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Parallelism and Specialization trends
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¢ Rather common path in architecture design

¢ ..until we reached the limit of frequency scaling
o ASIP / Specialization for power efficiency in embedded systems

o Parallelism for high performance
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About the future of Many cores

“We need to consider how much to move into domain-specific architectures rather than
having a generic C engine,” said Flautner. “The vision of the future as some people
express it in the post-frequency scaling environment is the move from one to two to four
to eight to thirty-two all the way to a billion cores. | wondered what these guys are
smoking. Will it be another trend where you just turn the knob? And live on it for 20

years?” Kris Flautner (ARM senior VP) on the future of homogeneous multicore.
Parallel pain, Chris Edward, Institution of engineering technology, July 2008
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4 It is already happening

Larrabee Block Diagram

e e e e
o e SR
o || e
e

-ﬁ-----[
s e on e ey e
e R Y e RN

GREENDROID @ THALES




Existing Solutions
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6 CMA : Chip Multi-accelerator

Compound Circuits
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¢ Compound Circuits @

¢ SDR Case Study

¢ Conclusion

A



8 Compound Circuits: Overview
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Merging the circuits: principles
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Not necessarily
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o Synthesis too costly for each
explored compound

o Overhead cost = cost of muxes = )
number of inputs*bit width
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Evolutionary algorithm
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Multiple-circuit compound circuits
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Evaluation

» 400-MHz (90nm) PPC 405 (5-stage pipeline, 32 registers)
» Area evaluation using Synopsys DC, TSMC 90nm
» 9 UTDSP benchmarks
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» 66% area saving
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Critical Path
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Speedups

n o Circuit latency (c)
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+ SDR : Case Study (¢

¢ Conclusion
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Software Defined Radio

>
Quite fast evolution of wireless standards
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Enabling technology:
¢ Multi-Mode Radios SDR: keep up with the

¢ Cognitive Radios pace
Through flexibility
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Characterizing SDR applications
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CMA for SDR

CMA Architecture
Heterogeneous but regular
¢ Regular infrastructure (GPP, NOC, ..) for
programmability
¢+ Heterogeneous processing thanks to the different
accelerators. e[
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Workflow Overview
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Mapping Individual Waveforms
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Mapping Individual Waveforms
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Simulation Infrastructure
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Performance Results
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¢ Conclusion @
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Accelerators and compound circuits summary

CMA

Ease of programming (homogenous structure)
+
Efficiency of custom acceleration

¢+ Heterogeneity made more accessible
¢+ Use of available on chip transistors by using many accelerators
o Potentially, activate needed accelerators on demand

¢ Flexibility through compounding
o Many tasks in few tiles and area saving

o Or widen the scope of application(s)
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