SN KREZZ2MTIER Y R b

Kyushu University Institutional Repository

[2007 ] RFIBHRIRFEAREREHR : 2007FE

https://doi.org/10.15017/1470731

HARITER : LMK IERBTEARIRELR. 2007, 2008. NIMAKFERBTEARE
N—=2 3

HEFIBAMR

.

W KYUSHU UNIVERSITY




BT5E ANV MBNY

51 #REtET7 4—5 L~REIRES A 75 )NDOEE - B2 - HaEsTH

~

200749 A25H CK) 1T, NMMREEHEBMERF LY Z—tNANRT - VAV a—
ZERELTWBELE, IBM, HI&HL 5 RBEEBI AN %807 | RARRCREI NS
LS A4 75V ZHR0NCHEE - BEERBNA L TWEREE, HOETSEBOEHEAZERV LI,
MICETEICEES 2 RIUROFEPERE B L CISHED SHEN L TWiEE E L .

D& 274 T, Bt A&y 7, 24 —@&ABGRELHEL, BLEERINENRDEINE L.

(TF—S L7 a5 L)
e 10:30~10:40 FASDKRE

e 10:40~12:00 = F XEF (B8 ) - V7 b o T HEIEARL)
FKEY X )N— R 1FFDAFEREIN Y 47— MUMPS [CDUNT Y

CHBEED)
REIR ) S— ARG AEROMFFEE Sy r— MUMPS IZDWTC, £ DOEEE L FIFH
A, BXUBIHERZENT 5.
MUMPS (a MUTtifrontal Massively Parallel sparse direct Solver)i&, EWNOLE 70
T b PARSOL(1996-1999) TRHFEE NI/ ST U w I RAL VYV T M TH 5. BFIC
VRN DOBFZEHERE CERFACS, ENSEETHT-IRIT, RAL OWIZEENSHE L, BESK M
ICUhRME SN, ENSEEIHT-IRIT M SEHE N TS (http://mumps.enseeiht.fr/avail.htmD .
T4—FLTIE, AVTAHIVZTREDNOEMENZET TV r—a D5F—4
ICED S BEERE BN 5.

(B£)

o 13:00~14:20 21|t (HEAT A « ©— « TL (#F) - HEEBEHIZEAT)
FERTHMRERDET 1 AR DEREEL L WSMP

CHEEED
& UDICKIRBR B TH 2 (R 5UTH & $ 20T 1 KRR EERE TR LD
AV b, RIERELHIBLTRRS. X, BEITHARFRESICDOVT, JE
FFAF) (Ordering) & FHEEORZRERL, WEHEOT7 Tu—F%2E#2%. chbd
DERZEE LIC, WSMP (Watson Sparse Matrix Package) DFid%: L HEEERFBNT 5.

(k)



HEHE ANV MEN

e 14:30~15:50 =¥ f# ((B) HIZEYERT - HREFFEAD , R OERE (B HILELSIV AT

LX)
MBIz SR11000 [T BRITFIETE S 1 75 1) MATRIX/MPP/SSS & BEIF 21 —=—> i@l
XY §874]
(R

SR11000 [Al) T35 A 75 1) MATRIX/MPP/SSS DRIERBNLET. K, K
BRI RTLE (RCM, ND, MD) & R1Ef#7% (GMRES, BiCGStab) 5 & UE#E
A=AV IVNIEDWTEDREEMRHBUES. £z, WIFEEE LT, BT
SATSYVDHIF 2 —= Y AT R D HAC OV T HHERE LE T

(PR

o 16:00~16:45 flij fiist (AW Y a—YarvX), EE (BREHYY2—vav ),
2% (BERT7 A - E— - TL #)
MBI MIVET 0455 L0 SMP/MPI M5 HERED LEEL

CBEED
BIREREIC X 32BN THO SN A HBEREDH—FIVTH D, BiTHL
N MVORERIES 27175 LBV T, OpenMP Z{#H] L7z SMP ifi5] & MPI
ZER UTen B A €Y MyIkEED IR Z, O TSy b7+ —LTH#ETS. 7
Tty Y OFEMRE, Frv o bYEATYOT— 2 EEMES, N—FTx7
HHeEERB UM ZITS T 8T, N— Rz 7l U FEZRE T 5.

o 16:45~17:30 F& E—HF GEHA) , (g B GEHA , Kk % GEXR , TFHE BT G
WA, RENGEEHN), EH Bif (FHR)
MREDEREZZERLEFHY I 2 L— 3 Y OF#E(E)

CHEED)
FMFERYIAL— P 93FEMIIal— 3T, HEOEEIGCLTER
T 5 NEZERERE TIVE L RMEA B OREREZ Y 7V 2 A LICE Uk
Fhidabixwv. 2oeE, FRIGEGEEMUETE 5728, #Eid 3RERIIIC
BOTHEIREHEABEROBICEE VBRI TE 5. AEHETIE, ol
B U@ bR R DV THRE LR 2 BN T 5.

