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20 & 39.1GFLOPS 22000 - N\
E.o 3.82% E 1500
20 1000
1.0 - 50.0 -
00 - 00 -
Asls H+RAM Asls E+RE AR
TOTAL * HPCGE BEMRAEL/IRE T BT —oh5ik#L
350.0 2‘6GFL?PS =bD
300.0 - « SPMVOEECG)MSIEIEN S DHDEFE
250.0 - + HIALIEMGIZSPMV,SYMGS% 4% & 1 R RS
%200.0 .
£ 1500 - acno « 2EDEEAEF1—= ST T3.245D
1000 1 = BE{sBOINE
20.0 1 .« FTHIDAEUSEE DESEL
0.0 - - * SYMGSDBAKJL—FTDIV—T ARID KRR
As Is E+RIA M

Q3. HMEDZILF ALY KiE
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Rl % TES
mSERIAL ComputeSYMGS_ref 93 - 96

m0penMP ComputeSPMV_ref 67 - 68
mSERIAL ComputeSYMGS_ref 74 - 77

29.02 % = SERIAL ComputeSYNGS_ref 86 - 100
SR <! = SERIAL ComputeSYMGS_ref 67 — 80
mSERIAL ExchangeHalo 88 - 91
25.35 9% =0penMP ComputeSPHV_ref 61 - 70
ComputeSYMGS_ref = SERIAL ExchangeHalo 100 - 104
74-77
26.49 % OpenMP ComputeWAXPBY_ref 55 — 55
Compug;?ggﬂ V_ref = 0penMP ComputeDotProduct_ref 63 - 63
Dtk

« TO7745THRBUAESFHREDIN —TEAADOIRMNEE
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p, és 735'—') yﬁ 45

o SYMGSIZHFRITIICDWTHDR AT IViEEFERLEILF VY
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for (int i=0; i<nrow; 1i++){
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\ SYMGSDAMAIL—F

<

HhS5—%ET ML —TBINTIE{L
for(int ic=0; i<8; ic++){

VALY ABIENDTT AL oT 47
BATEINE
#fpragma omp parallel for
for(int i=st; i<=ed ++) {

=AIL—7

}

}

HBRIEFEZZEELAS—EICUIETSLET
i F{L A AT EEIC

201458H 26 HSSHHPCT A —F Ln



R4 n5—U27 :

ABIEFDOZECHWNAEY LTOBEEDHITV AEYT /R &:E KL

=V ANeAY =3

TAOWE | g (TT 17110 27EDdouble
&S 11100 27{E Dint

X 22—

{ THDER [1# | 5 135 [ a5 [ 56 [ o6 | 75 | o6 [ o5 w0 ] - [N17] N ]
§ rs-v>v

X T ZEE

{ T3 DIEER si7 IEEl &0 f7 NFT

‘ WOV 2 CEfeib

GUIOE I e o o
2014F8H 26 HSSHHHPCT A —F I

R3. .

RIMEN  « computer

|’)(qf ') 22

« ZCTHALBENS -V I IIHE
DEENEA Ay 1iBEZRIIRELIC
TSI BB Fal—3

VITIEfT 5.
A « FD=HHE—MHIITHAST IS
)(‘yl:/:l_,.‘ﬁ“g) FEICER.
5 —7 © Ay amEEREEDTIN-T%&
BT 5.
*EVLEE - ZDIN—TBICHS—UL I ERIE.
1 2 3 4[5 6 7|8 NEREEE: I RGPl QI
h5—1 ) ES: ZI0AAY
o TZEAULYRIESIZFIA.
' 13 (14 |15 16

Hh>-3 h>—4

201458H 26 HSSHHPCT A —F Ln



R

RIMEN  « computer

28.54%

ComputeSYMGS

144-147

ComputeSPMV
87-88

27.68%

ComputeSYMGS

B OpenMP ComputeSYMGS 144 147

B OpenMP ComputeSYMGS 114 117

® OpenMP ComputeSPMV 87 88

B OpenMP ComputeSYMGS 107 120

B OpenMP ComputeSYMGS 137 150

m OpenMP ComputeSPMV 81 90

m OpenMP ComputeWAXPBY 69 69

m OpenMP ComputeDotProduct 78 78
OpenMP ComputeRestriction_ref 51 51

m OpenMP ComputeProlongation_ref 49 49

— A1 X1043511231CEE
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KA 2
M=y

Titan

Mira

ISC’14

* scaled to reflect the sam

# unoptimized implement:

HPL
. HPL HPC6 HPc6/
Site C C R
e cupties 0082 (P;/Z; ) | Rank|  (Pflops) | HPL
Tianhe-2 NUDT, HP I
NSCC / Guangzhou | Xeon 12C 2.26Hz + Intel Xeon| 3,120,000, 33.9 1 .580 1.7%
Phi BZC. + Custom
RIKEN Advanced | K computer Fujitsu SPARC64
Inst for Comp Sci VIIIfx 8C + Custom AL dee) 4 = 4.1% HP‘ G
Titan, Cray XK7 AMD 16C +
ok AE/OS | | Nvidia Kepler 6PU 14C + | 560,640 | 17.6 | 2 | 322 |1.8%
9! Custom
DOE/OS Mira BlueGene/Q, Power BQC o
Argonne Nat Lab 16C 1.606Hz + Custom el Goet = A 1.2%
. Piz Daint, Cray XC30, Xeon 8C
Swiss CSCS + Nvidia Kepler 14C + Custom 115,984 6.27 6 .099 1.6%
Bl SuperMUC, Intel 8C + IB | 147,456 | 2.90 | 12 | .0833 |2.9%
Rechenzentrum ‘ ‘ . . . number of cores
Curie tine nodes Bullx B510
CEA/T6CC-GENCT TIntel Xeon 8C 2.7 GHz + IB 79,504 1.36 26 .0491 3.6%
Exploration and
f HPc2, Intel Xeon 10C 2.8 GHz
Z;??L:I:n + Nvidia Kepler 14¢ + I8 62,640 3.00 | 11 .0489 | 1.6%
DOE/OS Edison Cray XC30, Intel Xeon
L Berkeley Nat Lab 12C 2.46Hz + Custom 132,840 1.65 18 -0439% | 2.7%
Texas Advanced Stampede, Dell Intel (8c) +
Computing Center Intel Xeon Phi (61c) + IB 78,648 -681* 7 -0161 1.8%
Beaufix Bullx B710 Intel Xeon .469
Meteo France 12¢ 2.7 GHz + IB 24,192 (467 79 .0110 | 2.4%
Prolix Bullx B710 Intel Xeon .464
Meteo France 27 6Hz 12¢ + IB 23,760 (415%) 80 .00998 | 2.4%
CALMIP Bullx DLC Intel Xeon
U of Toulouse 10C 2.8 GHz + IB 12,240 .255 | 184| .00725 |2.8%
. Wilkes, Intel Xeon 6C 2.6 GHz
Cambridge U + Nvidia Kepler 14C + IB 3584 .240 | 201 | .00385 |1.6%
TiTech TUSBAME-KFC Intel Xeon 6C| 57,0 | 150 | 436 .00370 |2.5%

2.1 6Hz + IB
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