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Abstract

In this paper, we describe TIGRIS Grid MPI Service,
which is the WS-Resource Framework (WSRF) based
services to enable an MPI job to be executed on Grid
environments. It covers heterogeneous
and diverse MPI
functionalities are as follows. First,

compute
libraries. The main
it allows an MPI
user to seamlessly launch a job without knowing how to
use the specific MPI library. Secondly, it executes an
MPI job on the cross-site resources by supporting the
Grid-enabled MPI library such as MPICH-G2. Thirdly,
it enables the user to launch a job using the source code

resources

without compiling.

I A
aPet Aedon ik 492 B0 Bl A
A A s e e AT MPE: Y

AFE A &4 0w ME AR ol e=]7] g 5§
2ol A ARE-E o] gt Z7]d MPI= ol WE 7&%‘3

A E&HoR FarE &8 RIS AAs] Al A
wEdon,  oiEAd  gelEdy]  FREEE vs
ANL(Argonne National Laboratory)oll4 -+& 3% MPICH”}
e o]-&¥ar vk

MPI9} 28 145 713Fde] gk $7o]
2 o] whet 1E|= AdellA e MPI=} d
s =t 2 e SelA & 3—‘5—5'???}‘41%
29l FHEo] MPICH-G2¢|tH2]. skAIvH CH-G2& &
& AR S AT E‘r"]ﬂﬁfﬂo]ﬂr E‘r et

olu g} ALt Aol gk B33 9 o]HA S AR

22 SR o1218) AH8E] ol wAg Aol gl %,
AHEARE o]7]%S] Ao tisiA AlE ATAS sof 3,

MPICH-G27} A €8l= 2to|Bej2]qt ARS-7Fesheh. MPI 4
27 ol gl ArlE ARER Alelli= 7t ARlol] ThaiA B
2l Agatdel sy Hotde v sfof vk

e $1sh e A WA 98, Sel e
“1E)= A0l TIGRIS 7125 MPL AJH1 <2 Alotai, o
F3k FF2] MPL ol mefelst o]| %] At 442 4903
7] 9181 Sel= WSRE 7|l 9= Aulsg Aees,
7k vl Eslof FEHls BAE AT WSRFE: 18]
Sol ) YAHIE A 5] 98] Bast ol o] PAml2
o) QgHAoIri3],

£ =2oAE TIGRIS 18]= MPL AH|2~& AA 9 54
sele 2 F 7 o] ek A A AR el 97
ol MPL #9] & $1% B ejslo]| A5 AF-dh

1

s

o =2
F AR 2= S0 ARt Aol gt A 2 R
H8E Agdch

MPIZ B33 14%¢] T2y
S 18] whEA dasojop & Rofelui S 1]
= 3] 757 88 g8 FF A&HoR AFd A

= w]o] olvk 242 TIGRIS <!
gof| thgh g, 374> TIGRIS



| Session V-A : #T{HEEl | e-Science |/ IT7|t.'_f7Iéjm

Z2]= MPL AH| 2ol thigh Auk2{gl Aoz wof girk v}
Aoz 4o de 9 g5 Al disf 7ladh

. TIGRIS
1. TIGRIS QIZ2IAERK
TIGRIS (Tera-scale Infrastructure for K+*GRId

Services)™ A w7} 2= AH]s Q1EZeE AlEE}]
el Ags) 1 eH4]. A TIGRISE 23 13 o] dh=ro)
A ggha(Ag), Fattghu(Fah, KISTI(H)olA 1e]
=5 Yek At Ade] AgE L ek Zh ARt AR o)7]F
o] ZRAA, FQAA, A 2AZUE ARSI th A&
en= 39 Z2AM(PPC), 252 (Linux), Loadleveler,
BakstuisE Itanium-1I, 252, PBS, 18]al KISTI=
O~

»» 13 1. TIGRIS 7%

2. TIGRIS 2ZE¢
TIGRIS+= 13 29} 22

TIGRIS AXEgJo] 2~8ls Fall AR Au|2E Ale-st

L, o] 7]1Fe] ARl FH-E AREA} QIE Fo] 2~ A sh=t] &

Aol 9lt}. TIGRIS AH|2~E= Z2HW dEfo]Ad(Globus

Aliance)ollA 7§t Z=2n]2~ E21(Globus Toolkit)7]¥ko.

= o]Folz] QtH5].
FEHA BN AlFsle

=)
[>
=

718 AH| 2 7]uke] TIGRIS
= Tt 28 Auj2E 238l Slnh TIGRISOIA A&
#e] @ A&t TIGRIS 2 @] AH]2(TIGRIS Job
Management Service), MPI 21 A2]|35}7] 918+ TIGRIS
8= MPI AH]2(TIGRIS Grid MPI Service), 3+ A%
< g@eta e TIGRIS 3+ & AH|2(TIGRIS File
TIGRIS Z2l= A A2

Service)olth. & F=EellA=

Management Service),
(TIGRIS Grid Account

TIGRIS Z12]= MPI AH]2o taljA] =2jstaA} gl

e e = e P

(el

Web Fortal

Grd Accounting

Command Line Interface GUI Application ]

Web Services Interface

Middleware

Data Management

() | G R == R G

»» 18 2. TIGRIS AZESo] A

II. TIGRIS 18]= MPI AH]~

1. 2

TIGRIS 2= MPI Mu]2E WSRF7|4He] Au| 224,
= 3ol MPL A4S Al 2 A3 5 U sk A
)20t} TIGRIS S1Zet~EdA S x| Ys}7] $Jate], vhok
g 7] At A3t MPI eolBefe] s ¢33 o gk

TIGRIS Z12]= MPI Au|=e= oF Aol dEskaisel
TIGRIS &2 Ef]o] e Algshs Auls 7hed] s
ojtt. e TIGRIS th& Au]z9}t 9 ARgo] 7hssith
3145k TIGRIS AH|2=tegt opufe} the 1= Qlze} 874
I} AHE7Fss)

71§ 32 TIGRISO| the A 2=9ke] 29] S5 vheh
ik 3 WA AREAR= MPL 2H91< TIGRIS 24 #] Av)
2o AEec) AEE 2 TIGRIS T12]= MPL Au|~&
S3l 2h}do] ARt o It ojuf o]Fo] Hojok sk
92 TIGRIS 3} ] Afu]2ol ofaiA F=a)gict.

