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The Next Generation Supercomputer Development Project and the Applications

VLS

FERHRD

Ryutaro Himeno

DB ERTSERT

The aerodynamics simulation results of passenger cars from 1985 to 1995 are shown here, which shows remarkable

and revolutionary progress. Resent simulation results at RIKEN, such as curving baseball simulation, blood flow

simulation, air conditioning, etc. are also presented.

We started the next generation supercomputer development

project at the beginning of 2006 to boost the progress of simulation not only in scientific application but also

engineering one. The target performance is currently

set as 10 Peta FLOPS in theory and will start its operation in

2011. Nano-science and Life science are selected as two grand challenge applications.

Keywords: supercomputer, simulation, numerical analysis
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INTRODUCTION OF BEST PRACTICE AND FUTURE PLAN FOR PSE IN DENSO GROUP COMPANIES

frE FED R 0 mED A mEd g meb
Shohei Ito, Shigeru Akaike, Hideki Totake, Kengo Furuki, Toshiyuki Kondo
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The automotive manufactures require their suppliers to shorten development period and to reduce

development cost. To respond them, DENSO group companies have been utilizing CAE on

development processes. However the engineers cannot fully utilize CAE before acquiring CAE
specialist knowledge and CAE tool operational skills. “SOL!BOX” which DENSO I-Tech has
developed is an easy-to-use system for engineers, embedding CAE specialist knowledge and

simplifying operations of CAE tools. In this report, we introduce "SOL!BOX” as the best practice of

Problem Solving Environments in DENSO group companies.
Key Words : CAE , SOLIBOX , Problem Solving Environments
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NAREGI-PSE AS AN APPLICATION CO-SHARING MECHANISM FOR A SCIENCE GATEWAY
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In this paper, we describe a PSE (problem solving environment) called NAREGI-PSE developing in
the NAREGI (National Research Grid Infrastructure) program. The NAREGI-PSE focuses on
application deployment and co-sharing of scientific applications in order to perform real-time
collaboration among research communities realized by grid VO (Virtual Organization). We had
developed NAREGI-PSE g release based on OGSA(Open Grid Service Architecture)/WSRF (Web
Service Resource Framework) technology using Globus Toolkit Version 4.0 for a science gateway.

keyword: NAREGI, PSE, Grid services, OGSA, WSRF, Science gateway, Grid
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DEVELOPMENT OF GRMS: AN ATTEMPT TO REALIZE GRID AUTONOMY
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Grid Resource Management System (GRMS) is developed using simple network management

protocol (SNMP). GRMS makes it easier to get the operation status information data of

computing resources on LAN (Local Area Network) grid system at university laboratory. By

using GRMS, it is shown that an addition of computing resources to LAN grid system is much

easier than before.

Key Words: LAN Grid, Autonomy, GRMS, SNMP
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The ‘CAD-Grid’ environment using grid technology was built for improvement in the miscellaneous simulation

work. In CAD-Grid, we can execute complex simulations by using the OJC script. In this paper, we introduce our
CAD-Grid system and the concrete example actually simulated in CAD-Gird. And the advantage of using Grid

seen from the user is described as a summary.
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CONSTRUCTION OF THE ANALYSIS SUPPORT ENVIRONMENT WHICH UTILIZED A 3D CREATION
SYSTEM

JLE S
Takayuki TERAMOTO
AL T2 E S E A B TR (T 708-8509 H: LI 624-1, Tel. 0868-24-8289 teramoto@tsuyama-ct.ac.jp)

The handling of three dimension data became easy by evolution and price reduction of a
computer. And a price of the device which input and output three dimension data was reduced.
We introduced a three dimension creation system, and the system can handle various three
dimension data comprehensively. We report a summary of this system. Then we suggest that

analysis support applies this system.
Keywords: 3Dimension Creation System,
Support
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DEVELOPMENT OF PSE TOOLKIT “INSTANT PSE” FOR DISTRIBUTED COMPUTING ON LAN
AND IT’SAPPLICATION

HEREELND, FIHRER, KAEREP, N, HED
Noriya Umedachi, Taiyo Maeda, Toshiaki Ohkuma, Yoshinori Katou and Makoto Takeda
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We have developed a toolkit named “Instant PSE” for development of distributed and high throughput computing system on LAN.

Using the following the functions; PC resources monitoring, job allocation and data grid, developers can construct grid system on LAN.

We have applied to two applications. The first is a soil retaining calculation based on 2-dimensional finite element method package

“Dodomemaru”. The second is to find perfect numbers on Microsoft Excel. As a result, it has been shown to reduce man power of PSE

system development significantly.

Key Words: problem solving environment, distributed computing, LAN
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In this paper, we discuss and develop a robust job execution service system in a closed distributed
computer system. This system does not require special middleware such as Globus and so on. The job
execution service system consists of a dynamic system management server (DSM server), dynamic
assistant server (DA sever), execution servers and data servers. A client accesses the web page on the
DSM server, submits jobs and retrieves calculation data. The DSM and DA servers move dynamically to

new servers, if the present servers become busy. This system also has a function of automatic system

construction, so that users can manage the setup of the job execution service system easily on their

closed distributed computer environment.

Key Words : Distributed Computing, Job Execution Service, PSE, Simulation Assistant System

1. [FL&HIC

R, ZEOSE LA ERE RE2ry FT—
Z IR LGrd[1-2]45iF 2 Wb 2 & T, Lo va
— ZBEOFNFIRANATRIC 2 D & IS, (RARMICFIRE
NEHEHSETERVIHERDZHEOND Lo IckoT.

