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File I/O performance improvement mechanism
for source code optimization by HPCS toolkit
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We optimize the file I/O performance with automatic source code optimization by HPCS Toolkit. In this paper, we improve the
file I/O performance with conversion from blocking read to non-blocking read by issuing multiple I/O requests at the same time
and reducing the waiting time for blocking read. The performance of the agrep program was improved by maximum 52% of read
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time, and 22% of the whole execution time.
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Figure 2 File I/O Overlapping.
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real*8 val (recnum)

PERERFAIC V%

do i =1, size
open (2, file=TRIM(files(i)), ..
read (2, rec=1l) (val(j), j=1, recnum)
close(2)
do j = 1, recnum
total = total + wval(Jj)
enddo
enddo

3 AVYIAT ST AEE—R)
Figure 3 Original Program.
integer aio_winnum
parameter (aio winnum = 15)
integer aio_id(aio winnum), aio_rpos,
- aio_rnum, aio r, aio_win

real*8 aio val (recnum, aio winnum)

aio rpos =1
do i =1, filenum
aio_rnum = 1
if (i .eq. 1) aio rnum = aio winnum
if (i .gt. filenum-aio winnum+l) aio rnum=0
do aio r =1, aio rnum
aio win = mod(aio rpos, aio winnum) + 1
fd = aio win + 6
open (fd, file=TRIM(files(aio rpos)), ..,

asynchronous='yes"'")

read (fd, rec=1, asynchronous='yes'



THHRALR ST IE R S
IPSJ SIG Technical Report

- id=aio_id(aio_win))
- (aio_val(j, aio win), j=1, recnum)
aio_rpos = aio_rpos + 1
enddo
aio win = mod(i, aio winnum) + 1
fd = aio win + 6
wait (fd, id=aio id(aio win))
close (fd)
do j = 1, recnum
total = total + aio val(j, aio win)
enddo
enddo

4 Fi#EbT a7 L= — F)

Figure 4 Optimized Program.
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Figure 5 Execution Time of Micro Benchmark

before and after the Optimization.

FATRERI O NGRZ R 5 &, Read B DIZ & A E3HIK S 2,
Computation K[ & Wait FEf] 23 FREON TV 5.
321 RRIEFIEIZTONT
7 7 A ) AT L& LT Journal File System (JFS)Z M L,
—[a10 read THEA AT B A 1KB 225 2048KB £ T L St



THHRALR ST IE R S
IPSJ SIG Technical Report

e a OFEATRH, REIFIE, HEERRIIIE, EEEO
B BB IS < HEE fe/ NEATIRR], HEE R BESIEE IS
b eSO HHEERDETRMIET, BTOLBY.

File Lizt ECES’ Stze g:;:ln Dpt-ngd ;::mzzd by
Estivatin
JFS 2 1 0070 - -
R A d 0o7H) - -
JFS 2 4 0078 - -
JFS 2 8 00284 - -
JFS 16 00203 - -
JF3 2 32 00313 - -
JEN A 4 0 - D0RE
Jrs 2 120 00461 [olez o]
JFS 2 256 Q5T Q0610 00610
JFS 2 512 0.1063 0071 DO
JFS 2 1024 o1m7 o120 01201
JFS 2 2048 03573 02154 02154

6 <A 7N Fv— 7 OHETE Fe/NFEAT IR
Figure 6 Estimated Execution Time of Micro Benchmark
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07, =T HT O open THD 7 7 A /L4 DFEEHNEHI T
WAL, X8L—7(“for (i = 0; I < Numfiles; i++)” )%
N—T OoRICERM LT, R LY TP
hpesapi_hint_one # AT — 2T D7 7 A IVEIBET D Z
LT, ZL DRI = NTHIGHARETH D LEZTND.
PIF, agrep OFH X OF & F = — F TR

/* loop for the specified target files */

for (1 = 0; 1 < Numfiles; 1i++) {

/* open a target file */

if ((fd = |open(Textfiles[i], 0)])) <= 0) {

continue;
}
/* inlined code of “sgrep” from here */

while ((num read =

[read (£d, text+offset, BLOCKSIZE)|) > 0)

{

/* .. search specified pattern

in the file .. */
}

/* inlined code of “sgrep” to here */

close (fd)|; /* close the target file */

7 BELETO Y — 23— REELl 2 — F)
Figure 7 Pseudo Code before Optimization

hpcstaio init (0, 0)];

hpcstaio hint (Numfiles, Textfiles, 0, 0)];

/* loop for the specified target files */
for (1 = 0; 1 < Numfiles; i++) {

/* open a target file */

if ((fd = |hpcstaio open(Textfiles[i], 0)]) <=
0) {

continue;

}

while ((num read =

[hpcstaio read(fd, |

[text+offset,BLOCKSIZE)]) > 0) {

/* .. search specified pattern in the file .. */

}
/* close the target file */

[ hpcstaio close (£4)];

hpcstaio term()];
8 Rl{LED Y —2=— FEEbE— F)
Figure 8

Pseudo Code after Optimization
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Figure 9 Degree of Parallel and Execution Time of Agrep
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Single File Mode v.s. Multiple File Mode (2 MB # 512 Files on JFS)
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Figure 10 Execution Mode and Execution Time of Agrep
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