TIGRIS Job
Management
Service

J
| , User

JSDL JSDL

TIGRIS Grid
MPI Service

RSL

Compute

Resources GRAM

[(39)

Al
TIGRIS
File Management
Service

> 13l 3. TIGRIS 18]= Auj2o|xe] MPL 34 55




214 KOSTI 2007 | SI2=EI3t3| ZASEEATE |

2. 7ls
TIGRIS 12]= MPI AH]2=9] F87]52 vha3t 2tk 3
, 574 MPI gto]Bejz]e] ARgwel| thal] =] el 24
S AT F Qv F, AR 54 AFellA MPI eto]Be
25 A9dE Agudo] FaS 4] R, AHlaeE A}
o7 A8 7VestA stk F WA, T o]4de] Ahglel|A]
Aol MPIL 2l e o QU E9b5+= 18|= MPI 2
BelglE et 4 18|= MPI ghelBegs 2
Aol xofl A 7HeE MPICH-G29} KISTIONA 743k
MPICH-GX, ¥ AISTeIA] 7iet GridMPI 5] Utk
Al AR, AREAE A S 1A Fole Aso R A
T Atk T R, ARS AR Aol 2291S s AR A
TS ] Yol ¥al, MPI glo]Bejz|e] Hupd

W Ed 9 Rl A

2

ot o

o]

>

3. %

1% 40l TIGRIS 28]= MPI AH]29] A 72527} ¢l
. AuElzaE F 0 7l WSREZIWRY Au|s
(GridMPIFactoryService®} GridMPIService), dltte] <&
X2 73 (meonf), 18]31 MPI AH. Al-¥A= E3kstal 9ok
GridMPIFactoryService 41|22 GridMPIService2] 912~
Y (instance) & A48l Av]2~o]t}. GridMPIService A]
Hl2E= AR Aol 2A42A1FeE B3l Y-S it
meonf A2 =5 Audstal AeshdS At v
o w MPI ArAlEAE Fall 2F Aol AAwo] 9=
MPI glolEeje]Ee] ARE & =+ vk

Service
‘ ’ Create
Preparation uction
RSL RSL
Compute FORK-GRAM PBS-GRAM
Resources
¥ } )
Information
Provider

>y 19 4, T8= MPI 2%

J

3.1 GridMPIFactoryService

Grid MPI Factory Service
1. send

B N
s B,
g 8

Information
t. MPlcc, MPIrun,

MPIconf, MPIserver 6.

2.DOM

»» 13 5. GridMPIFactoryService?] 25 E=

19 5% GridMPIFactoryService?] 24553 vehf

ch ofuf AH| 2= AREARY] QAR A RAN] 22 A
o ARE wx|ujo]R S dto] AAR AP vd Ay 23
EZ Aot 3¢ 23 HEE 34 F 9AR Ao |
t}. 3= MJEP(MPI Job Execution Plan)2hs ¢19]
&) 2Hdo] Ha, b shis FEH A EFM AREE
019l RSL& Uitk MJEPE A4 MPI 2412 A3
Mol st 9 BAHH S 3] 918l ARgo] ¥, RSL2
Al MPL 2Fdell digh WAt 29 ~3gEZ A= 3 Ui
wpxEke 2 'WS-Resource”} A ¥ 2718} ) oju) A
3%l Axs= DBMSel| #7go] go =M Aul2s Zgoly e} 2
A glo] G oz AL

MJEP+= 18 6l Uehd 24 Aozt 874 Aol %

7

24
o o

;

2 o

ol

1%

lo
1

<mjep:JobDefinition ...>
<mjep:RMs num="1" type="single">
<mjep:RM>

<mjep:ConfModule>
${GLOBUS_LOCATION}/libexec/mconf
</mjep:ConfModule>
<mjep:Execution>
<mjep:Command>
ced ~/
</mjep:Command>
<mjep:Command>
/usr/local/mpich/bin/mpicec -o ~/cpi cpi.c
</mjep:Command>
</mjep:Execution>
</mjep:RM>
</mjep:RMs>
</mjep:JobDefinition>
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<MPIProbedInformation>

<MPILibrary>
<MPIname>MPICH</MPIname>
<MPIcc>/usr/local/mpich/bin/mpicc</MPIcc>
<MPIrun>/usr/local /mpich/bin/mpirun</MPIrun>

<MPIMachineOption>

-machinefile
< /MPIMachlneOptlon>
<MPINPOption>

<7BPINPOpt1 on>
</MPILibrary>

<MPILibrary>
<MPIname>GridMPI</MPIname>
<MPIcc>/usr/local/gridmpi/bin/mpicc</MPIcc>
<MP Irun>/us r/local /gridmpi /bin/mpirun</MPIrun>
<MPIco
/etc?MPI sexv:.ce/gr:.de:. conf.sh
</MPIconfig>
<MPIserver>
/usr/local/gridmpi/bin/impi-server
</MPIserver>
</MPILibrary>

</MPIProbedInformation>
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