L2L, GridDEAICBWTA VA b=t F a7
A DRETHLL, ZOEILGHAI Ry = T3 E L
BT ENZW. FEio, MHSMCEDLI Ry U7 FIHE
17T, LANSHIEEN DA TD 7 71— R 728385 TOF|
HIZHT=-> T, GridD@EI28 T 5 8F 2 U T ¢ F8GER
B L 72 0 X7 =< U AME T T B AIREM N H 5.

F 4 ITPSE[3-8lIC W THIE AT - T D, RIFFETIE
7 a— Ry REREERE T Y a TEITIHEEIT O Y
a TEITHEL AT AB-TORRELEHE LTWD (X1
EHW) . OV AT AiIWebX— A THIH FIHREZR 3 A
TATHY, 2—FIEFES— (DSMY—3Y) DWeb
NR=UEBELT, VaTEADLLRERT —FOESEET
EITHZENTED. Fi2, DSMY— S L {EH % [FH
BT VAL R =X (DAY —N) EAEEL, N
FEICTH 2 LT, b7 I VOBRICEENE R
5. MPIVa 7OFR—rbLTEY, IOITIEIHRT—
2D 2BMRFICL DB NRRA MEOE W AT A bR o

TWD. KUAT AOBEIZBWTIEL, WebX—A2DHE
IR L CUIN— A DREIRAZ1TH 2 L T, WERY 7
b U= 7 RS, KRR SR —mD 2 &<
A VA N—IVREREE oo TIND.

TR
H—/\ (DAY=

DATRITXBEVAT L

WebI 554 o
:L—-Ijg_j-_’.i’ HTTPS
. DadRA, #BRTHmE..

H1 DatRAXBEVRATLHEH

2. PaTEAXRBEVATLA

(1) YRTLERE

KL AT AOBEEM KRS, VAT LB L
T, % —,30SicLinux, HTTPH#—/ NiZiXApache2, = L
CCOINBMET ZBBERLECThH 5. 2 —FRIOBRE & L
T, Web”7 7 U RIEFICEINEL, Web” T U DRRE
TlavaScript 3 a3t SN TV D MENH 5.

_37_



DSMY—/\

a—4
CGl program 7 —
»HtmI &)
HTTPS or HTTP _ 4
JavaScript Apache
Web browser Linux
os
QER

CGl program ¢——
HTTPS or HTTP

X2 VAT LEREE

(2) A—H DR

KU AT LEFATDHCHIED, 2 —FRENTD
NTWRNGEL—FEERT 2 0ERSH L. KRV AT
LTI — RSB Sy v TR 0, KBlc=—H
MERR ORI A 779, admintEfRIZ 4 T OEIENRTE,
subAdmin, general DNRIZHERR A B < 72 DAL & 7225 T
D, 2—WEEEITOICHTY, EALOWHEROFEN AL
DR E RO —V EBERTE D,

TaTDEA  #HRET WG
s D2 27N 23
general{EfR

SRATLRY)Y—REHR
INAT—FER

general 1—H D&% BEXIEHEDT A

B AT L E B D HIEH
subAdmin#&fR
subAdmin, geral1—H D&%

SRTLERTOTSLDTYTT—k
admin#&RR

X3 a—F ORI

(3) YaJ®E

Va TEITIRE Y AT L TIE, DSMY—A e — s
BWebR—TZBLTYa 7 DY —RA7 7 A L EZITH
D, 2=V PRLEFY — SR LN TED.
Va7 FRAT OB & AR

DSMH—/\
1Y (EEH—/)

( S b : F— ST A
' SaTRITHRE
SaJin%
E wry—s
1 @ R

e \ ﬁii’—ﬁ
v F—a4—/%

K4 2 a 7ETHEAK

=PRIV AT AEFA LTV a TREZIT I,
TuYxl MERL, AT EHYa TOHEREE L, Web
ENLTCY—=RAT7ANDT v 70— RE475. AR
BYaZldil—77 AV a7, ZIP7 7 A VE iz ldtargz
TrANEIRo TS,

V—=RT 7 ANT v T a— R, Va TETORIC
ERT a7 T ROFETNADIREEZITI. Zhb
Za~v RO VLD FET T2~ Rt T
WHY VAT Y AL ERTES. L, H
NFERR EEINT DI200F 4 Lo Y 72 EEERNIC
PERL LT=2WEAITIE, AT A LETHBRICY =227
TIMERTHZENTE, BHDOY a7 7 7 A WZEN
T5H L CRIT D,

W, 2—PIERGEHE — SORIREZITH (K525
M) . BHEY— A0 Y R MIFEICE#ERIEC Y — b
nNTEH, 2—FIIRAICHEY) TRV — 03 H 555
EF oy IRy I ADF =y 7 B80T 2 L THENLER
NTHZELNTXAD.

YRV T R Y T L - MO Firef

D @D BERW ENE TR AT AN

- -5 ) [ re sk Fion gt P R
- JES-System

Paf R E AT L

m—i i

Free Load
hec lroe
m H.E-m memeny | memeny [HERE oo acity

1| ] [skbocS [Pentiumd—2387GH: 1095 456ME | 444404ME 501084ME| 000 | 175GE

m T2 | Bl [itecd [Pentiumd—2396GH: 1095016ME 1013312ME [ 2170408 | 000 | 179GE
e DI | shbst [Pentiumd—2397GH: fio0n 183ME |34 |Toes | 1sace
::nu = |thh0_Celm=n—2.020Pk oo oo "3eGE
S iBBEE |5 | B esteOl [P ,'jjjjj A D | esee
[ I A

a | |aridiab? | Mot availablell -1E
W;.‘Ltl 17|77 [tz [ ot avaitabiell TRAFRR -E
LR
BEHED {RIEEDME

BLRFLICRE

OFTEAEIEE

Tl e

AlSMIEHET D RS, (I -Ea il ETTICL TR R o

LR

f f
xT =]

M5 FHR— N ERR

Va TR TROBRET — X RFRIE, Y AT AFEEIC
TP = RERT —ZHNY— % fRET 5.

