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« AT 07 74 Z: fipp: Fujitsu Instant Performance Profiler
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- BT DEERELR Y
« —ERCPUENEIRIT (Gflops® X E Y XIL—T v k)
« XM O 7 7 A4 Z: fapp: Fujitsu Advanced Performance Profiler
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(fapp)

#include <fj_tool/fapp.h>

fapp_start("eo_bulk", 1, 0);

BridgeQXS::mult_wilson_eo_bulk_dirac(v2, up, v1, xp, m_CKs, &m_boundary[0],
m_Nsize, do_comm, &m_Leo[0], ieo, iflag);
fapp_stop("eo_bulk", 1, 0);

« name, number, level DB TIEE

« name+number CX & % &5

e levellZ072 S ICEHE. EITEICA Y 3 v THRERND
e fapp_start/fapp_stop® % X k & AIEE



ESKEN S Rl Nl

foriin{1..17}
do

fapp -C -d ./repS${i} -Hevent=paS${i},method=fast mpiexec S{BIN} S{Px} S{Py} ${Pz} S{Pt} S{Nx} S{Ny} S{Nz}
S{Nt} S{Nthreads} S{lter}
done

foriin{1..17}
do

fapp -A -d ./repS{i} -Icpupa,nompi -tcsv -o paS{i}.csv
done

c RAX M Tesv7Z 7 A IILZ1ERRT 5 & Z (X fapppxa~ > b

e -Hmethod=fast/= &£ OSZ A LB WD TH —/N—~ v FAHV]
= Ly

c B A IERAscpT ARAIC/opth BXIsmT7 7 AILADY U &
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CPU Performance Analysis Report 4.2.1
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Froating Frotech por by it peraton wair T ror rtrorion comt
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As-is & tune-1

s NI —TZEHEMIZTT

5SIMDAL TlENEY) TH
)
« Gather & ZKENEDFAE

BARI DB Y —1])

SIMD1L, = 7173 Ly

for(int k = 9; k < p_Nq; ++k) for(int j = @; j < p_Nq; ++j) // loop-2
for(int i = 0; i < p_Nq; ++1) {
// const dlong id =1 + j * p Ng + R * p Ng * p_ Ng + element * p Np;
const dlong gbase = element * p_Nggeo * p_| Np + k * p_Ng * p_Ng +J * p_Nqg + i;
const dfloat r_G@o = ggeo[gbase + p_GOOID * p _Npl; // #define p GOOID 1
const dfloat r_G@l = ggeo[gbase + p_GO1ID * p_Np]l; // #define p_G@1ID 2
const dfloat r_G11 = ggeo[gbase + p_G11ID * p_Npl; // #define p G11ID 3
const dfloat r_G12 = ggeo[gbase + p_G12ID * p_Npl; // #define p G12ID 4
const dfloat r_GO2 = ggeo[gbase + p_GO2ID * p_Npl; // #define p GO2ID 5
const dfloat r_G22 = ggeo[gbase + p_G22ID * p_Npl; // #define p G22ID 6
dfloat qr = 0.f;
dfloat gqs = 0.f;
dfloat qt = 0.f;
// loop-2a (gradient)
for(int m = @; m < p_Ng; ++m) {
ar += s D[i][m] * s_a[k][3][m];
qs += s D[F][m] * s_q[k][m][i];
qt += s D[k][m] * s_q[m][j][i];
// loop-2b (geometry factor)
s_Gqr[k][j]1[i] = r_G@® * gr + r_GO1 * gs + r_GO2 * qt;
s_Ggs[k][j]1[i] = r_GO1 * gr + r_G11 * gs + r_G12 * qgt;
s_Gqt[k][j]1[i] = r_GO2 * gr + r_G12 * gs + r_G22 * qgt;
}
jwd82220-i "axhelm-0.cpp", line 78: ZDI—TFTHRERIV 7z v FOEMN, N\—RU 77V 7y FOHES
jwd86620-i "axhelm-@.cpp", line 78: AT Ya—UVIERER/ONGBI >fcfcd, YINDzTZINATZ14=V7
jwd82030-i "axhelm-@.cpp", line 80: ZDI—F&I7ILF7>vO—-Y>VJULE UL,
jwd6004s-i "axhelm-@.cpp", line 94: U4V Y 3 VEHASTI—THEZEE n' DI —TESIMDLL £ U,
jwd82090-i “axhelm-@.cpp", line 100: ZERDEHIEFEZZEEL X U,
jwd86680-i "axhelm-0.cpp", line 106: MSEAZWecsd, VI RNIzZIRA T4 =V % MELE U,
jwd82030-i "axhelm-@.cpp", line 106: ZDI—F%7)I7>O—-Y V7 ULE U,
jwd82030-i "axhelm-@.cpp", line 108: ZDI—FE 77>V O—-Y VI ULE U,
jwd6004s-i "axhelm-@.cpp", line 112: U¥V Y 3 VERZSUI—THEZEH n' DIL—F%ESIMDILL £ U,
94 #pragma loop fullunroll pre_simd \
. [ ]
95 for(int m = 8; m < p_Nqg; ++m) {
96 qr += s_D[i][m] * s_q[k][J][m];
97 qs += s_D[j][m] * s_q[k][m][i]; oy
98 qt += s_D[k][m] * s_q[m][§][i]; ol
99 }

