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Agenda

=V Tune™ overview

 Command lines — Playbook

= Start profiling with Application Performance Snapshot (APS)
 HPC analysis - short overview

» GPU analysis — example GROMACS
* Summary
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ALGORITHM @ MICROARCHITECTURE

Performance

Snapshot
(0 o O
- - ’ Hotspots Memory Anomaly Microarchitecture Memory

p | I ' . | Z e e r O rI ' . I r ]( :e Consumption Detection Exploration Access

. PARALLELISM /O
INntel® V Tune™ Profiler -
S o
Threading fHPC Input and Output
Get the Right Data to Find Bottlenecks IO o A
= A suite of profiling for CPU, GPU, FPGA,
threading, memory, cache, storage, offload, © O @ @ O
power... Offbed  Compute/Media  knetoction o s
Hotspots
= DPC++, C, C++, Fortran, Python*, Go*, Java*,ora
MiX m Assembly = be | e
= Linux, W|ndOWS, Free BS D, AndrOid, YOCtO and % GPU Instructions Executed by Instruction T...*
B Control Flow B Send & Wait
more Int32 & SP Float § Int64 & DP Float @ Other
ix = ptr[j].pos[0] - ptrlil.pe=([0] 75,002,500 @ )
Analyze Data Faster iy = ptr[i].pos[l] - perlil.pes[1]] 12,500,000
= Seedataonyoursource,in architecture BREL-Bos S PEilBes il _teolin

diagrams, as a histogram, on a timeline...
» Filterand organize datato find answers

Work Your Way , P
= Userinterface orcommandline o mEE
» Profile locallyand remotely T — eow — T

SLM: 0.000 SLM: 0.000

Install as an application
Install as a serveraccessible with a web browser
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Rich Set of Profiling Capabilities for Multiple Markets

INntel® VTune™ Profiler

e oD

Single Thread Multithreaded

Optimize single-threaded

performance.
BRRRL) RRRREENR
HPC & CLoud Memory & Storage

Management

Access specialized, in-depth
analyses for HPC and cloud
computing.

Diagnose memory, storage, and
data plane bottlenecks.

Effectively use all available cores.

[l

System

See a system-level view of
application performance.

=

Analyze & Filter Data

Mine data for answers.

/N

Media & OpenCL™ Applications

Deliver high-performance image
and video processing pipelines.

£y
oo

Environment

Fits your environment and
workflow.
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—ind Answers Fast

® ™ i
Intel” V Tune™ Profiler INTELVTUNE PROFILER

Hotspots Hotspots by CPU Utilization = @ 1)

Analysis Configuration  Collection Log  Summary  Botlom-up  Caller/Callee  Top-down Treg  Platform

Adjust Data GI’OUpIﬂg * Grouping:| Function / Call Stack — M @|

Function / Call Stack
Function / Call Stack ® B Overhead Time
. ) Lnction Lall >1ac Effective Time by Utilization ¥ q
Source Function / Function / Call Stack Ide §Poor BOk @Ideal @ Over Spin Time Creation Scheduling Redudtion | Atormics c
Sync Qbject / Function / Call Stack
grid_intersect
S'_lr'nf. DDJECt { Thread / Function / Call Stack Sphere_inter\sect 53.748s - - Os Os 0s 0s 0s
.. (Partial list shown) grid_intersect 3748s ] 0s 0s Os 0s Os
intersect_objects || 3.580s (D [ ] 0s 0s 0s 0s 0s
DOUble Clle FunCtion = grid_intersect —| 0.168s |l 2.021s 0s 0s 0s 0s
func@0x69e19df0 2 467 NG 03 i i 03
to VIeW Source D : + - ||8.25 845 BEs S.ISS E‘is -Z'.IEE B.4g b= 08s 10s  10.2s 10.4s10.6s ¥ | Thread -
Clle [»] fOr Ca” StaCk 2| WinMainCRTStartup (TID: 2... ¥ [ Running
@ L .
o . : — T ¥ s CPU Time
= OMP Master Thread #0 (TI. ..
= Haster Thres ( | s Spin and Overhe. ..

