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Need for multicast

Parallel algorithm:
parallel search , parallel graph .etc

Single program multiple-data programming 
model
Data-parallel programming mode:

Replication , barrier synchronization

Distributed shared-memory system:
Coherence Protocols



Insufficient of unicast router

Implement multicast by multiple unicast
long startup latency for message
Redundantly  in bandwidth occupying

Figure 1 is referred from  
[Jerger ISCA08], shows 
that even low amount of 
multicast traffic can leads
Very poor performance



VCTM  VS proposed Router

VCTM:
N. E. Jerger, L. S. Peh, M. Lipasti, Virtual Circuit Tree Multicasting: A case for On-chip hardware Multicast, 
Proceedings of the 35th annual international symposium on Computer architecture (ISCA), pp. 229--240, 2008.
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Packet format

Packet for data transfer:

UC: unicast data packet
MC NORMAL: multicast data packet



Packet format

Packet for path setup:

MC_SET_1:  first period, routes to the intermediate node, no updating multicast table in router traversed
MC_SET_2:  second period, routes to the destination node, updating multicast table in router traversed
MC_SETUP_RPLY:  to inform source node  of  success in sub-path setup



Packet format

Packet for path setup:

MC_CLEAR:  routes like multicast data packet, but would clear corresponding multicast table 
entry in the router traversed
MC_CLEAR_RPLY:  to inform source node  of  success in evicting  multicast tree
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Example of path setup
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Example of data transfer

1

0 1 2

3 4 5

6 7 8

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0

Destination Set Content 
Addressable Memory

0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0
E   S  N W  L

0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0
E   S  N W  L

0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0
E   S  N W  L

0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0
E   S  N W  L

0 0 0 0
0 0 0 0 0
0 0 0 0 0
0 0 0 0 0

0
E   S  N W  L

A1

1

11

1 1

1

1

10 0 0 0 0 0 0 001 1

FLIT 
TYPE

PACKET 
TYPE

SET/CLE
AR

SRC MCT# DST VCID

00
01
1

1 x0A1:

Payload

01 payloadA2:

10 payloadA3:

x0

A1

A2

A2

A3

A3



multicast tree evicting
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Router architecture



Deadlock free
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Path search algorithm

To find (branch node, leaf node) pairs that 
can form the whole tree
Tree shape optimization 
Deadlock free
flexibility

Optimized algorithm: pre-configured before 
application running 
Simple algorithm: dynamically configuration 



Optimized tree(OPT)

West first turn 
model!!

Similar to  
minimal 
spanning 
tree 
algorithm



Left-XY-Right-Optimized Tree
(LXYROPT)

West first turn 
model!!

hops from 
each 
destination 
node  to 
source node is 
minimum 



XYT(VCTM)

Source node is defined as the intermediate 
node
No overhead in path search
Fit for dynamically multicast path setup



Example of three algorithms

XYT(VCTM) OPT LXYROPT
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Network configuration

A cycle-accurate router model based on 
SystemC



Multicast profile

Source node  is uniform distribution
Destination node is uniform distribution
Scenarios

16 source node , each to 5 nodes 
8 source node, each to 10 nodes
4 source node, each to 20 nodes 



Unicast and multicast mixed
traffic profile

Multicast is accounted for 20% 

Multicast traffic Unicast traffic 



Power consumption

Library of noxim
Count the number of routing ,selection, forward, 
incoming and standby during the simulation
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Conclusion

A hardware supports any-shaped multicast 
path
Two power-efficient path search algorithms
Flexibility:  support XYT(VCTM)
Simple deadlock free scheme
Open door for path search algorithm 
optimization



Tank you!!!    Questions?
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