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SIMD C++ wrapper  

Maximizes code portability: Intel SSE, AVX, 
AVX2,  AVX512, Neon, SVE (ongoing) and Risc-
V (ongoing) 

Improves expressiveness over intrinsics  

Programming model close to machine 
Whenever possible, one statement = one 
intrinsic  

One variable = one register allocation  

Open-source: https://github.com/aff3ct/MIPP  

Typed registers, polymorphic operations  

Typing through object encapsulation and 
operator overloading 

MIPP: a Portable C++ SIMD Wrapper  
       Addition of two vectors in MIPP



MIPP: a Portable C++ SIMD Wrapper  

Three main strategies: 
- Operator overloading 
- Expression templates 
- DSL and compiler



MIPP: Instruction abstraction 



MIPP: Portable performance  
Polar code decoding (ECC)



MIPP: Portable performance  
Quantizer for numerical com. (SDR)



MIPP: Portable performance  
LDPC code decoding (ECC)



Comparison with other wrappers

Performance comparison on Mandelbrot, 32bit 
[WPMVP18]



SIMDization is not enough
• SIMDization is an source instruction level 

optimization, still need intra-tile optimization 
• Old problem, register allocation & scheduling/

unrolling 
• OoO should dim impact of these 

optimizations 

One block of GEMM, with MIPP 
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Still large factor of performance can be obtained 
• Exploration for code generation 
• Try unroll 

Blue: unrolling should fit in registers. Red: should not but does. Grey: spill 
Intel CascadeLake, AVX512, Clang15 



Work in progress
Precision evaluation and tradeoff precision/performance 

• Change SIMD instruction selection, consider approximate 
computations 

• ARM SVE backend 
• Explore codes with different precisions, depending on the 

computation phases 
      - Creates heterogeneity in the computation 
      - Changes energy consumption 



Questions ?