Oz D&%

*  HRRRE.
* AR EREC AR Z B HET.



5.2. BIERE 7+ —J A~ 4EWE - SERBEEENOR) MA B L UEESHOBIRN L 51~

52 ERETE T +— 3 L~4ERE - ZERBEERENORJEIS LUE
R MTDOIVIKE S~

200710 A 22 H (H) KM REEERABTAR LY X —ICBW ML E Lz, ERHED
MEICRE I NS ADBREDHEZZ IR TOREHBREICBVWTR, ZEEHEEZHVWSC L
DERDZZ UMY « NHEZ1E2720DEMEFRTHATENHOSNTVET. SHOT+—F LT
&, BEHOD 4 5EE - SEEBEFHEOEEHMCOWTHEL TV E, S1%0NmMEH L
¥ L7 BEFRETIE, 4ERBEREREURERES A7 5 ) OBRERMREFHG & L I8N L
TWeiz&E Lz

SINHFE 378/ T, FiiAZy 7, 2o 2—8RBEGREHEL, BDEERIGEN D ENE L.

(TF—ZL7a5SL)

e 13:00~13:30 #%75 [#%% (NEC HPC [RFEHEEARTED)
(iR 4 (SEEERE/\Y 4 — ASLQUAD OREZDEBM

o 13:30~14:00 & 17 (k) HXEHERR V7 b =2 7HEBRY FT—I VT b 2 T A
F3xw bT—TV T FEREHR)
SERIAMTSVICKBBEENBENEICEATHER]

(RED

o 14:15~14:45 KB BE (ART7 A + ©— « TLIHRSHE DY 547 2+ IT H#Ei)
POWER 7—F T I F ¥ LHIT3 4 (BHEEFRE)

o 14:45~15:15 MG (2t (AAC 2 —Lw b23wh— FHREH Y = 7 — R —E A& HPC
V)a—gaV)
MEEY—N\TOTATSZIVIFI =y 7D\ T—Intel, AMD Ot v HEEHLf-H—
NOBERZE—

(R

e 15:30~17:00 M /INKSF B UST/HEKE)
TREMEES A 75— Lis DB

* HRFRER.
* R IIERCEREZ S AT,



#HE ANV MBS

53 YA R - N—bF—2wTTAYVTYF

KO TEGSEMZRAIEBERTIZRNCE LY A VR )= b=y T - Tavc s b
(A== ¥ a—2ZAVIETERER) I, LVE2—0BHE LR LE.

YALIVR 8= b F—Vw T - TPz ME, TRRZES AMAOIEEE OHLFE] Hisko
—BE UT, PAR 18 FEE & D MNTTBIE AREEIHREBBIC BV TEBEN TV B EET, 2K
R - REZEEOHEMEIC K b, REEFORERIM, i - &% G [CBd 58k - BOEH
R ODEEEFERIESCEZEHHNE LTVET.

KEHEBIZLL T D@D L.

=Sy RN ES)

e 7H27H
KO TESFEMZRHEER TEZROBE &V 2 —BE TEBNBPEHNICPEICAAT
BLC KR EICOWTEHERHTHEDE.

e 9H19H
KO THEEEHFPARIC CHAHEEES. UNIX VAT LOERE A—/—a V¥ 2 — & T
RAREIC DUV T ODERRA.

e 10H2H

FTNRZHREEMI SRR v 2 — 22 L8 A 2 20FM. A—R—a2¥a—-20D
MR R, WREROEINEOMHRZEZRE.
e I0H17H

YU 2—BEE 2 AR TESSFEMRZHM. FEEEIORRNCEH O a2 > ¥ o — &2 Eil
WCDWT DFESZ M. WROZER, 3FE4 75X (160 4) .

[(ZEHR]
(ALY R e R—=bF—=w T - Tadcy b $iEE A—N\—ayCa—2ZRWziEESE
B, KO THEFHRE FIABRIT A, 2008 423 A.



