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= [Summary (BTYU—=)] R=IDOR LT aVOFHRBICRED T
s HW XRUWOICEDLKFa—ZV T F&%

Q@. .
GPU Usage . 0.6% K EU Array Stalled/ldle ~: 94.4% & of Elapsed time

Analyze the average value of EU Array Stalled/Idle metric and identify why
EUs were waiting for resources instead of doing computations. This metric is

critical for compute-bound applications. Explore typical reasons for this kind
of inefficiency listed below.

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.

(3) GPU L3 Bandwidth Bound “: 0.5% of peak value
(5) DRAM Bandwidth Bound ”: 0.0% of Elapsed time
O] Occupancy‘?': 25.8% & of peak value
|dentify too large or too small computing tasks with low occupancy that

make the EU array idle while waiting for the scheduler. Note that frequent
SLM accesses and barriers may affect the maximum possible

(+) GPU Usage
GPU Usage breakdown by GPU engines and work types.

GPU Engine / Packet Type GPU Time (%)

Render and GPGPU 1.146s 0.6% K occupancy.
Unknown 0.888s 0.5%
GHAL3D 0.249s 0.1% (>) Hottest GPU Computing Tasks with Low Occupancy
OpenCL 0.009s 0.0%

(3) Sampler Busy : 40.6% of peak value
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GPU Bt &S5t RRET T LTIV R

Work Size Computing Task
Global | Local | TotalTime ¥ | AverageTime | Instance Count | SIMD Width
0.005s 0.000s

Computing Task

139788ms 139790ms 139792ms
T R S PR T PRI ST

b clEnqueueWriteBuffer

» clEnqueueReadBuffer 0.000s 0.000s
I [Outside any task] Os Os 0

GPU Computing Threads Dispatch
GPU EU Instructions

GPU Memoary Access 35557 |

L3 == GTI Total Bandwidth

GPU Texture Sampler

DI D S necbne, Desnebicth ol hd

0
=
@
4]
%
W
3

123.23 GBis Total

Utilization: 20.2%
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GPU jj_*) L%’?i@ﬁg*ﬁ Assembly o= WM he ke o

Source & | . Source i Estimated GPU Cycles [« |

- X:E IJ - I/qu__\/:/_xbj‘E;\bgﬁl\J@ ;:j hfiij[:iz_iiﬁi;zTeDiiimatlnn from the nnag-.
jj _*)Ij. 7) I/j\IJ Z\\Aﬁ*ﬁﬂj 258 const ushort inx = (nodeData >> l&) * 7; 0.2% |

259 const ushort iny = (nodeData & Oxf£f£f);

260 const float4 bboxes minX = a:_flu:lnt’:l::tu.d_.: 08% 0
- *\N ) 2 7 261 const floatd bboxes maxx = as_floatd(zead | 0.7% 0
OpenCL \/ Zj I\t t / 262 const floatd bboxes minY = as_floatd (:ead_.: 07% B
IJ —_— j —_— I\\O)l-l_\ \y I\Z/-I{\/ I\Eﬁgﬁlb\ 263 const floatd bboxes max¥ = as_floatd (read ;| O.7% [ |
264 const floatd bboxes minZ = as_floatd(read | 0.7% ]
—_— 265 const floatd bboxes maxZ = as_floatd(zead | 0.7% 0
| DMA /\7 \/ I\ T%ﬁq:*ﬁ 266 const intd children = as_intd (read imageui| 0.7% |
267
° 3 'S - | 151% CEEES -
S STV FA—ORSER T SL B8 e e vieis = Gk saiasasenc | 3% "

- T OREHGREEE AT S A o S e——
* GPU lo3—ILRIYE
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GPU A7 0O— &R

/\7_—D:/\\:71.77°|J 7_:/3\/ ACCELERATORS
= A70—REF)L: SYCL* DPC++, OpenMP*

GPU
Compute/Media

INTOETIV—RITER oo
« £%& CPUBLV GPU I7 LOI—REFEHE

» CPU & GPU 70517 1—%=FBEN(F Groviow
= 77U —237h GPU kiEH\, CPU IKEH\EHFE

HLSRITTON—FLERTE (e
= SRATLRNILOEN clompg T " |[x)(2)[=]

Grouping:|C0mputing Task
-t
j] —_— ? L L ) EU Array - y : ]
u ~ ) I/G) )(}J $ Computing Task EU Threads Th?érggg%g‘r%ed GPU Time by GPU Engine

Active | Stalled | Idie Occupancy Render and GPGPU
— _—
o — 9 EE:L%_ L—Fk workload 908%  7.6% 16% 98.4% 168 3.143s
b clEngqueusReadBuff 0.0% Q.0% 100.0% 0.0% 0 0.000s
) [Outside any task] 00%  00% 100.0% 0.0% 0| 0001s
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SYCL* [CDUL\T SYCLm