(4) 3 THEA

DSMY— N ¥ g TR AMBGEZIT D &, =2—F0
ELFFEEY — NIt LY a THADRFRETH 5 ok E
EREZITV, Ya 7TRANFAREHEND &, Z0H
=NV a T OBAETS. Va T BNEASNFEY
— T, Va T REICKDETHINBZITo 2% Y 3
TOFEITEITI. bL, 2—PRBIRLZTRTOHE
T — SR EEF 7 ETRADRAETH - HE, EA
ARER Y —ARBNDIE AL Va— v rans. #
ASnEvar7B\RII7e =7 MiciEgsh Tk,
Web =V BHE T2 2 & THRED Y a 7 ETREN
s, 7ad=7 MIOWTIRHEE (6) THHTS.
Va7 BT LEE, EOHEY—/NIIDSMY— 3
K7 A b L= EOAEDbE S, DSMY— N2
HDDHEEDK X W\ T — F &M — MEficxk L, A b
—VELREIT .

_38_



(5) HERT—42 D2 ELRTE

KYAT LTI, RT—Fx 2B L TRETDZ
ET—FHDOYV =N NTTNTT IV EATERVWIELT
H, bI—HIVEE - AN AREL 2D u A N T
—H AR —=TEFEEL TN,

F = BRAFEDBRIZIIA A DIRAFSE & T DRI %
R, VT ORGFEIITERT —F 2 M L7z b O &R
f£9 %2 & T, HDDEEZHIKI L TWD. K6ITHERT —
A E2EALLTRIFEL TN D & EOMARKZRT.

AT Y—N
TR %
N FIF—mH—

DSMH—/\
S
BELBE P
E) 74

RBRT—IDREIZLY
TG

M6 FERT —F 22EL L TRIFL T D & OB

a1

FT=8Y—1\DEI>
T—REAGAE

(6) 7oLz y hEHE

RKUAT LTI, YVardazFT+aEIcTay=s b
EER LY a ZTIERERRTT 5. Ak Y a 7IITIEE
RO varngEASnD &, BIEDOY a 7ETOFM
ZWeb EX BB CE, BEDY a TRFETHTH D0
BT LTI hOEH, ¥z 7KILLEREIC L2V 2 70
W, Va TEMTRTHROT 2B REETR— L
TWa., My a 7ETHRCBT 7 e vy FNNEE
R

= O Gl

=
3 BTG =
‘/37%'_ TALOR) SR ERTEF
| Lewsin b (PR —— ZSHER
- . B J:‘:’!h—rﬂ.;ﬁ’r}i!é EIOry
DEWEYN Mok

T

X7 va7ETHICER

SR E N

3. ML RTLEEE D RT LBEXE

(1) B RTLER

K AT NE, EEY—NTHDHDSMY— "B 2T
LY — ORI U T H LB S 2T L5
PEERE A BT DIEREA A LT\ 5. £72, DSMY— %
PR — M T DDAV — EAEH L, DSMY— 3 & F G R
ZFEW L CERT S Z & ClifEEEZ2EmD TN S,
DSMH#—/8, DAY — NITEMIIZ AT LY Y —R
HHOBBEIT, AMOBEWY — "~BE#%21T5. *

72, DSMY— 3T k7 7 URFRAE LI=HEIIIDAY —

PEAR - AL CWB78, T 7R iDA*j‘—/\ﬁ'J’G
VAT DOFHEREITD.

DSMY— 3%, BHEOH— SIZR Y AT LU OIESE
WCEVARPE LN R T =< AR — %
HKALEEE, 8D X 5 ICHy AT NEHBEEITD .
DSMH— NIIRER Y 7 = Ak, JEV 7R b, R
U7z A MEIAIZFITL, B EIZIERICAE I T
DRGEET 5.

OB, WEFRRY—AAFIETHLRBRLEES, T
BExMH Y 7 = A M BRAT S 4, BIEDODSMH— 3
i%*;’éﬁb%ffujﬁé Y — TR LA, /\47“—/\

Wk LAERR Y 7 = A R &EEE L, &% — X0 fERIcxt
THREDY 7 = A M EZIT D EAFOERY— HiE
fEIkT 5.

BFEY—/\

=R EEY—N ZOfthH—iN

[11]
J [ITE

B

N ﬂuv—xﬁﬁm%ualih
1)y —RIEHRIG YT TR
REFEY TR

EEI7AIILREBI)I T

REVIIR

REVITAL

EEWEERR

TRV
HEYIIRE

EEREREEL

X8 ®IT AT LNEPEE

(2) EIRY%E DSM H—/~ADT7 U R

ARUAT ATIHERY — AP ET 5720, K
VAT MFICGUT L BAHTTPU 4 L7 &AL, B
FODSMY — "~ S ZTF AL Ro TS (K92 S

) . 2—=FRKRRAT LT 78 RT D5, VAT
LHNOLED Y —NOURLE 2515 TV, Z DRFAL

DODSMY— "~HEITT 7 RT3,
i S RFLADYF—IN

e e
Y

2. H—\O5—23a XMLI7A L&Y
R R TODSMY—/\URLZE S

X9 HTTPY ¥ A L2 b

_39_



(3) VRTLIEBEXE

BYAT DI — P REFHIERETEDL L OLE
/RO Y 7 N T = TR TR EZBER LT\ 2
2%, WindowsIZIENEH LA TWAS —fix2—WIZ & - TiT
LinuX ECH—R"Y 7 v =27 DA A b—/L EEREIX
gLl EicREETH 5.

