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Without the framework: With the guidance of an application framework:

1. Specify: Highlight application characteristics

. Architect: Define the organization of a
software program in terms of parallel
programming patterns

Implement: Construct functions, test and
verify correctness and performance

Very few teams have both the application domain
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. Specify: Highlight application characteristics
. Match: Select an application framework to use,
analyze the highlighted potential bottienecks,

understand the data types and APIs

. Customize: Leverage reference implementation
and develop plug-ins for new functions

Parallel programming expertise required only in the.
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expertise and the parallel expertise

This severely limits the development and
deployment on highly parallel microprocessors

With the framework, developers with only
application expertise can still benefit from GPUs

of the application

Provides a concrete example of how.

each component in the application

framework could be implemented, and

how they can be integrated

For application domain experts:
Relieves the burden of constructing
functionally-correct baseline
implementations before introducing
new features

Are a set of interfaces defined to

summarize the interactions

between the application

framework and potential new

modules

For application domain experts:
Provide flexible interfaces for
implementing plug-ins to
extend the framework functions
without jeopardizing the
execution efficiency in the
application framework

Extension Points

Forward pass on the GPU, backward pass on the CPU
Challenges resolved in the forward pass on the GPU:

1. Constructed efficient dynamic vector data structures to w|R

handle irregular graph traversals

The application framework enabled a Matfab/Java
programmer to effectively tilize a highly parallel
latform

16 mixture components. The speedup
s given in parentheses.

Dorothea Kolossa, Jike Chong, Steffen Zeiler, Kurt Keutzer, “Efficient Manycore CHMM Speech Recognition for
Audiovisual and Multistream Data”, To be published at Interspeech 2010,
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4. Used hybrid local/global atomnic operations and local
buffers for the construction of a global queue to avoid
sequential bottlenecks in accessing global queue control variables
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Example:
Extension points implemented using
Abstract Factory creational object-
oriented programming pattern
Three extension points implemented:
1. Observation Probability Computation
2. Pruning Strategy
3. Result Output
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Many pre-defined plug-ins available
New plug-ins can be developed by
application domain experts
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Key Lessons

Application framework for parallel programming is
developed to help application domain experts effectively
utilize highly parallel Microprocessors

The ASR application framework has enabled a Matlab/
Java programmer to achieve 20x speedup in her
application by extending an audio-only speech
recognition reference implementation to an audio-visual
speech recognition application

It is an effective approach for transferring tacit knowledge
about efficient, highly parallel software design for use by
application domain experts

With the proliferation of highly parallel computation from
servers to workstations to laptops and portable devices,
there will be an increasing demand for adapting business
and consumer applications to specific usage scenarios
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Application frameworks for parallel programming will be
an important force for accelerating the adoption of highly
parallel microprocessors




