Alpha 21364:
A Scalable Single-chip SMP

Peter Bannon
Senior Consulting Engineer
Compaqg Computer Corporation
Shrewsbury, MA



Outline

Alpha Roadmap
Alpha 21364



Alpha Roadmap

Higher Performance

¥ 0.5um 0.35um 0.18um 0.13um
8 EV5/333 EV6/575 EV7/1000 EV8
g 21164 21264 21364
3 \ 0.35pm \0.28pm
=V4s167/61010) EV67/750
21164 21264
\ 0.35um \ 0.18um
PCA56/533 EV68/1000
21164PC 21264
QU 0.28um
PCA57/600
21164PC

1995 1996 1997 1998 1999 2000 2001



Estimated time for TPC-C

100, = T % CIIssue
90-; % § S 0 Mispred
S0 2—= O Trap
60 - L i:) B Cache
50- = B Memory
40+ ]
30+
20- __

10-
O_

164/600
264/575
264/1000
364/1000



Alpha 21364 Features

Alpha 21264 core with enhancements

ntegratec
ntegratec

ntegratec

L2 Cache
memory controller
network interface

Support for lock-step operation to
enable high-availability systems.



21364 Chip Block Diagram
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Integrated

1.5 MB
6-way set

L2 Cache

associative

16 GB/s total read/write bandwidth

16 Victim
16 Victim
ECC SEC
12ns load
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ouffers for L2 -> Memory

DED code
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Integrated Memory Controller

Direct RAMbus

= High data capacity per pin
= 800 MHz operation

m 30ns CAS latency pin to pin

6 GB/sec read or write bandwidth
100s of open pages

Directory based cache coherence
ECC SECDED



Integrated Network Interface

Direct processor-to-processor interconnect
10 GB/second per processor

15ns processor-to-processor latency
Out-of-order network with adaptive routing

Asynchronous clocking between
Processors

3 GB/second I/O interface per processor



21364 System Block Diagram
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Alpha 21364 Technology

0.18 um CMOS
1000+ MHz

100 Watts @ 1.5 volts
3.5 orr

6 Layer Metal

100 million transistors
= 8 million logic
x 92 million RAM



SMP OS.ppt#14. CPU Scheduling Issues 

