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Automatic Design

B |s there a complexity
tipping point ?

B Trend towards greater
complexity

® ntuition and experience
still best design drivers ?




What's Needed

* Compose & Explore
architectures

* Automatically re-tune compiler
& programs (ctuning.org)

* Explore novel parallel
architectures w/o
reprogramming

* Automatically explore
specialization/heterogeneous
systems
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An example

[MICRO 2004, Gracia-Pérez et al.]
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Why is systematic comparison not (yet)
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Why is systematic comparison not (yet)

common practlce’?
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Step 1: Hardware compatibility
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Step 2: Software compatibility

ISOLATE YOUR HARDWARE BLOCK

Centralized control vs. distributed control

WRAPPING IN SYSTEM-C + UNISIM
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Step 3: Supporting Service Interfaces

Self-Configuration and parameters validit
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 Fast simulation
* Debugging —
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Accurate comparison needs compiler
tuning as well
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Design space dimension
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Fast evaluation

Performance simulation

T WP
— -

Native execution or emulation

B Fast evaluation of one design point (fast
simulation, e.g., sampling)

B Fast selection of design points (e.g.,
genetic algorithms)



Exploration scalability
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Architecture Case StUdy
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Best memory sub-system per area
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Speedup and energy improvement
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Check out this website:

ARCHEXPLORER.ORG



¥J Permanent on-line competition - Mozilla Firefox
File Edit View History Bookmarks Tools Help
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Only top points, i.e. points that are above the parametric envelope
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Conclusions & future work

B ArchExplorer.org

Facilitates fair quantitative comparison of research
ideas

repository
automatic, joint compiler/hardware design space exploration

B Permanent open competition(s)
memory sub-system competition

B Future work:
explorable customization
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Next step: explorable customization

B Customization “on-demand”

B Automatically generate & aggregate
accelerators
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