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Profiling
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« Htop
- Btop
* Perf

* Vtune
* sar
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See how the program works.

Find the bottleneck of the performance.
Check cpu usage or memory access pattern.
Compare different modifications
Benchmarking



 htop - an interactive process viewer

 You can install it by apt install htop on ubuntu.
Then run by htop in your terminal.

« F1 Open help

« F2 Setup (Configuration)

« FI Kill

« F10 Quit

« Please read the friendly manual for more information.
* If you are interested, try CS130 Operating System.
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https://htop.dev/
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Resource monitor that shows usage and stats for network and processes.
« H Open help

enu 18:08:43

mem isks o proc | filter per-corereverse tre cpu lazy
Total: i root 414 GiB Pid: Program: Command: Threads: User:
Used: 10% 1196755 cpptools /home/xuqing/.vscode-server 42 xuqing
Used: EEEmmmmmE 412 GiB 1196732 node /home/xuqging/.vscode-server 12 xuqing
Available Free: 2.48 GiB 1197363 btop /snap/btop/778/usr/local/bi 2 Xuging
: 3004 vmware-hostd /usr/lib/vmware/bin/vmware- 18 root
swap 32.1 GiB 2243 gnome-shell /usr/bin/gnome-shell 45 gdm
Used: 0% 0 Byte 1873 containerd /usr/bin/containerd 27 root
Free:100% IEEEEEEEEEEN 32.1 GiB 1196678 sshd sshd: xuging@notty 1 xuging
1195485 vtune-worker /opt/intel/oneapi/vtune/202 85 xuging
1195004 vtune-worker /opt/intel/oneapi/vtune/202 85 xuqging
1196439 vtune-worker /opt/intel/oneapi/vtune/202 85 xuging
1621 /usr/sbin/NetworkManager -- root

1987 /usr/bin/redis-server 127.0 redis

-

(]
7‘3@@@@@@@&1&
. OO 00000 O 8

net10.15.89.119 uto ero enol

download

530 Byte/s (4.14 Kibps)

Top: (44.3 Kibps)

Total: 9.37 GiB

549 Byte/s (4.28 Kibps)

Top: (51.9 Kibps)

Total: 1.85 GiB Snipaste 2.8.5-Beta

upload ERRERE: F1
ThE R F3
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https://snapcraft.io/btop

« perf is a Linux performance analysis tool

* Install
sudo apt install linux-tools-common
perf —v
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https://perf.wiki.kernel.org/index.php/Main_Page

perf
usage: perf [—version] [—help] [OPTIONS] COMMAND [ARGS]

The most commonly used perf commands are:

annotate Read perf.data (created by perf record) and display annotated code
archive Create archive with object files with build-ids found in perf.data file
bench General framework for benchmark suites

buildid-cache Manage build-id cache.
buildid-list List the buildids in a perf.data file

c2c¢ Shared Data C2C/HITM Analyzer.

config Get and set variables in a configuration file.

daemon Run record sessions on background

data Data file related processing

diff Read perf.data files and display the differential profile
evlist List the event names in a perf.data file

ftrace simple wrapper for kernel’s ftrace functionality

inject Filter to augment the events stream with additional information
iostat Show 1/0 performance metrics

kallsyms Searches running kernel for symbols

kvm Tool to trace/measure kvm guest os

mem Profi'e memory accesses

script Rea! perf.!ata !create! !y perf recor!! an! !isp‘ay trace output

test Runs sanity tests.

top System profiling tool.

version display the version of perf binary
probe Define new dynamic tracepoints

See perf help COMMAND’ for more information on a specific command.
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Events

The perf tool supports a list of measurable events. The tool and underlying kernel
interface can measure events coming from different sources. For instance, some event
are pure kernel counters, in this case they are called software events. Examples
include: context-switches, minor-faults.

Another source of events is the processor itself and its Performance Monitoring Unit
(PMU). It provides a list of events to measure micro-architectural events such as the
number of cycles, instructions retired, L1 cache misses and so on. Those events are
called PMU hardware events or hardware events for short. They vary with each
processor type and model.

