HERALZ W27 a 75 4 OIHI{E O A

A==

Pl

Evaluation of Parallelization of Programs Using Generative Al

Takayuki TATEKAWA

Abstract

The technology of generative Al, which produces output based on learned data patterns and relationships in
response to natural language information input by the user, is rapidly developing. In this paper, we attempted
to reduce the parallel programming effort by inputting computer programs that are considered to have high
compatibility with generative Al and instructing them to parallelize based on a standardized specification. The
results indicated that parallelization was possible to avoid incorrect processing for programs that were only
practice problems, but for complex programs actually used in the natural sciences, parallelization caused a
variety of errors. At present, parallelization of a program by a generative Al requires a human operator who

is familiar with parallelization techniques to confirm the output results and modify them.

Keywords: Parallelization, Generative Al, Programming

1 @FEUBIC

T=8 Oy — U REREFEL, L WLESHGE Y AT 5 [HERAL OFEFHEE LW
BT — 2y F2FE L THROONT LV — VIV ROM D %2 LT 2 kDAL E X
B, LT - 2 LI ORERT A EPEMEEZONL. — T, FHO
72D L7727 — 8 OMFORERNR, BEHBGIZBIT 5574, H£5E, REOFEOMIEIIOZ
NHRVPEVIEELH LY D

AT, ERAIDEEL L TC0E 707 T3 Y ZIZOWTEHlio—6 %2573, WFZEsEic
LoTiE, KLY IaL—Yay, T—VBTE2LELTIEEND L. Z ORI % 1T
V2D OT YT T AOWRED, MHEEFRICK S RgEr RITT.

BRICARGR LTI AILBLICE BT 4. 22T 7at v (CPU) AMHEHEEH S Uty LE s n]
REZRFHERIE, A—/X—a v Va—¥ R LORMiAetERICELN TV E2AMPMEAMPCICE
W, 1o 7aty i 7Taty - a7 2 FRLEESETEINE X)) IZho7z Bl
ZAL20054E 12 AMDFE A% Athlon 64 X2% , IntelfE2%PentiumD % 3E L T4, T OEERLE, #HEO
TutvH - a7 EBERL Ty A ANHPCICDIRA ISR EINL L) 12k o7, 2F D),
TALNVTHEBEO Tty - a7 2 AW TG 2479 2 12X ), WO E#Ebo B

DEAITEBSEEMER V- v VTS TR iR



AT AT Bk N B 7 e A T P AR O e S SR P AT AL 69

APy AN

WHVLHE 24T ) 720070 7T I ¥ ZI3A RBER S 5. mHAEHETIEEREX ) 74
TI— ASAEICERBENTVS [N XT =< AT ¥a—54 7] TEHENITTCERE L
LR T0 T T I rEEER R T A, FEOBIS, [ X 2 MMM O L D b, 7
075 ADOEHULD T X MHBERKTH L% 5L, LHEED A1) v MIew] Ll TwW5b o i)
WIIZEN R WHIZE 5T, 7077 20851 bidN— FuviEnt Bbits.

FITHHFOTO ST A EERANIEI LSS 2 LT, 70752005 b3 A b & T,
FHRZ D EHE O BE L 2RI K 20 ) Dadtiis s 2 05, R XOHWTH L. BEF
DOTAT T AELHALSE D LEZERANUI AL, WO RZ EEICEE ST 5 2 & T,
HERANS & 25 EN L SWER»ZHIIT 5. %28, KX TIECEREO A L T 5.

2 WIMEDFE

2.1 AWHULRIBEAR T O T L Eid
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#pragma omp parallel for
for (i=0; i<N; i++){

/* RABMER T 5 fm—3 +/
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for (i=0; i<N; i++){
for (3=0; J<N; J++){
for (k=0; k<N; k++) {
clil[31+= alil[k] * b[kI[3];
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WHMLS 5 &, WML SN/ 42 DAL v FNTHHON— 7T THNLER j, kDMERSIND. &
ALy FTj,kxplodbos LTHFbirwne, NEOL—FPIEFEICLE I N2\, 207D, i
FMLDEE Tldprivate &\ ) 4 T2 3 T, K4 OLEBIEIMIVERLTTITANRX—VEHTHL L
RS 20LENH L. F2, FTHORGOFHHIZBWT, ELETFOHTTHIERkOV—T%
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#fpragma omp parallel for private(i, j, k) shared(a, b, c)
schedule (static)
for (1 = 0; 1 < N; i++) {
for (J = 0; J < N; J++) |

double temp = 0.0;

#pragma omp parallel for reduction (+:temp)
schedule (static)

for (k = 0; k < N; k++) {

temp += al[i][k] * blk]l[3j];

cl[i][]j] = temp;
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5=0.0;

for (1 = 0; 1 < N/2; 1i++) {
x=(2.0* (double) i) *dx;
S+=(f(x)+4.0*f (x+dx) +f (x+2.0*dx) ) *dx/3.0;

M4 22TV ORKICKZBEES 21T -0 DRIEME

Hli e — B\ O%AIZIE, OpenMPTIEK 5 D L ) IZIE LWass XANBEME 7z, MPITYH,
MPI_Reduce’%)ﬂb‘t7U7 Z AZIE L S EBWD e STz,

#pragma omp parallel for private(x) reduction (+:S)
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for (i = -N; i < N; i++) {
for (3 = -N; 7 < N; Jj++) {
/* BB OE */
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for (i=0;i<n;i++) {

for(k=0;k<3;k++) al[i]l[k] = 0.0;

pot[i] = 0.0;

for (3=0;j<n;j++) {
for (k=0;k<3;k++) dx[k] = x[j][k] - x[i][k];
r2 = dx[0]*dx[0] + dx[1]*dx[1l] + dx[2]*dx[2] + eps2;
rinv = rsqrt(r2);
mrinv = m[j]*rinv;

mr3inv = mrinv*rinv*rinv;

ali]l [0] 4= mr3inv * dx[0];

alil[1] 4= mr3inv * dx[1l];

alil[2] 4= mr3inv * dx[2];
[

pot[i] -= mrinv;

}

for (1i=0;i<n;i++) pot[i] += m[i]/sqgrt (eps2);
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#pragma omp parallel for private(i, j, k, dx, r2, rinv, mrinv,

mr3inv) shared(a, pot, x, m, eps2, n)
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if (i !'= j) { // Exclude self-interaction
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