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A fine-grain thread scheduling method considering efficiency of hierarchical
cache on a symmetric multi-core processor for media processing

TaTsuya MORI,t SUSUMU TAKEDAt and HIDENORI MATSUZAKIt

This paper proposes a fine-grain thread scheduling method considering the efficiency of
multiple hierarchical cache on a multi-core processor for media processing. The proposed
method is composed of APIs providing a framework to specify the order of thread execution
intuitively for application programmer and an algorithm to optimize scheduling based on the
specified information. Our experiments show the proposed method can improve performance
about 50% on H.264 decoder benchmark rather than ordinal FCFS (first-come first-served)

method.
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Table 1 Processor specification

Technology 65nm CMOS, triple-well,
8-layer-metal

Die Size 5.06mm x 5.06mm

Gate Counts Logic 3.6MGates
SRAM 5.6Mb

Supply Voltage 2.5V (I/0), 1.2V (Core)

1.2V /0.95V/0V (SVC output)
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Fig.2 Pipeline parallel processing of threads

Clock Frequency | MPE, 333MHz (1.2V),
L2$ Logic 166MHz (0.95V)
L2% SRAM, | 166MHz (1.2V),
Bus I/F 83MHz (0.95V)
L1 Cache 8KB(Instruction)/8KB(Data),
2-way, FIFO, 64ByteLine
L2 Cache 512KB/256KB/128 KB /64K B(unified),

4-way, LRU, 256Byte Line
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Fig.1 Chip micrograph of the processor
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Fig.4 Concurrency of FCFS and LCFS
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target — (T',S'(€ S));
S—Su{s'}

else if T/ # () then
T « select(T");
goto HEAD:;

else if To N'S # () then
target — (To, S'(€ S));

else if To N So # 0 then
target — (To, So);

else if To NS # () then
target — (To, S'(€ S));
S—Su{s}

else
halt;

endif

dispatch dequeue(target);
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Fig. 6 Evaluation board micrograph
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« DBF: DeBlocking Filter
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Fig.7 System block diagram of H.264 Decoder
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