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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 compute resources and diverse MPI libraries. The main functionalities are as
follows. First, 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-GZ. Thirdly, it enables the user to launch a job
using the source code without compiling. The service is implemented on top of the services of
Globus Toolkit. We provide the user interface as a web portal and CLI(Command Line Interface).

| keyword : | Grid | MPI | HPC |

Sez2 A AHGEH gk &
MPIE o8] ¥8 AFEol a8408 3y

?85471 A
ol

4 z2ads A3 98 LEeH, i
991 golREzl FHEER ©]E  ANL(Argonne
National Laboratory)oll 4] 383 MPICH7} g2 o]&

_1>J N 2

s 0 4071211-001
et 20074 128 11

AMAlghz e 2007 129 31
WMRKL : HLRF, e-mall : okkwon @Kkisti.re.kr



BRoz digd wet 1= oA MPIzhe]| B
glele} Aol BastA =HAck 2A 2= E73
A R EE ¢ txAQ] FHE | MPICH-G2eoith
{2]. A7 MPICH-G2¥ $§ AHEAE 93 A4
9] gto|Bgfeolc). thaFsk MPI 2ho] Bl e} AAk =
Holl gk B34 o oA S AR R2A 31X
g A3 AHEE7] olF L ERHE Aol itk F A
e o]71%9] Al disiy M2 Pad e dof 3
o, MPICH-G27} R d3l= gholralawt A7) s3]
ok MPI 3gde] 27) ©]°de] AL AH88 Al 2
Aol thafjA BF 2as)A daadel s
HAd S TA] ok gt

A o 22 ANERE A7) S8, $ele
59 = Au| 291 TIGRIS 23]= MPL A8~
£ Argch e T/ MPL golBealg) o)7)F
o AL A& AAs7] Y8 $-2li= WSRF 714k
a2 = MHAE AW, 7] nlEYoE 22
22 EAU(Globus Tookkit)& A}-8-5t53 ). WSRFE 18]
ZolA gMu2E H83ly] A8 Bag oA A ¢
A 20 Fg ojrH3].

B =R AE TIGRIS 28| MPL ABAE 47
2 FEAT ZA F IHA FFo| otk A A= A
A 2EE 3A4M MPL 3 388 93 5949 2
B Ao 2 AFe) F HAZ J2= B0 A
2ol g AR 2 g 8L AT

IY=E A3 ¥E T2 g wd2 A MPIE A
207 AHgE Aoy, 53] At 7ahe 9% Fof

]

% 2 871 37

o
el

o o828 145 MPI 71&2 A3

& Aoz dddn. MPIE HI5%E 2459 279

B RS S8k XU wd e A8 wheA A

Hojof & Fopoluz Il J= 39| 753 28

< A8l FF AHHez A7d Aol
w2 e 2E 722 Ho n 2%

TIGRIS IZHXEHA S} 2T EY o] 28 tjgh A

9, 3% TIGRIS 22 MPL AH|20] tjg ik
9l A9og Hlof gtk Mo 4o E D HF

A7l chs) 7)&ah

Il. TIGRIS

1. TIGRIS QIZRIAEZX

TIGRIS (Tera-scale Infrastructure for K*GRId
Services)w= AAAQ] F7F 222 M2 Q1ZHE A
3] 98 Ry goif4]. FA TIGRISE [2.3 1]
7} o] 3=m9] Mgt (AE), FANEu(FD,
KISTI(H )l A 2 =8 8 Al 2Hde] AT =1
Ak 7 A AL o)71Fe] Z2AA, SGAA|, v
3} 2AZEYE AMEsta Qi Medstae o9 =2
AX(PPC), &% 2(Linux), Loadleveler, FAttjstm=
Itanium-1I, 8% 2, PBS, 28] KISTI+ [A32, &%
2, SGEE RA3k it

a8 1. TIGRIS &

2. TIGRIS AZEQ0| AEYf

TIGRISE [1¥ 2]9} 22 AXEd o] 288 71X
I itk TIGRIS AZEgo] 288 53 HA 20 A
H A5 AFeta, o)7)F A FHI AR RIE
Hlo|2: 2 dshed B3 o] 9ok TIGRIS AHl&e 2
2w deto| A2 (Globus Aliance)ollAl e 22
W E7) 7juto g AA s s

