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Design and Implementation of a Migration System for
Communicating Processes outside the UNIX Kernel

Tosuio SHIRARIHARAT and Tatsunor:r Kanarf

In a distributed computing environment, process migration is a useful mechanism for load
balancing and non-stop computing. However, it is difficult to migrate a process which
communicates with other processes without affecting peer-processes. In this paper, we de-
scribe a newly developed migration system for processes which communicate by UNIX
sockets. This system is composed of migration servers and migration libraries. When a
communicating process is migrated, the migration servers and the process’s migration li-
brary save and restore the status information of sockets. In case of connected sockets, the
migration servers create new connected sockets and deliver them to migrated process and
peer-process. Concerning connectionless sockets, the migration servers receive messages ad-
dressed to old sockets and forward them to new sockets of migrated processes. Migration
libraries have same interface with UNIX socket and conceal implementation details of these
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mechanisms from user programs.

This system is implemented outside the UNIX kernel

and any user process can be migrated without rewriting source programs.
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Fig. 1 Overview of the process migration system.
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Fig. 5 Migration procedure of a connectionless socket process
without a home-node.
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Fig. 6 Migration time when process size varies.
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