A4 LT 47 Tm-loop% 7

—»?6&0&0%“@»—?%
IZ% L CSIMDiL &N 3



Before/after

3.5E-01

3.0E-01

2.5E-01

2.0E-01

1.5E-01

1.0E-01

5.0E-02

0.0E+00

Cycle Accounting execution time(s) @ Other instruction commit Cycle Accounting execution time(s) [ Other instruction commit
m4 instruction commit 3.56-01 m4 instruction commit
B 3 instruction commit m3 instruction commit
W2 instruction commit W2 instruction commit
® 1 instruction commit 3.0E-01 m 1 instruction commit
B Barrier synchronization wait B Barrier synchronization wait
@ Instruction fetch wait @ Instruction fetch wait
| Store port busy wait 2.56-01 mStore port busy wait
B Other wait B0ther wait
m Branch instruction wait. mBranch instruction wait
O Floating-point operation wait 20801 O Floating-point operation wait
m [nteger operation wait mInteger operation wait
O Floating-point load L1D cache access wait (*) 15E01 OFloating-point load L1D cache access wait (=)
@ Floating-point load L2 cache access wait @ Floating-point load L2 cache access wait
OInteger load L1D cache access wait DOlnteger load L1D cache access wait
B Integer load L2 cache access wait 1.0E-01 Binteger load L2 cache access wait
B Floating-point load memory access wait mFloating-point load memory access wait
mInteger load memory access wait mInteger load memory access wait
O Prefetch port busy wait by software prefetch 5.0E-02 O Prefetch port busy wait by software prefetch
o Prefetch port busy wait by hardware prefetch DPrefetch port busy wait by hardware prefetch
ﬁ i i ﬁ i i i i i i E E W Floating-point busy rate execution time 0.0E+00 I'“I W Floating-point busy rate execution time
o= N o s wle ~ ®m o o = ) o S| m + v e N~ ® @ o = )
5?3 E = == =|2 ¥ v ®m o 2 o Integer busy rate execution time = z|z|2 %2 T = )= = ® Z 32 Binteger busy rate execution time
£/g g g/ g g/ g g & £ B B L1 busy rate execution time g £/ g g £ 2 E B E E B B8 L1 busy rate execution time
Ll B L L L L T L B B A B2 busy rate execution time FlIRIFRFIFRIFRIFRIRIRIFIRTIE]E [L2 busy rate execution time
Process W Memory busy rate execution time Process W Memory busy rate execution time
o Q

(*)Include wait time for integer L1D cache access (*)Include wait time for integer L1D cache access

NRILIREEZDN. | .
EAIDOPAMBIR A > ZDF 12— 2 ICFNDH E S A HRIE
EDI—TEHTSIMDAL LE=E v "4 SDXyE—Ih bbb b
e MTIERBEYITIHLIWER[TL I ENTESLN?
TALIZT 470 AD Lk
s MEIDIL—TEFZ ANEZ S Z &ETHILILAIEE