5.4. 45k SCO7 Exhibition (2 3B1) A 2B 38 g R

5.4 [E[E£iE SC07 Exhibition (28 (T A TAEERE T

SCO07

SC T H KECHMEI N TV D EESHE T, K[E ACM (American Computer and
Machinary) #2231 LT ET, 2IMFIL 7,000~9,000 A &FHFICELL, £722MT D%
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SC07 Web Site http://sc07.supercomputing.org/

b Reno-Sparks Convention Center (Reno, Nevada, USA)
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1 : Reno-Sparks Convention Center
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Xy FT=I7RAX ML —VDFERA R MR EMNMTONET, BRETHEEV ¥ —DF—E X
IR, TSR DR 1= 7 ORI, S HICBEAEOH G NER I TVET,

Y —iL, dlATOF A ¥ —ThH o72 2003 E0HEREZIT-> CUVVET, 2006 4
(ZHGARN & R RELROTI DT — A2 FRTEEHATLER, 2007 FICR 7 ZHH L E
L7co 2007 GBI ZERIFE & o X —IZ72 > THID TORRT LT,



RBRERR S —

TN KFET—ATIE, T

X 2 : B2 (Exhivision) Dk

(2) NGN Campus Network
(3) User Authentication and Authorization in University
(4) Peta-Scale System Interconnect (PSI) Project

(5) Contribution to NAREGI Project (Work Package 6)

(6) Large Scale Reconfigurable Data Path Processor using Single Flux Quantum circuit
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(1) Pioneering the Computing & Communication Services for Academic Studies in Japan

(1) Pioneering the Computing & Communication Services for Academic Studies in Japan

Pioneering the Computing & Communication
Services for Academic Studies
inJapan

RLLL:

The Research Institute for Information Technology (R 1. 1. T)
of Kyushu University consists of scientists and_supporting
employees. but it is not just a "pure” institute. Though it is
related o various aspects of information technology, its mission
also includes the following IT-related services and studies:

~high-performance computing services;

network services for the university:

~other IT-related campus-wide services;

-~ advanced studies for the future of these services.

High-Performance Computing Services.

Though the R.1.1.T.is a newly-established institute (founded in
2007), its computing services have a long history, nearly 40
years. It was formerly known as "Computer Center” or
“Computing and Communications Center”  Since the early
days of the Computer Center, it has been one of the seven
national supercomputer centers in Japan.

High-Performance Computing is now an esseatial tool
for various fields of science. 1t shows us what we cannot see in
a laboratory, such as turbulences in the supersonic stream
around turbine blades of a jet engine, or the mantle convection

User Support

Computer centers usually have professional staff supporting
users in programming. debugging or performance. tuning
However, they usually do not know much about various
research fields such as materials engineering or molecular

science.

To bridge the gap between computational science and
compuler science, the R. 1. L. T. has computational scicntists
and computer scientists working together.  The  unique
collaboration of these two types of experts is the key to their
cutting edge to assist users in the fundamental part of studies

The image on the nght side is an example of a ressarch
result achieved by one of the computational scientists in the R
L LT and R LLT. users. The image shows the molecular
structure of a human Cathepsin G molecule, composed of 224
amino acids.  This study was possible only by professional
collaboration, not by mer technical assistance:

Besearch institute lor information Technology
Kyushu University
Hakozai Higashi, Fukuoka 812-0054 fapan

heep://www. cc, kyushu-u,ac. ip/.

While continuing their own research, the R LLT.
scieatists utilize their professional knowledge and skills for

designing next-generation computing systems, campus network,

authentication systems, etc. To maintain the stable operations
of the existing systems in the university, they also collaborate
with the te 1
which was founded in April 2007 under the Information
Infrastructure of Kyushu University

inside our own planet

The R. L I T. of Kyvshu University offers its large
computation capability o computational scientists in al/
academic mstitutions in Japan

“To this end, the R. 1. 1. T. staff put their efforts fogether
10 design the most wseful and reliable computer systems with
the latest hardware, to provide users with the most fricndly
software environment, to maintain the systems to their best of
the performance 24 hours a day, and to keep up with the ever-
growing computer technology.
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lar-Parallel Supercomputer: Fujitsu PRIMEQUEST580
# Peak Performance: 13.1 TFLOPS

~ #Nodes: 32

# #Cores: 2,048

~ Memory: 4.0TB

~ Node: Ttanium2 1.6 GHz (dual core) X 32, 128 GB Memory
~ Interconnect: infiniBand 4xDDR (20Gbps) %4/ node
# Disk: 250 TB (data) +250TB (backup)
(shared with PRIMEGY clusters)
# #Users: 349 (as of Oct. 2007)