B AT AT, =Wzt Ly AT MBEE 1T
LT, —FOAMERET D, AT AMEETIE
LT, By 8T v SCDORMEBEFV AT A LETO

AVAS=NAZ VT NERKEOYFR—FZ2 LTS,

v hT7 v TCDEHWZA VA F—E, CDNDA >
A=A VT N EFETTHI L TCUND LD XEETE
KOA A M—/AMEENBMEIND (K10ESH) .
HEBEZHBET 25503y b7 v 7CDEAH VI
HWRH 5D,

BESRATL

RS-

o;}\
COIIN CUITOREER AV Rh— L
A2 Ak—JLCD SRATLDAAN—)L

T ERPMN —FRR
MPIETRED AV RL—IL

10 A > A h—1ACDZEHWEEFEY AT LD
HOELH—3Em

BEfF VAT A ETA VA M=V A7 VT NEAKRT S
BAE, DSMH— IS TS IRIERE A R L. SEE7
ANERZWIZTZETA A M= A7 )7 FindERk
Ihd. a2 —YRIG— N ETETTHZ & T,
HEA A h—A2Tbhd (H11E5H) .

QEBEY—N\HEE

X11 DSMY—NR_THER LA A R—L AT U T |
RO TV AT ABREE~OHH Y — 5800

AVARN=NVAZ YT NOFETEITO &, WebP—
THDApacheD A A h— v F = v 7 &IV, 4 AR
— L EN TV R WA ITyum=Lapt-get Z F| L 7= A > &

M= %179,

WAIZMPIFRE O A[H &2 2 —HFIZfVY, —F2B3MPEEA
ZIRE LA, mpichdA A h—/L%&Bith9 5. MPI
BETIHBEEZITORTCOY —N"E2HETILERD S.

MPIFREH%, FHREMEDEE (f A F—/LCD%
AW EoR) 1%, BT —FRERUFERET 7
ANDERREIT D . BEEREEIGBINT 235818, BEfFR
BRICBFEENTWDEY— URLE AN T 5 Z & T, DSM
T— TR LB 24T O LRI HE R T 7 A LV E IR
BL, BHEY AT ANEEESNS.

4. £&OH

Fxlk, /e —XRoHGHEBREICBW Y a 7HE
ITHBVAT DB Lz, KRV AT L, YVa7dok
AR OSERT — X OIS EWeb 7 7 U NBIT2, o
GridX KLy =7 AW WHHGEIREE S AT LA Th S,
F 72, DSMY— T AR U B E E &% & DAY
—NLDEBRO2EIC L > TEAR MEZED TV,
EHIT, KVATATIHEA A RM—=ACDEA VA b—)L
27 VT MEFSREIC X AMESHEEITH 2 LT, BS
WA VA N—VA[REE IR o TN D,

&

1) GGF : http://www.ggf.org/

2) The Globus Alliance : http://www.globus.org/

3)Inaba, M., Fuju, H., Kitamuki, R., Kawata, S., Kikuchi, T. :
“Computer-Assisted Documentation in a Problem Solving
Environment (PSE) for Partial Differential Equation Based
Problems”, Trans. of the Japan Society for Computational
Engineering and Science, Paper N0.20040025, 2004

A)RATENE, TRIEELHE, AR —, B, BB,
s, JIHER @ oBOURBERREEL “D-NCAS”
WZBITDE Y 2 — L, G R S SR,
Vol.10, pp.735-738, 2005

SYM A, EAETENE, FREEECHE, RENRFN, R,
FaEs, NAER  SHGHEEERRIC R T2V a7
TRV A DU AT LAORS, HELYSHES
34, Vol.10, pp.739-742, 2005

6)Fuju, H., Sugiura, H., Saitoh, Y., Hayase, Y., Usami, H.,
Yamada, M., Miyahara, Y., Kanazawa, H., Kikuchi, T.,
Kawata, S. : “Job Execution Service System in a distributed
computer environment”, ZE8[RIEMRIREE Y — 7 > =
v ZIEE3E 7Y v R I —iSC4E, pp.52-57, 2005

7RI, BEAFH, FEEt—, ZHBY, BRI,
FRBARFN, FHERACDE, maEEs, JIIHER @ 2iGh
RHEREEICB T 5V a 7TEITEV AT LOB%, i
BTS2 ATHARSCHE, Vol 11, pp.537-540, 2006

8) KHERH, fEv:—, /NEFFE, HAKS | BEANY
2V EIER Lo i R & OB MR~ DA,
TR TS A UEE, Paper No.20060011, 2006

_40_



PIV 3

REANY FMLEEDS

The 9th PSE Workshop’06

EAEIZm I+ T

TOWARD HIGH SPEED CALCULATION OF PIV VELOCITY VECTOR

wmeY,

REH] 2, Young-Ho LEE”

Makoto Takeda, Toshiaki Ohkuma and Young-Ho LEE

D) @RKFRZERE AR AT SE RS 7 B B L AT R AR

(T920-1192 )11 VA IR T A 18,
2) HE KBRS HEFZERT
3) L EREVEERFEAEIE R TR #dz

(T921-8051 A4 RTIEE 1 T B 35 Fih,
(T609-791 #H[ELE LT,

takeda@superdry. s. kanazawa—u. ac. jp)

ohkuma@godai. co. jp)
1yh@mail. hhu. ac. kr)

We have developed distributed computing system using middleware EnGrid for Particle Image
Velocimetry (PIV). It is composed of PIV researcher’s personal computers (PC). When applied to Karman
vortex data and standard PIV data, the throughput time by KMU-PIV and PIV analysis program is shown

to be shortened.
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NAREGI is a Japanese National Grid Project started in 2003, whose chief aim is to develop a set of Grid

middleware to serve as a basis for future e-Science. In this paper, we describe a software tool called

NAREGI-PSE (Problem Solving Environment), which aims to supports the scientists” works for scientific

computer simulations on widely-distributed heterogeneous grid computing environment. Its core

component is implemented as WSRF services based on some grid standards, such as Application Contents

Service specification. NAREGI-PSE achieves functions sharing peculiar applications in each research

community, which is implemented as Virtual Organization. The shared application program is easily

compiled and deployed to grid environment using NAREGI-PSE.

