Benchmarking

bExercises

Giulio Eulisse



Getting Catch? environment

your-laptop > ssh <your-cern-account>@lxplus9.cern.ch
# eulisse at 1xplus903.cern.ch in ~ [13:45:14]

> source ~eulisse/public/csc/exercises.sh

MODULEPATH=/cvmfs/alice.cern.ch/el19-x86_64/Modules/modulefiles:/cvmfs/alice.cern.ch/etc/toolchain/modulefiles/el9-
Xx86_64 ; export MODULEPATH

: > module load Catch2/v3.7.0-3
Loading CatchZ/v3.7.0-3

Loading requirement: BASE/1.0 jg/v1.6-alicel1-2 grid-base-packages/default Toolchain/GCC-v13.2.0 GCC-Toolchain/
v13.2.0-alice1-1

: > pkg-conflg --cflags —-1ibs catch2-with-main .
-I/cvmfs/alice.cern.ch/el9-x86_64/Packages/Catch2/v3.7.0-3/1nclude -L/cvmfs/alice.cern.ch/el9-x86_64/Packages/
Catch2/v3.7.0-3/11b -1CatchZ2Main -1Catch?

> type c++
c++ 1S /cvmfs/alice.cern.ch/el9-x86_64/Packages/GCC-Toolchain/v12.2.0-alice1-4/bin/c++

Preconfigured build / profiling environment in case you need one.




Getting the sources for the exercises

glt clone https://github.com/ktf/csc-2024-benchmarking-profiling
> find csc-2024-benchmarking-profiling -name "*.cc"
csc-2024-benchmarking-profiling/02-benchmarking/01-vector-trivial-solution.cc

First exercise is the 02-benchmarking/01-vector-trivial.cc



http://01-vector-trivial.cc

Getting the sources for the exercises

> cat csc-2024-benchmarking-profiling/02-benchmarking/01-vector-trivial.cc

;; Here 1s a simple example which measures lookups from a vector.
// - How do measurements change when changing the DATASET_SIZE?
// - How do the measuments change when you change the STRIDE?
// - How many samples do you need to have to have stable results?
// - How do results change when using different DataTypes?
TEST_CASE("Trivial Vector") {

std::vector<DataType> v;

BENCHMARK ADVANCED(“Vector Lookup") (Catch: :Benchmark: :Chronometer meter) {
for (size_t i = 0; i < DATASET_SIZE; {++) {
v.emplace_back(1 * 2);

meter. measure([&]
for (size_t 1 = 03 1 < ITERATIONS; i += STRIDE) {
} volatile DataType a = v[i 7 DATASET _SIZE];
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First exercise is the 02-benchmarking/01-vector-trivial.cc



http://01-vector-trivial.cc

To get you in the mood...

Farbrausch - fr-041: debris. [2160p60]
Breakpoint 2007 Demo Party Winner

N _.1,.

https://www.youtube.com/watch?v=jY5Vrc5GO0lk

Procedurally generated in 177 kilobytes


https://www.youtube.com/watch?v=jY5Vrc5G0lk
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Getting IgProf environment

your-laptop > ssh <your-cern-account>@lxplus9.cern.ch
# eulisse at 1xplus903.cern.ch in ~ [13:45:14]

> source ~eulisse/public/csc/exercises.sh

MODULEPATH=/cvmfs/alice.cern.ch/el9-x86_64/Modules/modulefiles:/cvmfs/alice.cern.ch/etc/toolchain/modulefiles/el9-x86_64 ; export
MODULEPATH

: > module load IgProf/5.9.18-1 Catch2/v3.7.0-3
Loading IgProf/5.9.18-1

Loading requirement: BASE/1.0 libunwind/v1.6.2-1

Loading Catch2/v3.7.0-3 . . _ . .
Load1ing requirement: jg/vi1.6-alicel-2 grid-base-packages/default Toolchain/GCC-v13.2.0 GCC-Toolchain/v13.2.0-alicel-1

. : > type 1igprof .
1gprof 1s /cvmfs/alice.cern.ch/el9-x86_64/Packages/IgProf/5.9.18-1/bin/1gprof

> type c++
c++ 1S /cvmfs/alice.cern.ch/el9-x86_64/Packages/GCC-Toolchain/v12.2.0-alice1-4/bin/c++

Preconfigured build / profiling environment in case you need one.



http://alice.cern.ch/el9-x86_64/Packages/IgProf/5.9.18-1/bin/igprof

SPOILER
ALERT!



Ex 1. Trivial Vector benchmarking

2**(,13*%4096

2**10,"
2**02,"
2**30, 1
2*%(,13
2**10,"
2**02,"
2**30, 1

3*4096
3*4096
3*4096

3
3
3

samples

OnON OO OO OO U

1terations

63.3093
63.3358

63.234

92.945
393.109
64.5327
63.3067
63.3539
63.4045

Until we stay
inside L1 Cache, size
does not really




Ex 1. Trivial Vector benchmarking

samples 1terations

63.3093
63.3358

63.234
0> 9ar We start to see

393.109 cache hierarchy

64.5327 Eonta
633067 CHECES:

63.3539
63.4045

2**(,13*%4096
2**10,13*4096
2**22,13*4096
2**30,13*4096
2*%(,13
2**10,13
2**22,13
2**30,13

OnON OO OO OO U
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Ex 1. Trivial Vector benchmarking
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Ex 1. Trivial Vector benchmarking

Vector: 100 loakups
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02-benchmarking/01-vector=trivial-solution.cc:67

benchmark name samples 1terations
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Getting the sources for the exercises

> g1t clone https://github.com/ktf/csc-2024-benchmarking-profiling
Cloning into 'csc-2024-benchmarking-profiling'...
remote: Enumerating objects: 27, done.
remote: Counting objects: 1007 (27/27), done.
remote: Compressing objects: 1007 (21/21), done.
remote: Total 27 (delta 5), reused 27 (delta 5), pack-reused 0 (from 0)
Receiving objects: 1007 (27/27), 166.59 KiB | 4.50 MiB/s, done.
Resolving deltas: 1007 (5/5), done.

> source ~eulisse/public/csc/exercises.sh
> module load Catch2/v3.7.0-1

> cd csc-2024-benchmarking-profiling ; 1s | |
01-busy-loop 02-benchmarking 03-catchZ-bench 03-memory-allocation Makefile

> make clean && make -3 10 all



https://github.com/ktf/csc-2024-benchmarking-profiling

