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Preface

Background

System interconnection networks have become a critical component of the
computing technology of the late 1990s, and they are likely to have a great
impact on the design, architecture, and use of future high-performance com-
puters. Indeed, it is today not only the sheer computational speed that distin-
guishes high-performance computers from desktop systems, but the efficient
integration of the computing nodes into tightly coupled multiprocessor sys-
tems. Network adapters, switches, and device driver software are increasingly
becoming performance-critical components in modern supercomputers.

Due to the recent availability of fast commodity network adapter cards
and switches, tightly integrated clusters of PCs or workstations have emer-
ged on the market, now filling the gap between desktop systems and super-
computers. The use of commercial off-the-shelf (COTS) technology for both
computing and networking enables scalable computing at relatively low costs.
Some may disagree, but even the world champion in high-performance com-
puting, Sandia Lab’s ASCI Red machine, may be seen as a COTS system.
With just one hardware upgrade (pertaining to the Intel processors, not the
network), this system has constantly been number one in the TOP-500 list of
the worldwide fastest supercomputers since its installation in 1997. Clearly,
the system area network plays a decisive role in overall performance.

The Scalable Coherent Interface (SCI, ANSI/IEEE Standard 1596-1992)
specifies one such fast system interconnect, emphasizing the flexibility, scala-
bility, and high performance of the network. In recent years, SCI has become
an innovative and widely discussed approach to interconnecting multiple pro-
cessing nodes in various ways. SCI’s flexibility stems mainly from its com-
munication protocols: in contrast to many other interconnects, SCI is not
restricted to either message-based or shared-memory communication models.
Instead, it combines both, taking advantage of similar properties that have
been investigated in such hybrid machines as Stanford’s FLASH or MIT’s
Alewife architectures. Since SCI also defines a distributed directory-based
cache coherence protocol, it is up to the computer architect to choose from
a broad range of communication and execution models, including efficient
message-passing architectures, as well as shared-memory models, in either
the NUMA or CC-NUMA variants.
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