Key Words: Computing Grid, Distributed PSE

1. Introduction

NAREGI is a Japanese National Grid Project started in
2003, whose chief aim is to develop a set of Grid middleware
to serve as a basis for future e-Science. The NAREGI project
is one of the core projects within Cyber Science
Infrastructure (CSI), which is comprehensive framework in
which Japanese universities and research institutions are
collaboratively constructing an information technology based
environment to boost scientific research and education
activities™®.

The large-scale grid project to integrate hi-performance
computer resources dispersed geographically is promoted in
many countries. For example, TeraGrid in the United States
integrates resources include more than 102 teraflops of
computing capability over 100 high-performance networks®.
In such grid environment, it is quite difficult for users to

know the detailed specification of the distributed computer
system they can use.

The other hand, most grid users will not write programs>.
Instead, they will use grid-enabled applications that make use
of grid resources. These applications may be widely
distributed general purpose software or applications that are
used only in specific fields. In advanced science research, the
latter is very important. Probably such applications are
developed by small groups of researchers, and most
researchers only use it on the grid resources.

We addressed needs of application developers and
application users in advanced science research. Application
users want to use applications by minimum knowledge of the
applications and the grid environment. Therefore, application
developer should set information of the application
beforehand.
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NAREGI-PSE focuses functions to share applications, to
deploy applications onto the grid, and to compose workflow
using shared applications.

2. The NAREGI Project

The NAREGI project is a five-year project that was
instituted in fiscal 2003 in JapanY®. NAREGI aims to
research and develop high—performance, scalable grid
national

middleware for the scientific computational

infrastructure. Such middleware will help facilitate
computing centers within Japan as well as worldwide in
constructing a large-scale scientific “research grid” for all
areas of science and engineering, to construct a “National
Research Grid”. NAREGI also aims to lead the way in
standardization of Grid middleware.

The middleware R&D work is being conducted at Center
for Grid Research and Development, hosted by the National
Institute of Informatics (NII) in Tokyo, Japan. The grid-
enabled nano-science application work is under the auspice
of the Center for Applications Research and Development,
hosted by the Institute for Molecular Science (IMS) in
Okazaki, Japan. These two centers are collaborating to
establish and operate a dedicated NAREGI testbed with
Japan’s SuperSINET as the underlying network infrastructure.
The testbed will facilitate nearly 18 teraflops of computing
power distributed over nearly 3000 processors.

2.1. The NAREGI middleware framework

The grid middleware R&D work consists of six research
and development groups, as shown in Figure 1, which are
referred to as “Work Packages” (WPs). WP-1 focuses on
lower- and middle-tier middleware for resource management,
such as a super scheduler, GridVM (providing local resource
controllers), and distributed information service. WP-2 covers
basic parallel programming tools for the grid, mainly
consisting of two key middleware pieces, GridRPC (for task-
parallel applications) and GridMPI (for data-parallel
applications). WP-3 works on grid tools for end users,
including grid workflow, problem solving environment (PSE),
and visualization tools. WP-4 deals with data grid for the
federation of spread world wide on the grid environment,
while WP-5 investigates networking, security, and user
management issues for high-performance grid infrastructures,
such as real-time traffic measurement, QoS provisioning, and

optimal routing for VOs and robust file and data transfer

protocols. Finally, WP-6 acts as a liaison with the Center for

Applications Research and Development, developing

application-specific middleware components in order to grid-
enable large-scale nano-science applications, including those
that require coupling of multiple applications on the Grid.

WP6: Grid-Enabled Nano-Applications

WP2: Grid WP3: Grid Visualization WP3: PSE

Programming -
-Grid RPC WP3: Grid Workflow a
-Grid MPI p— Environment
" WP1: Super Scheduler WP1: Distributed
Information Service
(OGSA)
l WP1: Grid VM I

WPS5: High-Performance & Secure Grid Networking

High throughput network for
research and education (SuperSINET)

Research
Organizations

NIl IMS Universities

Computing Resources

Figure 1. NAREGI grid middleware stack

3. NAREGI-PSE

NAREGI-PSE is a part of results of the grid application
environment (WP-3) group activity. NAREGI-PSE facilitates
sharing, deploying and execution of application programs,
without detail computer-related knowledge or skills on the
grid on the user's side.

The present research target issues of the NAREGI-PSE
include the followings: (1) Simple and easy execution of
users’ application programs on distributed computers. (2)
Simple and easy deploy of users’ program onto the
distributed computer environment. (3) Simple and easy
software register into the application pool in the PSE server
to provide a software-reuse environment. In this mechanism
the NAREGI-PSE supports users to reuse previous software
for their own purposes. (4) Problem solving scenario written
by the workflow is stored in the application pool the same as
single application. End wusers easily reuse the stored
workflows developed by themselves or by others for a new
problem solving scenario.

Based on the NAREGI-PSE presented in this paper, users
may work smoothly on a distributed computer system: users
need not have precise information about hardware location
behind the PSE, and execute their software without

difficulties.
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4. Implementation

NAREGI-PSE is implemented based on OGSA with
WSRF. WSRF provides ability to model stateful resources in
a framework of Web services. WSRF defines conventions for
managing “state”, so that applications can reliably share
dynamically changing information.

The NAREGI-PSE system consists of four WSRF grid
services and client GUI, as shown in Figure 2.

