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Kaiser: A 128-CPU SMP Server Design and Evaluation

TOSHIYUKI SHIMIZU,t TORU WATABE,! KENICHI KOBAYASHI!
and HIROAKI ISHIHATAT

We developed the largest SMP UNIX server called Kaiser, which scales up to 128 CPUs.
Kaiser is designed to run database and OLTP applications that are the main applications of
Unix servers. We selected a snoop-base SMP architecture, and optimized the memory access
latency for fast execution of applications. Average memory access latency is around 300 ns. To
realize two contradictory goals, high snoop rate and large data bandwidth, and expandability
from a small configuration, we invented an expansion mechanism connecting 32-CPU cabinets
by cables. To guarantee fairness of address arbitration, we developed a new retry based bus
protocol and evaluated its characteristics using simulation. We evaluated the scalability of
the system and protocol overhead of the retry based bus protocol by running the large-scale
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database benchmark.
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Fig.1 System configuration of Kaiser.
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Fig.2 Node configuration.
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Fig.3 Overview of KBUS operation.
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Fig.4 Address broadcast control.
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Fig.6 Blockdiagram of the data crossbar.
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