¥ CPU Sample
«| CPU Utilization
¥ gaa CPU Time
| waa Spin and Overhe. ..

Filter by Timeline SeIection OMP Worker Thread #2 (1| 7
(or by Grid Selection) 70 Ulion

Any Proce ¥ hread ¥ | Any ModL ¥ Any U | User functi ¥ | | Function ¥ Show inli v

Zoom In And Filter On Selection Al il R

Filter In by Selection L}

Remowve All Filters

Filter by Process &  Tuning Opportunities Shown in Pink.
Other Controls Hover for Tips
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V Tune Playbook — for this session

» Fasy access to command lines
» Example for DevCloud — please try

B - /INCOMING/22.02.15-EuroCC o x
Playbook for using vTune tool on devcloud or other Clusters

Note: command 1ines start with "§" prompt.

1. Log into DevCloud

$ ssh devcloud

Alternative: open a jupyter notebook and start the terminal

2. Clone samples GitHub

$ git clone https://github.com/oneapi-src/oneAPI-samples.git

start interactive session on a node with DGl xe GPU (iris_xe_max)

(Pleople with NDA accounts may use ATS-P gpu)

it is better to compile on compute node because login node has very Timited memory etc.

|5 gsub -I -1 nodes=1:iris_xe_max:ppn=2

4. Check properties

$ sycl-1s --verbose

prints out all backends (GPU device + Tow Tevel driver level_zero or opencl)
lLevel Zero shows:

P'Iatform. [#4]:

version : 1.

Name : Intel(R) Level-Zero
vendor : Intel(R) Corporation
Devices

1
Device [#0]:
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How to start an Analysis

* \/ Tune offers different analysis types with additional “knolbs”
= Application Performance Snapshot (VTune or standalone)

 APS does first analysis and guides to the right V Tune analysis or a
different tool available in the one APl toolkits.

 APS analyses HW counters, OpenMP and MP|

= APS can be used for MPl and/or OpenMP only to avoid too much
data being collected
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APS usage
* Help menu

$ aps —help
* Run with APS

$ aps <application> <app paramter>

» Run with MPI (Intel MPI or compatible)

$ mpirun —n <N> aps -- <application> < app parameter>
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PS HTML output (nbody)

APS report X 127.00.1:55001/ui/NBODY-NEV X+ — O b4
<« C D file:///C:/cygwiné4/home/hbockhor/INCOMING/22.02.15-EuroCC/aps_report_20220216_004934.html Lied @ =
—
—
— |
nbody
eation date: 2022-02-16 00:49:08 L . . . .
stform: Intel(R) Xeon(R) Processor code named Cascadelake Your application might underutilize the available logical
3.50 GHz
e Count 2 CPU cores

Event-based sampling driver, Driverless Perf system-wide countin, .. —
R s e because of insufficient parallel work, blocking on synchronization, or too much 1/0.

Perform function or source line-level profiling with tools like Intel ® VTune™ Profiler to

discover why the CPU is underutilized.

17.36 5 =
= T
Elapsed Time 1 C 7 7 O Physical Core Utilization

>80% I

M Stall <20%
IPC Rate SP GFLOPS emory Stalls °
S GPU Vectorization >70%
¢ GPU Utilization when Busy >80%
————y
0 3.51 GHz
DP GFLOPS Average CPU Frequency
GPU Utilization when Busy  Physical Core Utilization Memory Stalls Vectorization
95.3% 11%K 3.4% of Pipeline Slots 0%
EU State of EUs Average Physical Core Utilization Cache Stalls Instruction Mix
1.32 out of 12 Physical Cores 8.4% of Cycles
Active ) SP FLOPs
fle DRAM Stalls 0% of uOps
0.4% of Cycles
Stalled . DP FLOPs
DRAM Bandwidth 0% of uOps
GPU Occupancy
95.9% of Peak Value 0.03 GB/s Non-FP
6.34 GB/s 99.8% of uOps
. Bound 0% FP Arith/M Rd Instr. Rati
Memory Footprint n 0 001“ /Mem Rd Instr. Ratio
Resident 0% of Remote Accesses FP Arith/Mem Wr Instr. Ratio
147 MB
0.01
Virtual

