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Terminal x

File Edit View Search Terminal Help

[~1% vtune --help
Intel(R) VTune(TM) Profiler Command Line Tool
Copyright (C) 2009-2820 Intel Corporation. All rights reserved.

Usage: vtune =<-action= [-action-option] [-global-option] [[--]
target [target options]]

Type 'vitune -help <action=' for help on a specific action.

Available Actions:

collect Choose an analysis type.

collect-with Choose a collector.

command Issue a command to a running collection.
finalize Re-finalize the result.

help Display help text.

import Create a result directory by importing ...
report Generate a report with the specified name.
version Display product version.
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GPU Offload GPU Offad + ® 117

Analysis Configuration  Collection Log  Summary  Graphics  Platform

Recommendations
= 7 TUT— MO —D7%RMERL
J / 3 / GPU Utilization:19.0%
—_— A\ :;U GPU utilization is low. Switch to the -up view for in-depth analysis of
G P U l (& 7 I:l I ‘ , ( L \ 5 \ ﬁIL\J\ é 0) 23:{ tal\;g;.;:ty Poor GPU utilization can prevent the application from offloading
— /)—LJ 1 1 1 L
l (- ’fX \ ! t_ ; 3: g EU Array Stalledildle 99.9%

GPU mef

- ,]/ \/ 7__) I/® )( 7_‘\\’1’ 7 S D |_< /\\\_1@7 70 |J application runs on the 5[;ecmed_h_ dware.
T—232%, OpenCL* 5KO LNIL O
AN —T A R=ERL T AT )L® _

GPU IcV—D=A 70 —Fd & DPC++ i e e
* 7 | critical.
35‘457 ,8 Megg% - :dzo ; ;j ¥3¥n7 Compuigrask T Sseeuon”_skol  nstance

w) to understand how well your

0.197s 98.6% 16,384

A>F)LeVTune™ 707715 —ORF 21X

WA is applied fo non-summable metrics.

GPU A7 O— Rf&iT

Collection and Platform Info
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GPU Offload (Preview) GPU Offload (Preview) ~ @ [} |NTE|. VTUNE PRUF“.ER : @H%i@,fb IQ:J))\—F%__’ Ejﬁ% [L__

Analysis Configuration  Collection Log Summary  Graphics  Platform L/ij

Elapsed Time ~: 2.017s
GPU Usage ”: 47.8% K 77’U 7_:/3 \/bﬁ‘ DPC++

Use this section to understand whether the GPU was utilized properly and which of the engines were utilized. Identify the amount of gaps in the GPU
utilization that potentially could be loaded with some work. This metric is calculated for the engines that had at least one piece of work scheduled to them. i 7'?—_ lg: O p en C I_* jj —_ ;?\) 1/7%

GPU Usage e s vk e EDLBULVIERRLIERLT
G ge breakdown by GPU engines and work types. L \5 b\ﬁ&ém L/i 3_
=M

GPU Engine / Packet Type GPU Time GPU Utilization
Render and GPGPU 0.964s 47.8% K&

e ———— o GPU DERNRZREL

e T INTORRTD GPU

Packet Duraton Hstogrom IVIVOVTRILT-
Fa1—=ENTLET

Hottest GPU Computing Tasks

This section lists the most active computing tasks running on the GPU, sorted by the Total Time. Focus on the computing tasks flagged as performance-critical.

Computing Task Total Time Total Compute Time Total Transfer Time (f)
Matrix<float> k& 3.980s 0.961s 3.019s
clEnqueueReadBufferRect k& 0.000s 0.000s 0.000s

/A |
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Analysis Configuration  Collection Log Summary  Graphics  Platform

Grouping:‘ Computing Task

Total Time Instance Count | SIMD Width | SVM ype

1024 x 1024 960.918ms 960.918ms
0.001ms 0.001ms

Computing Task

clEnqueueReadBufferRect
[Outside any task]

# | Thread
« [l Running
« s CPU Time
¥ wa Spin and Overhead

¥ [ User Tasks
¥ = Computing Task

¥ GPU Execution Units

GPU Computing Threads Dis. .. EU Arrays

< e Active

DRAM Bandwidth: package 0 4 GPU Computing Threa
«| ~~ Computing Thread-

GPU Frequency # ~~ EU Threads Occup

71 Z—7%EAL T GPU £

PRz &El
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Z—0 GPU A 70— R&aE
FAHLT.GPU ZEDIRERIEE
B<EHALTLWBIHVESRLET
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n HPC Performance Characterization HPC Performance Characterizaton ~ & [