SYCL* [7hZ Ik (CPU) dI—RICF/\A R (GPU #:8) I — REA Y S+ VTR
AGHEY —RFTA VR

= OpenCL* ZERIT37)LIUXLOBFIEIEGTTL—F

= IRARET/INAAOI—REOY 1 TE— T3 BE/EA

SBHL5R (OpenCL*) ZFRHLGWY VT ILY —R C++

= OpenCL* & C++14 1B#ENR—2

B C++ OV /)\A1Z5—TaV/\1ILL T, OpenCL* /N1 AHDFHTERVIZEIE
CPU [CTA—ILI\WD

DPC++ = I1SO C++ + Khronos SYCL*+ O=a1=5«1—1#iiE
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DPC++ [FIRDKX STRENNEREZ IR TS SYCL* Hisk
= ELBEXEU— (USM)

= ND-range 3 7J)L—7

= B EFa— 0L

GitHub* @ oneapi-src/oneAPl-samples URY FU—M\BEERSKEZH >V T )L-
775 —23>%&FI BB BE (https://github.com/oneapi-src/oneAPl-samples (#5E))

= f5ll: matrix_multiply_vtune
= BREDON—RIZBIRLTITIIREZETT
= RRFATO—ROBAITIEEL
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https://github.com/oneapi-src/oneAPIl-samples

void multiplyl(int msize, int tidx, int numt, TYPE a[]J[NUM], TYPE b[][NUM], TYPE c[][NUM], TYPE t[][NUM]) {
int i, j, k;

deviceQueue #ES
default selector device;

queue q(device, exception_handler)

’/ 2 RADBEAEES \
range<2> matrix_range{NUM, NUM};

— [ooitvrr—=EELTHE |
buffer<TYPE, 2> bufferA((TYPE*)a, matrix_range);

buffer<TYPE, 2> bufferB((TYPE*)b, matrix_range); oIk —|CRE ‘
buffer<TYPE, 2> bufferC((TYPE*)c, matrix_range);

q.submit([&](cl::sycl::handler& h) { // NYT7—N\D 3 DD7U Y —%ES 2RD, 1 WR. ‘

auto accessorA = bufferA.get_access<sycl_read>(h);
auto accessorB = bufferB.get_access<sycl read>(h); . - /= = .
- - m ST |FEE AT ICE
bufferC.get_access<sycl read write>(h); atrix_range [CXILTH751 WHICRAT

auto accessorC
h.parallel for<class Matrix1<TYPE> >(matrix_range,[=](cl::sycl::id<2> ind) { ‘

|mit

int k; | ind FTOFEERDTIVTVIR
for (k = @; k < NUM; k++) {
accessorC[ind[@]][ind[1]] += accessorA[ind[@]][k] * accessorB[k][ind[1]];
} T
1; SHEAZET: ind[0] 1E17.ind[1] 1&%Y ‘

}).wait_and_throw();
}
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GPU K=& e
* SoC FED—HMOXA UV IBRESND
(preview)

GPU ON\T A=Y RAZ&KRICI S HITTE

= BANICE &Etenk IP 7OvI%2ERTS - I\ TA—XVR-Z1TSU—

- DPC++ DESBBELNLOEFILTIE - l BB
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GPU 7 —F570Fv

(v) Collection and Platform Info Slice: 24 EUs
) GPU
Name: Intel(R) UHD Graphics 620
Vendor: Intel Corporation
Driver: 27.20100.8187
EU Count: 24

Max EU Thread Count: 7
Max Core Freguency: 1.1 GHz
(~) GPU OpenCL Info
Version: OpenCLC 2.0
Max Compute Units: 24
Max Work Group Size: 256
Local Memory: 654 KB

L i R ) i Atomics, L3 Data Cach
SVIM Capabilities: Fine-grained buffer with atomics Shared Local Memory

A7)V VTune™ 707745 —0 [Summary (BYU—)] R—Ih5
GPU 7—F T UFv—DFMEZRERTED
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Gen9 GPU M EU M+

EUDETE 77— 0Fv—: EU: Execution Unit

= 24EUx7 ALWE =168 AL FHh\FI A AT &E

128 GRF (32 X1~ 8 DD 32 EYVT—HEED
NI BIWELTTZ Oz ATEE), RERT7 T2 ADVA] BE

2 SIMD-4 FPU (32 EY F®D FP FfzlZE INT 7—%)
16 MAD/Y 12 )L—(ADD + MUL) x 2 FPU x SIMD-4
2 DOEMIZY b DlIREERF

EU ZRKIRICEHIDRCENBEZE
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TY7° VTune™ 70771 >—0 GPU &1E/
AT 177w AR ST

IROWLWTNHD GPU BT EZEIR
= [Characterization (B1%{k)] - GPU =TIV DERIRR. 1R A ~—ILZEER
= [Source Analysis (V—X&#)] - GPU H—RILAD/INTA—I YV RAICEXRGHEES X

