Vol. 45 No. SIG 11(ACS 7) ooooooooooooooooooooboo Oct. 2004

Dobooooooboobuobouoooboon
EagleD OO OOOOO

0O o o of ooo oot o o o of
O o o of oo o of oo o of

goboboooooooooooooooooooooooooOOOCbOOObOOObOObObObOOOo
gob0ooo0o0o0o0oO0o0O0o0ocO0OO0OO0O0O0O00b0O00O0000000000O0O0000O00G0000
gooooooooooooOoOOOOOOOOOOO0O00OOO0OO0OOoOooooooooooo
goooooooooooooOoOoOoOooOoOOOCbCOCOOCOCOOOOOOOOOOOOoOoOooooo
gooo0obooOoO0ooO0o0o0oOo0O0O0oOO000b0O0000C0O000C0O000O0O0000000O0
goo0o000OOoO0O00CO0O0O00CO0O0000000CO0O00O00000 EagleJ0000O0OEagle
goooooooooooooooooooOoOoOOObOObOOObObOOObOOObOOoOooooooooo
0oooooMPIOOODODOOODOOOO EagleOOOOOO MPICH-EGOOOOODOOOO
0000000000000 0000MPICH-EGODOO0O0D00DO0O00DO0O0O00O0O Globus O
goo0oOo0ooooo0oooooooo0o0oo0boo0oo MPICH-EGOOOOOOOOOO
0 0ONAS Parallel BenchmarksONPBO OO OOOO0O0O00O0O00000DOO0O0O00O00OO0OOO
Jo0o000000O0O00000b0000 ckptO0OOO0OO0OO0OO0OOOOCONPBOOOOOOOOOO
gooo0oooooOo0oooOooMPICH-EGOOOOO0OO0O0O0O0O0O0O0O0OO0OOMPICH-EG
gooooO0ooooO0boooOo0oOoOooobOoOO0o0n

A Proposal and Preliminary Evaluation of a Novel
Fault-tolerant System Named Eagle for Computational Grids

AKIKAZU HATTORI,t KENTA YAKUSIJI,t TAKASHI YOKOTA,t
KANEMITSU OOTSU,t FUMIHITO FURUKAWAT and TAKANOBU BABAf

Computational grid technologies are greatly expected as an infrastructure to dynamically
build virtual parallel computers by collecting computational resources across multiple do-
mains. Generally, a long-running application on a huge parallel computer has a certain risk
due to the increase of failure rate of the system. Therefore, fault-tolerant technologies are
required to build a reliable computational grid system in practice. In this paper, we propose a
novel fault-tolerant system Eagle for computational grids. It enables all processes in a domain
to migrate to another domain. Furthermore, Eagle can tolerate simultaneous process failures.
We are developing a fault-tolerant MPI named MPICH-EG as an implementation of Eagle.
Implementation of MPICH-EG is in progress on Globus, a major grid middleware, to increase
affinity with grid environment. We evaluate both a basic communication performance and
practical overheads by using microbenchmarks and NAS Parallel Benchmarks (NPB). We also
discuss checkpointing methods and evaluate their overheads by using a checkpointer called
ckpt.
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Fig.2 Message communication in Eagle.
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