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SIDACT 

 

 Fraunhofer Spinn-Off starting January 1st, 2013 

 

 

 FEMZIP        – Compression of Simulation results 

 

 

 DIFFCRASH – Robust Design: Identification of areas in geometry  

  causing scatter of  simulation results   

 

 Marketing, support, new application areas 

 

  6 ex-Fraunhofer people 
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CHALLANGE 
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Challenge 

 In order to improve engineering design  … 

 more simulations are performed 

 larger, more detailied Models are used 

»  Large amounts of data are generated! 

 

The data has to be … 

 analyzed 

 exchanged  

 archived 

»  Network connections and storage space can become bottlenecks! 
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SOLUTION 
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Data Compression 

 Two fundamentally different compression approaches: 

 

 Lossless Data Compression 

The original data can be restored identically from the compressed data 

 

 Lossy Data Compression 

The original data cannot be restored identically from the compressed data 

 

»  With lossy data compression schemes a much stronger reduction can be 

achieved!  
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Data Compression 

 Floating-point data cannot be efficiently compressed losslessly: 
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»  A compression factor of only 1.2 is 

obtained 

 

»   The solution is FEMZIP 
 

Airflow simulation around a car:  

6 variables, 43 million elements,  

21 time steps 
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Advantages 

Reduced Archive Size 

Storage and backup capacities can hold more 

simulation results  

Shorter Data Transfer Times 

Simulation results can be transfered significantly 

faster 

Quicker Data Loading 

Compressed data can be loaded quicker into post 

processors 
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Products 

 CRASH 

  FEMZIP-L   for LS-DYNA™  

  FEMZIP-P   for PAM-CRASH ™ 

  FEMZIP-R   for Radioss™ Explicit 

  FEMZIP-ERFH5  for PAM-CRASH™ new format (beta) 

  FEMZIP-a4db  for GNS Animator4 database (July 2013) 

 

 CFD 

  FEMZIP-ENSG for EnSight™ Case Gold  

  FEMZIP-CCM for StarCD™ (.ccm data format) 

  FEMZIP-OF for OPENFOAM (incremental and distributed data handling) 

 

 NVH 

  FEMZIP-N   for OP2 (NASTRAN™ / Radioss™ Implicit) 
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Compression Factors 
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Airflow simulation around a car:  

6 variables, 43 million elements,  

21 time steps 
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Compression Factors 
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Usually higher compression factor  

 - coarser geometry precision 

 - more functions 
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FUNCTIONALITY 
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Lossy Data Compression 

 Quantization 

Floating point data is rounded to a given precision and mapped into the integer domain. 

 Prediction 

A bijective transformation is performed to prepare those integers for encoding purposes 

(reduce entropy). 

 Encoding 

Afterwards an entropy encoding method is used which removes redundant bits. 

 

» FEMZIP achieves compression factors of about 10! 

13534,11289527977912437 

32/64-Bit float 

011010110110 
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Postprocessor performance: Animator 4 
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Postprocessor performance: OASYS d3plot11 
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Postprocessor performance: OASYS d3plot11 
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Process Integration 

 FEMZIP is designed to be integrated into existing processes 

 FEMZIP made to work in batch processes  

 

Company wide standard parameter file 
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