -16:00 Some Attempts towards Internationalization of Education and Its Future

for Osaka University
Kazuhiko Hasegawa, Graduate School of Engineering, Osaka University
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16:00 —16:05  Pioneering Integrated Education and Research Program at Graduate
School of Engineering

Yoritoshi Minamino, Graduate School of Engineering, Osaka University

16:05—-16:15 Comments
Denis Berthiaume
Director,
Centre for Teaching Support, University of Lausanne, Switzerland

16:15-16:45  Discussion

16:45—16:55  Certificate Presentation Ceremony of Faculty Development Workshop

16:55—17:00  Closing Address
Tohru Kikuno
Director
International Student Center
Osaka University

17:30— Reception at Icho Kaikan
Participation fee: 3,000 yen

Note: Part I will be conducted mostly in English. Part II will be conducted mostly in Japanese,
with consecutive interpretation in some sessions.
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Pacific Rim International UniverSity

Habibah A. Wahab

About PRIUS Approach of PRIUS

PRIUS - Fostering of Globally-leading in integrated Soi Ce ining lectures and internships abroad to establish a consis-
tent educational framework for master's and doctoral students

Mission

Developing future leaders who can have an international Lectures : Introducing cutting-edge technologies and research trends in the warid

perspective and play a leadership role in next-generation Internships - On-the-job training at overseas research NSULNoNS and universtes

integrated sciences

Strategy

Developing an international education infrastructure for

graduate students that enables the seamless fusion of on-the-

job training in internships abroad and lectures on cutting-edge
through the collab ion with research

institutions and universities in the Pacific Rim

§ ‘Yoshio Tanak:
| LG
&Qﬂalmmveo

Pacific Rim International UniverSity (PRIUS), hosted by the Graduate
Schoal of Informeation Science and Technology of Osaka University, L—::-:'m“:: 'LT;‘E?N speakers
Japan, aims to establish an educaticnal framewark that allows us to il s

equip graduate students with the ability to head up an international
teamn of researchers and scientists with strong leadership, in hops that ducatio .

they can contribute to the advancement of science and technology in

the 21st century, To this end, we collaborate with PRAGMA member

institutions and other research institutions and universities,

"PRAGMA (Pacic Rim Application and Grid Middieware Assembly) & an open organization
Mat i onac n 2002 0 GS1ADISN Sustine CORBOAINS 1 Akonos 1 G and o Toward the future
lated information technologies am acommunity of resesrchers and engineers working
wilh leading PElutions around the Facilic Fim,

& Sriram Subramanian

Bu-Sung Francis Lee

e Lrvarety o Tcteckgy st

Tomas E. Molina

Saftes At

st eisten Eamn

Graduate School of Information Science and Technology, Osaka University, Japan Contact : prius-info@ist.osaka-u.ac.jp
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PRIUS PROJECT
Pacific Rim International University
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.
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or.

Dr. Tian Boping Asscrins Prokssser
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. Fang-Pang Lin Dusion Mansger /O
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.00 Do 312008
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(a) PriEdE, FEIEEL, “PRIUS: @A FHE 2 EFRROEHE THE4 2 AMOFERL, ™ IST PLAZA (KB
RFPRFBEAGT WA AR ), 55 1%, pp.28-31, ‘PRl 1844 .

(b) PriEdE, fEJEmEL, “PRIUS: @A R 2 EERROEE THE 2 AMOFERL, 7 IST PLAZA (KRB
REFPRFBEAGT WA AR FEE), 552 %5, pp. 17-18, PR 1944 1.

(c) PriEdE, fEJEMEL, “PRIUS: @A FHE 2 EERROHEE THE 2 AM OFERL, 7 IST PLAZA (KRB
REFPRFBENG WA AR ), 553 75, pp. 13714, PR 20 44 1.

(d) BUKIETR, OFite, e El, “PRIUS: @hE Ry 2 EERROHE THE3 5 A OF K, ” IST PLAZA
(RO R ZFBEA A A FERE ), B4 5, Pk 2l 44 7 (TE).
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10/12: Tomas Molina Jc4
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