Analysis Configuration  Collection Log  Summary  Bottom-up

Elapsed Time :5.757s

= QpenMP* 7 JUT —2/3 VN D —0%3) iy

Time : ® of Elapsed time

EEB GPU [CA 70— RLTL\BHVEESR
6_5 @ (L— —L B a: g Effective Physical Core Utilization :

11.4% (0.458 out of 4) &

u GPU 7|-7 |:| - P%EW?KO)H‘E \\ILL \ lg: GPU Utilization when Busy : 47.9% [
T—~ OMPT 4 /5 —J 1 A% L

Stalled :

'@&%éﬂéztﬁﬁ e I e

Offload Time: 50.2% (2.890s) of elapsed time
Compute: 100 2.890s) of offload time
Data Transfer: 0.0% (0.000s)  of offload time
Overhead: 0.0% (0.000s)  of offload time
Top OpenMP Offload Regions

GPU
Utilization
when
Busy

’]/ 7 ) |/® VTune™ 7)|:| J7 ’]/ —-7— '\:\: a )< I\ : i oo 2890 50.2% 0.000s  0.000s  47.9% R

0.0% 0.1% k&

Offload Percentage of Data

Time  Elapsed Time Transfer Overhead

OpenMP Offload Region

*N/A is applied to non-summable metrics.
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» ROFBEONNSD GPU —XR)L=#Ef L, GPU
IN—FTx7 - XUy D%aR—XIC GPU DA
WREFEN T AEY—LAT 7 — 03
HRIFH—=)L-7I)LTUX AlCA:*fC%l%fE_C
NB/INTA—XVADBB=RFEL T P51

CED GPU ap =BT LET

GPU

il

A>T ILVTune™ 7077145 —DRFa X+

GPU StE8/XF 1777k E 2Ry AT

Intel VTune Profiler

5 1. 3
> &H DO naive_mm_3_gh_overview =

l GPU ComputelMedia Hotspots GEU Compute/Media Hotspots (preview)

(preview) ®

Analysis Configuration  Collection Log Summary = Graphics

Elapsed Time : 4.545s
GPU Time :1.028s

EU Array Stalled/ldle : 26.5% &

Analyze the average value of EU Array Stalled/Idle metric and identify why EUs were
waiting for resources instead of doing computations. This metric itical for compute-
bound applications. Explore typical reasons for this kind of inefficiency listed below.

GPU L3 Bandwidth Bound : 62.1% [
Identify whether performance of your code executing on the GPU is bounded by
GPU L3 bandwidth.

Hottest GPU Computing Tasks Bound by GPU L3 Bandwidth
This section lists the most active computing tasks running on the GPU with high
GPU L3 bandwidth, sorted by the Total Time.

Total

Computing Task Time

1.000

Sampler Busy : 0.0%

FPU Utilization : 39.8%

Bandwidth Utilization Histogram
Explore bandwidth utilization over time using the histogram and identify memory
objects or functions with maximum contribution to the high bandwidth utilization.

Bandwidth Domain: | GPU Memory Read Bandwidth, GB/sec v
Bandwidth Utilization Histogram

intel
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145 )L VTune™ 7O7 715 —7=EHA LT GPU E AR A=Y
GPU ETE/ X717 - 1hw R AW ~

POFTATETARIL EHL AL DEIEIE
EU 707 1EF1— e 17 )L VTune™ 70
7745—0 GPU fr\v =2
Ry ST 2 R1T L
edia Hotspots (preview) GPU Compute/Media Hotspots (preview) ~ @ |NTE|_\”'UNE PRUF"_ER G P U ;FU }Eﬁ KTEET é: Z I\ —_—
Collection Log  Summary  Graphics ) l/ 0) }/—%‘ % tl:% E L/gzg_

| GPU 7w kAR kD
L ::..,- ngny;neck: gjx ::_/_,- rrr— 8e+8 Missesls | [ 7 7 7 ‘r ‘y g Z] 9 7 7% g
Stalled: 325% & | D |:| A Miss Ratio 33.0% | /1 N < / N N | J B g 6_5 t N 7 - jF VA 9

Idle:  0.0% . 48.69 GB/s

94K Threads/s \"‘-]—l/'/ A ¢ 9: —V _ 0)/ \ /]/ I/ /\\\) I/ 7Ld: 7?‘\

1—r

SLM ;” %g/j__\ éﬂgsg—

u/

147.41 GB/s Total ®

Utilization: 0.0%

Grouping: | Computing Task

c ting Task Computing Task Data Transferred EU .ﬂ\rra\f
~omputing Task - : -
> Global v - Total Time Average Time Instance Count SIMD Width SVM Usage Type Total, GB/sec Active Idle
| | |6