. 68719932 MB
intel.
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APS MP| + OpenMP analysis

 HW drivers can be switched off

» Max. time consuming MPI functions shown

* Imbalance time shown for OpenMP + MPI| (Waiting in barriers)
= MPI session shows more
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V Tune HPC Analysis

» Detailed OpenMP analysis
* Memory/Bandwidth analysis
» Some MPl analysis — betteruse ITAC
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OpenMP and HPC command lines

» HPC Analysis:

S vtune —-collect hpc-performance <your app> <app parameter>

* Threading Analysis:

S vtune —-collect threading <your app> <app parameter>

* Help Menu:

S vtune -help
S vtune —-help collect
$ vtune —-help collect threading
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Tune OpenMP for Efficiency and Scalability

OpenMP Analysis. Collection Time : 11.400

Serial Time (outside any parallel region) : 0.017s (0.1%)
Parallel Region Time : 11.384s (99.9%)
Estimated Ideal Time . 7.351s (64.5%)
2» OpenMP Potential Gain = 4.033s (35.4%) K

3)» Top OpenMP Regions by Potential Gain

This section lists OpenMP regions with the highest potential for performance improvement. The Potential Gain metric shows the elapsed time
that could be saved if the region was optimized to have no load imbalance assuming no runtime overhead.

OpenMP Region OpenMP Potential Gain (%) OpenMP Region Time
> conj_grad $omp$parallel:24@/MNPB/MNPB3.3.1/NPB3.3-OMP/CG/cg.f.514:695 J946s & 346% K 11.095s
y\
MAIN __ SompSparallel:24@/NPB/NPB3.3.1/NPB3.3-OMP/CG/cg f:185:231 0.086s 0.8% 0.286s

The summary view shown above gives fast answers to four important OpenMP tuning questions:
1) Isthe serial time of my application significant enough to prevent scaling?

2) How much performance can be gained by tuning OpenMP?

3) Which OpenMP regions / loops / barriers will benefit most from tuning?

4) What are the inefficiencies with each region? (click the link to see details)
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Tune OpenMP for Efficiency and Scalability

See the wall clock impact of inefficiencies, identify their cause

* Focus On What's Important

Actual Elapsed Time

= Whatregionisinefficient? Fork ~ o
* |s the potential gain worth it? B Lock sprning
e, . Imb

= Why is it inefficient? 1 oo

Imbalance? Scheduling? Lock B Workforking

Spiﬂﬂiﬂg? . Potential

Ideal Time Gain
Potential
Imbalance  Lock Fork Scheduling Gain

Intel VTune Amplifier

Grouping: | OpenMP Region / Functior - = Stack

OpenMP Potential Gain

OpenMP Regicon / Function /

Call Stack Imbalance | - Lock Creation | Scheduling | Reduction | Other

ontention
FIMAIM__SompSparallel:24@/h 3 Os Os 0z 0.000s
[ [Serial - cutside any region] 0s
FHMAIN_SompSparallel:24@/h 0.000s Os Os Os 0s 0s

Selected 1 rowi(s):

£ > | £
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¢ Ci er/Callee| |#% Top-down Tree| | B Platform

v (La| Q] |%
OpenMP Mumber CPU Time T [@| A
Potential Elapsed of Instance
Gain (% Tipme OpenMP | Count Effective Time by Utilization Spin Overhead
== D threads @lde BPoor DOk Bical MO "™ | T
3 11.0955|24 76| 172.963s ] 2219 Y
0.8% 0.286s 24 1 4819: 2.006s
0.0% 0.012s 0.0455 | 0.0%1s
0.0%| 0.001s 24 75 0.004s | 0.016s
11.095s 76 1729635  92.219s 0.084s| w
>




