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Overview
Gedae

« Small SAR Benchmark — demonstration on Playstation 3

— Fits on Cell Broadband Engine (Cell/B.E.) with “out of the box”
Gedae thread scheduler

« Range and Azimuth strip-mined on SPEs
» Centralized transpose on PPE
— Fits on Cell/B.E. with hand crafted distributed transpose
* First stage of Gedae thread scheduler optimization

« Manual memory management between local SPE
memory and PPE bulk memory
— Demonstration on Playstation 3



Overview (continued)

Gedae
« Large SAR Benchmark

— Demonstrates efficiency of phase 1 release of Gedae-CBE
(Gedae for Cell/B.E.)

— Fits on Cell/B.E. SPEs with optimization of thread scheduler
» Uses hand crafted distributed transpose
« Automation roadmap



First Test Case:
Small SAR
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First Test Case:
Small and Large SAR
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First Test Case: :.. <

Small and Large SAR Egd;g
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Execution of Sar Algorithm on Quadp

Altivec — Distributed Transpose K@  ©©
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Small SAR Implementation

|
ssues Gedae

 Range data size is 64 x 256 complex = 128 Kbytes

— Strip mining reduces the size of the data by processing 1 row (or
N rows) at a time

« Corner turn and adjoin is 256 Kbytes so must be either
performed from bulk (PPE) memory or distributed

— First iteration has centralized transpose and adjoin implemented
on PPE

* Azimuth data is 128 x 256 complex = 256 Kbytes

— Must be strip mined to fit into memory



Implementation Settings
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Mapping of Partitions to

Processors

Logical processors
are either SPUs or
PPUs
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Memory Map Shows SPU Data
Memory Foot Print Gedae
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= 11,264 bytes) is sufficiently small
to easily fit in SPE memory
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Graph Modified to Measure

Throughput Gedae
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Execution of SAR Algorithm on:.. -

Cell — Centralized Transpose K¢ ,99¢
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Implementing Distributed

Transpose Gedae

 Distributed transpose requires movement of data from
bulk memory to SPE transposing and then inserting back
iInto bulk memory
— The implementation issues are illustrated on the next chart
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Mapping of Data to Processor :00 @
for Range and o0 00
Azimuth Processing Gedae

Input array in bulk memory Output Array

| Stepd

Step 1 \\ . Stepzr 4 /
<

Distributed transpose and adjoin are combined
to minimize data movement over bus. This
operation is repeated for every sub-rectangle
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Mapping Buffers to Memory :. o0

Gedae
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transpose. Processing

is very dense.
Transpose is a modes
percentage of the time.

SPE system with sub-
scheduled range and
azimuth processing
and distributed

Large SAR fits on 8




Summary of Preliminary
Results

Cell timings to be announced at lecture

Comparison of small SAR throughput
— Cell/B.E. with PPE only

— Cell/B.E. with distributed transpose

— Cell/B.E. with bulk memory transpose

Comparison of large SAR throughput
— 500 Mhz Quad Altivec Board 3 Hz
— 3.2 Ghz Cell/B.E.

Additional optimizations to be implemented

— Overlap processing and data movement
— Decrease function overhead

Hz
Hz
Hz

Hz

Gedae
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Gedae Roadmap for Cell/B.E. :.. -
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Demonstration
Gedae

« Small SAR Benchmark Demonstration on Playstation 3
— Part 1

* “out of the box” Gedae compiler and thread
scheduler

« Range and azimuth strip-mined on SPEs

» Centralized transpose on PPE
— Part 2

 First stage of Gedae thread scheduler optimization

« Hand crafted distributed transpose with memory
management between local SPE memory and PPE
bulk memory

— Manual implementation demonstrates feasibility of

) . . 20
adding automation to compiler



Conclusion
Gedae

 Cell/B.E. and Gedae combination works

— The Cell/B.E. multi-core technology delivers an innovative and
powerful microprocessor architecture for new levels of energy
efficiency and performance, while

— Gedae provides an equally powerful application development
environment
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