MatrixMultiply2 4096 x 4096 | | s5.440s] 5.440s | 1] 32|
clEnqueueReadBufferRect 0.012s 0.012s
[Outside any task]
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Architecture Diagram = Platform
D: 4 Scale Markers:
= \WSync

matrix_multiply (TID: 8559)
- Py { ’ #| | Thread v

|
| [l Running
#| GPU Engines Usage
Render and GPGPU
«| = Computing Task
GPU Computing Threads Dis...
#| GPU Execution Units

EU Arrays
GPU Memory Access 18257.37 | daa Active
i Idle
o g Stalled

GPU EU Instructions

L3 <-= GTI Total Band.. 8697 655
GPU Texture Sampler i
# GPU Computing Threads

GPU L3 Cache Bandwidth an... ~ Computing Threads Start

GPU Shared Local Memory ... # GPU EU Instructions

GPU Utilization ~ FPU Utilization
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Wt | at | de | he

A Source # Computing Task Data Transferred EU Array

| | | Total Time | Average Time | Instance Count | Size | Total GBisec | Active | Stalled | Idie

: d naralle 0 z 3 ) 3 Range dpcpp d d 5.4Brils| 5.4545| 1| | | 53.9% :}5:1}9:-& 0.0%
184 {
185 size t i = id[0], j = id[1];

N »

186 . . DPC++ OO—F17LN)LCD
187 c = {}; o _ ~ . | |w
188 for (size t k = 8; k < w; k++) INT A=K A )('\J‘/D
189 {
190 c += ra[i][k] * rb[kI[]];
19 1

Assembly = W6 e b Assembly grouping:| Address MRS

Addr... & |Sour... | Assembly
» & Source Total Time OX10 183 [(WJ OF (I[MUJ CIU.U<I> 00 CrU.0<U, I, 0> 00 UXACUI0W {SWITCI}
179 auto ra = bA.template get_access<dpcpp: : 0x20 183 (W) mul (1]M@) r5.0<1>:d ri14.1<0;1,8>:d r97.6<0;1,0>:d
180 auto rb = late get_access<dpopp: 0x30 183 (W) mul (1|MB) r23.0<1>:d r14.0<0;1,0>:d r97.1<0;1,0>:d {Compacted}
181 auto rc = bC.template get_access<dpcpp:: tidiscard_v 0x38 mov (16|M0) ros.o<i>:f 0x0:f
182 0x48 mov (16|M16) rle0.0<1>:f Ox0:f
183 hdlr.parallel_for<class MatrixMultiply3=(matrixRange, [=](dpcpf 5.484s 0x58 188 C o) Bl B ke BECER BT, B R E e T,
184 { 0x68 188 add (8|M8) ri17.0<1>:q r3.8<8;8,1>:uw r5.8<0;1,0>:ud
185 size t i = id[0], j = id[1]; 0x78 188 add (8|M16) r19.06<1>:q r4.0<8;8,1>:uw r5.0<0;1,8>:ud = ‘
186 0xB88 188 add (8|M24) r21.6<1>:q r4.8<8;8,1>:uw r5.0<0;1,8>:ud H —
187 Tc={}; 0x98 188 add (8|M@) r24,0<1>:q r1.0<8;8,1>:uw r23.0<0;1,0>:ud [
a8 7 7 a _ Oxa8 188 add (8|M8) r26.8<1>:q r1.8<8;8,1>:uw r23.0<0;1,8>:ud
{ 0xb8 188 add (8|M16) r28.0<1>:q r2.0<8;8,1>:uw r23.0<0;1,0>:ud
¢ += ra[i][k] * rb[k][i]; 0xc8 188 add (8|M@) ri1e3.0<1>:q ri15.0<4;4,1>:q r7.1<0;1,60>:ud
} " OxdB 188 add (8|M8) ri1e5.0<1>:q ri17.6<4;4,1>:q r7.1<0;1,68>:ud
re[il[il = c; Oxe8 188 add (8|M16) ri107.0<1>:q r19.0<4;4,1>:q r7.1<8;1,0>:ud
N oxf8 188 add (8|M24) ri109.0<1>:q r21.0<4;4,1>:q r7.1<@8;1,0>:ud
1 0x108 188 add (8|M24) r30.0<1>:q r2.8<8;8,1>:uw r23.0<08;1,0>:ud
Con 3 0x118 (W) mov (1|M@) ri@2.0<1>:q O:w




1T )L VTune™ 707715 —
ICLD GPU mEb OB E

https://www.isus.jp/products/vtune/vtune-cookbook-sw-optimization-for-gpu/

intel 7


https://www.isus.jp/products/vtune/vtune-cookbook-sw-optimization-for-gpu/

127 )L® GPU ZIBfEd &

51 AL DFER

GPU |2, BB BT AR ROICAETEZT—I0—RICBLTLET.GPU O Y ILa 7DV T )L
JINTA—T 2V RAE CPU LDBHDNGEDELIENET  ZDicsd 77 T VT —>/3 >3 GPU TH A AJ BE/F AR IRTR
5B A FH T DN ENDNDET

