NUMA NUMA NUMA 1!

Part1 1>5J)L°® VTune™ Amplifier © NUMA DIR3F L\ EEHE

2019 F 9 A
g5 EFKEH

— 2
— /
—— . 4242 e



NE
8 VTN TY DY RT LTET
n AL/ FU—% NUMA Y25 L TET

m ROFFEMERD

\\"/ ' Software User Society ~ ©2019isUs *zofismits, HRERE &, —RICEHORT, BIEE s HRHETT.



VIOV Ty FRIETET

17502

RN 21T S

577 T T —

B ATY—FIER ATU-EA - @ @

BEiresE BeEos | owu

— MRhAFPYT TFSvbhIa—A

BB : 16.191s
CPU B~ 63.363s
AEU— Hiﬁ : 81.6% Kk SN TS - AOv I~

L1 #feiF 0.0% D0Ow 51 wiF
L2 ff5E - 0.0% 0w D5+ wid
L3 f&iF - 46% DOwIFqwi
DRAM k#F 76.2% R 0w I51 w7

O— 17,013,310,384

Z T 8,546,556,389

LLC Z2 AT = 3,374,236,180

FH AT (T OIL) 327

Bt R Lw B 5

Fh—ZBRg 0s

WA [F, FESOEEEDAN

m T

UwOICEBENET. AVuIERE

©20191iSUS *ZDfDtE &

>~/ 3

B AEV-—FoER ATU-ER - @

BT IR&EDT HYIU-—
o: +

OMP Master Thread #0 (T1

ALV E]

QOMP Worker Thread #3 (T1...
QOMP Worker Thread #1 (T1
QOMP Worker Thread #2 (T1

Al [ (TID: 10764)

4

IBATYT | TS hIx—L

CPU S

DRAM =518 package_0 = WY NN VN Y P ey

cpu_4

= 476
= 1 package_0
= 1 47 GHz _
S P S 2 11017
S|__cpud e | || 52130 sec
cpu6 e )— 1 17.871 isec
cpu_b 47 GHz _
e . &t (GBAY)
cpu_2 e ] |]20.000 isec
cpu_3 47 GHz
cpu_7 47 GHz

Intel(R) Core(TM) i7-9700K CPU @ 3.60GHz

it r. i, = i
[ Pl alt A

[l (v bl

[T

46% 45? GHz
Jov3# Al MR
237 3419 96291
i

0:23:11:02

El, —MRICEA DR, BIER I3

S REIETY,

CHIHSNTEST DRAM 7O ANE

ZWCENDDDERT

0
m Software User Society



BIL/\TFU—% NUMA Y AT ATET

1>/5)L® Xeon® Platinum 8276 (28 1J77) 7OtwvH— X2

e T ———— AEU-TIER AU EF - O INTELTUNE AMPLIFIER 2019
BiFRE  INEOS HYU—  BRAFPYT TSwhIA—A BiiaE WREDY H3U— RhAPeT TS bTa—A
D+ 0s 25 4s s 8s 105 125 145 185 18s ¥ [ 2Lk v
s . : Runni
FBESE : 19.738s % OMP Master Thread £0 (TI : - C';"U";;;
CPU A8 771665 K PSS
N X . v CPUSHE
AEUIKEFE: T776% K 1TSS AOV OMP Worker Thread #1 (Tl CPU B
L1 ez @ 16% H0vIF1 w7 e
Lo 05%  ATw AT OMP Worker Thread £3 (TI ¥ DRAM 18
L3 f7F 14.0% &k S0O9 071w S JEE
e s O s _ o OMP Worker Thread #2 (TI.. @ S
DRAM &fF 66.3% R JOvIF 1w @ UK
DRAM FiSIE7F 0.0% #EEER s @ ~~ &5t (GBIFL)
UPI FIFEZERTF 0.0% IEBER = e % UPIRIEE, i (%)
AEU— - LAFo—: :1;55 » package_0 b e et bt i UPIFUFEEE. 8570 (%)
O—73)1. DRAM 58.3% R OOw 51w g 21 UPI 31sE (GB/RD)
UE— I DRAM 19.9% & HOuIF w5 | » package_1 ¥ CPUmEER
UE—bhFrvsa® 35.8% & HOv T w7 . Oy
NUMA: UE— R7I42D % 18.0% K = pp—
) _ . & » package 0 o
o— 18,501,555,030 = =
2 b7 9,163,274,890 = A 100.0% |
LLC =ZAD B 1,281,089,670 ‘ﬁi‘l pactacs
FHELAFE2— (H1OI) 201 z
4
Os

WA [F RESDERIEIA MY ZOERSNET. AUy IEHETEOCEERT—F0E0E

m UPI BENRELEL.package 0 D DRAM M7 XN TLET
m 4 ALY REOICIEE NUMA J/—REFXREZVWTALY RDNVER SN TULDD

(4
.'ES-B Software User Society ~ ©2019 iSUS *zoftits, #e&aLls, —RICEHORR, BIEECFERHIECT.



\/ ZEEEWB\

void multiplyl (int msize, int tidx, int numt, TYPE a[] [NUM], TYPE
b[][NUM], TYPE c[][NUM], TYPE t[][NUM])

{
int 1,7, k;

#pragma omp parallel for proc bind(spread)
for (1i=0; i<msize; i++) {
for (j=0; Jj<msize; J++) {
for (k=0; k<msize; k++) {
cli][J] = cli]l[3] + alillk]l * blkI[3];
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void init arr (TYPE row, TYPE col, TYPE off, TYPE al[] [NUM])
{

int i,9;

#pragma omp parallel for proc bind(spread)
for (1i=0; i< NUM;i++) {
for (3=0; J<NUM;Jj++) {
ali][jJ] = row*it+col*j+off;
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https://www.isus.jp/hpc/optimize—for—numa/

https://www.isus.jp/hpc/performance-improvement-opportunities-with-numa-hardware/
https://www.isus.jp/products/vtune/understanding-numa-for-3d-finite-difference/

https://www.isus.jp/products/psxe/intelguide-3-5/
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