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ABSTRACT

Mailing List System is one of the most useful systems nowadays. But this system still
has many disadvantages such as the redundancy of sending the same e-mail to subscribers
although these subscribers are located on the same or familiar network. The problem of
redundancy causes the system faces consumed resource problem and traffic problem of sending
the same e-mail to each subscriber. It has many attempts to solve the disadvantages listed above,
for examples, the method of using the Sub-mailing List System. But this method still doesn’t
absolutely resolve because Sub-list server has to works too hard — server must either store e-mail
or forward e-mail to every subscriber in case of system loaded with many subscribers. Thus this
article aims to propose the method of solving mentioned problems by dividing them and
hierarchical into sub-list. This method also applies the principle of sub-mailing list system and the

Proxy/Cache system that confide the best solution for the utmost benefit of the subscriber.
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Sender 220 1IML2.IML dipac.it.kmitl.ac.th ESMTP Sendmail 8.11.6/8.11.6: Sun, 10 Apr 2005 16:43:38 GMT

Receiver : EHLO ML dipac.it.kmitl.ac,th

Sender 250-1IML2 1ML dipac.it.kmitl.ac.th lello 1ML .dipac.it.kmitl.ac,th [192.168.1.6). pleased 1o meet you
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Receiver telnet HML2 HML dipac.it. kmitl.ac.th
Sender +0OK POP3 Server ready

Receiver user hwen@eHML2. HML dipac.it.kmitl.ac.th
Sender +0OK

Receiver pass abcl23

Sender +OK user successtully logged in
Receiver @ list

Sender 1 498

Sender - 2 9876

Sender - i

Receiver Retr 1

Sender [mail header and message]

Receiver Retr 2

Sender [mail header and message|

Receiver dele |

Receiver QuUIT

Sender - +0OK POP3 Server signed off
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#!/usr/bin/perl

use Mail::MboxParser;
use Mail::Mailer;

R R
# Declare Variable
HHHHHHHH R A

$path = "/temp/mbox";

my $inp = \*STDIN;
my $mb = Mail::MboxParser->new($inp);

while (my $msg = $mb->next. message)

{
$suj = $msg->header->{subject} || '<No text message>'; #get subject
$id = $msg->header->{'message-id'}; #get message-id
$mid = &find message id($id);

# $body att = $msg->get entity body(1); #get body part] : text
$msg->store all attachments(path => $path.$mid, store only =>".");

}

&send_mail,

HHHHEHHHHHEH
sub find message id

{
my Sinput=$ [0]; #keep message-id from STDIN

my $ms_id;

if ($input =~ /<(.*)@/) #cut string
{

$ms id = $1;

return $ms_id;

}
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else

return;

R
sub send_mail
{
#iHHHE use Mail::Mailer
my $type = 'sendmail’; #Call sendmail program
my $mailprog = Mail::Mailer->new($type); #Make mail

#mail headers to use in the message, example 1
%headers = (

'To'=>'mono@hml.dipac.it kmitl.ac.th',

'From'=>"HML_Root',
'Subject'=>"$suj : $suj"
);

$mailprog->open(\%headers); #Fill mail header
print $mailprog "http://161.246.49.50/suchada/mail/$mid/

Click URL to read your message and attach file.\n
$mailprog->close;
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Abstract

The fundamental of legacy mailing list system
was that only-one e-mail that sent to every user in
the system. However, there were some disadvantages
from using this system, it was complicated by
sending the same e-mails to everyone in the system.
Therefore, the network has high traffic, less
_bandwidth and less storage of system. The
newsgroup technique was proposed to solve these
problems. Unfortunately, it can solve just some
problems. There was another technique called
submailing list system. Although, it can solve the rest
of problems, server was overload. This research
proposes the new system called Hierarchical Mailing
List System that applied some rdvantages from
legacy mailing list system, newsgroups, submailing
list system a nd p roxy/cache for making mailing l ist
system more efficient.

1. Introduction

Electronic Mail System or E-mail is very useful to
communicate via Internet. It is the oldest method of
communication of Internet. Each user owns an E-
mail Address in which uses communicate with each
other [2]. E-mail uses MIME (Multipurpose Internet
Mail Extensions) for encryption [6], and SMTP
(Simple Mail Transfer Protocol) for sending and
receiving e-mail via Internet [4].

Mailing List System applies to use E-mail
System. A mailing list is a list of e-mail address of
people interested in a same subject. When users
subscribe to a mailing list, user can interact with
people who have similar interests. When user sends a
message, it will be sent to everyone on the list.
Mailing list systemn saves times into follow news or
information. And the processing of a mailing list
system is shown in Figure 1.

