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BB, HPCG ICDNWTC, R—/N\—D0 Va2 —F « VI 221 —A(FERAFBEHREL TV H —)18-5, 2016
*2 http://www.hpcg-benchmark.org/custom/index.html?lid=1558&slid=288
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2.1 Gauss-Seidel FILIBEM 7OV O VILFHAS— T4k

HPCG RNYF VY —D(CHIT D Gauss-Seidel(IMfF GS)BILIBIZ, ZRMBTHD, ZDFEFE
TIER L v Rili5{E(#pragma omp parallel for) TE7/E0), 2T LIPS0V IVILF
NS—=UVTBMC)®ZET>T. ALy RldI{ETEEE T B,
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BUBZEEDHTONLETOY I EEHRAL Yy RTHHIIETT D,
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[CRNTIE REQOHAN 1 OIBZDE 2%DHEETE L THRESNTLEDDT, REOH
DIENZEHINZ DT EFIFRICEZ TH D,

HPCGARYFV—DF4BDOVILFT )y FTHDIMNETDT ) v RIZHBNT. CDBMC
[CKDRL Y FHAINEZETT O TULD,

2.2 GS & SPMV EDRYS

NILFT) W B(ComputeMG)DETICHRINT, BHENIT U w RMAMNCRNTIE, T -
ZNL—I VT DIL—TPEDOTRED Symmetric Gauss-Seidel(SYMGS)E1TIC 3| &t =, FRITHY
N2 = )VFE(SPMV)D'ERITEN D, SYMGS [CRNTIE. BRITHIERZEIETIE. ET5RDIEIC
POELRID, 2. SPMV CHBVNTEBRITIERIC PO ERT D,

FZ. SYMGS BKU SPMV OFRAICIE. BHETO B TRWCHERND RLDER
ZE2ELEOMBENFET D,

*3 Takeshi lwashita, Hiroshi Nakashima, and Yasuhito Takahashi. Algebraic
Block Multi-Color Ordering Method for Parallel Multi-Threaded Sparse Triangular Solver in ICCG Method. In
International Symposium on Parallel and Distributed Processing (IPDPS), 2012.
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Forward Loop =

/" for (inti=0;i<n;i++){ 3\

double sum =rli];

for (int j = 0; j < nzInRowl[i|; j++)
sum -= Aval[i][j]*x[AcolInd[i] [j]]:

sum += Ad[i]*x]i];

x[i] = sum/Ad]|i];

SYMGS
WAE D

Backward Loop ~
for (inti=n-1;i >=0;i--){
double sum = r[i];
for (int j = 0; j < nzInRow][i]; j+1+)
sum -= Aval[i][j]*x[AcolInd[i] [j]];
sum += Ad[i] *x][i];
x|i] =sum/Ad[i];

-
" for (inti=0;i < n;i++){
double sum = 0.0;

SPMV - -

1R .
R

| for (int j = 0; j < nzInRowli]; j++)
sum -= Aval[i] [j]*x[AcolInd][i] [j]];

[ yli] =sum;
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2-2 SYMGS & SPMV

SEHOEIIUTTHD.
n

nzlnRowf[i]

Avalli][jl(0 <= j <= nzInRowf[i])
AcolInd[i][jI(0 <= j <= nzInRowf[i])
Ad[i]

BRITHIDITE

BRIT5ID i 17EBDIFEFBRY
BRIT5D i 7B DIFFRZADE
BRTHD i TEBDIFFEZRDIINIE
BRT5D i ITEDXBERDE

BRIT5 A L2 Fv v Y aKDFTDKRENDT, SYMGS (D Backward )L —TJ#& T & SPMV
ZRITIDIEICIE. Aval 0 Acolind [EF vy ¥ FICESTRS T BEXEUNSO—R
FIMUBNHD, /. SYMGS D Backwad JL—TICHNTIFE. NI HILx DEBEDEZE
BEH L. BBIFHEOND RU x DEEZE SPMV TS8BI D, SPMV (3 parallel for RE/ZD T,
STOVRBEERDIETIT D CENTED,

E5IC. SPMV D k BTSSRI D x DBRDEZ CHBBETORINSEXELTES DM
EHRNEEE. BNESDEBZRZLTH SYMGS O Backward JU—T(CHNTEHRINZHET
HNIE. kITEBDFHEZRIBIDCENTE D,
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ZDIZH. SPMV D k TEDFTEZZ DR TITU. SPMV D k TETSIRT B AvallK][j]
Xb Acolind[K][1DF v v ¥ allE > TNBDBICHE TCENESRIEDRF CED, CnNH%E
GS & SPMV EDRIS EIESC EICT D,

