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Basic Definition

© Midia Reshadi

Example:: DOR

Destination
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XY routing pseudo code
Algorithm: XY Routing for 2-D Meshes
Inputs: Coordinates of current node (Xcurrent, Ycurrent)Inputs: Coordinates of current node (Xcurrent, Ycurrent)
and destination node (Xdest, Ydest)
Output: Selected output Channel
Procedure:
Xoffset := Xdest − Xcurrent;
Yoffset :=Ydest −Ycurrent;
if Xoffset < 0 then
Channel := X−;Channel := X−;
endif
if Xoffset > 0 then
Channel := X+;
endif
if Xoffset = 0 and Yoffset < 0 then
Channel := Y−;
endif
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endif
if Xoffset = 0 and Yoffset > 0 then
Channel := Y+;
endif
if Xoffset = 0 and Yoffset = 0 then
Channel := Internal;
endif

oblivious routing

Destination
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Adaptive routing

Destination
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source

minimal and non-minimal routing
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Deadlock avoidance
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Deterministic Dimension ordered 
routing
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oblivious routing
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Adaptive routing

All possible (minimal) routes that a message 
can take from Node (0,0) to Node (2,3).
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can take from Node (0,0) to Node (2,3).
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Adaptive routing
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Adaptive turn model routing
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West First Turns North Last Turns Negative First Turns
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Adaptive turn model routing

West First Turns

the North to West turn, the South 
to West turn is eliminated.

West First Turns

A message must first travel in the 
West direction before traveling in any 

North Last Turns

eliminates both the North toWest and the 
North to East turns.

Once a message has turned North, no 
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West direction before traveling in any 
other direction.

Once a message has turned North, no 
further turns are permitted; hence, the 

North turn must be made last.

Adaptive turn model routing

Negative First Turns

Removes turns from North to West and East to 
South to create the Negative-First algorithm
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A message travels in the negative directions 
(west and south) first before it is permitted to 
travel in positive directions (east and north).
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Adaptive turn model routing
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Illegal Turn Model Routing

Resulting DeadlockCycle

Odd-even turn model routing
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Comparison
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Example: The Negative-First turn 
model routing
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implementation

DestinationDestination
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Benefits
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Benefits
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The disadvantages of source routing
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Node table-based routing

West-first turn model algorithm for 3-ary2-mesh
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Advantages & Disadvantages
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Combinational circuits
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Example
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Adaptive routing
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Routing irregular toplogies
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Bibliographic notes
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Bibliographic notes

© Midia Reshadi



12/21/2010

17

Example
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Managing Heterogeneity in Future NoCs
Jose Duato

Parallel Architectures Group
Technical University of Valencia, Spain

email: jduato@disca.upv.es

The Future

Outstanding Research Problems in NoC
Design: System, Microarchitecture, and Circuit 

Perspectives
Radu Marculescu,, Umit Y. Ogras,, Li-Shiuan

Peh, Natalie Enright Jerger, and Yatin Hoskote, 
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Big Picture
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State of the art in routing
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LBDR
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LBDR
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Conditions
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Routing restrictions

SE restriction
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Port naming
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Port naming

Whether packets routed through the 
E output port may later at the next 
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switch take the N port or S port
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The routing logic

Outputs: If the packet is 
in the NW quadrant 
then N′ and W′ signals 

© Midia Reshadi

then N′ and W′ signals 
are set

The routing logic
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The routing logic
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The routing logic
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Functionality
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Functionality(Cont,…)

• Fist part of logic:• Fist part of logic:
• S'=1, W'=1
• N'=0, E'=0
• second part of logic
• S''=0 (Rsw=0)
• W''=1 (Rws=1, W'=1, S'=1)
• Final
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• Final
• W=1 (Cw=1) -> TO
ARBITER
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Functionality(Cont,…)

• 1st part of logic:
• S'=1
• W'=0, N'=0, E'=0
• 2nd part of logic• 2nd part of logic
• S''=1 (S'=1, E'=0, W'=0)
• Final
• S=1 (Cs=1) -> TO 
ARBITER
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Functionality(Cont,…)

• 1st part of logic:
• S'=1
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• 2nd part of logic• 2nd part of logic
• S''=1 (S'=1, E'=0, W'=0)
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LBDRe
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LBDRe::Logic
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LBDRe::naming

© Midia Reshadi

Why LDBRe?

Can not be taken Can not be taken 
because of RRnw

at node 5  

This path can 
be also taken
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