95 for(int m = @; m < p_Nqg; ++m) {
96 qr += s_D[i][m] * s_qg[k]J[J][m];
97 qs += s_D[J][m] * s_qg[k][m][1i];
98 qt += s _D[k][m] * s_q[m][3][1];
99 }
Load-store
Load instruction
SIMD
Instruction Multiple
vector cnn':I: ’:ous Broadcast Predicate First-fault
contiguous load register fill load
structure loa g:‘:e;;olad instruction instruction instruction
Process instruction ruction
— 0 0.00E+ 1.026+06)  3.08E+06|El 1.70E+01|  0.00E+00|l
0 0.00E+ 1.02E+06  3.08E+06|E 1.70E+01|  0.00E+00|l
0 0.00E+ 1.026+06)]  3.08E+06|E] 1.70E+01|  0.00E+00|l
0 .00E+ 1.02E+06 3.086+06|E] 1.70E+01 0.00E+ 00|
0 o.ooe+a 1.026+06f§  3.08E+06|E] 1.70E+01|  0.00E+00|
0 0.00E+ 1.02E+ 06| 3.086+06|El 1.70E+01 0.00E+ 00|
0 0.00E+ 1.02E+06f4  3.08E+06|E] 1.70+01]  0.00E+00]
0 04005+J 1.02E+06|‘ 3.08€+06|E] 1.70E+01]  0.00E+00]
0 0.00E+ 1.026+06)]  3.08E+06|E] 1.70+01]  0.00E+00]
0 o.oos+w 1.026+06)]  3.08E+06|E] 1.70E+01]  0.00E+00]
0 0.00E+ 1.026+06[}  3.08E+06|E] 1.70E+01]  0.00E+00]
ol 0.00E+ 1.026+06/§  3.08E+06|H 1.70e+01]  0.00E+00]
0.00E+ 1.236+078  3.69E+07 2.04E+02] _ 0.00E+00]
] 8.76E
97 for(int m = 0; m < p_Ng; ++m) {
98 qr += s_T[m][1] * s_q[k][J][m];
99 qs += s_D[J1[m] * s_a[k][m][i];
100 qt += s_D[k][m] * s_q[m][J][i];
101 }
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Tune-3 (V7 b7 zT7 /%4 75 )

em/l—7Tlz7IT7>ra—ib, i)L—7EZSIMD1Y

« ZOMANZ], kKEIL—THHEZNREHNSTY 7 b7 T34
T4 BAYT BICIEEN
IR TIEjIc oW T AT yA—IILENTWLS
« k-loop & j-loopZ FE) Tcollapsex & 2 L £ X H64I274 1) swp
‘BN B
« OpenMP®collapselz@EFFICR L v FiF{bH 32 D TEZ 2L

84 for(int kj = 0; kj < p_Ng*p_Nqg; ++kj) {
85 const int j = kj % p_Nq;
86 const int k = kj / p_Nq;
jwd82040-i "axhelm-3.cpp", line 73: L=V I NIz 74 T4 =V T %BRLE Ul
jwd82050-i "axhelm-3.cpp", line 73: IL—7 D ERULE N AR LD, VIR 7ZINA T4V ZBRALT
jwd6001s-i "axhelm-3.cpp", line 77: IL—7HIEZEE i' DIL—F%ZSIMDIL L £ LTz,
jwd82040-i "axhelm-3.cpp", line 84: IL—FIKV TN Iz T4 T4V T %BRLE Ul
jwd82050-i "axhelm-3.cpp", line 84: JL—7 DR U N 48U LD, VIKNDzZINA IS4 =V %= ERALT
jwd6001s-i "axhelm-3.cpp", line 88: JL—7HIEAEH 'i' DIL—FZSIMDIL L & U Tz,
jwd82030-i "axhelm-3.cpp”, line 103: ZDI—TF%7)LF7>vA—-Y I ULFE Ul
jwd82040-i "axhelm-3.cpp", line 115: JL—FICV I RNV 7ZINA 54 =V BRALE U .,
jwd82050-i "axhelm-3.cpp", line 115: JL—7ORRRUEH48EIU LDK. VI NIz 7ZINA T4 =V 7% ERL
jwd6001s-i "axhelm-3.cpp", line 119: JL—7HIEZEE i DIL—FZSIMDL L E Uiz,
jwd82030-i "axhelm-3.cpp", line 124: ZDIL—7%7)IL7>A—Y VI ULZF U,
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2.0E-02 +

1.0E-02

0.0E+00

Cycle Accounting execution time(s)

vesa o [T
vesa [T

Thread 2

rivesa + IR |

Thread 3
Thread 5
Thread 6

Thread 7

Thread 8

Thread 9

rivesa 10 [T
—y 0

FHREILR - 72 ?