HPCG RYFV—DF 4 BOVILF T Uw RTHDN\ &mEHNIT Uy RUND 3 DD
Jw RIZHBLT. GS & SPMV EDREET o TS,

2.3 HPCG3.0 X/t

HPCG Version 2.4 D5 DEERIG. THIERBID EHEERIEXTRICEFNDRDICESIZ
CETHD, T5ERELIC floating SEEIIZSEN/ZVND T, Version 2.4 [CEERE{RD FLOPS
BIEITNBCEICTED, asis DITHIEMEIDH#pragma omp parallel for BXDI(C(E, SO
VaVEBEEERL Y RFE=DTRRU) map BF—IANDP O ERITIT LT, #pragma omp
critical EEXAO'BUNSNTUB,

gIBICXT LTI, OpenMP @ reduction EizZfEL). BEBICXIUTCIIRL Y FE2—01857—
DBCEFITDCEICKD, critical BXZHIRL. &RIEZH > TS,

3 HPCG HIfEfEER

Oakleaf-FX 4,800 ./ — (76,800 J77)&FEALT. 1 JOBRBEODDIT Y R
xylz BADTUw B QBXV. TOCRMEEZZ T, RSy IVIEEEERLEN
SHEESAIE U, AIESRE X 3-1 Uy R/ XETOBR ALY REU (CEEET B,
RBHENSN DZDEF. Ty R+ X 152X168X 152, H'D, 19200 7O X4 2L
v ROBET. TOED 56.517TFLOPS &1XA L. HPCG B:5&=ME LI,

X 31 Uy RFrXETOEBR - ALY R#

JUyFgAX 7OEAH x ALYFH HPCG 1£8E(TFLOPS) B
152 x 168 x 152 19200p x 4t 56.51 @)
136 x 136 x 136 19200p x 4t 55.51
136 x 248 x 232 9600p x 8t 54.11

FX10 Y RFATIE, XEUPOELISRIEDEDIC, S—=IR=I3TH L TNBDH. IBE
JEER Y« X3 8KB. 4MB. 32MB. 256MB T#HD. EFETEERERIE LT, AV IED
XU, T=HRIXY L E=TEIXV . ALY RRIVDBIXY LHHDINN T
NTCOEIAY T, REUHBETHDIS—INX—IY+ X 32MB Z&MA U,

FL. A VH—DRD BIE(Tofu [*] : 6 RITX vy Y2 b—35R) DRy FD—=DORIRIE.
BAFRTHB20x15x 16 T, ./ — REIN XTI rank-map-bynode (1 TOTCREEINHT
BDEC BN/ —RABBLTIORRZEIDET, INTD/ —FC—EDEINHTDE.
RAICEIDZ TR/ — FICRD)&EA U,

** Tofu (Torus fusion) [&. EL@OERA VH—IRD ~DITEFS,
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HPCG version 3.0 Tld, 3.0 HEEMINC, BITEZBE LT 24 DA PE. YAML BH#ER
D71 IVORRITEIC, MTROKXDICRIZSND,
P (&88)

Final Summary :
HPCG result is VALID with a GFLOP/s rating of: 56516.8
HPCG 2.4 Rating (for historical value) is: 57674.5

BURIC, SC14(2014 FRIE)D HPCG MEEB L. 1ISC'16(2016 FSOAIREL)D HPCG 4
AEfEZ& & 3-2 HPCG MAE] ICE0E T D
& 3-2 HPCG %8k

Version PFLOPS | HEiHE—75(1.135PFLOS)k HPCG/HPL
2.2 0.044847 3.9% 4.3%
3.0 0.056516 5.0% 5.4%
3.0 (2.4 #2%) | 0.057674 5.1% 5.5%
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76,800cores) CHITE Lz HPCG MEAE 0.0565 Pflops 1Y, 85 27 MIDMREEER LIZ,

AFRTCIFE. SC14(HPCG Version 2.2) CAIE., B UICENS. #91.26 Bt E=E
HPCG RYFV—=DDFa -7 « BIRICDNTIHRE LI,

HPCG DETICK D, HPC DB THRASNDEBRDP T UT - 3 YRGFICKER/\— R
DIP VI DT PHENHID, SOAIERROSNENMERE(E— D MEELLT 5%)Id. &
RAPIBIREB S —FX10 (Oakleaf-FX/Oakbridge-FX)ICRWNT, PTUT—Y 3 VET
DHEREEDLICEMTEDEER D,

AR THBIT UICETEIL, 2016 £ 6 B 2~3 BICERSNE TKFEHPC Fv LYY ICH
WCETSNE. COBERBD UTRIBEHNZLET,
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