The perf _events interface also provides a small set of common hardware events
monikers. On each processor, those events get mapped onto an actual events provided
by the CPU, if they exists, otherwise the event cannot be used. Somewhat confusingly,
these are also called hardware events and hardware cache events.

Finally, there are also tracepoint events which are implemented by the kernel ftrace
infrastructure. Those are only available with the 2.6.3x and newer kernels.
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§§§03 perf list

 Use sudo perf list to see your supported events.
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- display perf events supported by a particular module:
« sudo perf list hw/cache/pmu/tracepoint/sw

perf list

List of pre—defined events (to be used in —e):

cpu—cycles OR cycles
instructions

cache—references

cache—misses
branch—instructions OR branches
branch—misses

bus—cycles

ref—cycles

cpu—clock

task—clock

page—faults OR faults
minor—faults
major—faults
context—switches OR cs
cpu—migrations OR migrations
alignment—faults
emulation—faults
bpf—output
cgroup—switches

dummy

Ll-dcache—1loads
Ll1-dcache—load—misses
Ll-dcache—stores
Ll-dcache—store—misses
Ll-dcache—prefetches

[Hardware
[Hardware
[Hardware
[Hardware
[Hardware
[Hardware
[Hardware
[Hardware

[Software
[Software
[Software
[Software
[Software
[Software
[Software
[Software
[Software
[Software
[Software
[Software

[Hardware
[Hardware
[Hardware
[Hardware
[Hardware

event ]
event]
event]
event]
event]
event ]
event]
event ]

event]
evenL]
event]
event ]
event]
event]
event]
event]
event]
event]
event]
event ]

cache
cache
cache
cache
cache

event]
event]
event]
event]
event]
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 For any of the supported events, perf can keep a running count
during process execution.

* In counting modes, the occurrences of events are simply aggregated
and presented on standard output at the end of an application run

root@AEP: /home/xuqing# perf stat -h
Usage: perf stat [<options>] [<command> ]
-a, --all-cpus system-wide collection from all CPUs

-A, --no-aggr disable CPU count aggregation
-B, --big-num print large numbers with thousands' separators
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perf stat -B dd if=/dev/zero of=/dev/null count=1000000

root@AEP: /home/xuqging# perf stat -B dd if=/dev/zero of=/dev/null count=1000000
1000000+0 records in

1000000+0 records out

512000000 bytes (512 MB, 488 MiB) copied, 1.36648 s, 375 MB/s

Performance counter stats for 'dd if=/dev/zero of=/dev/null count=1000000":

1,369.07 msec task-clock # ©.998 CPUs utilized
3 context-switches # 0.002 K/sec
%) cpu-migrations # 9.000 K/sec
82 page-faults # 0.060 K/sec
5,248,723,740 cycles # 3.834 GHz
10,131,239,111 instructions # 1.93 insn per cycle
1,864,773,505 branches # 1362.069 M/sec
26,839,770 branch-misses # 1.44% of all branches

1.371657112 seconds time elapsed

©.127940000 seconds user
1.243423000 seconds sys
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* measure one or more events per run of the perf tool

* Events are designated using their symbolic names followed
by optional unit masks and modifiers.
- perf stat -e cycles:uk dd if=/dev/zero of=/dev/null count=100000

root@AEP: /home/xuqing# perf stat -B -e branch-misses,cache-misses,cache-references dd if=/dev/zero of=/dev/null count=1000000
1000000+0 records in

1000000+0 records out

512000000 bytes (512 MB, 488 MiB) copied, 1.37347 s, 373 MB/s

Performance counter stats for 'dd if=/dev/zero of=/dev/null count=1000000":

27,691,443 branch-misses
8,272 cache-misses # 24.100 % of all cache refs
34,323 cache-references

1.376950394 seconds time elapsed

0.116095000 seconds user
1.261039000 seconds sys

11



Ei R BEAT

ShanghaiTech University

CPUclock = major fault

Llicache =~ page fault == minorfault
Llcache \

L1 dcache — \ page fault

L2 icache ~ cache E1F = perfstat = branch SN = branch miss

L2cache =" \
L2dcache — alignment-faults 35555
TLBRZETF | " msec task-clock
clock {5<#1TEER

context switch | TFxti N~ CPUclock

12



03 perf record
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The perf tool can be used to collect profiles on per-t
per-process and per-cpu basis.

