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Demand-Based Mirror System
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ABSTRACT

The mirroring of FTP object is
traditionally made by administrator, The
files mirrored by administrators might not
even used by users because administrators
do not know the user demand. On the other
hand, WWW caching proxy keeps files
according to nser demand. To solve the
drawbacks of FTP mirroring, we use the
user-demand  characteristics of WWW
caching proxy to build an FTP server that
mirrors FTP objects without the need of an
administrator. The mirror on demand FTP
server can mirror popular files and reduce
FTP traffic outside local network.

Keywords: Internet; World Wide Web;
Proxy; FTP; Cache.

1 Introduction

The FTP service is one of the
most commonly used services across the
Internet. Its main function is to let users
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download packages, documents, and files in
which users are interested across the
Internet. However, with the population
growth of the Internet society, the traffic
growth due to the growing population of the
Internet has become an important issue.
This problem is especially important in
areas where the communication link from
local network to the Internet is limited, such
as TANET in the Taiwan area. Current
techniques to solve such traffic problem
includes  proxy-caching[6],[7],[8] and
mirroring[9].

Caching technique is often used to
reduce WWW traffic on the communication
link and shorten response time in the WWW
requests. This method requires users to set
their browsers right so that the browsers can
redirect user’s requests to the caching proxy
server. The caching proxy server, on
demand of user’s requests, relay requests to
WWW servers and caches and forward the
results to users if the requested objects are
not in the caching proxy server, or response
the requested objects to users without
contacting the WWW servers in the remote
side if the requested objects are already in
the caching proxy server. When the
redirected user requests can be satisfied by
the caching proxy server, the user gets
shorter response time and the traffic load is
reduced on the communication link. When
the caching proxy server’s capacity is full,
the caching proxy server will purge out
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some objects from the proxy.

A mirror site stores files that will
likely to be used by users across the Internet.
If the files that users want are located at
remote site, it will spend much time and
cause certain amount of traffic load ‘to
download files. If the traffic capacity of the
communication link to the Internet is limited,
such as that of TANET, it will become an
important issue to reduce the traffic load on
the communication link. Mirroring are often
used to solve this problem. FTP server
administrators use a MIRROR[4] program
to copy files at remote FTP servers to the
local FTP servers (which is called mirror
site) so that users can get the wanted files at
local site, thus reduce the traffic load on the
limited communication link.

The problems of the mirror
system are:(1) it requires a administrator to
decide which files to copy and which files
not to copy, (2) the adminitrator might copy
files that are not popular any more, thus
wasting communication resource on
copying the not needed files, (3) the users
may not even know the existence of such
mirror site, thus mirroring is in vain and
(4)searching the needed files among files on
the mirror site is time-consuming. The main
purpose of this paper is to solve the
problems of such mirror system. We
combine the strength of caching and
mirroring and build a system that mirror
files on user’s demand without the need of
administrators. The roadmap of this paper is
organized as follows. Section 2 will discuss
the strength and weakness of caching and
mirroring. We propose an improved
architechture of mirror system that in

section 3. Section 4 reports the current
usage statistics of our system. Finally in
section 5, we concludes our work and
discuss future work.

2 Mirroring and Caching

In this section, we examined the
difference between mirroring and caching
techniques. As stated previously, mirroring
and caching are two commonly used
techniques to alleviate the traffic load on the
communication link to the internet. The
objects on the caching proxy server are
stored according to user demand. Each
WWW/FTP object on the proxy server are
at least accessed once by users. Traditional
caching proxy server will not stored objects
that are not demanded by users. On the
other hand, objects on the mirror site might
not be accessed by users, because the
administrators do not know what user’s
requests are now. Therefore, caching has on-
demand characteristics while mirroring do
not.

On the other hand, objects on the
mirror site has longer TTL ( time-to-live)
value. Because FTP objects are not likely to
change very often, the mirrored copies of
FTP objects can stayed on the mirror site
longer without worrying their validity (or
freshness). The objects on the caching proxy
server are often expired or purged out
quickly from the proxy server because of
the cache replacement. Thus the mirrored
copies of FTP objects are utilized for longer
time than the WWW cached objects. It is
important to decide which FTP objects to
replicate on the local disk because that if we
make the wrong decision, the mirrored

Table 1 Difference between mirroring and caching

Mirroring Caching
On-Demand characteristics v
File copy decision by v %
Administrator
Long TTL on local storage v ®
disk
Visible by users v 2
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objects wastes disk space and will consumes
disk space for much longer time that of

WWW objects.
Another difference between FTP
mirroring and WWW caching is that

mirrored files can be searched and are
visible to users while cached objects on
proxy server are transparent to WWW users.
The visibility of mirrored objects can be
searched via search engine such as
Archie[l1]. Table 1 list the difference
between mirroring and caching.

3 System architecture of
Mirror system

In order to improve the tradition mirror
system, we combine the strength of WWW
caching and FTP mirroring to let the system
mirror FTP objects according to user
demand without the help of administrators.
Our system utilization the user-demand
characteristics of WWW caching proxy
server to help replicating FTP objects. Our
system contains the following components:
(1).WWW caching proxy server (or cache
server), (2).Local FTP server, and (3).
proxy-fip client. Figure 1 shows the
architecture of our demand-based mirroring
system that combining the WWW caching
proxy server and FTP mirror server.

