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The Problem 

• Some issues were detected using Intel Compiler with 

always_inline 

• 10x slower to compile VecGeom 

• Using -j 1: ± 80 minutes 

• Using -j 12: ± 18 minutes 

• 2x bigger lib file libvecgeom.a 

• ± 70 MB 

• What happen in GCC ? 

• gcc version 4.8.4 
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The Benchmark 

• Intel(R) Xeon(R) CPU E5-2620 0 @ 2.00GHz 

• 6 x 32 KB L1 cache (data/instruction) 

• 6 x 256 KB L2 cache 

• 15 MB L3 shared cache 

• 32 GB of  RAM 

• Vc lib & AVX enabled 

• Script shape_benchmark.sh 

• NPOINTS = 1024 

• NREP = 1024 

• JOBS = 10 

• CMS Shapes: Box, Tube, Trapezoid, Cone, Polycone, Polyhedron 
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Intel Compiler Benchmark 

• inline only 

• VECGEOM_INLINE = inline 

• Regular compilation for icc (-O3 -Wall -fPIC -diag-disable 3438 -fno-alias -xAVX) 

• always_inline w/ limite=10M 

• VECGEOM_INLINE = inline __attribute__((always_inline)) 

• Regular compilation + -finline-limit=10000000 

• always_inline 

• VECGEOM_INLINE = inline __attribute__((always_inline)) 

• Regular compilation  

• no line 

• VECGEOM_INLINE = inline 

• Regular compilation + -fno-inline -inline-level=0 –Winline 
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Intel Compiler Results 
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Intel Compiler Results 
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Intel Compiler Results 

• Compiler time (using -j 12) 

• inline only: ± 13,0 minutes 

• always_inline w/ 10M: ± 17 minutes 

• always_inline: ± 17 minutes 

• no inline: ± 2,0 minutes 

• Lib size 

• inline only: 32 MB 

• always_inline w/ 10M: 66 MB 

• always_inline: 66 MB 

• no inline: 53 MB 
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Intel Compiler Results 

• inline is faster than others modifiers (or combination) 

• On the worst case, inline is similar to always_inline 

• Only one case that it really loose: 

Cone::DistanceToIn() 
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GCC Benchmark 

• inline only 

• VECGEOM_INLINE = inline 

• Regular compilation for gcc without -finline-limit=10000000 

• always_inline w/ limite=10M 

• VECGEOM_INLINE = inline __attribute__((always_inline)) 

• Regular compilation (-O2 -finline-limit=10000000 -ffast-math -ftree-vectorize -mavx -fabi-
version=6  -Wall -fPIC) 

• always_inline 

• VECGEOM_INLINE = inline __attribute__((always_inline)) 

• Regular compilation without -finline-limit=10000000 

• no line 

• VECGEOM_INLINE = inline 

• Regular compilation + -Winline -fno-inline  
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GCC Results 

9 



GCC Results 
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GCC Results 

• Time (using -j 12) 

• inline only: ± 1,0 minutes 

• always_inline w/ 10M: ± 2,0 minutes 

• always_inline: ± 2,0 minutes 

• no inline: ± 1,0 minutes 

• Lib size 

• inline only: 22 MB 

• always_inline w/ 10M: 26 MB 

• always_inline: 26 MB 

• no inline: 44 MB 
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GCC Results 

• always_inline with 10M is usually faster than other 

modifiers 

• in worst case, always_inline is similar to inline 

• Box::DistanceToIn() and Trapezoid::DistanceToIn() are 

exceptions (?) 
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Next steps… 

• Build VecGeom with Profile Guided Optimization 

• There are some evidences that ICC will increase 

performance 

• Compare the results 

• ICC & GCC with inline (only) 

• ICC & GCC with always_inline w/ 10M 
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Next steps… 
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