K7
=

BEap

AN
T

HIE 2 7=

@Other instruction commit

@4 instruction commit

B3 instruction commit

®2 instruction commit

m 1 instruction commit

mBarrier synchronization wait

DOlnstruction fetch wait

mStore port busy wait

@Other wait

mBranch instruction wait

O Floating-point operation wait

mInteger operation wait

OFloating-point load L1D cache access wait (*)
DFloating-point load L2 cache access wait
O1Integer load L1D cache access wait
mInteger load L2 cache access wait

B Floating-point load memory access wait
mInteger load memory access wait

CPrefetch port busy wait by software prefetch
OPrefetch port busy wait by hardware prefetch

® Floating-point busy rate execution time
mInteger busy rate execution time

OL1 busy rate execution time

D12 busy rate execution time

W Memory busy rate execution time

(*)Include wait time for integer L1D cache access

9.0E-02

8.0E-02

7.0E-02

6.0E-02

5.0E-02

4.0E-02

3.0E-02

2.0E-02

1.0E-02

0.0E+00

Cycle Accounting execution time(s)

IPCA'1.01—2.01. a7 &7 GIPSH2.03—4.02
=ITRFE OV F A L2

Thread O

Thread 1

Thread 2
Thread 3
Thread 4
Thread 5
Thread 6
Thread 7

1,

Thread 8

Thread 9

Thread 10

Thread 11

@Other instruction commit

@4 instruction commit

B3 instruction commit

®2 instruction commit

m 1 instruction commit

mBarrier synchronization wait

DOlnstruction fetch wait

mStore port busy wait

@Other wait

mBranch instruction wait

O Floating-point operation wait

mInteger operation wait

OFloating-point load L1D cache access wait (*)
DFloating-point load L2 cache access wait
O1Integer load L1D cache access wait
mInteger load L2 cache access wait

B Floating-point load memory access wait
mInteger load memory access wait

CPrefetch port busy wait by software prefetch
OPrefetch port busy wait by hardware prefetch

® Floating-point busy rate execution time
mInteger busy rate execution time

OL1 busy rate execution time

D12 busy rate execution time

W Memory busy rate execution time

(*)Include wait time for integer L1D cache access
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ggeo[Nelement][7][512]

)Ty

s TRAT7 FL AFTEZFTHY &L
c k& jZKDTH BT FLAFE—KNBEET FL XEHE

84 for(int kj = 9; kj < p_Ng*p_Nqg; ++kj) {

85 const int j = kj % p_Ngq;

86 const int k = kj / p_Ng;

87

88 for(int i = 0; i < p_Nqg; ++i) {

89 // const dlong id = 1 + j * p Ng + R * p Ng * p Ng + element * p Np;
90 const dlong gbase = element * p_Nggeo * p Np + k * p Ng * p_Ng + j * p_Ng + 1i;
84 for(int kj = 0; kj < p_Ng*p_Nq; ++kj) {

85 const int j = kj % p_Ng;

86 const int k = kj / p_Ng;

