BHBYRTLIGR

BIRGRTLIER

*
*
- PC
L 4
BA G RTLISE BHRRTLBE
*
ps «( ) * (2003/12/3)
PC Java OPETMP - (2003/12/10) (MPI  OpenMP)
. * (2003/12/17)
* (2003/12/24) Java
_pe ()
— OpenMP * (2004/1/14) Java
- MPI )
- (RMI)
- Java - J2EE, Jini * (2004/1/21)
" bop axaa o0uS S OrIAPRC . (2004/1/28) Web Service GT3
* URL * (2003/2/8) P2P ()
R * (2003/2/12 ) P2P ()
* msato@is.tsukuba.ac.jp * (2003/2/18)
*
BRI RTLIEE BRI RTLFH
* (parallel processing) PS
— HPC(High Performance Computing) .
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. ¢ send receive
- MPI,PVM
- int a[250]; /* 250 */
= pthread, solaris thread, NT thread mair_1(){_ /*_ ~/
— OpenMP int i,s,ss;
’ annotation s=0;
" for(i=0; i<250;i++) s+= a[i]; /* */
* thread if(nyid == 0){ /* 0 */
- HPF for(proc=1;proc<4; proc++){
. annotation, recv(&s,proc); /* */
= distribution S+=sS; /* */
* 3
_ }else { /0 */
" hint send(s,0); /* 0 */
& Fancy parallel programming languages 3 }
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POSIX OpenMP
for(t=1;t<n_thd;t++){
* r=pthread_create(thd_main,t)
. 3 OK!
Pthread, Solaris thread thd_main(0);
for(t=1; t<n_thd;t++) =
pthread_joinQ); #pragma omp parallel for reduction(+:s)

int s; /* global */
int n_thd; /* number of threads */| ¢
int thd_main(int id)

{ int c,b,e,i,ss; *
c=1000/n_thd;
b=c*id;
e=s+c;
ss=0;

for(i=b; i<e; i++) ss += a[i];
pthread_lock();

S += ss;

pthread_unlock(Q);

return s;

for(i=0; i1<1000;i++) s+= a[i];
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- (Fortran/C/C++) directive

= OpenMP

- 5% 95%
*
— SGI Origin /ASCI Blue Mountain System
— SUN Enterprise
— PC-based SMP
* ISV
— Oct. 1997 Fortran ver.1.0 APl Nov 2000 ver.2.0 API
— Oct. 1998 C/C++ ver.1.0 API
- http://www.openmp.org/
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*
- Poorman’s supercomputer
- Sun IPC cluster
*
— etlwiz Alpha cluster,
— 100 BASE-TXSWITCH ATM
- beowulf class
*
— RWCP PC cluster
— Myrinet Gigabit Ethernet, Fiber Channel, DEC Memory Channel, IBM SP2
network
*

- UCB CLUMPS, RWC COMPaS)

*
*
= ethernet : 10Mbps 100Mbps Gigabit either
= Myrinet SAN Network
- 1/0
*

= PVM, P4, TCGMSG MPI MPI2
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Clusters in RWCP TRC

[ ¥ 3 >
*
- 20 DEC alpha 50 SMP
*
- 160
*
— 100 Base Ethernet 2 150
— myrinet 30 80
— gigabit ether ?
*
— Free (netBSD, linux)
— Solaris/x86, Digital Unix
— Windows NT
*
- TCP/IP MPICH (
- 50
*

RWC PC Cluster |
(32 Pentiums 166 MHz)
1996

RWC Workstation Cluster | RWC Workstation Cluster Il
(5 55205 75 MHz) (36 5520 75 MHz)
1995 1996

RWC PC Cluster Il

(64 Pentium

Pros 200 MHz)

1097 RWC Alpha Cluster | R Siore Cluster |

(16 dual Penium 11l 500 MHz
Expanded RWC PC Cluster 11 (32 {Ipha 211645 500 MH2) 16 Compag XP-1000 500MH2)
(128 Pentium Pros 200 MHz) 1999
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Applications (e.g. PAPIA: paraliel Protein Information Analysis,
C e | D R e P o S =
SCASH MPICH-SCore 53
¢ SCore PM2 SCore-D Global Operating System 33
. PM Il
- (My”net ) PM/Shmem | PM/Myrinet | PM/Ethernet | PM/UDP
) (Myrinet ) PMish PM/Myrinet | PM/Ethemet Sacket Linux]| - |
- PM N
= TPC/IP n
scout Myrinet NIC o
. Myrinet SCore-D ’—‘PM firmware | Ethernet NIC gi
- Processors
" Pentium and Alpha, SMP
- Network
Myrinet
10/100/1000 Mbps Ethernet
g/lgolre) (MPICH- Any Other networks supporting UDP
(SCASH) Linux _
(MPC++ MTTL) SuSE, Redhat, and TurboLinux
AR RTLER BB RTLRE
* .
* PC seti@home,...
~ OpenMP  HPF -
*
- = Gigabit Ether 100MB/s TCP/IP/Gigabit 30MB/s ’
- . VIA
*
. Score-D/gang scheduling(RWCP), implicit co-scheduler (UCB)
*
= RWCP 1000CPU/512
Myrinet
= NCSA Sandia-Lab
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* *
- - (Grid Forum, ...,ApGrid)
. ¢ Grid:
_ meta-computing
- computing pol
- *

Grid:
(Power Grid)

E-mail

CPU,Storage, ...)

(meta-computing, MPI-G, ..., ITBL?)
- PC/WS (computing
portal, GridPRC)
- (data intensive computing, gfarm for ATLAS)
_ ( )
- ( AccessGrid)
- SETI@home, P2P, ..., XtermWeb
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¢ Globus major grid
(
— globusrun : globus rsh

- MPICH-G: globus MPICH
— gftp: globus ftp

¢ Nimrod-G(enfusion): Grid
job
¢ Condor-G:

& GridRPC: Grid
— Ninf-G, NetSolve, .... OmniPRC

BIRFRFLED
Globus

job dispatcher.
GUI

& Resource management ; GRAM

& Communication Infrastructure Globus 10

¢ Metacomputing Directory Service MDS
— Grid Globus
- LDAP

& Globus Security Interface GSI
— X509 Ceriticate-base
— Single-Sign-ON

& Hearbeat Monitor HBM

& Remote data access GASS

& executable management GEM

EZiby et

— master-slave
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Grid

& Globus shell
& MPICH-G
- Grid  MPI(

job  submit

* & Grid RPC: Ninf, NetSolve Ninf_call_async(A,..)
_ - Ninf_call_async(B,..)
- - _ RPC |Ninf_call_waitQ)
= active request
> [omnirPC
Cluster
WH BB RTLIE A B RTLRE
OmniRPC P2P
* OmniRPC
- Master-workers & P2P  pear to pear)
- 6rid end-point
. - (Gnudella,...)
= Firevall - PC
OpeniP . PC
- ““rsh®”, globus ““GRAM™=  *"ssh”~ _ PC
B PBS, SGE,..)
- . _(upto 1000 hosts!) = out-going  connection
— http://www.omni .hpce. jp/OmniRPC — JXTA (supported by SUN)
-
- -G Grid-enabled Iti-
HM.CS G Grid-enabled Heterogeneous Multi-computer System s E
= omniRPC = — E
* omiRee \ — =
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* GGF (Global Grid Forum)
- IETF w3C
* . OGSA (Open Grid Service
Architecture)
— Grid Web Service
— Globus Toolkit 3

*

— IBM leading...
* National Research Grid Project (NaReGl)
& P2P

— JXTAby SUN
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