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High Performance Communication System for UNIX Cluster System
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The Virtual Interface (VI) Architecture is a new high-performance communication standard
for cluster systems. Though the VI Architecture specification aims for platform independence,
the current Intel VI Provider Library (VIPL) design favors systems with Intel architecture
processors running the Windows operating system (OS). Design problems include the endian-
ness of key data types, and insufficient consideration of OS features, such as fork and signal,
that are part of systems supporting the POSIX standard. We highlight key issues, and pro-
pose solutions. The issues discussed in this paper are actively addressed in an industry-wide
collaboration effort to enhance and standardize the next version of the VIPL specification.
Further, we have produced a high-performance VI Architecture system for SPARC UNIX
cluster systems connected with Fujitsu’s Synfinity-0 System Area Network. Our VI Architec-
ture system will be used as a communication substrate for parallel databases such as Oracle
OPS, and SymfoWARE, as well as CORBA ORB middleware systems. We discuss issues that
arise in a VI Architecture system that aims to support such applications. Finally we present
key features of our design, and provide a detailed performance analysis of our system. The
system achieves one way latency of 42 psecs and bandwidth up to 107 MB/s.
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Table 1 High-speed interconnect characteristics.
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Fig.1 Overview of Virtual Interface Architecture.
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Fig.2 Structural model for large commercial programs.
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/*
* The control portion
* of the descriptor
*/
typedef struct {
VIP_PVOID64 Next;
VIP_MEM HANDLE
NextHandle;
SegCount;
Control;
Reserved;
ImmediateData;
Length;
a Status;
} VIP_CONTROL_SEGMENT;
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VIP_UINT16
VIP_UINT32
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ImmediateData
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Fig.3 Control descriptor format.
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Fig.5 COPY-SEND-COPY protocol.
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Fig.6 Send and receive queue data structure.
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Table 2 OLTP performance gain by Oracle OPS.
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Table 3 Performance of remote invocation.
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Table 4 Measurement system specifications.
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