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Discussion 12

Profiling

--Daqian Cao



Content
• Htop

• Btop

• Perf 

• Vtune

• sar
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Why profiling? 
• 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) 
• F9 Kill 
• F10 Quit 
• Please read the friendly manual for more information. 
• If you are interested, try CS130 Operating System.
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01 htop01 htop

https://htop.dev/


4

02 btop02 btop
• Resource monitor that shows usage and stats for processor, memory, disks, network and processes.
• H Open help

https://snapcraft.io/btop


• perf is a Linux performance analysis tool

• Install 

sudo apt install linux-tools-common

perf –v
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03 perf03 perf

https://perf.wiki.kernel.org/index.php/Main_Page
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03 perf03 perf
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03 perf events03 perf events
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03 perf list03 perf list

• Use sudo perf list to see your supported events.

• display perf events supported by a particular module: 
• sudo perf list hw/cache/pmu/tracepoint/sw



03 perf stat03 perf stat
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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
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03 perf stat03 perf stat

• perf stat -B dd if=/dev/zero of=/dev/null count=1000000
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03 perf stat03 perf stat

• 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
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03 perf stat03 perf stat
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03 perf record03 perf record

The perf tool can be used to collect profiles on per-thread, 
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
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03 perf record03 perf record

report

annotate
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03 perf report03 perf report
sudo perf report -f -g > res.txt



• CPU Flame Graphs (brendangregg.com)
• root@AEP:/home/xuqing/FlameGraph# perf script | ./stackcollapse-perf.pl

> out.perf-folded

• root@AEP:/home/xuqing/FlameGraph# ./flamegraph.pl out.perf-folded

> perf.svg

• ./perf.svg
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03 perf flame graph03 perf flame graph

https://www.brendangregg.com/FlameGraphs/cpuflamegraphs.html
perf.svg
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04 VTune Basics - Install04 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

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
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04 VTune Basics – Web GUI04 VTune Basics – Web GUI

• Web Server Interface

https://www.intel.com/content/www/us/en/docs/vtune-profiler/user-guide/2024-1/web-server-ui.html
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04 VTune Basics - procedure04 VTune Basics - procedure

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.

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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04 VTune Basics - example 04 VTune Basics - example 

an overview of issues that affect the performance of application.

1.

2.
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04 VTune Basics – performance snapshot 
example
04 VTune Basics – performance snapshot 
example

next
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04 VTune Basics – hpc example04 VTune Basics – hpc example

Can be optimized
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04 VTune Basics – hpc example04 VTune Basics – hpc example
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04 VTune Basics – hotspot example04 VTune Basics – hotspot example

Call stacks and cpu time 
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04 VTune Basics – hotspot example04 VTune Basics – hotspot example

Like flame graph in perf
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04 VTune Basics – threading example 04 VTune Basics – threading example 
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04 VTune Basics 04 VTune Basics 



• 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 started
• without the count parameter, reports are generated continuously 

• -o output_filename
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05 sar05 sar

https://www.man7.org/linux/man-pages/man1/sar.1.html
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