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The Study of Low-latency On-chip Topology using Multiple Core Links
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Fig.1 Two-dimensional layouts of typical interconnects (16-core)
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Fig.3 Max zero-load latency versus the number of
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Fig.11 Average zero-load latency versus the number
of random-core links for each topology (16x4
cores, y = 2).
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Table 2 Parameters of full-system simulation
Processor X86-64
L1 I/D cache size | 32 KB (line:64B)

L1 cache latency 1 cycle
L2 cache bank size | 256 KB (assoc:8)
L2 cache latency 6 cycles
Memory size 2 GB
Memory latency 160 cycles
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Average zero-load latency | 18.5 cycles 16.4 cycles
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Abstract In recent many-core architectures, the number of cores has been steadily increasing. There-
fore, network latency between cores becomes an important issue for parallel applications. Because packet
network structures are widely used for core-to-core communications, a topology among cores has a major
impact on network latency. Our previous work shows that a method of adding links between randomly
selected routers on a regular topology of routers is effective for reducing network latency. Therefore, in this
study, we extend this work by proposing and evaluating a method of adding links between a single core and
neighboring randomly chosen routers and thus building multiple links from each core. Results obtained by
flit-level discrete event simulation show that our random-core-link topologies achieved the average latency
up to 45% lower than that of baseline topologies. Furthermore, full-system CMP simulations show that
they improved the execution time of applications on NAS Parallel Benchmarks by up to 10.9%.

Key words Network-on-Chip (NoC), topology, interconnection networks