1. collect the samples : perf record.
»generates an output file called perf.data.
»perf record -e retired instructions:u -c 2000 ./noploop 4

2. analyse file : perf report ; perf annotate
»possibly on another machine

root@AEP: /home/xuqing# perf record -h

Usage: perf record [<options>] [<command>]

or: perf record [<options>] -- <command> [<options>]

-a, --all-cpus system-wide collection from all CPUs

-b, --branch-any sample any taken branches

-B, --no-buildid do not collect buildids in perf.data

-c, --count <n> event period to sample

-C, --cpu <cpu> list of cpus to monitor

-d, --data Record the sample addresses

-D, --delay <n> ms to wait before starting measurement after program start
-e, --event <event> event selector. use 'perf list' to list available events
-F, --freq <freq or 'max'>

profile at this frequency
enables call-graph recording 13
--cgroup <name> monitor event in cgroup name only

1 [
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Ei R BEAT

ShanghaiTech University

root@AEP: /home/xuqing/bigTestcase# perf record -g ./pffast pictures/testl.jpg output.jpg 0.8 -3.0 3.0 1891 1791
0.397437

[ perf record: Woken up 1 times to write data ]

[ perf record: Captured and wrote 11.558 MB perf.data (84687 samples) ]

S 1 xuqing xuqing 3122668 58 16 22:33 perf.data

: 76K of event 'cycles', Event count (approx.): 51352767535
Command Shared Object

72.82% pffast [kernel.kallsyms] [k] native queued spin_lock slowpath annotate
12.36% pffast pffast [.] dot_product Samples: 76K of event 'cycles', 4000 Hz, Event count .): 51352767535
7.06% pffast libgomp.s0.1.0.0 [.] omp_get num_procs native queued spin lock slowpath /proc/kcore [Percent: local period]
o T ’ —oT == Percent add $0x30c00, %rax
1.32% pffast pffast [.] gb._omp_fn.e 0.00 add -0x63be8680(,%rsi,8),%rax
09.96% pffast [kernel.kallsyms] [k] function_graph enter 0.00 mov %rdx, (%rax)
0.74% pffast [kernel.kallsyms] [k] native_sched_clock mov ox8(%rdx) , %eax
0.49% pffast [kernel.kallsyms] [k] page_counter_cancel i?ﬁzt fg?“‘eax
0.43% pffast [kernel.kallsyms] [k] prepare_ftrace_return 27.31 |14f: gmme
0.40% pffast [kernel.kallsyms] [k] ftrace _graph caller 17.97 mov Ox8(%rdx) , %eax
0.40% pffast [kernel.kallsyms] [k] trace_graph _entry 0.00 test %eax, %eax
0.29% pffast pffast [.] from stbi. omp fn.o@ é‘gi 158_T J€ %;fd y
©.15% pffast [kernel.kallsyms] [k] native_irqg_return_iret ' ' ?Z;t %;;:%;;fx
9.15% pffast [kernel.kallsyms] [k] clear page erms I je 1ba
0.14% pffast pffast [.] stbiw_ jpg processDU mov %rax,%rsi
@.12% pffast [kernel.kallsyms] [k] up_read 9.00 . Wﬂfmxhwié””)
0.12% pffast Ekernel kallsyms] Ekl _raw_spin_lock 1.49 |168: gg;e °
AR oot e PO e e 0.90 |16a: mov (%rdi),%eax
0.00 test %ax, kax
0.05 1 jne 168
0.01 mov %eax,%rsd
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__::55503 perf report

sudo perf report -f -g > res.txt

Total Lost Samples: @

#

# -

# Samples: 84K of event 'cycles'’ i
# Event count (approx.): 55350461031 -
#

#

Children Self Command Shared Object Symbol e

B teeae eeeeeet e et e, .
# S

94.40% 0.00% pffast [unknown] [k] ooooeeeRRR000000 TR

| -

--94.40%--0 eEETTT )