Cluster: Fujitsu PRIMERGY RX200S3

» Peak Performance: 18.4 TFLOPS

» #Nodes: 192X 2 sets

» #Cores: 1,536

» Memory: 30 TB

» Node: Xeon 3.0 GHz (dual core) X 2, 8 GB Memory
» Interconnect: InfiniBand 4xDDR (20Gbps) X 1/ node
~ #Users: 117 (as of Oct. 2007)

lar-Parallel Supercomputer: Hitachi SR11000 J1/J2

» Peak Performance: 3.0 TFLOPS
#Nodes: 15 (model J1. 1.9 GHz) + 8 (model
#Cores: 368
Memory: 20 TB
Node: POWERS/5+ 1.922.3 Gz (dual core) X
128 GB Memory
Interconnect: Proprietary Crossbar (1GB/s) X2 / node
Disk: 2 B

3 GHz)

ERE

N

N

HUsers: 122 (as of Oct. 2007)

lar-Parallel Supercomputer: IBM eServer p5 model 595

» Peak Performance: 3.2 TFLOPS

~ #Nodes: 7

# #Cores: 416

» Memory: 19TB

# Node: POWERS 1.9 GHz (dual core) % 32+512GB (1 node)
POWERS 1.9 GHz (dual core) X 16-256GB (6 node)
POWERS 1.9 GHz (dual core) X 8- 128GB (1 node)

Intesconnect. 10 Gbps Ethemet X 1/ node

~ Disk: 51 TB

» #Users: 313 (as of Oct. 2007)

N

Upgrade History and Future Plan
oo 207 Sping 2011
Fujitsu PRIMEQUEST + PRIMERGY ??
(Fujitsu VPPS000)
Hitach SR11000 ?
T 1BM eServer p5
A o

Researchnstitute or nformation Technology
Kyushu Univers

ersity
Hakozaki Higashi, Fukiioka 812-0054 Japan

hrtp://wwm. cc. kyushu=u. ac. jp/

Spring 2000



(2) NGN Campus Network

NGN Campus Networ

VPN is necessary even Inside
Campus Network for privacy
but each VPN is established

There are many Wireless
services and each policy is.
various and independent.

Usual Campus Networks
have very high speed Back
bone but the bandwidth is

not ulllized by its services

Policy even beyond Campus

Network like VPN, is

integrated as Backbone

Research institute lor Information Technology
Kyushy University
Hakozaki, Higashi, Fukuoka 812-8581 Japan

Wireless services is

All of services inside
Campus Networks are
managed by Backbone
policy and its high speed
capability is utilized totally.

Powered by CSI. Cyber Science Infrast

Identity Management and User AuthN/RuthZ

Platform in Kyushu University

Eisuke IT0, Yoshiaki KASAHARA, Megumi NOGITA and Takahike SUZUKI
Campus Authentication Team

Backpround

User authentication  (authN) mechanism  must  be

implemented for secure and personalized services. Furthermore,

user authorization (authZ) mechanism is necessary for

sophisticated access control.
Tn  bagedcale cxpaizaio, e informadon serics
are often provided for members, and these services request

user authentication. The more services are provided, the more
IDipassword pairs are issued. Then, user authentication
procedure becomes very complicated process. For intra-
institutional services, a centrlized or federnted campus wide
authentication platform is required to reduce complication

Recently, inter-institutional services are considered such as
grid computing. For inter-institutional service, it needs to
realize mutusl exchange of user eredentials between institutions

To realize user authN and authZ for secure Inlmllmﬂ-
institutional information services, we develop an identity
management (I4M) system and a campus-wide authetication
platform for intra- inter- institutional services. We provide
application intesfaces to access the IdM. we also open help
desk for problems of user ID/authN/authZ.

A centralized identity management system and a campus
wide authentication mec! necessary 1o solve this
problem. We decided a policy and made an action plan to
achieve safe and enhanced information services.

Reduce complexity

'Maore secure (o keep present security level)
Applicable 1o exising sysiems

.
.

Conaruct Identity Management (IM) System
Single ID/Pascword pir for one person
Campus wide athN mechanism

Sign
E-token for auth and security
AuthZ mechanism for access control

paawp

ity ormpmen s () @Siage Sign On (S50)
e consretd e Weotiy masagsmed s, Sl kcp e 1M Jicated sy ot entrunce of information services,
We construct nd M we install SSO system.
ditectory. The LDAP sevver is referred c-Tokens

y veb v ppicabon sriene.
s network secvices uch as SSLVEN and 8021X. The MS active
dicectory is referred by MS products such as Windows PC, and &
roupware sytem.

