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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
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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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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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Previous work: The Rotary Router

[ REF] P. Abad, V. Puente, P. Prieto, J.A. Gregori
CMP I nterconnection Networ kso, |l nternati onal Sym
2007.
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Rotary Router Sketch

Input Stage
V Packet Pre-Routing.
V Ring Selection. \ |
Injector
. O
Buffering Segment Stage Consumer ‘

V Packet movement.
V Output arbitration.

Output Stage

V Flow control.

V Packets storage.
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Rotary Router Advantages

AHead of Line Blocking Avoidance.

Almproved Buffering utilization.

AAdaptive routing without virtual channels.
ACentralized structures avoidance (Xbar, Arbiter).

ATopology agnostic Deadlock avoidance Mechanism.
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Reactive Traffic

Continuous movement of packets inside the router rings allows the
Rotary Router to implement a solution to end-to-end Deadlock without
requiring path replication.
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Reactive Traffic

Continuous movement of packets inside the router rings allows the
Rotary Router to implement a solution to end-to-end Deadlock without
requiring path replication.
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In-Order Delivery

A This requirement is imposed by some
memory coherence protocols (v.gr. Token
coherence protocol) or maintenance tasks.

A In these cases, only specific transactions
need to be ordered (v.gr. Persistent request
deactivation)

A Ordered messages represent only a small
portion of total network traffic ( ~5% of total
traffic).
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In-Order Delivery

Fulfilling this requirement is extremely simple for input buffered routers.
It becomes a challenge for the Rotary Router:

-Adaptive routing allows inter-router packet overtaking.
-Internal router rings allow intra-router overtaking.
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In-Order Delivery

Inter-router overtaking is avoided through specific Routing decisions for
in-order messages:

-wraparound links will be avoided (Mesh)

-Adaptive routing will not be allowed (DOR).
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In-Order Delivery

Intra-router overtaking needs a special mechanisms to be avoided.
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