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Separation of Concerns = Family of Transformations



We simply shifted the problem!

How to organize the
transformation library®?
How to handle
transformation dependencies?

How to derive executable
transformation chains ?
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Gaspard
Model

transformation chain

http://www.lifl.fr/west/gaspard/
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Transformation Intention

tiler2task - Keep repetitions hierarchy

gpuApi - Manage hybrid GPU-CPU computing

pThread - Manage buffered synchronisation by bloc

sequential C - Generate sequential C code

barrier - Manage barrier synchronisation for OpenMP

shape2loop - Develop repetitions in the generated systems

scheduling - Manage simple scheduling

poly_loop - Manage polyhedron optimised scheduling

explicitAllocation - Explicitly place tasks on processors

memorymapping - Manage absolute memory addresses

tilerMapping - Manage tiler (i.e. task distributing data) mapping on com-
puting unit

shared - Manage the shared memory type

openCL - Generate OpenCL code for scientific computation purposes

openMP - Generate OpenMP code for scientific computation purposes

systemcPA - Bind SystemC architecture with SystemC application

systemcBind - Manage SystemC data exchanges

systemcStruct - Manage SystemC architecture

pthread Gen - Generate pthread code for simulation purposes

functional - Introduce functional abstraction
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How many transformation chains «in general» 7
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- A model to text transformation directly

m =5, n=14
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- A sequence of model to model transformation > 6 9 5 o 1 0

« With or without a model to text transformation:



Problem: Not all of these chains make sense!

requires

Works C:l\‘ /) duces
«Stuft»

AbsoluteComputation -.ﬁ

TR > Repetition



Contribution:
Using Feature Models
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AbsoluteComputation —-> Develop
AbsoluteComputation -> KeepHierarchy
AbsoluteComputation -> Polyhedron
BindingAppliArchi ->
AbsoluteComputation
BindingAppliArchi -> Architecture
BindingAppliArchi -> BlocByBloc
BindingAppliArchi -> MemoryType
BlocByBloc -> AbsoluteComputation

Automated Extraction
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Configuration | Advanced Configuration | Source

How to derive executable transformation chains?

v
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Configuration | Advanced Configuration | Source

tpl, = | [openM P], [explicit Allocation],
ImemM apping, [shape2loop, poly loop, tiler2task] |
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The Altogether

Prerequisite

Feature Diagram

Business Expert

.

 Transformations

<<design>

(sec. 3.1)

<<generate>>

Extraction
Tool (sec. 3.2)

Constraints

- - - 3 : Manual Tasks

—3 . Automated Tasks

Derivation

J/

onfiguration Too

(Application <<generate>'(sec. 3.3y
(- teitaits;ty
— - tsiteitarty
--------- -ttt
End U Selected  Transformation
Ay Features chains
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Summary: Handling Families of Transformations.

How to organizethe
transformation library? 7 Feature Model

How to handle

transformation dependencies? 2 Constraints

How to derive executable Product
transformation chains ? Derivation
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Perspectives

—nhance constraints support
Typing = Business

Infer Feature Model architecture

Automated extraction

Generalizing the SPL process

Another domain than
transformations

21
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Thanks for your attention!

Credits: C.line Design & sxc.hu