--90.91%--omp_in_final e
| E
--78.83%--gb._omp_fn.o
I

--77.63%--page_fault

\

\

\

\

\ --77.47%--do_page_fault

| |

\ --77.45%--__do_page_fault
\

\ --77.32%--do_user_addr_fault
\ |

|

\

\

\

--77.00%--handle_mm_fault

I
--76.88%--__handle_mm_

15
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03 perf flame graph

s e CPU Flame Graphs (brendangregg.com)

2.1.5 Repeated measurement

22 Options controlling environment selection « root@AEP:/home/xuqing/FlameGraph# perf script | ./stackcollapse-perf.pl

2.2.1 Counting and inheritance

2.2.2 Processor-wide mode > Outperf—fOIded

2.2.3 Attaching to a running process

&bl ioaat * root@AEP:/home/xuqing/FlameGraph# ./flamegraph.pl out.perf-folded

2.3.1 Pretty printing large numbers

2.3.2 Machine readable output
3 Sampling with perf record > perf SVg
3.1 Event-based sampling overview
3.1.1 Default event: cycle counting
3.1.2 Period and rate

3.2 Collecting samples ° z l zerfsvg

3.3 Processor-wide mode

Reset Zoom Flame Graph

3.5 Firefox Profiler
4 Sample analysis with perf report
4.1 Options controlling output
4.2 Options controlling kernel reporting

4.3 Processor-wide mode s | I
4.4 Overhead calculation n | | | native_queued_spin_lock_slowpath

5 Source level analysis with perf annotate EI } i =ch=_anonvmus_me—
5.1 Using perf annotate on kernel code H I‘ =

6 Live analysis with perf top ] |

7 Benchmarking with perf bench E l i

7.1 sched: Scheduler benchmarks

7.2 mem: Memory access benchmarks
7.3 numa: NUMA scheduling and MM benchmarks

7.4 futex: Futex stressing benchmarks
1

=)
i
B
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https://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html
perf.svg
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__:525504 VTune Basics - Install

- official website
* It can only run with an Intel cpu, AMD user may use AMD Prof

« VTune is very simply and powerful

1. Install steps

2. Set Environment Variables:
3. Verify Your Installation: vtune-self-checker.sh

bin64# echo @ > /proc/sys/kernel/yama/ptrace_scope
bin64# echo @ > /proc/sys/kernel/perf_event_paranoid

The system is ready for the following analyses:

Performance Snapshot

Hotspots and Threading with user-mode sampling

Hotspots with HW event-based sampling, HPC Performance Characterization, etc.
Microarchitecture Exploration

Memory Access

Hotspots with HW event-based sampling and call stacks

Threading with HW event-based sampling

* X ¥ X * * *

The following analyses have failed on the system:
* GPU Compute/Media Hotspots (characterization mode)

* GPU Compute/Media Hotspots (source analysis mode)
17


https://www.intel.com/content/www/us/en/developer/tools/oneapi/vtune-profiler.html#gs.8xcvxs
https://www.amd.com/en/developer/uprof.html
https://www.intel.com/content/www/us/en/docs/vtune-profiler/installation-guide/2024-1/package-managers.html

__:5:5504 VTune Basics — Web GUI

« Web Server Interface

ACxuging@AEP: /opt/intel/oneapi/vtune/latest/bin64¢ vtune-backend
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--allow-remote-access --enable-server-profiling

No TLS certificate was provided as a --tls-certificate command-line argument thus a self-signed certificate is generated to ena

ransport for the web server: /home/xuqing/.intel/vtune/settings/certificates/middleware.crt.