ZEH2 BRA AFete 78 Mula sk
TIGRIS® th&3 Z2 AH|~E E#stn itk
TIGRISIA #4& @8 2 AEste TIGRIS 3y @

s



WSRF7[4dte] TIGRIS J2|= MPI MHlA {139

2] AJH] 2(TIGRIS Job Management Service), MPI =

< A A% TIGRIS Zzl= MPI AHlx
(TIGRIS Grid MPI Service), 3t¥ A4S wodsin 9
= TIGRIS =Y  #z] MH]A(TIGRIS File
Management Service), TIGRIS I8l A& Au)x
(TIGRIS Grid Account Service)o]th ¥ i=Fo]Al:=
TIGRIS Z12]= MPI M| 2o tiajr] =ejstarat s},

o T4 Mg M"iiw“,‘g ; it s 11 3 f
Vbt [ Sty [T [ g | i | i S

Middiewaze

33 2. TIGRIS AZEY|0{ AEH

. TIGRIS 12|E MPI AMH|A

1. 71

TIGRIS Z28]= MPI AH] 2= WSRF7|%ke] Aju)A
2, 2= #70 MPL 3¢ A% 2 Aage 5
A e Mel2olt) TIGRIS Q1Zat~EdAE =g
37] 91sted, Tk F79) At ALs MPL ol B
A E FYPY 5 Aok

TIGRIS Z2]= MPL Myl o oM AFags
o} TIGRIS AZEgo] A8l #Fah= Hu|A 7}
&t shuboltt, 1ellA TIGRIS the Mu 29} 37 A}
£o] 7Fsstth SR TIGRIS Aju) Al oluyg) v}
€ 29= Que #AN AMTbss

(2% 3] TIGRISY the Muxste] 2 32%
£ YERHATE 3 AR AHEAR= MPT 292 TIGRIS
2 #e] Azl AEd A2 29L TIGRIS
T2 = MPL A5 B3 2o] At msd gy
o} olm o] Fo] Hojo} = B} TIGRIS #2 #e
Ae| 2ol ofsiA e,

Compute

Resources GRAM

32 3. TIGRIS J2|E AMH|AGAMS MPI & 52

2. 715

TIGRIS 28)= MPI Aju)29] F27]%% oh-&a} 7+
ok AR, 574 MPL o] Hejel 2] Aol tis) &=
FAE g AR 5 ok £ A= 54 29
AA MPL ghe]Bez2 Huds Ao 43y
S A HIE, Mulae AFor A 71eE) 3

T A T H ol de] A A BAl MPL A S
T QA B9 a2l= MPI 2ho] B & X
El

o x Gl
o
ot

oA sEd MPICH-G29} KISTIoNA 7)gtsh
MPICH-GX, ¢& AISTOA 7B2% GridMPI S-°] 9
ok A WA, AR S A el AFow
AR F olek T Ba, AR e 239
S A A AHAL FHA Qobs w3, MPL 2
QECEEEED R S

3. #Z

(2% 4]o) TIGRIS Z8]= MPL Mu]|29] A4 7%
E7h Qeh AulaE - 7je] WSRE7IREe] AfH]x
(GridMPTFactoryService®t  GridMPIService), 3H}e]
S8 Z2 2% (meonf), 223 MPL AX ATE £F
stat glth. GridMPIFactoryService  AJB)|&E
GridMPIService®] <128l A(instance)E A sH= A
H| 2-0]t}, GridMPIService AH]2= A4t Aol 22
2AFHE T3 A& LI meonfE 22 FE
£ Fodstn APRA S At apgez MPI
AEAFTAE B3 7 Aol HA = gl MPI 2ol



Grid MP!
Service
Praiibratio uction
RSL RSL
Resources /
Information
Provider

a8 4. 32| MP| 2X&

3.1 GridMPIFactoryService

Grid MPI Factory Service
2 DOM

4. Resource
Information

3. MPicc, MPirun,
MPiconf, MPlIserver

33 5. GridMPIFactoryServicel XHs&x

[2¥ 5]¥ GridMPIFactoryServiced) 24522
ERl T gtk A WA, ARSxe JSDLS Esf MPL &
A< 71€¥r} JSDLE OGFAlM &3 A¢je A
2= AY AEdoelie)l Mul2E JSDLE £3)
ALY R FANES Aegit) ojn) MH|AE AR}
o @A ARAR 22 R W PR EZ o))
o|AE 3t HAR FAYPS WA I AFHES A
Stk 29 23 WEE A F dAE A4o] "t gt
U= MJEP(MPI Job Execution Plan)ghe 1ol & E3)
Aol 53, g s FEH A oM AL e
¢1oj¢) RSLE yepdth. MJEPE 44 MPI #He A
#st7] Aol A 2 BAEAL 517 A8 Aol

=3, RSL2 AA| MPI 2tdel tigk BAth 29 23
HE7} A s Ui olxeo 2 WS-Resource?} A
A= 27)3 A} o)d AAdE HEE= DBMSO A
ol HoZH Aul2 Aol B §lo] JFH 2
2 A3t

MJEP= [23 6] vebd 23 Az} 37 4
Ao #Hd ARE yIsin vk ARLe
A¥sly] Y AxFE Gz Fro|a, #7 HA

