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Scilab 6 – A brand new Kernel 
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What’s Scilab Kernel? 
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These are the key elements of Scilab. 
The engine enables any mathematical/algorithmic capability to run. 

•  Lexer & Parser 
•  Memory Manager 
•  Interpreter 
•  Functions 



Lexer/Parser 

7 

Before being a software, Scilab is a language 



Lexer/Parser - Evolutions 
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Before being a software, Scilab is a language 

•  Evolutions: 
–  Lexical and grammatical analysis before execution 
–  Error catch / Better debug informations 
–  Abstract Syntax Tree 

•  Opportunities:  
–  Scilab grammar 
–  Language evolutions: 

•  function … end[function] 
•  /* comment region */ 

–  Syntax sugar 



Memory manager 
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Scilab has to be able to manage huge sets of data 

•  Old static allocation 
•  Dynamic allocation 

–  Scilab 4/5: Up to 2GB Memory limited by Scilab stack 
–  Scilab 6: No more internal limitation (OS) 



Memory manager - Evolutions 
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Scilab has to be able to manage huge sets of data 

•  Better storage capabilities 
•  HPC 
•  No more variable number/name limitation 
•  Dedicated module: 

–  Garbage Collection 
–  Various Implementations (crashpad, ...) 

•  Namespace 
•  Variable Protection 



Memory manager - Results 
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Scilab 5 static memory 



Memory manager - Results 
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Scilab 6 dynamic memory allocation 



Memory manager - Results 
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Scilab 5 variable name limitations 



Memory manager - Results 
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Scilab 6 unlimited variable name 



Execution 
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Scilab manages an abstract syntax structure 

•  Parallelism detection 
•  Syntax Tree Manipulation 



HPC - Show me what you’ve got! 
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Code Sample 
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M = rand(2048, 2048); 
N = rand(2048, 2048); 
P = fft(M); 
Q = fft(N); 



Scilab 5 Execution 
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M = rand(2048, 2048); 
N = rand(2048, 2048); 
P = fft(M); 
Q = fft(N); 

•  Stack size exceeded 
•  No parallel execution 



Scilab 6 Execution 
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M = rand(2048, 2048); 
N = rand(2048, 2048); 
P = fft(M); 

Q = fft(N); 

Algorithm parallelization 

•  Multithread 
•  SoC / GPU  
•  … 



Scilab 6 Execution 
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Q = fft(N); 

User parallelization 

M = rand(2048, 2048); 
N = rand(2048, 2048); 
P = fft(M); 
Q = fft(N); 

M = rand(2048, 2048); 

P = fft(M); 



Scilab 6 Execution 
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User parallelization 

blockStart(); 
M = rand(2048, 2048); 
P = fft(M); 
blockEnd(); 

blockStart(); 
N = rand(2048, 2048); 
Q = fft(N); 
blockEnd(); 



Scilab 6 Execution 
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blockStart(); 
M = rand(2048, 2048); 
P = fft(M); 
blockEnd(); 
blockStart(); 
N = rand(2048, 2048); 
Q = fft(N); 
blockEnd(); 

User parallelization 

•  OpenMP 
•  Scilab new capabilities  
•  MPI 
•  … 



Scilab 6 Execution 
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Combined parallelization 

blockStart(); 
M = rand(2048, 2048); 
P = fft(M); 
blockEnd(); 

blockStart(); 
N = rand(2048, 2048); 
Q = fft(N); 
blockEnd(); 



Scilab 6 Execution 
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Automatic parallelization? 

push 

M 

rand 2048 

call 

2048 

push 

N 

rand 2048 

call 

2048 

push 

P 

fft 

call 

M 

push 

Q 

fft 

call 

N 

AST 
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