The processing steps of a mailing list system are
shown below:

Step 1. User sends original e-mail to system.

Step 2. When server receives e-mail, it dispatches
e-mail to all subscribers in system.

Step 3. E-mail has been kept in mailbox of each
subscriber.
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Step 4. Subscriber read e-mail by opening e-mail
directly from subscriber’s mailbox.

Figure 1. Processing of 2 mailing list system

Newsgroup is related to benefit that user can give
their own information about topics to other users.
Newsgroup is one of the oldest things on the
Internet, where users could answer, query and also
ask questions. The communication through
newsgroups is written. Newsgroup use NNTP
(Network News Transfer Protocol). User could get
information on everything, besides which user could
post them own messages [1]. By subscribing to a
newsgroup, user can communicate with people
sharing similar interests. Messages are sorted
according to a subject which is named a newsgroup.
It's usual for news servers to have a list of some
thousands groups. So news server is a centralized
approaches. In order to be part of a newsgroup, user
will require a newsreader program.

The main advantage of a mailing list over a
newsgroup is mailing list system can retrieve and
read, postings information from anywhere by
Internet. Those messages are automatically delivered
to recipient’s mailbox quickly. In addition, There are
two types of mailing list: public and private whiling
newsgroup is public type. Mailing list system can
define sending e-mail to recipient by prtlic or
private. However, newsgroup sends information by
public only.

Although mailing list systems have many
advantages but still have some disadvantages. A mail
will be sent to all subscribers that make the traffic
jam of networks and the redundancy of same e-mail
in mailboxes. The server is overload. When the
server was damaged, user cannot get any information
or acknowledge. If Mailing List Systems are getting
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bigger or having more members, it can create more
problems in the system too.

Submailing list system was proposed to solve
problem of mailing list system [8]. It reduced
redundancy of same e-mail in mailbox and traffic of
network but its server has been loaded because it still
has centralize processing like Mailing List System
that makes this system is not so good.

Therefore this research proposes Hierarchical
mailing list system for developing mailing list
system. It can solve several problems. It has
distributed processing that supports increasing of
more users in system, and still has a good
performance and more efficient.

2. Hierarchical Mailing List

Hierarchical Mailing List System is based on the
best service for every user in the list. It sends e-mail
to every user quickly. It includes many tree
structures connected together. Hierarchical Mailing
List System can solve other problems, such as traffic
network, channel communication or bandwidth and,
mail storage.

We start explanation with defining some technical
words and functions of Hierarchical Mailing List
System, which are
e Mainlist Server — located is on the top of tree

structure. The functions are converting full e-
mail to short e-mail, keeping full e-mail in ‘mail
storage, distributing full e-mail to other mainlist
server and, distributing short e-mail to MTA and
sublist servers.

e Sublist Server — located is under mainlist server
or sublist server. T he functions are d istributing
short e-mail to MTAs and sublist servers that are
in the next of lower level.

e Subscriber — User who is member of a list
system. )

« Sublist Gateway — The function is converting
full e-mail to short e-mail.

e Distributor — The function is distributing full e-
mail to mainlist server and short e-mail to sublist
server and MTA following by table 1 and 2.

e Mail Storage — is at a mainlist server. The
function is keeping original full e-mail
permanently.

2.1 Elementary structure of Hierarchical
Mailing List System

First of all, we categorize all subscribers of
mailing list in to groups according to network
location that subscribers using and separate groups of
subscribers i nto small a ppreciative groups in which
controlled by a server. Mainlist server has child
nodes that are called sublist server. Mainlist server,
has mail storage, serves many sublist servers in its

ISBN: 974-615-089-8

trec a Figure 2 and communicates to other mainlist
servers as Figure 3.

system

Figure 3. Overall of hierarchical mailing list system

The top level of tree is root, called mainlist server.
Mainlist s erver includes sublist gateway, distributor
and mail storage. Mainlist server has members that
are subscribers and sublist servers, shown in Figure
4,

!\l

!

£
g
g

st

Sublist Malnlist

Figure 4. The inside structure of mainlist server
Suuiist server is a member of mainlist server. The
members of sublist are subscribers and other sublist

servers. Sublist server includes sublist gateway,
distributor and proxy/cache, shown in Figure 5.
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|25

A EA
Servor

Figure 5. The inside structure of sublist server
There are two tables, those are kept in distributor.
Distributor dispatches full e-mail to other mainlist
and short e-mail to subscribers and other sublist by
checking algorithm in its server.

