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Abstract: With advances in fabrication technology, the number of cores on chip multi-processors (CMPs)
increases. And conventional interconnection fabrics, such as buses, cannot provide enough scalability for
large-scale CMPs. Network-on-Chips (NoCs) are widely used as scalable interconnects for large-scale CMPs.
Priority-aware NoCs that handle packets based on their priority are required for supporting Quality of Ser-
vice (QoS) and guaranteeing real-time constraints on CMPs. Although packets are processed exactly with
their priority for low workload, priority inversions that block high-priority packets with low-priority ones are
introduced for high workload. In this case, the communication latency of higher-priority packets is increased
by lower-priority ones. In this paper, Priority Inheritance (PI) method and Virtual Channel Stealing (VCS)
method are proposed for reducing priority inversions and evaluated in terms of hardware cost and network
performance. Although hardware overhead of the PI method is small, it does not avoid priority inversions in
most cases. On the other hand, although the VCS method introduces larger hardware overhead, it improves
the communication latency of highest-priority packets and reduces priority inversions.
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Fig. 1 General router architecture.
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Fig. 2 Router architecture for a priority-aware NoC.
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Fig. 3 Occurrence of priority inversion.
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Fig. 4 Priority Inheritance router.
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Table 1 Simulation parameter.
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Number of VCs per port 2,4
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Fig. 6 Results from logic synthesis of routers.
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Fig. 9 Transpose and Bit complement traffic (2VCs/port).
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Table 2 Comparison of storage overhead

T A ML —U%E [bytes] | No QoS & D7 [bytes] | Mk A— 3~ F [%]
No QoS 1,920 0 0
GSF 33,920 32,000 16,700
PVC 3,376 1,456 80
BRI — & 1,928 8 0.4
VC &JUV— % 2,100 180 9.3
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