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Unit Tests

CMake CTest / pytest : unit tests

GCovr : coverage report

GCC Code Coverage Report

Directory: ./
Date: 2025-10-16 17:30:07
Coverage: GRS medium: >75.0% |high: =90.0%

List of functiol

Exec Total
781
136
902

Coverage
94.0%
92.6%
89.6%

src/PAxisIdx.c|
src/PAxisIdx.h

src/PMemoryManagercpu. cpp
src/PMemoryManagerCpu_impl.h
src/PTensor.h

src/PTensor_impl.h
src/PTensorIdx.cpp
src/PTensorIdx.h
TESTS/TEST_PAXISIDX/main.cpp
TESTS/TEST_PTENSOR/main.cpp
TESTS/TEST_PTENSORIDX/main.cpp

88.1%
100.0%
96.6%
100.0%
100.0%
95.9%
83.0%
100.0%
100.0%
100.0%
100.0%

96 /109
2/2
28129
13/13
1/1
16/121
1371165
45/45
83/83
78178
135/135

Generated by: GCOVR (Version 8.3)

85.2%
100.0%
100.0%
100.0%

-%

96.0%

84.4%
100.0%
100.0%

23127
1/1
717
414
0/0

24125

27132

n/m

10/10
616
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-%
89.7%
-%
100.0%
78.2%
81.1%
70.8%
75.3%
100.0%

80/88
0/0
26129
0/0
13/13
86/110
120/148
17124
73197
1371137
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ratoire d'Annecy de Physiaue des Particules

/usr/bin/time OPTIONS my_program ARGUMENTS

Simple profiler to get :
- user time

- system time

- real time

- page fault

- cache miss

- etc

/usr/bin/time -f "Real %e User %U System %s" -o perfOutput.txt ./hadamard_product 100000000

perfOutput.txt -> Real 1.47 User 0.76 System 0
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(check if the compiler did a good job)

oy 1107 e
¥ 10110739
%0101

O cqa : Code Quality Analyzer Static binary analysis

Usage : magao cqa --fct-loops=functionName path/to/library.so

No need to run the
program

Analysis of :
- computation vectorization
- bottlenecks

Advices :
- new compilation options
- use other compilers
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1107
10110 2
‘0101

cga : Code Quality Analyzer i hi ef
O (check if the compiler did a good job) Static binary analysis

Usage : magao cqa --fct-loops=functionName path/to/library.so

No need to run the
program

Analysis of :
- computation vectorization
- bottlenecks

Available on
conda forge

Advices :
- new compilation options

Packaged with Pixi
- use other compilers
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cqa : Code Quality Analyzer i hi Vsi
(check if the compiler did a good job) Static binary analysis

Usage : magao cqa --fct-loops=functionName path/to/library.so

MAGAO o

Target processor is: 12th generation Intel Core processors and Intel Xeon processor product family based on Alder Lake microarchitecture (x86_64 architecture).

¥ Source loop ending at line 72 in ...ut_autovec_laplacian_light.cpp
is composed of the loop 2
v MAQAO binary loop id: 2
The loop is defined in /homelpierre/projects/COURS/PerformanceWithStencillExamples/6-Vectorization/64-AutoVecLaplacianLightigray scott layout autovec laplacian light.cpp:60-62,69-72.
The related source loop is not unrolled or unrolled with no peelltail loop.
40% of peak computational performance is used (19.37 out of 48.00 FLOP per cycle (GFLOPS @ 1GHz))

potential

Vectorization

Your loop is fully vectorized, using full register length.

Al SSEJAVX instructions are used in vector version (process two or more data elements in vector registers).

Execution units bottlenecks

Performance is limited by execution of FP multiply or FMA (fused multiply-add) operations (the FP multiply/FMA unit is a bottleneck). By removing all these bottlenecks, you can lower the cost of an iteration from 19.00 to 12.50 cycles (1.52x
speedup).

Reduce the number of FP multiply/FMA instructions
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V 1 d Callgrind : CPU emulation and function profiling
d gllIl KCacheGrind : profile results visualisation

Browic § Remonter - | Relatit #\Détection de cyles  Relaifau parent R bles  nstructic
sprofiage 3 plat ® main
(NoGrouping) * | rypes callers | AllCallers | Caliee Map. | Source Code

5 010000000000020290

(below main)
1 W _lbe.startma
1 3 Below mair) art_cal mainh

main man.cpp.

(onk
Tophocnin e parerso.5.1:PAA
(onknow)
T PAAMBFLAPuSErfUlP... ophoenn.fle parerso5.1: PV
1 5 PConfigParser-parseFile() Ubphoeni_tex_2_html_lbs0.1.1.0:P.
562 1 010000000004368200  (unknown)
PeonfigParser-parseAlL.. bphoenix_tex 2_html Ib50.1.1.0:P.
yele 5> (onknown)

= PonfigparserparseAlL.. Ubphoenix_tex 2 hml Ub5o.1.1.0:P.
= counecoooossssto  known
parer makeighghn... bphoeni tex 2 W11
x0005001 (onknown)
,v«,,ﬂmmw ibphoenix_tex_2_heml_Ubs0.1.1.0:p.
= uvanmnnw (onknown)
parser_pa oboni ex.2 e thso1:p.
ibphoenix_ie_parsers

Orcanaooooniss nknon
= prteruer .»mmmu mpmn.. Ple_parsers0.1.5.1: Filep.

(onk
(o
ibphoenix_tex_2_ html_ibs0.1.1.0:P.
mmm. e pusarion s .l
(ntncun)
ophoenntex2 bl Wh301.10:P.
(unknown)
ol H ibphoenix_tex_2_html_Ubs0.1.1.0:p.
= boosooi00eado (oanewn
= picro booktn(.. bphoenc en2 b s 11t

b7
ltenab- mooindex.. Sbphoenie 5.2 N s 11: L.
= <cycle 105
169753596 m cxcomoonnanesTT 170 known)
176310335 W _memcpy_ave_unalign... Ubc50.6: memmove-vec-unaligned-er.
o 186 5 Boterot) book reate. bphosnix te 2. e o105
1263.468 = Pstringzoperators—(PSt... iphoenix 1170 PStringcop
1263985 5 0x0000000004977430  (unknown)
1263985 Psrngraddsiin ... Iphoes core .11 o0
1264502 B 0x0000000004576¢ nknown)
1264502 8 string s n-m,m‘mm;mw .
[ 78.04%
Ubphoenin core 50.1.11.0:PStrng 5.
Todao  (unknown) -
335 3 010000000004925610  (unknown) ——
16620358  vidstis ceatTobas... ophoeni_coreso 111 bsk. st .
51269  0:000000000486bb10  (snknown) Collees | callGraph | AllCallees | CallrMap  Machine Code

Catoind ot 70448 1] Tota nsircionFech o ttal 829672 465

PMultileparser:fullParsing()
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(LAPP Conclusion

Shredder gathers all report information from :
- ctest

- gcovr

- valgrind : memcheck / callgrind

- magao

- time

- Missing Valgrind Cadna to check precision
- Missing Malt
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