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Network-wide Cooperative Computing Architecture (NCCA)
HIROYUKI YAMASHITA," TOSHIHIKO SUGURIt and SHINGO KINOSHITA!

A network-wide cooperative computing architecture (NCCA) is described that reduces
communication-processing overhead in distributed processing systems. Network-wide load
balancing and fault tolerance are achieved by interconnecting workstations, disks, and other
nodes in a logical ring topology over a high-speed network; by circulating service and infor-
mation request messages over this network; then having the messages accepted by the most
suitable nodes that satisfy the requests. In NCCA, the cooperative processing that used to be
executed by communications between applications is horizontally and vertically migrated to a
lower-layer communication protocol. By the control of this communication protocol, system-
wide cooperation is achieved through autonomous operation of each node. Load balancing is
achieved as each node estimates its own load by monitoring received messages, compares that
value with an updated load threshold for the overall system, and decides whether to accept
processing request messages. A prototype system that includes the protocol processing LSI’s
is under construction. We intend to apply it to WWW and VOD servers and to evaluate their
performance.
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ICPH: ICP header, TYPE: message type, DSTA/SRCA: destination/source address,
CI: control information, AlI: additional information, RI: routing information,
CTR: counter, MD: mode, CVLU: counter value,

NER: execution request, NCP: rotation control, CRNT: current, ORG: original.
RTTH: rotation threshold, HCS: header checksum.
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Fig.4 ICP message format.
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