3.1 WWW caching proxy server
WWW caching proxy server can be
used to cache FTP objects. The user redirect
FTP retrieval requests to WWW cache
server, thus cache server can therefore cache
the FTP objects. Because of demand-based
characteristics of user FTP retrieval requests,
then we can use the user requests
information to copy FTP objects to local
FTP server. Currently we used Squid
Internet Object Cache[10] as our cache
server and we modify it so that it can
replicate FTP objects to local FTP server.

3.2 Local FTP Server

The local FTP server has large
disk space capable of storing FTP objects
across the internet. The FTP objects are
mirrored to this FTP server via our proxy
cache server. This made the invisible FTP
objects on the WWW cache server visible
on the local FTP server. Search engines like
Archie[1] can gather information on this
local FTP server and make human search
FTP objects more easily. This reduce the
traffic to fetching FTP objects across the
communication link of which bandwidth is
limited.

3.3 Popularity of FTP objects
Although the storage space for FTP
objects mirrored by cache server is large, it
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Figure 1. Architecture of Demand based mirroring system.
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Figure 2. The Popularity of FTP objects memory area.

is possible that local FTP server run out of
disk space in the long run of mirroring FTP
objects via cache server. When the disk
space are full, the system must purge some
FTP objects out of the disk space. There are
several algorithms for choosing objects out
of the disk space. Traditionally in virtual
memory system [2,3], LRU (Least Recently
Used) algorithm is generally used for
choosing a page to be purged out of the
physical memory area.

The reason for using LRU page
replacement algorithm is that program
behavior of accessing memory exhibits
strong temporal locality characteristics.
However, in the FTP retrieval behavior,
we don't know if the temporal locality
characteristics still exists in the FTP objects
retrieval behavior. Instead of using LRU
algorithm, we investigate another approach:
frequency based algorithm. The frequency-
based algorithm choose the objects/pages
which are least frequently used. We
investigate the FTP reference stream to see
if the frequency based algorithm fits in FTP
objects accessing behavior. We use the
proxy server's log to get the FTP objects
reference stream, and then we count how
many times each FTP objects are accessed.
The reference stream are logged from 04:30
December 10 1996 to 04:30 December 27
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1996. The number of times of FTP objects
retrieval is 12035 and the number of FTP
objects accessed is 3896. Figure 2 shows the
sorted popularity each FTP objects. We
found that the popularity of FTP objects
confirms to the Zipf's law[5]. The Zipf's law
can be showed by the following equation:

F(X)x +

X represents the rank of objects, and
F(X) represents the frequency of the Xth
object being accessed. FTP objects access
behavior shows Zipf's law. From Fig 2, we
know that out of the 3896 files being
accessed, more than 2000 files are only
accessed once while the top 100 files are
accessed at least 10 times. Thus the
popularity of FTP objects can be used as an
index for choosing objects to be purged. If
we accumulate access times from the hottest
FTP objects to the least popular objects, we
can know how many FTP objects will
account for how many FTP requests. Figure
3 shows that top 12.5% files account 60% of:
the requests and top 37.5% files can account
for 80% of the FTP requests.

3.4 Proxy-FTP client

Current common FTP client
software make connection directly to FTP
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Figure 3. Accumulated Frequency of FTP objects

servers without proxying. Therefore, we
design a FTP Client program that redirects
requests to WWW proxy server, which will
hopefully reduce FTP traffic. The Proxy-
FTP client talks to WWW proxy server with
HTTP protocol, and can be used to
download public files (files on anonymous
FTP servers).

4 System usage report
We set up a FTP server that mirrors

FTP objects automatically with the help of
WWW proxy server. The mirrored copies
on the local FTP server have more user-
demand characteristics than those of
mirrored by administrators. The mirrored
files on FTP server are highly utilized. We
examined the number of times being

accessed of each FTP object on the FTP
server. If a object being accessed is repeated
accessed again and again, we know that this
object is very popular, in such case the
mirroring of such a file can reduce much
bandwidth because the local FTP server
satisfy the demand of requesting such a file.
We examine each day's FTP traffic serviced
by local mirror server and the redundant
traffic. Redundant traffic is caused by
accessing files that are already accessed.
Figure 4 shows the FTP traffic serviced by
mirror server on FTP objects outside from
TANET and the redundant traffic. Lighter
color bars represent FTP traffic serviced and
darker color bars mean redundant traffic.
For 11 days of FTP objects retrieval, 1070
MB of traffic is serviced and 905 MB of
traffic is redundant.

FT? traffic statistics for files outside TANET

Traffic (MB)

2 g 3 g g g g g ) 2 ) E:
< = & & 8 3 3] ] 3 ] &
Date
Figure 4.
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5 Conclusion and Future work
In this paper, we discuss the improved
mirror system that is demand based. The
mirror on demand FTP server mirror
files with the help of WWW cache server. A
Proxy-FTP client is designed to utilize
proxy server for FTP objects retrieval. We
find that mirrored copies on the system are
popular and thus help alleviate traffic
demand on communication link.
In this paper, we also discuss the frequency
based algorithm for purging FTP objects out
of our FTP mirror server.
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