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In Bang-Bang Granularity Control, program execution is switched between two versions
of code with extremely different levels of granularity according to runtime load level. The
coarse-grained version is optimized for a heavily-loaded situation, and the fine-grained version
is optimized for a lightly-loaded situation. By separating compilation for two heterogeneous

situations and throwing away mixed concepts, such as optimal intermediate g

ranularity, really

many long-standing difficult problems concerned with granularity are successfully resolved or

reduced to much easier problems. The scheme is im
engine PIE64 using a committed-choice lan

actual system shows (1) single-processor
almost-linear parallel speedup under high

plemented on a highly-parallel inference

guage Fleng. A quantitative evaluation of the
performance comparable with the C language, (2)
concurrency,

comparing even with sequential pro-

cessing, and (3) the same parallel speedup under low concurrency as the maximum speedup

attainable by a fine-grained parallel scheme.
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Tablel A comparison between various-granularity schemes.
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Fig.1 PIE64 consists of 64 inference units and two in-

terconnection networks. Global load level is easily

observed with an automatic load balancing facility.
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Fig.2 Organization of an Inference Unit. Computation is
performed by UNIRED. UNIRED offers a global
address space of NUMA-type distributed shared
memory, and hides communication latency by in-
terleaved multiple contexts with pipeline interlock-
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Fig.6 A global execution image of the BGC scheme.
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Fig. 7 State transition in the scheduler. On a transition of
the thick arrow, MP sends a break command, which
causes compulsory forks, to the sticky contexts: the
contexts that are still running in CGM.
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Fig.8 Concurrency extraction in the coarse-grain mode
on a load-level drop.
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Fig.9 A comparison of efficiency of the schemes for Q11.
The number of total execution cycles includes idle
cycles due to low processor utilization. BGC shows
excellent efficiency comparable with the C lan-
guage.
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Fig.10 Speedup achieved by parallel processing against
BGC single-1U performance, which is close to
the performance of sequential processing. BGC
shows almost-linear speedup in Q11, and the same
speedup in Q6 as the fine scheme.
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Fig. 11 The ratio of heavily-loaded time to total execu-
tion time. The heavily-loaded time decreases with
increasing the number of IUs or contexts.
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Fig.12 The number of compulsory forks. After increasing
with the number of 1Us, it decreases to zero when
the speedup is saturated.
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Fig. 13 Influence of the offset to load threshold level on
performance by BGC with 4 ctx. The offset is not

so beneficial.
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