T — S DOE Y5 5 E):
GPU O E NG BRI AE EFR I 3LDIC T —55BYICUIELET . RED/\TA—T UV AEEBIC
F LI RI—F vy arfBLTT —9ERBELTRMIDZENEETT

AT70—RETI)LOFER:

D—00—FORODEELGE D (F GPU ZH AL TESNEIN FHDD—I0—FHFRXDTZEETITD
CPU BDEBEETHBI_EICEDDIEFHDFEEA

intel

18



T8 ET /LT GPU ZAHIT SRV

« AT70—R9 20— R5E1E
.« AT70—FDOIEE
« GPGPU 77JLJYUXLDEIRGE

e 4T I)L°VTune™ 707715 —0 GPU A7 O—R@EFAEFERLT GPU A
JO—RO/INTA—T / AEBNTIT BDHE

intel.



12 7))L GPU D7 —F7 073

EU: Execution Unit

[ 7 thrds x 128x T [

Gen9 GT2 GPU 4l

E_\V_

EU (X BRFYILFALYF14 T
(SMT) &R EDA 5T —1U—
T RINFRALYTA42T (IMT) %
HHENDERHDTILEU IF 8
HORERE, SIMD ALU (Single
Instruction Multiple Data ;&8
dAZvh) =Eg 51 Ea1—
T4V TOey—C9

ZNHm SIMD ALU £ BEDR
Ly RCINA FSA b ET,
SIMD ALU 1. B RIL—v Ed

FE/ N R EEEBREE IR

N BERT

intel.

20



MWERWAT I 2—UVTDOEEN

» BE EU ICIEMEELET — v b LDBHZLD/N\—FD 77 XLy ROV
SNET A—/N\=TTROVTIIVNEETSHBEEDNDHDEIH, [E
FFICTHFREF DT —YICKDA =)L ZRRT DDICHERIIEET

e ZOEICEDALYEREORT Y 2a—UTICIFaRXRINNBD T
Ja—UVIENRELEBHINRZELITBICIZ. INTD EU #TET B
TES —ICTBENEBETIT JADT —ATIEF AT a—U>VTDORE
|FIE<SIENET

A EENDRTER, ATV 12—V I DA —/\—AY RN BRBHEER T T3
CE DN BEREIC LT B A AN S DT

- EIREENZ IS ALY FEROT—UDDBMNAEEFICTED, GPU DINTD EU O
SRR A BENMETES A REENHOET

intel. =



N

FEIN SO RAER LS SIMD E417

FEUDTSA<U—5tE1 v & SIMD ZE/N R 1= I~ (FPU) DR T
9. CMNHBM FPU &, ERRICIFZENV NI R EBHOMm L OFTEZ T R— L TL
FIIRDEIF, CNHD FPU O SIMD E1TH#BEZFRBALIEDHODTY

F—4H SIMD EEDE

=t 8

PRV

8
2 4
4

FEN NS =

intel

22



—
\\/

N RIZ Y REERLZ SIMD E17 (#:8)

EU IPC Rate (EU IPC L—F) X RUY D& FPU ORFAPREEZ R I IEIZ CTI L/
EZIF. 2 ’_Dd)ﬁEZ ~—IL ALY |\?7//O)/¥ED/J\§§Z,\\\J§7\)I/—7°“/ ~DVEd
M BI8E XERUYTIF 2 T BB, COXRIYTIFIER FORAIETHD
2 J:V)JE)TEKGD??

Ilmll

N7/

SIMD 18 |0k
DiE
4K@m |2/ AS—DIL—TDRT MUEZELT CWSREZE#ERLET .

) S—CEBRDRT BUERRINLTWET . —YDEFEFEEIR YT 20 O— ROL—J77>0-)L
FEEEAT 5L COEET—YOREMEETrY I 1OBRBCEUE 16 Fz(E 32 (K83 &N TEEFET,

4 B+

FPU M Eaf L CHE DT —FENIRVIGE, aam LANILDOMF AR [FRE) THhEEER R
9, _MiFH . SIMD Width (SIMD I8) X ~Uw Dzl LET

intel

23



XEU—HTYRT L

i @ Package l

» Gen9 GT2 GPU [C[3,

UMA (Unified Memory N (i i) |
Architecture) =X TZIRE D X * .
EU—H TR LADHERESIN e e | evoRAMe
TULET o

R: 96B/cyc
W: 32B/cyc

° :@x:EU_-ljj\:/Zj__Alj:\ ’—'l:% ; Each Subslice:
£ XEU—% CPU %i@fﬁ (aFEERS
O3 —/\w I 7—ERXZ=R=R I (i
ATLET I....—.