Tune OpenMP for Efficiency and Scalability

See inside each parallel region — Understand the cause of inefficiency

» Detailed Barrier to Barrier
Analysis
= Tune each segment separately
= Easierto see tuning opportunities

Parallel Region
#pragma omp parallel e Fork 1 Join
{
.. '// Segment 1 | | !
#pragma omp barrier ,L Barrier-to-Barrier VhL Barrier-to-Barrier ‘W Barrier-to-Barrier ‘L‘L
) Segment 1 Segment 2 Segment 3 /
#pragma omp single
{ — User Omp Single Omp Omp
// Segment 2 . . . ;
} Barrier || Single Barrier For For Barrier
#pragma omp for Grouping: | OpenMP Region / OpenMP Barrier-to-Barrier Segment f Function [ Call Stack
{ . OpenMP Potential Gain OpenMP
. // Segment 3 OpenMP Region / OpenMP P PcFujtentiaI
} O Barrier-to-Barrier Segment / e Lock — SR - Gain (% of
e 7 mialance . reation | >chedulin eduction | Uther 2
Function / Call Stack Contention g Collection ..
[ [3-0MP/CG/cq.fi514:605 - som 0s| 0.000s]  0.002s)  0.000s| 0.010s
I F:2./NPB3.3-OMP/CG/cg.f:580 3.725¢ 0s Os 0.000s 0s 0.008s
I Fe3.3.1/NPB3.3-OMP/CG/cg.f:683 0.149s 0s Os 0s 0s 0.000s
I FE3.3.1/NPB3.3-OMP/CG/ cg.f:664 0.014s 0s Os 0.000s 0s 0.000s
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V Tune HPC Analysis

» Additional analysis for Memory and Bandwidth available
* NUMA analysis — checkif threads are pinned

» Some MPl analysisis also possible — check cookbooks
* More CPU than GPU related
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V Tune and MP|

* Torun VTuneinan MPljob you may use the “-gtool” flag

= More convenientisthe | _MPI_GTOOL environment variable.
Example for HPC analysis:

$export I MPI GTOOL= "vtune -c hpc-performance -r HPC:0"

run your program, as usual, under MPI. The setting will collect data
onrank #0.Use alistofranksor :all for multi rank analysis.

= More information:
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https://www.intel.com/content/www/us/en/develop/documentation/mpi-developer-reference-linux/top/command-reference/mpiexec-hydra/gtool-options.html

INtel® V Tune ™ Profiler

GROMACS on
Devcloud



V Tune GPU analysis

= Host APl and GPU kernels
* Detailed source view on Kernels
» Bandwidth data with Hierarchical Memory Diagram

= Estimate for timing per source line (basic block timing)

Estimate for memory latency per source line
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SYCL version of GROMACS

= Clone master branch:
$ git clone

= \Workload:

=$HOME/gromacs
=$HOME /GROMACS/

cmake $SRC
-DCMAKE_INSTALL_PREFIX=$PRE
-DGMX_OPENMP=0ON
-DGMX_OPENMP_MAX_THREADS=128
-DGMX_GPU=SYCL
-DGMX_FFT_LIBRARY=mk]1
-DCMAKE_EXE_LINKER_FLAGS
-DCMAKE_C_COMPILER=1cCX
-DCMAKE_CXX_COMPILER=1 cpx

* Run:

${EXE_DIR}/gmx mdrun -ntmpi $RANKS -ntomp $OMP_NUM_THREADS -nb $MODE -pme cpu -s benchMEM.tpr -nsteps $steps
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https://gitlab.com/gromacs/gromacs.git
https://www.mpinat.mpg.de/632209/benchMEM.zip

APS report

gmx

x 127.0.0.1:55001/ui/NBODY-NEV X +

D filey//C /cygwiné4/home/hbockhor/INCOMING/22.02.15-EuroCC/aps_gromacs.html

2022-02-16 05.08:15

per Process: 12

Even

(eon(R) Processor code named Cascadelake

24
t-based sampi

river. Driverless Perf system-wide counting

2412 s

Elapsed Time

IPCR SP GFLOPS
7.85s5¢ "™
.