Research Institute for Information Technology
Kyust University

BRs Hakozaki, Higashi, fukuoka §12-8581 Japan
heep:/ c..kyuishui-u..ac., Jp,

We consider instoll of e-Tokens such as IC card, becavse e-Tokens can
realize secure but easy (0 use enviromment

Campus Authentication Team

Leaderfisuke IT0

Powered by CS1. Cyber Science Infrastructure
hrtp://sso.kyushu-u.ac. jp, ear

845 5% SCO7 Exhibition |

* Main Functions
~ Authentication
+ 802.1x
* Web
~ Dynamic VLAN

Wireless Wired Edge SW

New Wircless
APs which which support
802.1x | SUPPortsozix | B021x

Clients which do Clients which do not
Web | nothave802.1x | have 802.1x.

802.1x Web

Ciients which Cients which do =
cometioos | notcomect o the Wireless =
Wirelass AP. Core SW directly.

* Main Functions
— Authentication

AIaxalA
* Wireless
— Allied Telesis
+ 802.1X
~ Alaxala
+ Web
+ Wired
— Alaxala
+ 802.11X

- SW or Wireless AP which can

pass EAP packels can be .
cascaded. 1
. -

Researchinstitule for Informalion Technology
Kyushu University
Hakozaki, Higashi, Fakuoka 812-8581 Japan

http://ww. cc. kyushu-u. ac. ip/

Powered by CS), Cyber Science Infrastructure.

Web Sign On by Single ID/PW.

Multiple web based applications are provided for members
of Kyushu university. Some web applications such as WebCT
system are integrated by our campus wide authentication
platform.

We want to install an SSO system for web based services
S50 enables a user to authenticate once and gain access (o the
fesources of multiple service systems. But Web SSO system is
not installed ye. In the near future, we will install a Web SSO
system.

802.1X User Authentication

The outline of campus wide wireless network ‘Kitenet” and
cduroam system is shown in the right figure. University
members can logon to the campus wide wirelss network using
usemame and password enrolled in the authentication platform.

Kyushu University

eduroam in Kyushu University

We construct an eduroam environment in Kyushu University
Eduroam is a RADIUS-based infrastructure that uses 802.1X
security technology (o allow for inter-institutional roaming
Members of Kyushu University can authenticate by usemame
and password. Visitor can logon (o the wireless LAN using the
same eredentials (username and password) which is used at the

home institution.
Next Generation
UPKI in Japan and Inter-Institutional services
. ? ey A Shibboleth style PKI style
National Institute for informatics in Japan started a project of Eduroam stylo

€SI (Cyber Science Infrastructure) since 2005. The CSI project
aims (o realize o platform for inter-institutional services in
Japan. The CSI project has four sub-project groups; grid
computing. advanced high speed broadband network, UPKI
and institutional repository for libearies

‘The UPKI (University PKI) project researches and develops
the nationwide electronic certifieation platform. The UPKI
aims 1o achieve the inter-institutional exchange of user
authentication and (o consiruct mutual trust among institutions.
The UPKI project tries to realize PKI-like trust framework, but
it isn’t limited to PKL Password based authentication exchange
is also researched

To realize inter-institutional service, it is necessary to
consider 1D foderation style. There are two styles for 1D

AT Whare Are You Froen?

federation: One is credential exchange style such as SAML and NAREG Piivate |
Shibboleth, and the other is PKI style. | ca b
PKI based user authN with IC card { [

(Powered by NTT West & NTT Communications) cmmm- U
To demonstrate practicality of PKI. we construct a very
simple prototype of PKI based user authentication system with
IC card as an Web application. PKI certficates are issued from 1€ “" &
a private CA using NAREGI CA software, We stored issved
cerificate in one’s IC card.

mmr.n Immuu ot Intormation Technology Campus Authentication Tesm
{eater Fisuke 10
Powered iy 03I, Cybir Science Intrastructure

cc kyushu-u.ac. jp. hrtp kyushu -u, ac. jp;

=8 oo mmm Fukuoka 812-8581 lapan
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(4) Cutting the Edge of a Petascale Computing World (Peta-Scale System Interconnect Project)

