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Motivation: NOCs for CMPs

A CMP systems usually assume the presence of
cache coherency mechanisms.

A Cache coherence requirements for the
communication subsystem:
I Handle of reactive traffics (end-to-end deadlock).
I In-order message delivery.

A Solutions for these requirements should have a
minimal impact on NoC technological
boundaries.
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Reactive Traffic

Messages involved in a memory transaction depend one upon the other

CPU

CPU
L1

L2

CPU

CPU
L1

L2

CHIP

A

A

CPU
L1

L2

A

MAIN
MEM

CPU
L1

L2

A

A Minimal 2 messages:

I CPU-Arequests a
cache line.

I CPU-B L2 provides the
block.

A Longer Dependencies:

I CPU-Arequests a
cache line.

T The line is notin CPU-B
L2, to memory.

I Memory provides the
block.
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Reactive Traffic

This kind of communication can cause message-dependent deadlocks.
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1 Router A and Router B flood the network with REQUEST messages
2 REQUEST messages are only attended if a REPLY can be generated
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Reactive Traffic

A widely utilized solution to avoid this problem is buffer replication. REQ
and REP travel through different buffering resources (virtual networks).
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Reactive Traffic

Path replication solves end-to-end deadlock problem, but can seriously
affect other relevant design aspects, such as area, complexity, power.
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