87

88 for(int i = 0; i < p_Nqg; ++i) {

89 // const dlong id = 1 + j * pNg + R * p Ng * p Nq + element * p Np;
90 const dlong gbase = element * p_Nggeo * p_Np + kj * p_Nq + 1i;

e BIIEL T

e TEVTVARBZETY 7Ty TFaSHED LI > TULE
e AVNRATHhLDOXAytE—=TF kL
« PABH PO F vy v aIXEHRZREHZETHHhL 272D



&R (swp+prefetch

Cycle Accounting execution time(s) @ Other instruction commit
9.0E-02 B4 instruction commit ® I_ 1 t‘\ 3/\\ — 7f)§\ j{ %
B3 instruction commit
8.0E-02 - W2 instruction commit L \ ( 5 9 3 3 O/ )
B 1 instruction commit L] O
7 0E-02 B Barrier synchronization wait NI o
o Instruction fetch wait PRI E E. ° t —_— 7 d)
B Store port busy wait IR ¢
6.0E-02 @ Other wait 1 9 1 (y
mBranch instruction wait . 0
5.0E-02 O Floating-point operation wait
B Integer operation wait ° )( :E U X } b —
4.0E-02 OFloating-point load L1D cache access wait (*)
O Floating-point load L2 cache access wait 70 \\/ I\ : to —_— 7
3.0E-02 OInteger load L1D cache access wait
mInteger load L2 cache access wait O) 3 9 4 O/
B Floating-point load memory access wait . 0
2.08-02 H Integer load memory access wait
OPrefetch port busy wait by software prefetch
1.0E-02 OPrefetch port busy wait by hardware prefetch
0.0E+00 - B Floating-point busy rate execution time
o — ~ ™ < n 0 ~ ) - o — o
E -§ E 5 E E 5 E 15 E ; % OInteger busy rate execution time
E £ ,'E £ E E £ E £ E E E OL1 busy rate execution time
= = OL2 busy rate execution time
Pracess EMemory busy rate execution time
0

(*)Include wait time for integer L1D cache access
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Bridge++ OXS (#70QCD)

e SIMDZ 2Rt AMICHES - & L) EL
« floatl6MSIMD7 o 2 (XxyFMIZ4 X 4T
« Even-oddiE & OfEAEDHHE

e C++Ttemplat#Z AL TH Y ar/Xf)LiFClang®E— K
« ACLE for SVE+H % H

e [ELLEHETZS TN lopsfEAWEWHEDT] &7
S AN BT EREDMKEE



BFOCDDOETE

4
= [1+ F(x)|0s,y — Z (1 — %) Uu(®)024p,y + (1 + ’YN)UT( “)5”3—?%?!] )

MFREICIA—TDRE Y
(Dirac spinh'3te THEEK12:E
) OEBUCT =2 (T —

473123 %31 =% Y175

9)? (}I(TJ%‘FS)ﬁ) O)Xj_—\/:/}[/g_l_:é— !

Naive?s 7 — X #1E

4

F )

x— [ x

x4+

Uiz — )

real spin [NT][NZ]J[NY][NX][3][4][2]; T
real gauge[NT][NZ][NY][NX][4][3][3][2];

BT RbDT) 2455 £ 125

. float7:: 96 byte & 144 byte
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Fven-oddiE

Lexical Even Odd

3,03,2 3,3 BN 35 BN 3.7 31(33]|35]|3,7

2,0 21232527 20122 |24 |26

10121416 1,7 1111315 |17

00(02]|04 |06

1—D_'DeoD ' Doe)Xe = D, (be — DeoD . by
Do Do) (xe)  (be) ~ UZPecDePonDec) ( )
Doe DOO XO bO => _

e D . : Evenii o Z# i A COddE D ICE T IAAS D.,
« DD Wilsonh— 3L T E@%ﬁ%ﬁﬁ'

ee’r

o 1@@mu|t0>,,f’“* LB O WLWA2 hopd 5 D TUERAE L
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QWS & QXS

« QWS: QCD Wide SIMD
s ERRBEIDX—7T Y N T TV
« HIFE 168 DSIMD & even-oddiEDEAEHEICL Y, MPIZ7A+ X
L) OXEH ORI AI2DEHTH D2 HE
« BEDIR2MEFIZIZFEZ B D, .
e Bridge++ QXS
« SIMD D ## 7% 2R Tt
« XERE VERDAXAZ AL AESIMDD L ¥ X X IZEHE S
« ZTDODXHBEEYABDAT Y ILT 71 ZAHIEERIC