VTune Profiler GUI is accessible via https://10.15.89.119:33009/?0ne-time-token=176a0c8a02860371e91440e64631ea78

VTune Profiler GUI is accessible via https://172.16.78.1:33009/?0one-time-token=176a0c8a02860371e91440e64631ea78

VTune Profiler GUI is accessible via https://172.16.0.1:33009/?0one-time-token=176a0c8a02860371e91440e64631ea78

Warning: VTune Profiler Agent will be connected to https://10.15.89.119:33009/?0one-time-token=176a0c8a02860371e91440e64631ea78

Collection has paused.
Collection has stopped.
Type of Profile Applications on This Target
Collection
Windows Linux FreeBSD Andro
Install Windows Local GUI |CLI N/A CLI* N/A
VTune
Profiler on
This Host Remote Use Browser GUI GuUl|cLI GUI
|cL |cL
Linux Local N/A GUI CLI* N/A
|cLI
Remote Use Browser GUI GUI |CLI GUI
(View Results |CLI |CLI
Only)

G Q ° e | bttps://10.15.89.119:33009/ui/?one-time-token=176a0c8a02860371e91440e64631ea78

Project Navigator

~ [ sample (matrix)
r000hs
r001ue
r002ps
r003ps

+

Welcome <

> Configure Analysis...

= New Project...

18


https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2024-1/web-server-ui.html

é’ ShanghaiTech University

1. Prepare your target application for analysis:
Recommendations :
« Release mode, with maximum appropriate compiler optimization level.
 generate debug information for your application (-O2 -g)

2. Prepare your target system for analysis:
* Build and install the sampling drivers, if required.
(If the drivers were not built and set up during installation , VTune Profiler provides

an error message and enables driverless sampling data collection based on the
Linux Perf* tool functionality, which has a limited scope of analysis options.)

3. Create a VTune Profiler_project and run the performance
analysis of your choice.

19


https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2024-1/linux-targets.html
https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2024-1/linux-targets.html
https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2023-0/build-install-sampling-drivers-for-linux-targets.html
https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2023-0/set-up-project.html
https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2023-0/analyze-performance.html
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__:::5504 VTune Basics - example

< C QO F%R| hwps/1015891. @ A 7 Cy 3 m

r003hpc

Project Navig... + Configure Analysis r005hs =

Install Intel® VTune™ Profiler > 1
°

Get Started >

> User Guide

WELCOME to Intel VTune Profiler

> Introduction
Current project: XQ_TEST1

> Install Intel® VTune™ Profiler

3 > Configure Analysis... I

> Open Intel® VTune™ Profiler

1 £ New Project...

VTune Profiler Server (10.15.89.119) ~

Get a quick snapshot of your application performance and ider
Learn.more

mm Launch Application -

Specify and configure your analysis target: an application or a script to execute. Follow Prepare
Application_for Analysis to compile your app for best analysis productivity.

€ No application executable (target) file specified.

Retry |
Application:
=2
& - . Application parameters:
> Intel® VTune™ Profiler Command n
Line Interface

+ Use application directory as working directory

> AP| Support Advanced >

20



04 VTune Basics — performance snapshot

mm Launch Application ~

Specify and configure your analysis target: an application

Application:

/home/xuqing/bigTestcase/gbfloat_base

Application parameters:

pictures/testl.jpg output.jpg 0.8 -3.0 3.0 1801 1701

a2 |llea annlinatinn dirantans ac wnrkina diractans

Analysis Configuration  Collection Log ~ Summary

Choose your next analysis type

Select a highlighted recommendation based on your performance snapshot

ALGORITHM
) " @

Hotspots Anomaly Memory
Detection Consumption
(preview)

PARALLELISM
= i

Threading HPC
5.5% Performance
Characterization
0.0%

| o] a = o
GPU Offload GPU CPU/FPGA System
Compute/Media Interaction Overview

Hotspots

(preview)

Input and Ouipu

Xuqging@AEP:~/bigTestcase$ ./gbfloat base pictures/te
stl.jpg output.jpg 0.8 -3.0 3.0 1801 1701

8.042599

IPC @

SP GFLOPS

DP GFLOPS

x87 GFLOPS

Average CPU Frequency

S ATFORM ANALYSES

GPU Rendering
(preview)

Elapsed Time : 8.404s

2.980
8.350
0.005
0.000

: 3.8 GHz
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__:::5504 VTune Basics — hpc example

Vectorization : 0.0% & of Packed FP Operations

Instruction Mix:

SP FLOPs @ 17.7% of uOps
Packed : 0.0% from SP FP
Scalar @: 100.0% & from SP FP

DP FLOPs @ 0.0% of uOps

x87 FLOPs @: 0.0% of uQps

Non-FP ©: 82.3% of uPps

FP Arith/Mem Rd Instr. Ratio
Can be optimized

This section provides informagi me con

CPU Time % of FP Ops FP Ops: Packed

[Loop@0x39d8 in gb_v._omp_fn.0] 17.210s 17.5% 0.0% 100.0% &
[Loop@0x36e0 in gb_h._omp_fn.0] 14.410s 18.6% 0.0% 100.0% &

FP Ops: Scalar Vector Instruction Set Loop Type

*N/A is applied to non-summable metrics.

22
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Project Navigator ar Welcome r002tr r001tr r000ps r003hpe *  r004hpe Project Navigator + | Welcome r002tr 001t 000ps r003hpe 1004hpc
N e HPC Performance Characterization ® » I sample (matrix) HPC Performance Characterization @ i
~ I XQ_TEST1
~ | XQ_TEST1 Analysis Confi N Collectionllog Summary B m-up ,OOEDS Analysis Configuration  Collection Log  Summary  Bottom-up
r000ps 0.3% )
P e Sy Recommendations
002t o SOCKET 0 SOCKET 1 oozt Increase execution time:
" ! Average Physical Core Average Physical Core 1003hpe Application execution time is too short. Metrics data may be unreliable. Consider reducing the sampling interval or increasing your application execution time.
1003hpe DRAM Utilization ' : 9.9% (1.782 out Utilization ™ - 11.3% (2.039 1004hpc
of 18) out of 18) »
BT L Elapsed Time : 0.378s &
HERCVEST2 SP GFLOPS 66.041
DP GFLOPS ©: 0.000
NUMA: % of Remote uPI NUMA: % of Remote 87 GFLOPS ©: 0.000
B Accesses 1 0.0% CPI Rate : 2958K
Vectorization, % of Packed FP Operations Average CPU Frequency 7: 2.7 GHz
{ Total Thread Count: 72

0.0%

Effective Physic
Effective Logical Core This metric represents the percentage of packed (vectorized)

) g ) o N
Effective CPU Utiliza floating point operations. 0% means that the code is fully

6) & Platform Diagram

scalar. The metric does not take into account the actual vector 1.2% -I'El- 2.6%
length that was used by the code for vector instructions. So if cockeTo cochET
M B d | the code is fully vectorized and uses a legacy instruction set fo] A Ph c A Physi 1‘ o &3
emo ound | iati wverage Physical Core werage Physical Core
ry L:egh:ze!ldoeoljofun\y half a vector length, the Vectorization metric DRAM Utilization  : 58.9% (10.610 Utilization © : 64.2% (11,556 DRAM
Cache Bound o out of 18) outof 18)
DRAM Bound ©: & This code has floating point operations and is not
NUMA: % of Remote | vectorized. Consider either recompiling_the code with
N I optimization options that allow vectorization or using Intel o) foe}
Bandwidth Utlizaticl Advisor to vectorize the loops PMEM NUMA: % of Remote UPI NUMA: % of Remote PMEM
0.000 GB/s Accesses - : 0.0% 4.8% Accesses ' 1 0.0% 0.000 GB/s

Vectorization : 0.0% R of Packed FP Operations

Instruction Mix:

SP FLOPs ©: 17.7%  of uOps Effective Physical Core Utilization : 61.6% (22.166 out of 36) &
Packed (: 0.0% from SP FP Effective Logical Core Utilization ©: 61.6% (44.332 out of 72) R
Scalar 100.0% & from SP FP Effective CPU Utilization Histogram
DP FLOPs “: 0.0% of uOps
x87 FLOPs 0.0% of uOps o R R
Non-FP & 923%  of UOps Memory Bound : 10.3% of Pipeline Slots
FP Arith/Mem Rd Instr. Ratio - 1.439 g;ﬂ‘; BB““”"d : 6.6%  of Clocklicks
- . . oun H 0.0% of Clockticks
IfPA.rltha‘Merlw Wr Instr. Ratfo : 123.052 - NUMA: % of Remote Accesses &: 0.0%
Persistent Memory Bound ":  0.0%  of Clockticks