A sy A oy zea

o
ot
fo
[
o2t
o
i

i <njep:JobDefinition ...>
<nj ep: RMB nunF"1" type="singie">
<nj ep: RM>

<nj ep: Conf Modul e>
${ GLOBUS_LOCATI ON}/ | i bexec/ mconf
</ nj ep: Conf Modul e>
<nj ep: Executi on>
<nj ep: Command>
cd ~/
</ nj ep: Conmend>
<nj ep: Conmand>
fusr/local/npich/bin/nplcc -0 ~/cpi cpl.c
</ nj ep: Command>
</ nj ep: Execut i on>
</ nj ep: R
</ nj ep: RMs>
</ nj ep: JobDefini tion>

32 6. Hold HEE ZESh= MIEP OfjH|

3.2 GridMPIService

GridMPIService A8~ AAZ 2 & #88 &
Aol AEgt}. Au|2& 2] A4E MJEPS RSL&
o|-83)4 Zt ZHdol A& AEFh MJEPE 224
2 E719] GRAM® FORK#Y] Hel2 zdg 33}
3, RSL& GRAM®] PBS¢ 22 22 ~AZe ¥
2 YL F3h TIGRISE GRAMS AHE3A ¢
glite®} 22 T 28)= nlEH ooz &Y A Zo] 7}
S8 T YA oA (adapten) & A F3iTh

3.3 mconf

meonfE Thedt 2 F B9 Ags itk
4o A #7 dA o}, oluf 2 [1¥ 6] &
< MJEPZ o] itk MJEP= GridMPIService A]H]
2oflA ZAGg Fst7] Hel ZF AHYY A =20
A5 o2 o]Egtt) A tAlelA] Zdol HAH ¢4
2 agin ity oz A o] £ gl



WSRF7[4to] TIGRIS 18] MPI MHIA 141

o 283 37 A4 @Al A MJEPS] ConfModule
9 Byols saw.

o
4
=2
ot
>,

3.4 MPI HE X|Sxt

AE AFAE 2 299 MPI ARE AR AuH) 20
A A&k AR e A nE A MPIL AR &
7HA 3L Qlem A, TIGRIS 12)= MPI AMu]27} 58
A B8 E ARE AT MPL 2L Afdsta
dAstL Pk RE ARE ¥¥9c) FEnA &
< 7IEHoR CPU, 32E, T2 ARE AT
A ek MPI 2ol B ejalo] i A4 JuE AFskx
gomz gy MPI Zéld_ xﬂ% g F7lskeh
A} ged 2e 7
7184 RE FEs MP EMHEM o] <MPName>,
éJJréEi AE <MPICC>, 287] A2 <MPRun>, 3
73 AA gele] A2 <MPIConfig>, mpinn 53 Al U1

A Ade] HF §4 <MPIMachineOption™>, mpirun

T8 A FeY TR Al oF §A
<MPINPOption>, 712]3 GridMPI o] B el & A}-&
Al dagh qn WaEo] <MPIServer>©|tt.

“YPLRbP
<MPlnane>NPl CH/ MPI nane>
<MPl ce>F usr/ I ocal { npi chi bi v npi cc</ MP! co>
<MPlrun>/usr/ I ocal / api ch/ bi n/ npi r un</ M r un>
<Ml Machi nepti o
<Rt Maohi neopt i on>
chi neOpt i
<;|PIM’ ti ol
‘ fr i on>
| <awi e
<M Li brary>
S ey e e By 1 i < ML
cc>/ usr/| ocal/ gri cc
mlrun<lNPlrun>

<M’Irun>/usr/|ocal gridnpi / bi v/ np|
h

Ie cfm g:rvlcelgndM)l conf. s
<IM’|conT|g>

M sel
Jﬁi’lsleocallgrldnptlbl o i npi - ser ver
</ Ml Library>

! </ M Probedl nfor mati on>

J8 7. MPI 2oj=2{2| HE HIZX}

4, ANFEXt QlE{HojA

AREAE TIGRIS Z8l= MPI AH|AE ¢ 85
CLICommand Line Interface) ¥ 7}X & Z3) o] 47}
T otk A 24, 7he e A AHY 89, 3] AlE
A Ao 59 71%5S AT E3], AHEAT XML
FHe] JSDLE Ad 23] olg ez ¢ <lEy
ol& F& o] &3 A HUAE e H oA A Fo]

TIGRIS Z18]= MPI A8] 2o thajA] F+ 74A] -8
ZZIRE o] &3 [H1]F Zo] 4P s (¢

A 2). Folp)E AXE7] A opi T2 F
o EAtold] wA)x) & FaHE pingpong TE I
T 7HAth pingpong TEIWE Faul:= MAAE
10003, 3000, 50009 =8-S 3kich

