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DOC: A Distributed Object Caching System for
Information Infrastructure
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Abstract

Object caching is a desirable feature to improve the both scalability and performance of
distributed application systems for information infrastructure, the information management
system leveraging the power of network computing. However, in order to exploit such
benefits, we claim that the following problems: cache server placement, cache replacement,
and cache synchronization, should be considered when designing any object cache system.
We are under developing DOC: a Distributed Object Caching, as a part of building our
information infrastructures. In this paper, we show how each problem is inter-related, and

focus to highlight how we handle cache server deployment problem
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Deployment algorithm: In a given network
environment, which servers are $o be selected

Replacemeat algorithm: In a cache,
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SEPA algorithm

Input : the number of clusters %, the object set C with »
objects c;, max_neighbor, and num_local, the set of pre-
computed clusters $ = {5, Sy ..., Sif, £”: the number of
servers to be kept at current locations, and & : the
number of new servers to the network
Output : A set of k clusters § = {5, S» ...
minimizes

Sing that

ZZ(% "-f)"’ Z Z(du "u)“" 2 Z( ”a;')

j=t’s1c, €S, jak4c,eS,

=l ceS,
, and their server locations 5, 53, ..., Steé
Method :
(1) repeat
@ Setnum_no_change 10 0.

®Find & initial medoids m, /<i<k Randomly
select § more medoid objects and set them my.,

Myodenn Mg

Qrepeat

A.Assign each remaining object to the cluster with
the nearest medoid. Assign ¢; to the cluster S; with

the minimal d; Compute the total cost D
=k+é

_Z 3 (d nu)'

=l ¢,a8,
@Randomly select a non medoid object, crandom.
®If swaping crandom with a medoid mi, k’+1<i <k
results in more than (k-k’) changes of medoids, do
not swap. Repeat B.
®Compute the total cost,
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k'+1<i <k,
B. If Dy < D then swap m, with ¢, guom to form the
new set of k medoids.
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® Until num_no_change < max_neighbor do
.
@ Set § OPTy. to the current set S={S,, 5,
..er S¢. 8. increase local by 1.
40  Until local < num_local do (2) to find out
next local optimal set.

(2)Find a § from S OPT; S_OPT:.... S OPT s

which results in the minimal cost. And return the
medoids . m;, ! <j<k+§as center locations of clusters.

MM{E’%’L‘S
Fig. 2. Server Deployment algorithm : SEPA
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