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Proposal and preliminary evaluation of a mechanism

for file I/O aggration to one file in a parallel job

YOSHIYUKI OHNO,™ ATSUSHI HORI'!
and YUTAKA ISHIKAWA L2

In many parallel applications, each process creates process independent files.
However, many existing parallel file systems are designed for large data I/O
operations on a few files, and exhibit low performance for small data I/O op-
erations while accessing lots of files. In our proposed approach, small file I/O
operations are aggregated to have large I/O operations and converted to ac-
cess one large file. Preliminary evaluation using Lustre shows that the parallel
write/read of 1MB x128files per each process is 2-3 times faster than the original
1/0.
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Object Layout of Aggregate File
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DHEBETIE, write DFEEBTERLZ7 74 V% read LT3, &8, 774 VENELT
ILAE, 1ROBTI L ICHOERN 7 7 A LV EZAH L TE D, HIEHRIc, #8774
VDIERP, initialize ZLBEE L O finalize WFR L EL L H I L7z, EBICH 72> TlE, *—
Py v all X BWERTRVE LT B DI, 2TD write DEFRZET LD
IZ, B/ —F, MDS, 0SS DX vy > 2% 7 )7 LTH5, read DEBHEEIT->TWV3
for( i = 0; i < 10; i++ ) {

// Barrier CHIZEFH4R)
for( j = 0; j < filenum_per_proc; j++ ) {

open() ; // filename is "file_rank_i_j"
write() ; // or read()
close() ;

}

// Barrier CHIZESET)

}
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