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MPSoC programming challenge
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MPSoC is here
today. But do we
have the
software?
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Problem Statement

= New parallel languages? C is hopeless?

"85% of all embedded developers use C/C++. Any other
language is a non-starter... I don't have much hope a new
parallel language will get a foothold" (EETimes, 27.9.07)

D. Kleidermacher, CTO, Green Hills Software

Applications

" Who takes Complexity of Applications
Parallelism? \ Ao

Hidden from programmers
as far as possible

Compilers,

" Push-button MPSoC AL, G5,

ISA, uarchitecture

Explicit Concurrency

programming framework? Transistors Transistors

(a) Traditional Model (b) Current Parallel Model

Figure 2. Cost and Complexity Exposed to Programmers

Hwu et al, DAC 2007

Workbench style preferred
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MAPS Work-flow
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CB-to-task clustering

= CAHC: Constrained Agglomerative Hierarchical Clustering
(inspired by Agglomerative Clustering in Data Mining)

= Enabled by advanced data flow analysis
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MAPS IDE snapshot
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TCT — Parallel Programming Model (Isshiki, TokyoTech)
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= Drastically simple programming model
" Syntax:

THREAD(nhame) { statements }

thread scope header thread scope

" Thread scope header introduces a new thread labeled “name”
in the program

" Thread scope can have any compound statements in C, and
also other thread scopes (thread scopes can be nested)

= Very simple coding style: seamless transition from sequential C
codes

= Compiler support for automatic communication insertion




Towards HW supported MPSoC multiprocessing

S -Lu-u- = Tasks need to be synchronized

—  OS HW and need to communicate
~ |P block

" In general-purpose computing

0S HW .
Proxy platforms: OS/RTOS supported

Client

" Embedded MPSoC: OS overhead

3D :
Graphics (performance/energy) is huge

Engine

® Research on supporting OS
Ltfnctkionality with special HW
ocC

Security

Device = Must be configurable,

programmable

= ASIP implementation ideal!