NAREGI-PSE
W Service Container (Globus Toolkit 4)
r r OGSA-DAI " Application
Register f.‘ié’,‘,ii‘hf',l IR"‘(‘Z;’C‘;;W
Retrieve T ACS Application Pool

Deploy

| Deployment Service
ploy. ploy

| Compile il v 4
[+ Compilation Service

Web Browser oA

|
Grid Workflow Services
(Java applet) -
Ll Super
Scheduler

Figure 2. NAREGI-PSE System Structure

saounosas Bunndwo)n

Grid Workflow

The NAREGI-PSE client GUI serves a user interface to
users, who work on distributed computer systems. The
Deployment Service provides the function that transfer files
of an application to remote computing resources, and execute
“post-procedure” to configure and/or examine deployment.
The Compilation Service provides the service that transfer
source files of an application to remote computing resources,
and execute compile script, then collects and store binary
files to ACS if compile script succeeded.

The application pool is implemented by using the
Application Repository interface and Application Archive
format of the ACS specification. And Application

Information utilizes OGSA-DAI and PostgreSQL.
4.1. Related component of NAREGI

NAREGI-PSE operates cooperatively with the grid-
workflow, the super scheduler, the distributed information
service that is developed in NAREGI.

The information service of NAREGI is a distributed
information service, which maintain various kind of
information; CPU, memory, OS, job queue, account, usage
record, etc. The information is aggregated and accumulated
in relational databases hierarchically. CIM (Common
Information Model) based schema is used to describe the

resources in the computing grid®. VO (virtual organization),
access control for application is supported by using the
information service.

The super scheduler of NAREGI is a scheduling system
for large-scale control and management of a wide variety of
resources shared by different organizations in the grid
environment. The system will be aimed primarily at
identifying resources that can meet requests from batch job
users and allocating these resources to specific jobs.

The grid workflow is a visual tool for seamlessly
preparing and submitting distributed jobs running on remote
computing resources. It handles programs and data explicitly,
and is independent of specific Grid middleware. Complex
workflow descriptions such as loops and conditional branches
are supported for nano-science applications. Graphically
described workflow jobs are converted to an enhanced
workflow language based on WFML (WorkFlow Modeling
Language), which is a common interface with other systems
such as the PSE.

4.2. Application pool
4.2.1. ACS Specification

Application Contents Service (ACS) 7 is a set of
requirements and specifications that is being worked on by
ACS-WG (Working Group) within the Global Grid Forum
(GGF), which is an international standards and community
body focusing of Grid technologies. The ACS Specification
Documents defines a standardized way to manage and handle
a grid application as a deployable logical unit so as to
maintain their consistency, reduce management overhead,
and enable automation throughout the lifetime of an
application.

ACS architecture is described as follows. ACS provides a
repository for grid applications. Application producer create
Application Archive (AA) instances accompanied with the
meta-information describing the contents. The AA is a logical
bundle of files that is used for provisioning and executing a
task in a Grid system. Such information may include, but is
not limited to, the application executable code, configuration
data necessary for initial deployment of the application and
the deployment descriptor documents.

X

Application
Producer

Application
Archive

subscribe

history

contents
contents

X

Application
Consumer

ARl Application ARI
Repository
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(JSDL). The application with a different resource

requirement is stored as another application archive, as

Figure 3. ACS Concepts diagram

An AA consists of an Application Archive Descriptor
(AAD) and zero or more Application Contents. ACS
repository will parse and make use of the AAD. AAD may
contain information such as identification, access constraint
policy, and information associated with the structure of the
AA contents. In order to realize Application Contents
retrieval, ACS repository needs to know the meta-
information of the Application Content files, such as the
names and types of the files. They should be provided by the
Application Provider and be included in the AAD.

shown Figure 5.

Figure 5. Application Archive of NAREGI-PSE

AA
Workflow
AL described in WFM
_~--= Source code =~~_
- ~

AA AA N

Binary Binary Sinary
Executable A Xecutable B _~€cutable C

4.2.2. Implementation 4.3. Compilation and Deployment

Application Archive of a single application contains the

The Compilation Service provides function of remote

followings: compilation, according to the following procedure.

®  Source files (optional)

® An executable file (required, but it may be
generated by compilation procedure.)

® A compilation procedure (optional)

® A deployment procedure (required)

® Files required for executing the application
(optional)

~ Application Pool with
Application Contents Services (ACS)

NAREGI-PSE
Application Pool
Application Information
Application USRI
PP Resource Requirements (JSDL)
Developer

+
Create, Readh ACS (Application Repository)
Update,

Delete I I _— AA Descriptor
Q Application
Application | ' congents
conten Repository iy
Application . R

Signature

Pool A
Application Interface N -
Consumer :

Figure 4. Application Pool of NAREGI-PSE and ACS

1) Retrieve and select a application to compile

2) Display candidate set of computing resources from
resource requirement of the application

3) Select (a) computing resource(s) for compilation

4) Transfer files to the selected computing resources
and execute compilation

5) If compilation is succeeded, the result files is stored
in the application repository

6) The Deployment Service provides the deployment
function, according to the following procedure.