PZIXZ AL AT MIC
float spin_eo [NT][NZ][NY/4][NX/8] [3][4] [2] [16];
float gauge eo[NT][NZ]J[NY/4][NX/8] [4][3][3]1[2] [16];
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« —EBDSIMDEB B TIHBEFTDL — v A2 RNTOERBEE %+
R—hrLTWS
e BlueGene®m:. FX100 ({Z¥ERTE)
« x86lEshufflrDmSEZ AT 5
« BIART Y ROBHL — 158
« FIART Y ROFHL — 158
« F2ART UV FNODBERT Yy T EREER
s INNBH B ERTFQCDDOETETIEL L
s EYICANT FILERDFEDIZE D
« EIICL VR ZDEREDMEICH D
« AEVDI2ARZ LV ARIZCBEZ IR LICTES
« F—LDIKRELIRRZICBESIFALIZCTE B (DWF)
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AT )L )7 -

2,0

1-1 |11

ol IR

zl: 1]00(02(04|06])11]13]|15 20(2224)|126]131]33]35

z2: 1,-1 3-1

pg:

sel: |00O|02|04|06]11]13|15|1-1]20(22|24|26]31|33|35](3,-1

idx:

tol: JO00O0(|(02|04|06)1-1|11(13|15|20|22|24(26]3-1|31|33]35

-%dgg)UQ:’DZE (X)) Devenh b DFmHIHAHR (HIZVT7RLT

'y7b§\|:| &@ j—E —d;ﬂ%)
« load, load, sel, tbl CEEIR A] gE



RT oIV XY

3.1

3.3

35

3,7

2,0

2,2

24

2,6

11

13

15

1,7

0,0

0,2

04

0,6

-11

-1,3

-1,5

-1,7

z1.

z22:

ext

-11

-1.3

-15

-1,7

0,0

0,2

04

0.6

11

13

15

17

2,0

2,2

24

2,6

-11

-1.3

-1,5

-1,7

0,0

0,2

04

0,6

11

13

15

17

2,0

2,2

24

2,6

e load, load, ext CT=X %

cext: 20D pMLEEREL TEMETY 7 b




BE/Ny 7 7 dDgather/scatte

31

33

35

3,7

2,0

2,2

2,4

2,6

11

13

15

17

0,0

0,2

0,4

0,6

B2 SITEEN Y 7 7 IC5ESH B (compact)
I1Z L scatter % [0] 52

Gather % [B] 6%

z1:

pg:

compact:

idx:

tbl:

s

1,7 3,7

0 0 0 0 0 0 0 1 0 1
17|37

0 1

1,7 3,7

‘/XQW/C@%JL
SE/N Y 7 7 H B ITDIBATICERE T (tbl)
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« CMGdh7-1) 8Xx8Xx16X16
« SIMDEEOHLEHD & 8X8X4 X2
c h—x I &1
« e0l: IXZENNY 7 7 DR
« BRTR Ly FORAEMPIEEDF v 7
e« bulk: A—HIILTTZBEHE
« XLy FZAH L TMPIOZEFH
c e02: RIENY 77 HLDEE
c AVNATH T a v
e -Rpass-missed=inline -mllvm -inline-threshold=1000
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As-isIk

b
Hb

7 0N

4.5E-01

Cycle Accounting execution time(s)

4.0E-01

3.5E-01 +

3.0E-01

2.5E-01

2.0E-01

1.5E-01 +—

1.0E-01 +— [

5.0E-02

0.0E+00

Thread 0

Thread 1

Thread 2

Thread 3
Thread 4
Thread 5
Thread 6
Thread 7
Thread 8
Thread 9
Thread 10

Process

Thread 11

O Other instruction commit

B4 instruction commit

B 3 instruction commit

B2 instruction commit

B 1 instruction commit

W Barrier synchronization wait

O Instruction fetch wait

B Store port busy wait

O Other wait

m Branch instruction wait

O Floating-point operation wait

B Integer operation wait

O Floating-point load L1D cache access wait (*)
@ Floating-point load L2 cache access wait
OlInteger load L1D cache access wait
BInteger load L2 cache access wait

B Floating-point load memory access wait

B Integer load memory access wait

OPrefetch port busy wait by software prefetch
OPrefetch port busy wait by hardware prefetch