3.59

092k 7.81

0.13

DP GFLOPS

GHz

Average CPU Frequency

EU State

GPU Occupancy
80.6%

Instruction Mix

SP FLOPs

55

DP FLOPs

print

on

Non-FP

Y

FP Arith/Mem Rd Instr. Ratio

26K

FP Arith/Mem Wr Instr. Ratio

@

Use OpenMP profiling tools like Inte!

Serial Time
OpenMP Imbalance
Memory Stalls
Vectorization

GPU Utilization when Busy

Tune™ P

-

R

<15%
<10%
<20%
>70%
>80%

Your application has significant serial time that can prevent application scalability.

er to explore serial hotspots and opportunities on parallelization

——y

P Imbalance

Me

20.6%~

Cache Stalls
14.8°

DRAM Stalls

DRAM Bandwiclth

NUMA




Command lines used

» Basic gpu analysis:

vtune —-collect gpu-hotspots —-r <your-result-dir> -- <executable><args>

= Full instrumentation:

vtune -c gpu-hotspots -knob characterization-mode=instruction-count \
—r <your-result-dir> -- <executable><args>

» Source Instrumentation with timing of basic blocks:

vtune -c gpu-hotspots -knob profiling-mode=source-analysis\
—-r <your-result-dir> -- <executable><args>

= Source Instrumentation with only memory inst. timed:

vtune -c gpu-hotspots -knob profiling-mode=source-analysis \
-knob source-analysis=mem-latency -r ..
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DEMO:

APS report X 127.0.0.1:55001/ui/NBODY-NEV X + Memory I—I iera rC hy - O X
C QO & https//127.0.0.1:55001/ui/GROMACS/gh Vtune C gpu hOtSpOtS bk ©» =
Projec... + Welcome Configure Analysis gh gh *
» M ggg GPU Compute/Media Hotspots (preview) @ INTEL VTUNE PROFILER
» B NBody | Anpalysis Configuration  Collection Log  Summary = Graphics
~ Il NBO... | Memory Hierarchy Diagram | Platiorm
r000ps ~
ro01... GPU PCle Uncore System
(0020 GT Gm VRAM Lc DRAM
r003gh
Slice
r004gh
x6
» Il sam... L3
[ GRO... SubSlice
383GBls ——— 29 GBis — SLM
gh x16 -
gh Execution Unit Sampler <— 1.6 GBis — 323.0 MB/s —- Trafiic Router =
ghi -— | |
hi Active: 69.0% Busy: 0.0%
o Stalled: 261% & = Bottleneck: 0.0%
ghl Idle: 49% " o
ghl Threads Issued: 1,408,536
O : 94.8%
ghs ccupancy - fotal 1856GBls— >
ghs
CPU
v
Grouping:| Computing Task v ‘ x H Q|| %
. Work Size Computing Task Data Transferred EU Array A
Computing Task 5 . - " - EU Threads Occupancy Com
Global Local Total Time ¥ Average Time Instance Count SIMD Width SVM Usage Type Size Total, GB/sec Active Stalled Idle
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw 4 x 4 x 7129 4x4x1 1.226s 0.006s 198 8 0B 0.000 69.0% 26.1% 4.9% 94.8%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw]| 4 x 4 x 7149 4x4x1 0.614s 0.006s 99 8 0B 0.000 68.8% 26.2% 4.9% 94.8%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw] 4 x 4 x 7147 4x4x1 0.614s 0.006s 99 8 0B 0.000 68.8% 26.2% 4.9% 94.8%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw] 4 x 4 x 7137 4x4x1 0.614s 0.006s 99 8 0B 0.000 68.9% 26.1% 5.0% 94.7%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw] 4 x 4 x 7140 4x4x1 0.614s 0.006s 99 8 0B 0.000 68.8% 26.2% 4.9% 94.8%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw] 4 x 4 x 7117 Adx4x1 0.614s 0.006s 99 8 0B 0.000 68.8% 26.2% 5.0% 94.8%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw] 4 x 4 x 7130 4x4x1 0.8614s 0.006s 99 8 0B 0.000 68.7% 26.3% 5.0% 94.7%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw]| 4 x 4 x 7162 4x4x1 0.613s 0.006s 99 8 0B 0.000 68.8% 26.1% 5.2% 94.5%
NbnxmKernel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw] 4 x 4 x 7135 4x4x1 0.612s 0.006s 99 8 0B 0.000 68.9% 26.1% 5.0% 94.7%
V|
< >« >
FILTER
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APS report X 127.0.0.1:55001/ui/NBODY-NE" X + DEMO' — O X
C O & https//127.0.0.1:55001/ui/GROMACS/gh platform (Zoomed) %

