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Answer: It depends on the application
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VolIP Processing Example
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Speedup

Repeats=1
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Repeats=100, Speedup by num contexts used
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*Multiple repeats can result in caching benefits

*However repeats also (artificially) decreases the sync
overhead

Inefficiency increases when using asymmetric work items
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X264 speedup by number of concurrent streams
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Iterations/sec

Slice=1 (high sync granularity)
Different lines indicate number of concurrent items

Also note that with 2 items running concurrently, each with 4 workers processing the image,
achieves the highest score on this platform

Note the sharp drop in performance as number of workers climb
due to sync overhead.
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Slice=64 (medium sync granularity)
Different lines indicate number of concurrent items

Highest performance point for this
level of granularity is achieved by
running one item, with 5 workers
processing the image.
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Iterations/sec

Decomposition, Workers=1
Different lines indicate slice size, affecting sync granularity

With only one worker, sync granularity is
irrelevant, and the number of items
running concurrently manifests
performance speedup, until the point
where system and scheduling combine
to drop performance sharply as
concurrent items compete for machine

resources.

——{1
—-—{z
4
{16}
—— {64}

[1] [2] [4] [8l [16] [64]
Number of concurrent items




Iterations/sec

16

14

1.2

4
©

0.6

0.4

0.2

[1

Different lines indicate slice size, affecting sync

[2]

Decomposition, Workers=2

4 [8]

Number of concurrent items

granularity

With two workers
processing each image,
synchronization is
starting to affect
performance.

[16] [64]

——{1}
—=—{2}
{4}
—— {16}
—*—{64}




Iterations/sec

Decomposition, Workers=4
Different lines indicate slice size, affecting sync granularity

Slice size = 64, efficiency drops as number of
instances of the algorithm increases (likely due to
cache effects)
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Iterations/sec

Decomposition, Workers=8
Different lines indicate slice size, affecting sync granularity

With 8 workers processing the
image, the granularity of
synchronization is a major factor
determining performance.

Interesting to note that slice = 4 is
optimal.
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Iterations/sec

Concurrent ltems=1
Different lines indicate slice size, affecting sync

With only one instance of the
kernel to process the data, a
slice size of 4 is optimal.
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Concurrent Items=4
Different lines indicate slice size, affecting sync
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Concurrent ltems=16

With 16 concurrent items, maximum
performance is achieved with slice size of 16,
but even that maximum is less then 0.6, while
the best configuration for the system gives
over 2.6 iterations/sec
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Application Application

Application
Further abstraction (OS/middleware) Further abstraction (OS/middleware)
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Interconnect topology

Courtesy of PolyCore Software
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EEMBC® Benchmark
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Interconnect topology

EEMBC Benchmark

Further abstraction (OS/middleware)

EEMBC Benchmark

Further abstraction (OS/middleware)
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