.' ' al El a‘ EI J Local Mem

- COOMEEICKD, CPU & GPU & e oarsjsuvsic @]

DT —SEEN BRI ENET e e
SVan ore ] core W 328/0yc

@ring cloc

@ SoC Ring Interconnect

intel 2«



AXAEY—TTIXT L (#S)

Gen9 X%'J—-T—:F?G?v—?lat\%7\541!35%0)7\747\03 L3 Fvw/alC7TEAT
SERITATARIFTTASA ATERSNFTT, *j77\7’f7\(a_l85\>)’?0)j€>0)73\ = iﬂi@'

« O—AIL-ALYE-FT1 R/ Fv—
- @APFYvIa

¢ L3ANDOT—HR—k

- HBEO0—H)ILXEU— (SLM) F |
ROVINDDET, F— S OB FHE AT ET ; e
. BEDF—5 PR3 Foy Tl F— ST B\~ kY P AR ELET

« D=UUN—=TTTIERATEZRO-NILAEY—ZEDITDHEIE APL/\—FD 7LD SLM
CilRieNET

intel 2



1T )L VTune™ Z7O771=>—0O GPU Z7O77-1)L

eREZ A

GPU B2 UM — 9 BILDICRRES N1V TIL VTune™ 707715 —
DFEBIGHEEZED EITET JROT—0T7 0%, CNEDOHEEDRATY

1.

2.

77T =370 GPU AT O— R EITLET

GPU S8/ X T 47 IRy XNy D707 71 )L NELFT

AEU—BBY 17T LEAL T RONEROEVETEIRTICEIDEHET

11—=JLC [Instructions Count] Ut FEFTAEETLET

RIRRIZETE N —RIVICIE, GPU T8/ X T« 7 7hw =Ry <MD [Basic Block Latency] FUtw ~&EFERLET
[Memory Latency] 77Ut r&ERAL T ERGEITAM—ILEZRLEXEY—-TIOTCRX-O—REZFANET

BRONTA—X VA XUV IICIGBERT, WELLETILVTUXAT GPU EHE/ AT 171Ky B ARy ST R 0IRLET

intel 2


https://www.isus.jp/wp-content/uploads/vtune/2020/help/GUID-97E748E3-C038-4D93-B26B-2C46B547869A.html
https://www.isus.jp/wp-content/uploads/vtune/2020/help/GUID-8EA3B4ED-7ABA-4C5E-8351-96FF81B353DD.html

1757 )L® GPU [CA T O— 9 3I5a0&EILFIE

/\TIZI/_77\ FIUT =3V FBE oS — 9—h_7f7|:l N9 B 0— ReEEZ=RIE
CERETESNET, 7T7IZI RgBZ3I—R EW%E%E’C%GLW &l A4>7)L° Advisor AT
IZI FOETIUE (238) =FR L THEELET

__CIEGPU ICATO—RIB2O—FRZI CICHELTLWBEIRELTWVWET JRIC A REIT
ATO—REEEITBIHZERHEERLET

ATV 1. TINA AOERERZFEAND

ATV 2: GPU TOO—RETONERAEET D

ATYT 3:GPU AT O—RERZEEITITD

ATV T 4: GPU STE/ X T 177 1w R AR ST E1Td D

2ATv 7 5 BINOA—X%)LO—RFOsEL

intel
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https://software.intel.com/content/www/us/en/develop/articles/offload-modeling-resources-for-intel-advisor-users.html
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TS TI-T7TVT =23~ OB

for (size t 1 = 0; i < w; 1i++)
for (size t j = 0; J < w; Jj++) |
cl1] 3] = T{};

for (size t k = 0; k < w; k++)
cl1][J] += al1]lk] * blk][J];

}
O IL—5—ICATO—FIBdI—FEEEHELETIT EBRIF, =D

Bl =T EYHMem T, L\ L, COBITIFE &DRBEID/IL—TNETE
N—FRILVCHDAREENDDET


https://github.com/oneapi-src/oneAPI-samples/tree/master/Libraries/oneMKL/matrix_mul_mkl

DA% R RE

GPU ICATZO—RTBRY MFETE

4 GPU Offload GPUOffload + @ 1 INTEL VTUNE PROFILER

Analysis Configuration  Collection Log  Summary  Graphics  Platform

\|v=7 = —_ )\
i REEIICHRED T, RI (L GPU
Recommendations EI:E === E _ 'f \
GPU Utilization:17.9% 7(_
GF’U utl_lizat_ion 1S low. Sw C _to the Bottom-up for in-depth analysis of host activity. Poor GPU utilization can prevent the %' ﬁﬁ $ G) } % ( d\ 5 I 0) % é

application from offloading effectively.