Bandwidth Utilization Histogram

Vectorization : 100.0% of Packed FP Operations

Instruction Mix:
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;§§§04 VTune Basics — hotspot example

Welcome r000ps

Hotspots ® 2

Analysis Configuration

Configure Analysis

Collection Log

r003hpc

Summary  Bottom-up

r005Shs

Caller/Callee

Top-

n Tree

Flame Graph

Grouping:l Function / Call Stack

7

“J(x](a)fx]

Function / Call Stack / CPUTime ¥ [» Module Funct
v gb_v._omp_fn.0 / 17.152s gbfloat_base gb_v._omp._
b N func@0x1a734 — start_thread < clone - 12.928s libgomp.so.1 func@0x1a
N GOMP_parallel < gb v < apply gb < main « _libc_start main < _start 4.224s libgomp.so.1 GOMP_par
gb _h. omp_fn.0 14.155s gbfloat base gb_h. omp
= func@0x1a734 — start_thread « clone 10.535s libgomp.so.1 func@Ox1a
~ GOMP_parallel — gb_h «— apply_gb « main «— __libc_start_main «— _start 3.620s  libgomp.so.1 GOMP_par
func@0x1d374 1.368s  libgomp.so.1 func@0x1d
func@O0x1bde0 0.459s libgomp.so.1 func@0x1b
func@0x1d1d0 0.096s | libgomp.so.1 func@0x1d
stbiw__jpg_processDU 0.020s gbfloat_base stbiw__ jpg_
stbi__loadf_main 0.020s  gbfloat_base stbi__loadf_
GOMP_parallel 0.016s  libgomp.so.1 GOMP_par
munmap 0.013s | libc.so0.6 munmap
stbi_idct_simd 0.012s gbfloat_base stbi_ idct ¢
func@0x1a734 0.012s | libgomp.so.1 func@0x1a
stbiw__jpg_DCT 0.012s gbfloat_base stbiw__jpg_
stbi_write_jpg_core.part.0 0.008s gbfloat_base stbi_write_j
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Call Stacks

< 75.4% (12.928s of 17.152s)
gbfloat base!gb v. omp fn.0

libgomp.so.1 ! func@0x1a734+0x139

libpthread.so.0 ! start thread+0xd8 - pthread create.c:477

libc.s0.6 ! clone+0x42 - clone.S:95
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;§§§04 VTune Basics — hotspot example

Welcome r000ps Configure Analysis ro03hpc r005hs

Hotspots ® 2 INTEL VTUNE PR

Analysis Configuration  Collection Log Summary Bottom-up  Caller/Callee = Top-down Tre Flame Graph @ Platform

[ User ] system [ Other

& = e Q Call Stacks
38.7% (12.928s of 33.368s)
gbfloat_base ! gb_h._omp_fn.0
libgomp.so.1 ! func@0x1a734+0x139
libpthread.so.0 ! start_thread+0xd8 - pthread_create.c:477

clone+0x42 - clone.S:95

Like flame graph in perf

gb_h._omp_fn.0 gb_v._omp_fn.0
GOMP_parallel GOMP_parallel

gb_h gb_v
apply_gb fun... gb_h._omp_fn.0 gb_v._ omp_fn.0
main func@0x1a734
__libc_start_main start_thread
_start clone
Total
N N=a 1= 2= 3= de G (313 7= Re | | -
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Tune Basics - threading example

Elapsed Time : 8.174s

Paused Time ©: Os

Effective CPU Utilization : 5.5% (3.944 out of 72 logical CPUs) &

Effective CPU Utilization Histogram
This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time adds to the Idle CPU utilization value.

tion

Elapsed Time
Target Utilization
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Simultaneously Utilized Logical CPUs

Total Thread Count: 4~

Elapsed Time : 0.462s

Paused Time @: Os

Effective CPU Utilization : 49.6% (35.741 out of 72 logical CPUs) &

Effective CPU Utilization Histogram
This histogram displays a percentage of the wall time the specific number of CPUs were running simultaneously. Spin and Overhead time adds to the Idle CPU utilization value.

