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Design and Evaluations of VIX Router for Priority-Aware On-Chip Networks

TAKUMA KOGO t and NOBUYUKI YAMASAKIT +

Since recent studies have unveiled that control packet transfer delay in NoC which is commu-
nication infrastructure of many-core CMPs is beneficial to network/system level optimization
or QoS control, priority-aware NoCs become being highly required. But, previous studies
on priority-aware NoC have not considered that naively introducing priority causes the two
problems as follows: One hand is significant growth of router area, the other is performance
degradation due to prioirity inversion that higher priority packets are blocked by lower pri-
ority packets. This paper proposes a router architecture for priority-aware NoC in order to
mitigate those problems. We have implemented the proposal router with HDL and evaluated
router area, critical path and network performance using pratical system parameters. This
paper presents detail data of network evaluations on the each five case study.
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Abbreviation: Win means a winning request.
OC (request) means an output channel of the request.
MC(request) means a messege class of the OC(request).
Operation of the each Free VC Pool

1: if Win exists then
2 if Win has not get VC yet then
3 forward VC id from Free VC Pool of MC(Win)
4 update Free VC Pool of MC(Win)
5: else
6
7
8

no operation
end if
: else
9: no operation
10: end if
Operation of the each Request Controller

11: if request has already get VC then

12:  through request

13: else

14:  if Free VC Pool of M C(request) is not empty then
15: through request

16: else

17: invalidate request

18:  end if

19: end if
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Packet size 1 or 5 flits (50-50 chance) Case study 4: 1 or 9 flits (50-50 chance)
Priority*?2 4 bits = {batch®3, packet sizeZ)} Case study 2: 6 bits = {batch, packet size, hop count**4}
Switching Wormbhole + VC (credit base)
Routing Dimension-order
Allocation Priority + least recently served*®
# of Ports 5 /router
# of VCs 4 /port Case study 3:  2/port
VC depth 4 flits/VC
Flit width 128 bits Case study 4: 64 bits
Others Req/Ack constraint™6, 2 MCs*7 Synthesis: Not support
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Supporting priority levels [bits]
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