EU Array Stalled/Idle:97.3% _ _ /—I_\ Z |\ - 7 g 7_ ’r t\\ 7__ ’r - E EJEJ /\\ 33 6_

GPU metni ome kemel issues Use %k GPU Compute dia v) to understand how well your application
runs on th ed hardware.

ey e 202 -0 DRHNHEDE

Use this section to understand whether the GPU was utilized properly and which of the engines wi utilized. Identify the
amount of gaps in the GPU utilization that potentially could be loaded with some work. This metr calculated for the
engines that had at least one piece of work scheduled to them.

GPU Utilization . . . . —
GPU Utilization breallGrouping:| Computing Task 1l a |

GPU Engine / Packe ) V e U Array _ eads
' Computing Task Total Time Average Time Instance Count SVMU... | Glo -2 >alle Id - -
matrixMultiply 1 <float, 0.354s 0.000s 65,536 49 6.9%
clEnqueueReadBuffe 2.517s 0.000s 55,5 9.8% 8.8%

[Outside any task] Os

Unknown

O: L 23 5_;1:;: | : .| EiI ] E-IE-S Scale Markers:

———T T 1 1 =N VSync

mainCRTStartup (TID: 3912) A l

| ¥ | Thread




NEAID) L —TH= AT O—R

Grouping:| Computing Task

Total Time by Device Operation Type
E.. [|Hostto-... [|Devicet.. |Sync..

matrxMultiply2<float, || 900.727ms

Computing Task

D : + 0s 0.25 D.4s 0.6s B85 13 125 As 65 1.8s 25 2.25 245
[ 1 Ty *F | [ L i

matrix_multiply (TID: 27049)

TEIDT A XIE 2048 X 2048 [TEINL. IA—ILIOWT- I8 TH

~ A

& 10 Bl ST L7z, [EU Threads Occupancy (EU XL v FDHE#

RBI)] ARJYD(EH95.7% EEUMBTCTT . NIF ETIZVERCHHTES

DIET—ION\pD_ &= RLTULED



T ) \A ADBRIEICE DY AT 7

Grouping:| Computing Task

Total Time by Device Operation Type Instance Work Size SIMD

Computing Task : : : - — P - Wi
Execution Host-to-Device Transfer | Device-to-Host Transfer | Synchronization Count Global ¥ Width

matrixMultiply2<float,|| 796 320ms 101.680ms B 2.728ms | 1 2048 x 2048 256

TTLTAVZRDE, T YA ‘\100:'J%’J‘bb\b\b\jfb\fcib\d)(;iﬂ/
t %ﬁh 800 = U@ﬁ@\b\an}énf BYRTDNDDOET DT —5E
T—YEEDLRIF VILTIXLZWRTDETHE CSTEHT

Grouping: | Computing Task

. . . - » Vel Si=m -
Total Time by Device Operation Type =] Instance Work Size SIMD
E__  |Hostto-. | Devicet . [Sync. . Count Globsz . Width

matrixMultiply2<float,|| 900.727ms 1 2048 x 2048 256

Computing Task

O: +

matrix_multiply (TID: 27049)




H—FILDETE K EFEONXTEY — K FEOHERE

EU Instructions

Computing Task - : ~ . B /sec e
IPC Rate 2 FPUs active I Send active St Read Write

matrixMultiply2<float, 20.0% 0000  0.000

GPU v R XMy REETICIE WS DOD\DOFRRIERBHF O 77172 Ty
NHEBESNTVWEIT N0 Uy bEFERL T XTY—7 O A OETERPER
ICREETBDEGDIA NIV IEINETEETY

N—RIVEFTEBYICIEETETDLDIC, [Full Compute (RERGEE)] Uy
~NEERLELTE.COTUY FOBE®mI D, I—RILDEITT EUFPU DY
63.5% DIFEILN T TT14 T TR\ olcZTENDH\DET

e [SUS
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GPU XEU—HY T RAFLDOA—FR)ILT—SERE

Uncore System

LLC DRAM

SubSlice

Sampler

Execution Unit <« 14GB — 1TMB —>

L1 L2

Active: 91.9%
Stalled: 81% ' Untyped: 68GB Untyped: 34 GB

Idle: 0.0%
) <— Typed: 0B Total: 103 GB ——  Typed: 0B —
Threads Issued: 131,072 SLM: 0B SLM 0B