Cutting the Edge of
a Petascale Computing World

1: Ultra-High Capacity Interconnection by
Photonic Switching Technology

Cutting the Edge of
a Petascale Computing World

2: Hardware & Software for High-Speed MPI

Kyushu Univ, Fujitsu Limited, Fukuoka IST and ISIT Kyushu

‘Kyushu Univ, Fujitsu Limited, Fukuoka IST and ISIT Kyushu

Node Group Node Group Node Group
. Rack <1> Rack<2> Rack <n>
omputing (s T
Nde ™ i reiable pqu]hkmhub- \
e 't3 e i |
Sysioms: |
o proiss "The target size of our prototype.
Hlonal XFP OplcAl
-/ Wou optcatpacket signais are
Thome 1-1 amitied among computing node
WDM Optical groups and switched withowt OE/E0
Packet Switch Convorsion.
| “igh bandwidth 1 Topaibe)
c | “Retictianl cabies, e
i R ctemant
Optical/Electrical Hybrid Switch Network \
Sub
2x2 optical pa La intercomncet system was developed and
12meel jenal was successfully switched

The prototype vpmu] packﬂ system has the following
functions

(1) Arbitration unit for controlling the optical packet switch
and Leaf switch to convert the electrical packet form computing
node group into optical packet were developed. Optical packet
signal scheduling and time-slot synchronization for optical
acket forwarding is realized by using these functions
mumdus: and et opical switch architecure using

Optical Amplifier) was developed for the
et switch fabrie. The switching speed of less than
10 nano-second, which is enovgh for | 2ms-length optial
packet swilching, is obtained.
[ENs

10Gbps X 4 channel O/E module 1 32;“'”' sm.:‘:rm T 7
@ Small size (Low profile): | OFE array module
= 10 mmO(S 5 mm thick)
= High density packaging for

Arbiter Unit

e ——_

“Tbps class board-to-board
optical interconnection ‘
® Low cost design re Mothle st Koved
-Direct coupling to optical fiber Novel assembly structure and tachnique Plugaable to system board

-Bent wiring with subcarrier (G, ECOC2007, Poster 041, K Terada et al )

Optical Components Unit

Fulitsu Umited
4-1Kami-kodanaka, Kakahara-ku, Kawasaki 211-8588 Japan

http://mw. fujitsu.con/ E-mail:photonic-icén|.labs.fujitsu.con http://psi-project.jp

Pela-Scale Systom Interconnect Project
Leader: Kavaki Murakami (Kyustu Univ)

Cutting the Edge of

a Petascale Computing World
3: Petascale Sysiem Evaluation Methodology

Communication cost is an important factor on the Collective s atype of such as
of Peta-FLOPS computers, which consist of 10,000 to 100,000 Barrier, Broadcast, Gather, Scatter and Reduction, which
nodes. Theme 2 works on rescarch and development of  involves a group of nodes. The effect of cost for collective
technologies for implementing high-speed MPI (Message  communications becomes more significant as the number of
Passing Interface). MPI is a standard communication library for  node increases. Theme 2 is to reduce this cost by following
parallel programming. Especially, in theme 2, collective technologies:

communications of MPI are the major targets and studied @ Intelligent switch with collective communication support
intensively. @ Adaptive approach for MPI Communication

The overhead for the collective communication becomes dominant

us the number of processing nodes increases. r
The goal of this resarch is to develop an intelligent switch
architecture which dramatically (tduces the overheads by hardware 3
support of collective communicali =
e e
oquice more steps i the peta-
scae sysem s

100/4.3023 times_~ Only 30% efficiancy!

ety

Prototype Switch (8pol

Runtime Selection of Collective Ct
Choose the optimal algoritm of collective communication for the | AREW SO
given situation of the parallel machine at runtime, such as the load-

for MPI_Aligather-
balance on each node or network collisions by other parallel | by considering the

cwse-)

R

programs. Performance models of the algorithm are introduced so communication o Painisesd
that the selection can be done efficiently at runtime. difference between -
inter- and inira-node 7 e e e e e

Rank Allocation to Avoid Collisions
Analyze communication patters to find optimal allocation

Adjustment of the Implementation of MPI functions
Following figure shows the simulated time of broadcast
with normal and optimal topoloyies