Projec... + Welcome Configure Analysis gh gh X
» B ggg GPU Compute/Media Hotspots (preview) ® INTEL VTUNE PROFILER
» B NBody | Analysis Configuration  Collection Log Summary = Graphics
~ [ NBO... Memory Hierarchy Diagram  Platform
r000ps O: g = 4 23340ms 233I45‘716m5 23350ms 23355ms 23360ms 23385ms 23370ms 23375ms 23380ms (Thread v ~
001... |3 _ R i R R T~ et mmrioning
@ OMP Primary Thread #0 (TI...
ro02gh | [zeEventiiossymon T [ zeventriasynoo || ] ZeEvenitiossymch | [ I | [zeEvenitiossymaa [ | ZeEvenitossymone | Il | zeEventossymen | I W []User Tasks
r003gh = Computing Task
OMP Primary Thread #0 (TID: 1536127) . .
r004gh GPU Execution Units
User Tasks EU Arravs
> sam... Start: 23343.904ms Duration: 3.508ms Y .
~[J GRO Task Type: zeEventHostSynchronize s Active
Idle
h v U o
gh — N rm—— NS == _
. GPU Computing Threads Dis... | ﬂ* | ﬂ _ | )1 | m B — \ ::n — . — GPU Computing Threads...
o GPU Memory Access 25690 | N ’I ‘ Bl ~~ Computing Threads §...
ghi AL = | - LS T [ — bl Al - ~~ EU Threads Occupancy
hi GPU Texture Sampler
9 w02t ] GPU Memory Access
i 9 9
g cruacacnenancw. > [ . S . B - . o . oo oo
ghs GPU Shared Local Mem. . 46.587 o B \ o p— . Read
ghs GPU Busy i Write
Core Frequency GPU Texture Sampler
< > ~~ Sampler Busy ¥
Grouping:\ Source Computing Task v H ® H Q || La
Computing Task Data Transferred EU Array Shared Local Me
Source Computing Task - - . EU Threads Occupancy Computing Threads Started L3 Bandwidth, GB/sec -
Total Time ¥ Average Time Instance Count Size Total, GB/sec Active Stalled Idle Read Wri
NbnxmKermel<(bool)0, (bool)0, (Nbnxm::ElecType)4, (Nbnxm::Vdw 34.799ms 5.800ms 0.000 68.9% E 188.241 \ 38.920\
zeCommandListAppendMemoryCopy 3.320ms 0.184ms 18 14.2 MB 4.290 0.0% 0.0% 100.0% 0.0% 0 0.000 0.000 0.
NbnxmKernelPruneOnly<(bool)0> 0.539ms 0.180ms 3 0B 0.000 56.0% 17.5% 26.4% 71.9% 5,346 58.006 16.002 0.
__usmfill<float> 0.206ms 0.034ms 6 0B 0.000 0.0% 0.0% 100.0% 0.0% 0 0.000 0.000 0.
[Outside any task] Oms 0.2% 1.1% 98.7% 0.4% 23,844 1.083 0.000 0.
< > < >
FILTER 9%
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X T .0.0.1:: - X —
APS report . 127.0.0.1:55001/ui/NBODY-NE + DEMO : O X
https://127.0.0.1:55001/ui/GROMACS/ghi ' ' © =
© © e ’ characterization-mode = N
Projec... + Welcome Configure Analysis gh gh ghi =< . .
» B gag GPU Compute/Media Hotspots (preview) @ =instruction-count INTELVTUNE PROFILER
» B NBody | Analysis Configuration  Collection Log Summary  Graphics = nbnxm_sycl kernel.cpp
~ [ NBO... m o
r000ps
. ,‘, GPU Instructions Executed by Instruction Type ~
r001... | Sourceline & Source §Contol Fl... @Se... @Synchronizat... §1nt16 & HPFL... 0Int32&SPF