§& ZE2IHE A 7HA A9l tisiA 47 A8S
T A2IEF o] RN AFoR Hide
THstr A44E AEshs A, viE] Aotdd vloly
g #eg ol&std A= A9, TIGRIS a3:=
MPI Au] & o] 8544 %31 l%ﬁ = 73 °°lt} A
& ARd TIGRIS 125 MP =
Hl&& o 02AE} deS & ? AL, hAAFEE

°

Asdste w82 220 EHES € 5 Yok

E 1. TIGRIS 12|= MP| AH|A A8 Za}

i pingpong | pingpong | pingpong
P 1 (10008 | (3000%) | (5000%)
AATFE NE | 2633 | 29.38 34,37 40.22
ORI | o551 | 2638 | 3239 | 3864
X
<= ME | 351 577 12.06 16.93
V. ZE U g5 ¢

TIGRISE H84]Q =7} 18]= Aju| 2 Q) Za}
F817) Y8 1= AZEY] AHS ATE
TIGRIS 28]= MPI A8]4% TIGRIS 1=z}
MPI 24} 2#3}7] 913 WSRF7]4Ee] Afn] 20
theks MPL gtolBaje] 2 o]7]% < AN 21dE Zl%

o it

¥
—Yl_%:,—ﬂé

]

JglE MPL A& o553 22 Al 7K 715E
Algdeh AR, 5% MPI ol 222 o] A8 ol i)
¢A Rex AYE AR ¢ Yok F, MR 54
Ao MPL gtolBeje2 7utde Agmde] 4
P Es ¢A ReE, Asos 48 7hestA dh



142 SFRHXEIS|E=2X] '08 Vol. 8 No. 1

T A, T ) olde] Aol A FAl MPI 24l E 4
AT ¢ QU 29T J9)= MPI gojueie g A
T Al WA, AU oA AL AEE &
Aok Tl WA, ARSARE Aol 23908 $4 A
A A% E SR Yol 531, MPL o] Beje] ]
Ao Wy =g 42 Rex doh

TIGRIS Z28]= MPI Au]2= ¢ 3834 CLI F %
7o AHEA QS| A8 ATt ok EE cpist
pingpong ZEIWE o] g3t 4
MHl 22 Q% F3u) o] FXE o
. @A TIGRIS 22]= MPI AH) 2% MPLE AH&-3)

RE $4S EH*‘OE 33 9Tk o7 7|4 o}

S8 Z23Y & TIGRIS ¢l =

542 stle

n{o _I{N

%o]-/\ olgi

lr

gl A FHT oot

{11 T Foster and C. Kesselman, "The Grid:
Blueprint for a New Computing Infrastructure,”
Morgan-Kaufman, 1999.

[2] T. Nicholas, Karonis, R. Brian, Toonen, T. lan,

Foster:  MPICH-GZ A Grid-enabled
implementation of the Message Passing
Interface, Journal of Parallel and Distributed
computing, Vol.63, No.5, pp.5b1-563, 2003.

[3] G. Steve, K. Anish, M. Jeff, R. Ian, S. Igor, Web
Services Resources specification].2, Web
Service Resource Framework(WSRF) TC,
OASIS, 2005.

{4] J. Hahm, H. Myung, J. Kwak, O. Kwon, Design
and Implementation of the Grid Services on
TIGRIS, HPCAsia, pp.47-53. 2007.

[5] I Foster, C. Kesselman, J.M. Nick, S. Tuecke,
Grid services for distributed system integration,
IEEE Computer, Vol.35 No.6, pp.37-46, 2002.

[6] A. Anjomshoaa, F. Brisard, M. Drescher, D.
Fellows, A. Ly, S. McGough, D. Pulsipher, A.
Savva, Job Submission Description Language

(JSDL)  Specification version 10, Job

Submission Description Language Working
Group, Open Grid Forum, 2002.

rie

4 £ #(Oh-kyoung Kwon) HelE

£20004 29 : TR} BFE
gtaj(o] g}

= 2002 29 : KAIST
(FEAAD

<2001 129 ~ &A@ S

71 B ATFAKISTD d+4
%

2

283t

3 A HJaegyoon Hahm) 3kl
- + 19994 24 © Adistm AAe
STRER)

.20 29 © KAIST 24kt
(B

£ 2001 12€ ~ #A : =)
7R BATAEKISTD AY4

o] I 2(Pill Woo Lee)
- 1988y 2€ : FRUIER HAE
gtk &HAh

19914 3¢ : 2Fuigig
A+ AFHTIA

73 ARHT LI
L2000 49~ ®A
(KISTD) 41274

<PlRop> : aelE AFE

- g 3
5 2AAFY