Occupancy: 99.8%
CPU

CPU core

Utilization: 8.2%




i, 5 // 0=bAVT7VvIX

for (size t tidx = 0; tidx < TILE COUNT; tidx++)
ti, tj // O—HILA2VTVvIX
ai, aj, bi, bj // global to local idx
talti, tj] = alai, aj]
tb[ti, t3] = blai, ai]

for (size t tk = 0; tk < TILE SIZE; tk++)
c[1][J] += talti][tk] * tb[tk][t]];




GPU GTI Uncore System
Slice LLC DRAM
L3
SubSkce Miss Ratio: 52.3%
Sampler
SLM
Busy: 0.0% <« 2382 — 0025 —
Execution Unit Bottleneck: 0.0% = Total: 0.000 — Total 2.230 —
. - - 2.
L1 L2
Active: 57 1%
Stalled: 429% ® .
Idle: 0.0% < SLM: 67985 Total: 76.500 * SLM: 4245 —
Threads Issued: 259,424
CPU
Grouping:| Computing Task v |?‘ |EH
] EU Array ) L3 Sampler Bandwidth] | L3 Bandwidth L3 <= GTI Total Shared Local Memor... | GPU Memaory Band... Sampler
Computing Task Computing Threads Started / / ' 2 [
peing Active | Stalled Idle paiing GBlsec GBlsec Bandwidth, GB/sec Read Write | Read Write Busy | Bott
at liply4<floa S 42 9% D.0% O D.00 155.891 4 544 B.540 8659 4 8 0.0 0.0%
clEnqueueReadBufferRect 61.7% 36.3% 21% 413,309 0.00 33.946 21.465 0.000 0.000 4 551 16.988 0.0%
Grouping:| Computing Task
_ Work Size Computing Task
Computing Task : : :
Global Local Total Time ¥ Average Time Instance Count SIMD Width | SVM Usag. ..
atrme (1D loa S 048 048 D i A49( S A9() S i
clEnqueusReadBufferRect 3. 116ms 3.116ms 1
[Outside any task] Oms Oms 0 -




WEORMIGHBN Bk EOR/EEEEE

Gen9 GT2 GPU 7—FFOFv—D/\TX—5—H\ O GPU IClx 24 D EU
NEENTNWBDTENTHDET

£ EU ICIE 2 DD FPU (SIMD-4) "o ET . %X FPU 1£ 2 DOEE (EE+INE) #ETCEEIT . mAIT
FEEEE 1.20GHz T & A FP )N\ A—T 2V RAITRDESDTT
24 %2 %4 %2 =384 FLOP/HY1)L (32 £ MZFEINES)

384 * 1.2 = 460.8 GFLOPS

THIEEERED FPIEEOHL 2*N3 (N=2048 MIZE # 17.2 GOPS)

BERIC . T =7 I AOIENEES FOSEIEORHIMNICLBDHRNEO\ofcigE . 7ILTU XA
17.2 /460.8 =0.037 ¥ (37 =UM) TEtECTETET

A—FRIVCRITSNEHBORREIE 490 =UMTHD, B EOSTERELD® 10 B EEGOTULET
DED NT AV RA%E[A LT DIRMBIIXIZHDET
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ART—UT )\ TA—< /R

TIEB T VT ILDLDBEEICTF bt
177U —23>7(% GPU UV —XH\EMN
IBDEICRKDIPEN B ELET

Gen9 YU—XD GPU ICIE, 48 D EU ZFE
GT3 & 72 MEUZEL GT4 hdpDFRT

LD\, #BIAHEID GPU [CIFERRTR 581D
FIRADD, 2T — U T EBHBEHIC EU

EBILED, F—5 7t 2k S&iL T 31
HICFvy>a2T7OVvIEARESLILIENT S

CIFTCEFBA

TA4RXDTU— GPU Tl $815 & 1 Dl
CEBEIRIFAHBLENET VAT LT 1D
I IFEHD GPU O EaD EFrI 11 TL)
BIGE . 7IOeT L —5F—D/I\TA—< /A%
A=)V I TCEET

AT IL® Iris® Xe MAX 1007 —

SLAN)LDOE 31—

FFIOFv—D



1> 7 )L Iris® Xe MAX GPU D%l
5SS NEA—RILDI A=Y

Grouping: | Computing Task G e n 9

Work Size Computing Task

Computing Task - - ) -
Global Total Time ¥ Instance Count

3.116ms 3.1186ms
Oms Oms

clEnqueueReadBufierRect
[Outside any task]