7) Retrieve and select a application to deploy

8) Display candidate set of computing resources from
resource requirement of the application

9) Select (a) computing resource(s) for deployment

10) Transfer files to the selected computing resources
and execute “post-procedure”

11) If post-procedure is succeeded, deployment
information is stored in NAREGI-IS

On the other hand, an application will be required by

other application. For example, an application using the

An application stored in Application Repository will be a
part of a complex application, using the grid workflow. A
workflow consists of some applications can be registered in
NAREGI-PSE, too. Application Archive of a workflow
contains a workflow file described in WSML.

function which is provided other application may link library
files when it is compiled or executed. In such situation, these
related applications must be deployed on same computer
resources. Therefore, application developer can register the

applications required when the target applications is compiled

Resource requirements of applications in NAREGI-PSE
are described based on Job Submission Description Language
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Figure 6. Compilation of related two applications.
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5. Applications and results
5.1. Grid-enable nano-science application

Grid-Enabling Team (WP-6) in NAREGI is developing
application-specific middleware components to grid-enable
large-scale nano-science applications, including those that
require coupling of multiple applications on the grid. One
example of such applications is multi-scale and/or multi-
physics simulation, where each application component
utilizes different mathematical and physical modeling
approaches and cooperates on spatially or temporally
different calculations. To advance such multi-scale and/or
multi-physics applications, users have wasted large amounts
of effort in developing custom codes and decomposing
original codes for semantic-level communication between
heterogeneous scientific application components

To facilitate easier usage and minimize customization
processes of original user programs which may be legacy
codes, WP-6 have been developing a middleware system,
called a “Mediator” on top of the GridMPI, that provides
high-level transparency in automatically transferring and
transforming data between heterogeneous application
components”.  The  Mediator Application
Programming Interface (API) as a statically linked library.
The programs communicating through the Mediator should
link the library when compiling the programs.

By using NAREGI-PSE, we composed a workflow
consists of two applications having different model and the
Mediator.

provides

5.2. Using NAREGI-PSE

The Mediator is the application tool, and it may share the
application in a research community (VO). However the
programs using the Mediator may have more specific purpose.
For this reason, it should be registered each program
separately in NAREGI-PSE.

medocos/

src/.
bin/

compile.sh

lib/

adamsolv/
' sparticle l Tk

adapt3

compile.sh

Makefile

*.c

iy

Figure 7. Source tree structure of sample applications.

Source codes of the application are shown in Figure 7.
Registration of the Mediator program is same as an ordinary
single program. When registering the program using the
Mediator, the registrant should set the relation to the
Mediator. In this example, there is the relation only when
compiling the program. By the way it can be set a relation
which deploying if needed, like a relation referring a
dynamically linked library.

When compiling the program, it should be known the path
of the Mediator program is deployed, because it is
dynamically decided by NAREGI-PSE. NAREGI-PSE
provides the path information using environment variables.
Figure 8 shows a compile procedure (Makefile) of the
program using the Mediator. A name of environment variable
can specify/modify by the registrant when registering the
program.

We used computing resources are four clusters of 1A32
architecture nodes (OS: Linux) and one SMP computer (OS:
AlIX). When compiling the programs using NAREGI-PSE,
application users do not have to know where the Mediator
program is deployed.

We composed and ran a workflow using the Mediator, as
shown in Figure 9.
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# Makefile for MEDOCOS example
#
MPICC = $(MPIROOT)/bin/mpicc

CFLAGS = -1$(PSE_AP_mediator)/include\
-DVIEW -DMPI

LHDR = $(PSE_AP_mediator)/dexlibrary.h
LIBS = -Im

DEXLIB = -L$(PSE_AP_mediator)/lib -ldex

all: smesh sparticle adapt3
sparticle: sparticle.o readparam.o
$(MPICC) -0 sparticle sparticle.o
readparam.o $(LIBS) $(DEXLIB)
smesh: smesh.o readparam.o avs.o
$(MPICC) -0 smesh smesh.o
readparam.o avs.o $(LIBS) $(DEXLIB)
adapt3: adapt3.o
$(MPICC) -0 adapt3 adapt3.o

$(MPICC) -c $(CFLAGS) $<

Figure 8. Modified Makefile of the application

,,,,,,

Submit this workflow to grid
resources using the Super
Scheduler.

smesh

Figure 9. Workflow using the Mediator

6. Conclusions

We presented an overview of the NAREGI Problem
Solving Environment, which is a software tool for sharing
and deployment applications in large-scale heterogeneous
computing grid environment. Implementation of NAREGI-
PSE is based on grid standards, such as ACS. We applied
NAREGI-PSE to nano-science multi-physics simulation
using application tool “Mediator”. NAREGI-PSE facilitates
sharing and using application tools developed in groups of
advanced science researcher, such as nano-science.

The NAREGI project has been released beta version of
NAREGI integrated Grid middleware including NAREGI-
PSE at May 2006. One of the first implementation of ACS

specification is also included. Although there are some
extensions that we discussed in this paper, they will be
released in the next version.
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We designed functions for high speed Execution in soundboard simulator based on mode analysis
method. In the paper, we describe a damping coefficient adjusting function based on measurement and
mode analysis module using sockets network.
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Introduction of Remote and parallel visualization system
using MicroAVS as front end user interface
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In this paper , we present a remote and parallel visualization system. The feature of this system is shown as
follow 1) Adopting MicroAVS as a front end user interface, users could select visualization methods and set
parameters easily, 2)Parallel AVS/Express operates on PC cluster so it handles large data, and users can visualize
simulation result without downloading these data on their desktop PC. 3) Users can extract region of interest form
simulation output on PC cluster and visualize them on client PC. 4) The visualization parameters of MicroAVS
are send to parallel AVS/Express in XML form. It becomes easy to operate more by cooperating with the HPC

portal.
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DEVELOPMENT OF PORTAL WEB SITE FOR VISUALISING NUMERICAL DATA
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The portal web site “e-Axis” has been developed for visualizing numerical data by using the open source software

and the chart library OpenViz. The e-Axis prepares several two- and three-dimensional graphs which are

dynamically updated on your demand, i.e. changing target data, viewpoint, etc. The e-Axis has been customized

for applying to the strain monitoring system with optical fiber sensor.