27O0Vv0EXTEY—T7 O AOMBEERE
INTEL VTUNE PROFILER
- 72

@ GPU Compute/Media Hotspots (preview) v (&

=E{bD A
= EU Z&ARICERNER

Analyze the most time-consuming GPU kernels, characterize GPU utilization based on GPU

- SIM D &%k'}ﬂl:;ﬁﬁﬁ gzrgxﬁﬁsm td d|y tf(ysgur[ rrlnan;:e |5fsu§s cauyspgrbgerrrl]emorytl tt ylyp f[ amlJl;] o nel
Characterizal tion @ Overhead
u )(:EIJ_O)FEE%I‘:J:é EU Zl\_)l/% e Source Analysis 3
%/J \ BE l :]:[I] ié Basic Blocks Latency
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[Characterization (4F%1k)] A 7> 3> %={FEMA

» EU 7905745 4— EU 7ZLA1795747 EU 7L1AL—IL.EU Z7LA171RIL RSN
EEtE LY R O7ERH

[Overview (B E)] /2% [Compute Basic (BARE)] X Uy I%EIRIR

= EMOXRUYT: XEU—FHED/ESAHFIEME, GPU L3 =X B EXEY—FRHHL
D/% gi&aﬂ. I\ 5 \/-ng :/ 3 / e Characterization (@ Overhead
Compute Basic (with global/local memory accesses) -

GPU sampling interval, ms
1

Grouping:| Computing Task

EU Instructions
2 FPUs active

EU Array
Stalled

L3 Bandwidth, GB/sec

EU Threads Occupancy Computing Threads Started

Computing Task

Matnx1<float>

IPC Rate Send active

Active Idle
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[Dynamic Instruction Count (EIRIds B E)] Ut v ~&FEH
= N—RILTEITSNWBDOAR
= R II—T

- HE7ZO—

- X8

- [FH8

— Int16 & HP Float | Int32 & SP Float | Int64 & DP Float

- Z0fth
Grouping:‘ Computing Task / Function / Call Stack v ‘ @‘

. . D... GPU Instructions Executed by Instruction Type » I
£ e LN e ki es D 2 SIMD Width SVMU . S B Control Flow @ Send 0 Int32 & SP Float B Int64 & DP Float @ Other B
Matrix1<float> 8| 0B| 2848194560 | 100.0%

© 2021 Intel Corporation. 5 lntel 20
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[Source Analysis (VY —X8&#f)] A 7> a2 %=EH

s SEBIBRN—RILOERTOVI-LAT VY —OXEY—LAT VY —D/]
2200y

= [Source (V—2X)] & [Assembly (7> TU—=)] RA V=L TRR

LN

#+  Assembly grouping: | Address

# GPU Instructions Exec

= Source @ Control Flow @ Send 1 Int32 & SF
1 void _ kernel sin cos(_ global float* 49,152 ||

2 {

3 size t i = get_global id(0);

4

5 if (1% 2) 655,360 |DE
S .

7 data[i] *= sin((float)i); 7,152,845 @I

8

9 =l=s=

10

11 data[i] *= cos((float)i); 7,057,665 B

12

© 2021 Intel Corporation.

A als. | Assembly % GPU__| SIMD Utilization
0x598 |7 cmp (16/1M0) (gt)Z0.0 null<l>:|| 16384 50.0%
0x5a8 |7 cmp (161M16) (g%)£0.0 null<ls| 16384 50.0%
0x5b8 |7 L if (32/M0) kb 12 Bb 2| 16,384

0x5c8

0xac8 |7 mad (16|M0O) r2.0<l>:f r4e 313 50.0%
0x5d0 |7 mad (l1&|M1&) r4.0<l>:f r4 33 49.8%
0x5d8 |7 shl (16/M0) r12.0<ls:d =2 313 50.0%
0x5e8 |7 shl (16/M18) =12.0<l»:d r 313 49.8%
0x5f8 |7 add (16|M0) r2.0<l>:f r2. 33 50.0%
0x608 |7 | add (16/M16) r4.0<1>:€£ 4|  313]  498%|
0x618 |7 mad (16/M0) r120.0<l»:f = 313 50.0%
0x620 |7 mad (1&6|M1g) re.0<l>:f »§ 313 49.8%
0x628 |7 mad (16/M0) rl 313 50.0%
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ESPEREH

A>T I VTune™ 707715 —
https://www.xlsoft.com/jp/products/intel/vtune/index.html

GPU # 7 O— RE&HT:
https://www.isus.jp/wp-content/uploads/vtune/2020/help/index.htm

GPU EHE/ X T 177 AR R
https://www.isus.jp/wp-content/uploads/vtune/2020/help/index.htm

DPC++ {1#k:
https://spec.oneapi.com/versions/latest/elements/dpcpp/source/index.html (523E)

GitHub* TSNV )L 7 TUo—3>
https://github.com/oneapi-src/oneAPl-samples (235
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BENEEF 2T —ERETEIRBERIFIVR—R U MNEHDFEE A,
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