B Floating-point busy rate execution time
OInteger busy rate execution time

OL1 busy rate execution time

OL2 busy rate execution time

B Memory busy rate execution time

(*)Include wait time for integer L1D cache access

o Bulksk4s
L1771 RFH.
LI1E Y —FAE

« Gather/scatterh“ ;R
T U
« RIINADOES. &=
Bllk Z2ENTTX b
73BT DD
e Vsimd t& L9
SIMDT Z 2 L —=3
g
e W THHELG B
f124, NEIl6D —E
=T DIH



1.4E-01

1.2E-01

1.0E-01

8.0E-02

6.0E-02

4.0E-02

2.0E-02

0.0E+00

Fa— (IERe

Cycle Accounting execution time(s)

—_

TNy

Thread 0
Thread 1
Thread 2
Thread 3
Thread 4
Thread 5
Thread 6
Thread 7
Thread 8
Thread 9
Thread 10
Thread 11

Process

OOther instruction commit

@4 instruction commit

@3 instruction commit

B2 instruction commit

B 1 instruction commit

B Barrier synchronization wait

OInstruction fetch wait

B Store port busy wait

O Other wait

B Branch instruction wait

OFloating-point operation wait

B Integer operation wait

OFloating-point load L1D cache access wait (*)
O Floating-point load L2 cache access wait
OlInteger load L1D cache access wait
BInteger load L2 cache access wait

B Floating-point load memory access wait

B Integer load memory access wait

OPrefetch port busy wait by software prefetch
O Prefetch port busy wait by hardware prefetch

B Floating-point busy rate execution time
OInteger busy rate execution time

OL1 busy rate execution time

OL2 busy rate execution time

B Memory busy rate execution time

(*)Include wait time for integer L1D cache access

/
2

« Bulk
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« 180 Gflops—360
Gflops
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AN

4.0E-02

3.5E-02

3.0E-02

2.56-02

2.0E-02

1.5E-02

1.0E-02

5.0E-03

0.0E+00

Cycle Accounting execution time(s)

Thread 0

Thread 1

Thread 2
Thread 3
Thread 4
Thread 5
Thread 6
Thread 7
Thread 8
Thread 9

Process

Thread 10

Thread 11

O Other instruction commit

@4 instruction commit

@3 instruction commit

W2 instruction commit

W1 instruction commit

W Barrier synchronization wait

Olnstruction fetch wait

W Store port busy wait

B Other wait

M Branch instruction wait

OFloating-point operation wait

B Integer operation wait

OFloating-point load L1D cache access wait (*)
BFloating-point load L2 cache access wait
OlInteger load L1D cache access wait
BInteger load L2 cache access wait

B Floating-point load memory access wait

W Integer load memory access wait

OPrefetch port busy wait by software prefetch
OPrefetch port busy wait by hardware prefetch

B Floating-point busy rate execution time
Olnteger busy rate execution time

OL1 busy rate execution time

OL2 busy rate execution time

BMemory busy rate execution time

(*)Include wait time for integer L1D cache access

8.0E-02

7.0E-02

6.0E-02

5.0E-02

4.0E-02

3.0E-02

2.0E-02

1.0E-02

0.0E+00

Cycle Accounting execution time(s)

Thread 0

Thread 1

Thread 2
Thread 3
Thread 4
Thread 5
Thread 6
Thread 7
Thread 8
Thread 9
Thread 10
Thread 11

Process

O Other instruction commit

@4 instruction commit

B3 instruction commit

W2 instruction commit

W1 instruction commit

B Barrier synchronization wait

Olnstruction fetch wait

W Store port busy wait

@ Other wait

M Branch instruction wait

OFloating-point operation wait

B Integer operation wait

OFloating-point load L1D cache access wait (*)
B Floating-point load L2 cache access wait
OlInteger load L1D cache access wait
BInteger load L2 cache access wait

B Floating-point load memory access wait
BInteger load memory access wait

OPrefetch port busy wait by software prefetch
OPrefetch port busy wait by hardware prefetch

B Floating-point busy rate execution time
OInteger busy rate execution time

OL1 busy rate execution time

OL2 busy rate execution time

B Memory busy rate execution time

(*)Include wait time for integer L1D cache access
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