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Outline

� Overview of 21364
� The Router

– Organization
– Virtual channels
– Routing
– Pipeline and Arbitration

– Load Balancing Rules

� Conclusion
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Alpha 21364 Overview
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Alpha 21364 Stats

� 152 million transistors
� 0.18um bulk CMOS
� 1.2 GHz
� 1.75 megabyte L2 cache
� 12.8 gigabytes/sec local memory bandwidth
� 22.4 gigabytes/sec total router bandwidth
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System Overview
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Router Stats

� 2.2M transistors
� 410 I/O pins + 256 “pins” to local resources
� Input buffering, ~250 packets, 
� Pin-to-pin latency 10.8ns at 1.2GHz
� 4 Compass Points

– 32b+7ecc, clock forwarded, 3.2Gb/sec at 
800MHz signaling rate

� IO
– 32b+7ecc, clock forwarded, 1.6Gb/sec at 

400MHz signaling rate
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Packet Classes X Routing Channels = 19 Virtual Channels

� Request 
� Forward
� Block Response
� Non-Block Response
� Write IO
� Read IO
� Special (point-to-point, only 1 channel)

� Deadlock Free 0
� Deadlock Free 1
� Adaptive

Deadlock Free Routing
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Congested Link

Adaptive Routing
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Global Arb
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Packets from compass points are given priority over packets from the local ports, that 
represent new packets entering the network.
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Conclusion

� Integrating a multiprocessor network interface on 
the processor die has many advantages

– Leverages processor technology
� Custom design style
� Clock frequency
� Process improvements
� High pin count
� Robust connection to local resources

– Lowers system component count


