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Performance Evaluation of MP3 Audio Encoder
on OSCAR Heterogeneous Chip Multicore Processor
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This paper evaluates a heterogeneous chip multi-processor (HCMP) and its scheduling
scheme. The HCMP possesses different types of processing elements (PEs) such as CPUs
as general-purpose processors, as well as digital signal processors or dynamic reconfigurable
processors (DRPs) as specific-purpose processors. The HCMP realizes higher performance
and lower power consumption than conventional single-core processors or even homogeneous
multi-core processors in some specific applications such as media processing with low operat-
ing frequency supplied. In this paper, the performance of the HCMP is analyzed by studying
parallelizing scheme and power control scheme of an MP3 audio encoding program and by
scheduling the program onto the HCMP using these two schemes. As a result, it is observed
an HCMP, consisting of two CPUs and four DRPs, outperforms a single-core processor with
one CPU by a speed-up factor of 18.4. It is also obtained that the estimated energy on the
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HCMP with a power control results in as much as 80.0% reduction.
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Fig.1 Organization example of HCMP architecture.
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Fig.2 Examples of a macro task graph and its scheduling.
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Fig.3 Compiler power control scheme.
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Fig.4 Program structure and task graph of MP3
Encoder.
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Table 1 Evaluation model and conditions.
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Table 2 Simulator model and conditions.
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Fig.5 Extracted tasks of non-linear quantization.
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Table 3 Extracted tasks and their execution and data transfer cycles.
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Fig.12 Estimated energy with power controlling applied on various configurations.
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