Research nstitute for Information Technology Scale System terconnect Project

Pel
Kyushu University Leatir:Kanuaki Murakami (Kyusha Univ) b |
Hakozaki Higashi, Fukuoka §12-8581 Japan

htp: //wew. cc.kyushu-u.ac_jp, http://psi-project.ip

Cutting the Edge of
a Petascale Computing World

3: Petascale System Evaluation Methodology

Kyushu Univ, Fujitsu Limited, Fukuoka IST and ISIT Kyushu

« Divide & Conquer Approach
—Separate Node compute time and Interconnect latency

* Application Parallelization

- Original .
Applications ~Massive MPI parallelization
- Distribute data among MPI nodes
+ Compute Node + Estimate Computation time of Compute kernels
Architecture
+ Skeltonization
~ Replace Compute kemel codes with Add_Time statements
+ Masslvely parallel MPI execution
- Geneva!e Communication Profile with customized MPE
. Log without latency
+ Interconnect « Simulate Interconnect with Comm. Profile
Topology and ~ Generate Comm. Profile with Interconnect latency
Parameters

/1
m + Analyze and Visualize Comm. Profile

« Application Parallelization + Computation time Estimation

~ Two dimensional parallelization - For Existing Systems
~ Distributed Memory allocation + Run single node ppication and messure
~ HPL: original code is parallelized = For Future Peta-Scale Systems

+ Compute node architecture defined
~ Fat Sealas core + SHO FP engine

~ PHASE (MO for Solids)

) ‘Over 50K nodes for 10,000 atoms.
-~ OpenFMO (Fragment MO for Proteins)

. age 16 FP MAD
* Uso MPLGET, MPLPUT for distrbutod data access e

+ Skeltonization
~ For 100x or more faster execution speed

+ Add_Time advances appication ‘clock” a8 I Kemel eod (s
exocuted

[ = toter

connect

* Tools and Library functions developed.
Z cnsacn somantn

~ Reduce Memory usage to 1/100 or less ~ S0 Conpir
-Auommm!mmmm-xmmmmmm = dgemm, zgemm, M. ete.

* Simulate Compute Kernal for Computation time estimate
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Peta
+ G Profile i L i
~ Execute parallel application on real machine - Generate new profile with interconnect latency
« Real execution
+ Skeleton execution

~Generate communication profile
+ Suppose execution resuit on kieal network without
intarconnectatency
+ Include Information about vitual elapsed
times, sendirecoive ranks, etc
~Toward Peta-scale system

Interconmert

* Supp processes (1, X
* Runa large number of processes on a small number of
nodes

+ Analysis and Visualization

~Tuning support
+ Concept of GroupWork

* Inputs - comm. profile without interconnect latency
- interconnect configuration
* Outputs - comm. profile with interconnect latency
- parformanca fle (astimated execution time,
sendirecelve ranks, message size, hops, and
colision fraquency, etc)

- Ready for Peta-scale interconnect
+ Complete simulation in reasonable time-
~ Scalable and flexible evaluation

et « Various simuiations

S, ~Prof n + In imul

+ Discover network congestion
+ Overview of communication traffic

Comparison of “real -xowlbn time (ET)" and
“estimated exscution
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~ Efficient visualization tool . e e o
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Contribution to NAREGI Project
[(Work Package 6]

NAREGI is a science-grid project in Japan which links supercomputers
distributed over universities and other research facilities to create a grid

oviroument for  scientific  studi
middleware (Fig. 1) and s divided into several work packages. One of
the mission of the Work Package 6 is grid-cnabling of nano-science
applications.

One of our achievements as grid-enabling of applications is the RISM-
FMO coupled simulation, where RISM (Reference Interaction Site
Model) s an integral equation theory of solution which gives the solvent
distribution in terms of correlation functions and FMO (Eragment
Molecular Orbital) method is intended to calculate an electronic structure
of a large molecule like protein by dividing the target molecule into
fragments. These two programs are coupled each other to analyze an
e electronic structure of a molecule in water. The schematic diagram of the
| | | et e et s | €OUPle simulation i shiown in Fig. 2. In FMO component, a solute
electronic structure is caleulated under the electrostatic potential of the
solvent charge distribution from RISM component and Mulliken atomic
charges are tcansferred 10 RISM component as the solute effective
charges. In RISM component, the solvent charge distribution is obtained
fiom these eflective charges and transferred to FMO component. The two
component programs exchange these data by the help of Mediator and
this procedure is repeated until self-consistency is achieved. Mediator
also transforms the solvent ribution on the equally spaced 3D
mesh in RISM component into ane on an adaptive mesh introduced into
FMO component to reduce the calculation cost of the solvent effect. Fig
3 shows the simulation result of Orexin-A Protein.

s RISM-FMO coupled simulation is useful to study molecules in
i3 RAIMO Conpld St e of solution and will be an important tool on the wid environment in various

OteioeA Presin PR 1 1RO research fields;

e gy Ml v e e

To make coupled simulations easier, we developed Mediator iu
collaboration with Hitachi Ltd. which provides with useful functions for
coupled simulations as APIs. Inserting these APIs, users can prepare a
coupled simulation without significant change from legacy application
codes (Fig. 4). Mediator also supports advanced semantic data
transformation (including user defined transformation) for multi-scale,
multi-physics problems based on the correfative specification befween
discretizations used in coupled applications (Fig. ).