r002gh 847 cutoff & exclusion check
r003gh | g48
r004gh ||849 conast bool notExcluded = doExclusionForces ti i 1=
» B sam... |850
~[IGRO... |85
852 SYCL-TOL = ti f br i ere
gn 853 it ((r2 < rooul E 15,247,802,964 (RO ED
a3 854
ghi 855 t float gi
ghi 856 int t ly needed if (!pr
ghl 857 i i1
858 12
on! 859
Elie 860 if texpr (lpr
ghs 861
862 LJ 6*C6 and 12*C12
863 atomType sm_atomTypeI[i * ¢ clSize + tidxil: 3,158,901,217 @
i —
865
866 else
867
868 t Float2 1j I[i _clsize + tidxi
869 if r
870
871 12 = Float2(l I 13 J 13 Il 13 J[1
872
873 else
874
875 tatic_ t
o7a T T v
< > < >
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APS report X 127.0.0.1:55001/ui/NBODY-NEV X + DEMO : - O X
C QO G https://127.0.0.1:55001/ui/GROMACS/ghs p r O f j_ l j_ n g _mo de = S O u r C e —_ w =
Projec... + Welcome Configure Analysis gh gh ghi ghs = '
‘mu  GPU Compute/Media Hotspots (preview) @ analysis INTELVTUNE PROFILER
» B NBody | Analysis Configuration  Collection Log  Summary  Graphics = nbnxm_sycl_kernel.cpp
~ [ NBO... Jo)
SE Source Line A ‘ Source ¥ Estimated GPU Cycles a
r001...
852 SYCL-TODC i ere
r002gh 45 if ((r2 < rcoul 1.1% B
r003gh [ g54
r004gh | 855 snst float gi
» M sam... ||856 int ed if rof
~[1GRO... 557 e
o 858 Float2
859
gh 860 if constexpr r
ghi 861
ghi 862 LJ 6*C6é and 12+*C12
ghl 863 atomTypel = sm_atomTypeI[i * c_clSize + tidxil; 1.4% @
865
ghs g66 elee
ghs 867
868 const Fl 1 I = 1 I[i _clsize + tidxi
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Documentation

V' Tune cookbooks:

Vtune on DevCloud:

GPU profiling:
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https://www.intel.com/content/www/us/en/develop/documentation/vtune-cookbook/top.html
https://www.intel.com/content/www/us/en/develop/documentation/vtune-cookbook/top/configuration-recipes/using-vtune-server-with-vs-code-intel-devcloud.html
https://www.intel.com/content/www/us/en/develop/documentation/vtune-help/top/analyze-performance/accelerators-group/gpu-compute-media-hotspots-analysis.html

Notices & Disclaimers

Performance varies by use, configuration, and other factors. Learn more at

Performance results are based on testing as of dates shown in configurations and may not reflect all publicly
available updates. See configuration disclosure for details.

Your costs and results may vary.
Intel technologies may require enabled hardware, software or service activation.

© Intel Corporation. Intel, the Intel logo, and other Intel marks are trademarks of Intel Corporation or its subsidiaries.
Other names and brands may be claimed as the property of others.
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