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Extensible Processors and Instruction Set Extensions 
(ASIPs)
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PowerPC ?

Strong emergence of various commercial platforms: none based on PowerPC

Academia:  customized instructions extensive research last decade (recently e.g.
Brisk and al.2005, Ienne and al 2003, Jha and al. 2003)
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SIMD Instruction Set Extensions and SIMD Synthesis

¸ GPP + SIMD extensions:

¸ Emergence of multimedia workloads triggered SIMD extensions in GPP: AMDôs 
3DNow! , Motorola/IBMôs AltiVec, Intelôs SSE/SSE2/SSE3

¸ Important software development environment:  compiler  with auto-vectorizing support 
(e.g.  loop vectorization, intrinsics ) , libraries (e.g. intel IPP ),  tools support

¸ SIMD Synthesis : Customization of SIMD Units (e.g. [Togawa and al. 2003], Tensilica
Xpres Compiler 2004)

¸ Specialization of existing processors vs design of complete ASIP avoid complexity of 
complete toolset development

¸ Standard SIMD instruction set: fixed number of inputs and outputs 

¸ How can we reuse GPP  efforts in SIMD for embedded processors ?
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¸ Demanding parts of applications run on special hardware
¸ New instructions use the special hardware
¸ Compiler support

Motivation # 1:Traditional Instruction Set Synthesis
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Potentially very large generation of ónewô instructions 
Toolset support ? Compatibility and reuse ?
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Motivation #2 : SIMD  Unit Utilization low
Report for AltiVec System (G4) Image processing Filters Application
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Motivation #3 : SIMD  Unit Utilization  is Data Size 
Dependent for  same function
Report for AltiVec System (G4) Image processing Filters Application
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