Mediator also supports Storage Based Communication (SBC) which
provides with functions for synchronous data transfer through storage like
files on NFS mounts
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At present Cybermedia Center, Osaka University (CMC) and Globat
Scientific information and Computing Center, Tokyo Institute of
Technology (GSIC) has been building a large scale grid environment
which provides with PC clusters from these two sites (including GSIC's
TSUBAME cluster) as resources conneeted by next gencration Scicnce
Information Network (SINET3). We are now cooperating in this
c\aluu ion pmjnl and have prepared for carying out grid-enabled

applications including RISM-FMO coupled simulation
sy o m.s nid environment

Mh*lhlllm

Wil a farge seale s arid as  goal of NAREGH project will benefit a wide
range of rescarchers, it s troublesome to construct NAREGI Grid environment
comeetly even on a relativel
and components have to be
to cause human error. For instance, the followings are taken fom “NAKEG!
Grid” constructing log (on 13 nodes) that shows how cumbersome an
installation process is:

~Total lines 8
.. - Commands 1,529 (editing with +1 |
o o] T SPERt S mont

R
g7 NAREGI G Sen s e Compoocs Disgam
To automate the mstallation, we tnied 1o package the NAREGI gnd
middleware in 2 RPM tree and have introduced a hierarchy structure which
categorizes the gnid services and functions into the following 3 layers (Fig. 8)
- intes-node layer : a whole grid service consistent with
the enire grid fanctions.
- node layer - a function of grid in a single node, which is independent from other
functions in installation, but might depend on them in execution
- component layer - each software, which runs in harmony with ather softwares

Girid management tools and the installation process are also classified into 3

layers (Fig. 9)

- inter-node layer : For this layer, we developed Inter-node Grid Manager (IGM)
which configures grid services across nodes and operates
node layer tools.

- node layer : Tools for this layer belong to Advanced Packaging Tool (apt) or
Yellow dog Updater Modified (yum). They manage dependency
of each component package based on information from package
and construct a grid fanction in  node. and operate component
layer tools.

- component layer ; Tools for this layer belong to Redhat Package Manager (rpm).
They install, uninstall, and update software components

Fi 9 st of NAREGH Grsd Mewsre
Packaging NAREGI grid middleware in a RPM tree amd automation of
istallation lead to a great reduction of time and human error and these also
make it easier for us to maintain and develop grid enviroments
“To construet “NAREGI Grid” on 13 nodes:

Install manual : 3bo 3¢
ne spent - % picail
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(6) Large Scale Reconfigurable Data Path Processor using Single Flux Quantum circuit

Large Scale Reconfigurahle
Data Path Processor
using Single Flux Quantum circuit
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Intreduction Single Flux Quantam (SFQ) Circalt
O Demands on high computational power for individual
researchers working o

- Medicines, materials, chemical compounds,
Environmental issues. CAD, ete
O Problems of CMOS parallel high performance computers ~ Fig 1
~ High electric power consumption

ingle Flux Quantum
in Josephson Ring

[ —

~ High heat radiation i b .
~Memory wall problem U o powwer
¢ Ob]ect
( ) Qs
| Proposal of Large Scale Reconfigurable Data Path Processor | s

|  using Single Flux Quantum circuit (SFQ- LSRDP) Fig 2: Energy and delay of Single Flux
it

Quantum circul

* $bit ALUs

~ ADD SUB.PASS.AND.OR XOR
6 bit Data transfer Shift Register

16 bit 10 Shift Registers

12 Pipeline stages

§ bt Dota width

i & Areas

+ Alot of ALUS + reconfigurable network (ORN) | oy el

| Py ; 25 Gz Frequency

| # Pamllel_ and pipsline processing « #of Total J\u\ﬂm)\S' 15050 s

| * Reduction of memory access

|+ Ultra low energy consumption including freezer

Fig 3: 10TFlops deskside computer architecture (SFQ-LSRDP)
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