Key Words: visualization, portal web site, data bank
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WEB-BASED SYSTEM FOR FACULTY DEVELOPMENT USING OPEN SOURCE SOFTWARE
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Aoi Koga, Hiroyuki Fukuda and Kazuhisa Niwa
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The web-based systems by using the open source software have been constructed for supporting the

faculty development in Nagasaki University. These systems provide services for improvement of

education. For example of the course evaluation, many portfolios for each learning history of students

can be analyzed by using the text mining technology. In addition, the storage management technique is

introduced in detail with the specification of the composed servers.

Key Words: Faculty Development, Class Evaluation, e-Portfolio, Text Mining, LAPP
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Development of a workflow tool for PIC programming environment

HBRFRY, MY, R E ALY
HAYASE Yoshikazu, TOGA Shinji and NARUSE Yoshinori

1) L &bt &SR 7R &5 TR

(T933-0293 & |11 R it K v & IL ik &5 1-2, hayase@toyama-cmt.ac.jp)
2) LfE &L SRR B TR

(T933-0293 & |11 R K T v & L & 1-2, toga@toyama-cmt.ac.jp)
3) F B LRGN E E MR B LR

(T933-0293 & |11 W& it K T v & IL i &5 1-2, naruse@toyama-cmt.ac.jp)

A workflow tool for PIC (Peripheral Interface Controller) program environment was developed as
a learning system using a robotic car. The project using the system was undertaken for
collaborative works with a foreign school. PIC can control a motor etc. using a program written
in the memory. However, the target students in the project are beginners of programming.
Therefore, an easy programming environment for PIC program creation is required. In this paper,
we present a workflow tool of PIC programming environment that can also use the object for
beginners of programming.

Key Words: workflow tool, PIC programming, problem solving environment
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Development of Problem Solving Environment for Poisson equation.
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Fluid e-Laboratory which makes research and development of fluid easier has been developed as

problem solving environment (PSE) for scientist and engineers. Developing the system, we developed
the system that solves Poisson equation, and it applied to the problem of the structure analysis. Using a
web browser, Scientists and engineers who don’t know IT well can solve the problems. As a result, it

came to be able to research at the 1/3 time and compare result easily.

Key Words : PSE,Poisson equation, Web, Workbench
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MODELING SUPPORT IN DISTRIBUTED PROBLEM SOLVING ENVIRONMENT “D-NCAS”

TERERE—D, A, R h?),
RB—2, BBk, 45uaEY, JIImELR
Yuichi Saito, Hideaki Sugiura , Tetsuya Ozaki,
Hajime Nagano, Yoshikazu Hajime, Takashi Kikuchi and Shigeo Kawata

D FHLE RFRERE LA ERERE T LEHY (T321-8585 MiARFHE MK 7-1-2)
2)FHNE RFPRFPe LA = 0L ¥ — BB 7 i3 (T321-8585 iR FH = MR 7-1-2)
I)E LA E SRR E TR TR (T933-0293 & ILIRBHETIBEITHEA 1-2)

HFERFTHMERET LFF (T321-8585 HiARRFE SRR 7-1-2)

In this paper, we present a distributed problem solving environment (PSE) system “D-NCAS” and a
modeling support module in it. D-NCAS inputs partial differential equation and supports generation of
programs in C-language. The system consists of several modules: a problem description module, an
equation manipulation one, a program generation one, a documentation one, etc. These modules of the
system are distributed on network-linked computers. Extensible Markup Language (XML) is employed
to describe all the information in the system. The concept of the distributed PSE extends the potential of
conventional PSE systems. The modeling support module serves two function: 1) support of modeling
database construction by experts and 2) suggestion of mathematical model based on keywords. The

modeling support module is developed to enhance the input support module.

Key Words :
Computing
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The Development of Visualization System based on the concept of Problem Solving Environment
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Now, vsualization system is an important component of the system to support computer science. So far,
many kinds of visualization technique and system have been developed. Lookking from the viewpoint of
PSE concept, visuaalization system should not support to only a data visualizing, but also all area of
research cycle. Visualization system should support the presentation, the collaboration with co-researcher,
the archive of the researches and new budget acquisition. Expanding the visualization system, the
integration with existing sytems is one of efficient way to develop the new type of visualization system.
To do that, we propose a concept “visual fusion” which is the idea to mix some outputs as computer
graphics only in visual. This paper introduces the concept and some systems implemented along the
concept. Thisi is a summary of the Univercity of Tokyo doctor thesis.

Key Words: Visual Fusion, Visualiztion, PSE
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The 8th Ishikawa e-Science which is intensive course on science using information technology for senior high school
students in Ishikawa prefecture was held during July 15-17, 2006. Under the main theme of visual science, lectures,

training, and case study of simulation, computer graphics, text data compression, stereo image, robot, and presentation

were carried out. This paper shows the details of this intensive course.

Key Words : le-S 2006, visual science, IT, education
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e-LEARNING CONTENTS BROADCASTING
M 2V, W EY, KR, MERESY, IgEERY, o A0
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The methods to broadcast e-Learning contents have been investigated. The methods are web page, vodcasting, and internet
video site. Advantage and disadvantage of these methods are shown and discussed in conjunction with the contents of
Ishikawa e-science. Vodcasting is shown to be the most powerful and useful method for broadcasting the contents of
Ishikawa e-science 2006.

Key Words: Web page, vodcasting, Internet video site,e-Learning
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In this paper, we present a steering function in distributed problem solving environment (PSE) system
“D-NCAS”. D-NCAS inputs partial different equations and outputs C-language source codes to solve

problems in FDM/FEM. The system consists of several modules: a problem description module, an

equation manipulation one, a program generation one, a documentation one, etc. We present a steering

function in a distributed PSE. The system reduces users’ load and improves recycling of projects by the

steering function.
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