Work Size Width | /r\/j_—)l/@) |r|S® Xe MAX

Computing Task : :
Global ¥ Total Time Average Time SIMD

matrxMultiply4<| 2048 x 2048 111.455ms 16 s
o N—RILEFTIFH 4B

159 791ms 159.791ms
Oms

clEnqueueRead

SRS NELI

[Cutside any tas

Gen9 GPU 0 24 @ EU ICXIL T2 F)L° Iris® Xe MAX GPU [Cd 96 @ EU MEENTL\S
CEND, CNUFFREEDDBREERFT

«ISUS
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EDRMEIFHDD

KDFAERBDE EUMEITHIC 51% OFRFECTEREAR—ILLTLWBZED D h
Di?o:nlat( fﬂxH’JtﬂT?UT)I/ZI'JZ]A’CCJK%DIQYL’CL\%)XJEU —h\B5m
T —HDFENRATHDEEZIBNFET  EARNFERRAZEFTNFET

L Arr: - - - Share JCe viemo g o 'W' 3 ..'IS C 3 | viemo 3 N 1.'-‘" :‘J _.":3 3C
Computing Task EU Array EU Threads Computing L3 Bandwidth, | Shared Local Memory Bandwidth, GB/se GPU Memory Bandwidth, GB/se

Active Stalled Qccupancy | Threads Started GB/sec Write cac

matrixMultiply4<float,| 48.8% BEERW.LL 0.0% 99.9% 130,928 6.5% 17.8% 19.220 19.4%

0153
clEnqueueReadBuffe 0.3% 99.6% 0.0% 94 7% 261,730 0.2% 0.0% 0.033 0.2% 0.419

[Outside any task] 0 0% 2.1% 97 3% 2.5% 49 710 0.0% 0.0% 0.000 0.0% 0174

1) eh—=IL®D EU Array (EU 77 L) XEUWD

SARYBOEEGZRESE L3 & GPU XEY—DOmRIF&EAMEDNSHVFD
NTWVWBEH MEILRY T TIFIFWNZCENDDDFTRT



12T IV Iris® Xe MAX 1007 —F 7703

X —[E]
175 a &175)

E5 1705 LATEIKMG=EIBE
b DT —3H PCle* ##HT GTI ICERIXSINET

PCle* 3.0 x16 MIEsm EDOHAMEIFHF SR T 1

6GB/ T

518 PCle* OEIIICHI RSN TV ENDN\DET



RIEILDE >

+ INTDT—HIE VRAM & EU AR—ILNE T Ty FSNTVET, SNIE E
FAAEY—DB EUNDT—IBEIDLA T VY —CRBEINET

» EUE BB3REIDT =53 T71vIE GTIENBST 1D )L =5 —RD
FT—5- S TavOERILUTHDED LI Frvax@EICEBRATRIZE
ICED INTA—V/ AESBICHREINTEET

PIZIE, & GPU XS AD L3 FvvraldlF2T70vIPA AT . EhVE
L NILDITINET AV T 7miTVNERT
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—MRICATOY PR 7TVT =3V TIEFEDD—OO—RE7 I35l —
H—ICATO—RIBIHE .GPU REDBIIF7OET L —5— X/ VICTD1FET
BRI TSI ENNARTT

AT7O0—RUIEIRITDT —FEEESIRDT AT 2a—U 2 TOA—)\—\Y REEFATZEICLD GPU
DNE% [ ELFET

127 )L VTune™ 70774 Z—0 GPU A 7 0O— REEHTd [GPU Utilization (GPU FIAHZE)] X~Jwo
H L [GPU Occupancy (GPU 5B )] X ~UwOAEFERL T GPU EROIFRIERMEZRLET

AIBYRURTONT ANV RAUE ETIAZY DN AT YT VAT LFRIFAVI—TIAAD
MEILRYDOEFERGE  WVW<DODDNAIO07 —F T IFv—OERAICFIOTHIRSNDIEENHDET

GPU StB/ AT 17 Ry bR ARY B AEZETL T . CNOOFIRERELET . GPU XTU—EES 177
TS LOMBIILRYDE ITRTOETBEIRTDEFME<AoO7 —FFO0Fv—DARIYI=)\1S1 L
EI BTN —RILDIGE LAT VY —Bii=FERL T N—RIVAORDHEEGI—RERNELET
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https://www.isus.jp/products/oneapi/webinar/

145 )L VTune™ ZX0O07 741
AVFIVE S—AR YT O—-RE{HEH
LTY—ILDOFEWEZEIRRET B

A4>F )L VTune™ 707715 — 2020
ICEENDUF)LO—REFRLT.
O ADO&RBEILATY I TEDLSIC
JO7714 5% FATEIN IEIN
[N TDA—T VAT —IDEREESHT
REHLET, PDF &%} /
DTt > —&E
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https://www.xlsoft.com/jp/products/intel/tech/webinar/documents/Sample_Intel_VTune_Advisor2020.pdf
https://youtu.be/-Um3Uz_uPEk
https://youtu.be/VnHZUGYCwFE
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