160ms —
140ms —

120ms

Elapsed Time

100ms —

B80ms —

60ms —

40ms —

20ms —

Average Effective CPU Utilization

Oms ~

Idl Poor g&
a

simultaneously Utilized Logical CPUs

Total Thread Count: 72
Thread Oversubscription ©: 0s (0.0% of CPU Time)
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?::?04 VTune Basics ) Ay

Intel VTune Profiler

Project Navigator Welcome || ro00hs |
» B cache
» B Results
~ I sample (matrix) rouping’| Function / Call Stack v|[x][a][%]
r000hs Function / Call Stack . CPU Time ¥ » | Instructions Retired | Microarchitecture Usage [ | Module [ Function (Full|
ro01ue » func@0x1401bb230 545.169ms (D 343,900,000 6.1% ntoskml.exe func@0x1401bb230
roo2ue » func@0x101e8890 326.562ms (D 2,223,000,000 63.2%  rtmcodecs.dll func@0x101e8890
ro03hs b func@0x1c000c31c 113.352ms @ 13,300,000 1.2% usbxhcisys func@0x1c000c31c
[004hs » [Outside any known module] 100.757ms @ 146,300,000 5.9% [Outside any known |
r005hs . b func@0x1401c889f 97.159ms B 121,600,000 21.1% ntoskrnl exe func@0x1401c889f
00 » func@0x1401be700 94.460ms 30,400,000 18.2% ntoskml.exe func@0x1401be700
» fUnc@0x18000dc20 88.163ms @@ 321,100,000 22.5% ntdil.dil func@0x18000dc20
bl » func@0x1401bdb8c 80.966ms @ 11,400,000 10.8% ntoskml.exe func@0x1401bdb8e
rooghso b [wowBdcpu.dil] 61.174ms @ 70,300,000 24.9% wows4cpu.dil [wowB4cpu.dil]
roosps » memcpy 59.375ms @ 5,700,000 12.8% vcruntime140.dil memcpy
r010pt » func@0x14010b970 55.776ms @ 210,900,000 27.4% ntoskml.exe func@0x14010b970
r011hpc » func@0x18008fc00 53.977ms B 129,200,000 13.6% ntdildi func@0x18008fc00
012hpe » func@0x100b7630 48.579ms @ 15,200,000 12.6% mfx_mft_h264ve_32.dll  func@0x10067630
- » fUNc@0x140022640 47.680ms @ 3,800,000 0.9% | mfehidk sys fUNC@0x140022640
I Test
P: o = o 1s 25 s 45 55 & Ts &8s es 10s [Thread vl
2| Thread (TID: 0) Il Running
@«
= . s CPU Time
=|  Thread (TID: 12500
= M ) i Spin and Overhead...
Thread (TID: 7608) () ® Clocktick Sample
Thread (TID: 2920) CPU Time
Thread (TID: 28564) a CPU Time
Thread (TID: 11340) # Spin and Overhead...
Thread (TID: 15008)
CPU Time

o v Any Trsa v LAny Mode v
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« sar - Collect, report, or save system activity information.
 Report selected cumulative activity counters.
« sar —help

 Usage: sar [ options ] [ <interval> [ <count> ] ]

* interval == zero, displays the average statistics for the time since
the system was startec

« without the count parameter, reports are generated continuously
* -0 output filename

P Xugqing@AEP:~/bigTestcase$ sar -q 1 3

Linux 5.4.0-169-generic (AEP) 20247%F05H17H x86 64 (72 CPU)
190F139316%)  rung-sz plist-sz  ldavg-1 ldavg-5 ldavg-15 blocked
19871393 177> 2 1804 0.09 0.04 0.00 2]
19871397 187 2] 1806 0.09 0.04 0.00 2]
1901343 195 0 1803 0.08 0.04 0.00 0
Average: 1 1804 .09 0.04 0.00 0
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https://www.man7.org/linux/man-pages/man1/sar.1.html
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