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An Implementation of Gang Scheduling by Network Preemption

AtsusHI Horl,t HIROSHI TEZUKAt and YUTAKA ISHIKAWA'

The goal of this research is the implementation of high-performance and easy-to-use parallel
programming environment. We focus on the user-level communication technique and gang
scheduling. In this paper, first we clarify some problems when implementing the user-level
communication and gang scheduling, and then we propose network preemption that can ex-
tract the both benefits of the user-level communication and gang-scheduling. The network
preemption is to save and restore network context when switching parallel processes. The
proposed scheme is implemented on our PC cluster. On our evaluation on the PC cluster,
gang-scheduling overhead is about 2% when the time slice interval is 500 msec. The pro-
posed network preemption can be applied for not only gang scheduling, but also global state
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®1 PCrIAIDHE
Table 1 PC cluster specification.

System Number of Nodes 32
Node Processor Pentium
Clock [MHz] 166
Memory [MB] 64
1/0 Bus PCI
oS NetBSD
Network | Bandwidth [MB/s] 160
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Fig. 3 PC cluster.

&2 PM oAkt
Table 2 PM performance.

Latency [us] | Bandwidth [MB/s]
7.2 117.6

F£&3 FrAvaryFFRboRE/ TR

Table 3 Channel context saving and restoring times.

Buffer Status Save Restore
Send Receive | [msec] [msec]
Empty Empty 0.94 0.37
Full Empty | 2.40 1.84
Empty Full 4.66 2.96
Full Full 6.12 4.43
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