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The Analysis of TCP/IP Communication Behavior on Parallel Applications

TAKANO RYOUSEL "t ISHIKAWA YUTAKA ,tttt KuDOH TOMOHIRO ,t
MATSUDA MOTOHIKO ,t+ KODAMA YUETSU t and TEZUKA HIROSHI *

When the bandwidth-latency product of a network is large, degradation of the TCP/IP
communication performance is often observed even though no actual network congestions oc-
cur. This is because the current TCP implementation transits to the network congestion state
in the case the interface queue of the sender becomes full. If the implementation does not
transit to the congestion state in such case, the performance is not dropped. In a parallel
application using TCP/IP, communication may involve several TCP connections at the same
time. When a node simultaneously sends and receives data, it is important to send the ac-
knowledge packets promptly as well as sending the data efficiently. However, when the queue
full is not regarded as congestion, fairness among connections is not guaranteed. Therefore,
the acknowledgment transmission is sometimes delayed, and the communication performance
is degraded. This paper investigates this phenomena and discusses some solutions which
include a new interface queue implementation which will transmit the acknowledgment pack-
ets promptly, and a new implementation scheme by which the user process may know the
completion of the actual data transmission.
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Table 1 Host Specification
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Main Memory | FSB800 512MB

Mother Board | Intel D865GCL
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Kernel Linux 2.4.20
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Fig.4 Single Stream and One-way communication (Send
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(Send Stall is regarded as congestion)
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Fig.11 Two Connections and One-way Communication

(Send Stall is not regarded as congestion)
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