Table 1. Keep Subscriber address list to be member.
Address
AA

BB
CcC

Table 2. Keep server address list and type

Addrezs Type
Mainlist2@ML.com Upper
Mainlist3@ML.com Upper
Sublist2@Mainlist]. ML.com Lower
Sublist3@Mainlist] ML.com Lower
Sublist4@Mainlist] ML.com Lower

2.2 Theory of Hierarchical Mailing List
System

Then, we combine accessories and connect
together, we create a new system called Hierarchical
Mailing List System, and Hierarchical Mailing List
System has shown in Figure 6.

o

on

Figure 6. Procesaizg o0 Lorurchical mailing list
system

In network. hicrarchical mailing list system
performing has been spiii fite two ways. When e
mail has beei sept oo syriemy System processing
steps are shown below

ISBN . 974-615-089-8

e E-mail was sent to system

Step 1. User sends original e-mail to recipient via
Internet by e-mail system and this e-mail reach
MTA.

Step2. In the case of user sends e-mail to
hierarchical mailing list system, MTA sends full e-
mail to mainlist server. Otherwise MTA sends e-mail
to recipient directly.

Step 3. Mainlist server checks incoming e-mail by
its algorithm and keeps full e-mail in mail storage
and then distributes full e-mail. to other. mainlist
Servers. ‘
Step 4. Mainlist server changes full e-mail to short
e-mail.

Step 5. Mainlist server distributes short e-mail to its
members, which are MTA and/or sublist servers.
Sublist servers get short e-mail and distribute short e-
mail to their members (MTA and/or sublist servers).
Step v. Performs stcp 5 until short e-mail reaches
subscriber’s mailbox.

o  Subscriber read e-mail

Siep 7. Subscribers will able to read mail from
short e-mail and to get full body of e-mail by
clicking to URL.

Step 8. If system cannot find full body e-mail from
proxy/cachg. system gets it from mail storage.

The most important part of Hierarchical Mailing
List System is the algoritim which performs inside
both mainlist server and sublist servers. The
algorithm of server steps is shown below:

When sublist server or mainlist get e-mail.

1) Inthe case of mainlist server, it checks e-mail by
its algorithm whether e-mail is full e-mail. If e-
mail is full e-mail, it performs step 3. In the casc
of sublist server, it performs step 5.

2) It checks e-mail by its algorithm whether e-mail
has been sent from server that is in the list of
table 2 and has upper type. If it’s true, it keeps
that e-mail as a file in mail storage and names
this file by Message-ID Header and performs
next step. If it’s false, it keeps that e-mail as a
file in mail storage and names this file by
Message-ID Header and sends copies of this file
to other mainlist servers those are in the list of
table 2 and have upper type.

3) Mainlist server changes full e-mail to short e-
mail by changing its access type to URL and
Content-Type to Message/External-Body (5,71

4) The server sends short e-mail to subscribers
those are ir the list of table 1 and sublist servers
those are in the listof table 2 and has lower type.

Even it would have some changes in the system,
such as number of member grow up, hierarchical
mailing list sysiem  has mechanism  to  change
structure automaiically. Conscquently, this system
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always has service to subscribers. So that is the most
important, user can use it 24 hours as usual.

The processing of the legacy system, there is only
one server in system. The server may have over load
when system grows that means server has got to
process too much e-mails in system.

Chedck e-mail
s full mai?

keep full e-mall In mall
storage and eand full
e-mall o server in the hist
of table 2 and upper type

Xeep full e-mail n
mail storaga

=

Change full e-mall ©
shart e-mall

T

Sand short A-mall i all .

list in table 1 and server v

In the list of tabla 2,
lower type

L

Figure 7. Algorithm of mainlist and sublist server

3. Analysis

Compare to legacy system, hierarchical mailing
list system its more complicate than legacy s ystem.
Hierarchical mailing list system has many steps to
process in system. However, it has more high
performance than legacy system.

We can differentiate hierarchical mailing list
system and legacy system Dby comparing disk

storage.
N, = Number of subscriber
Nusw = Number of mainiist scrver
Ngp = Number of sublist server
Nur = Number of full e-mal
Nye = Number of short ¢-mail

BMF,,, = Average size of full e-mal
BMC,,, = Average size of short e-mail

ISEN 974-615-089-8

BSy. = Total bytes of storage e-mail in
mailing list system

BS;p. = Total bytes of storage e-mail in
hierarchical mailing list system

So the performance of the mailing list system is
851y = (Nu * Npe * BMF g ) (1

Therefore, the hierarchical mailing list system is

_ (NML * NMF * BMF,W)-F (NU ¥ NHC . BMCan
BSumL = 1 (NSL * Nygp * BMFa\.Q)' )

2

From Equations (1) and (2), in the case of the
number of e-mail is equal, the total bytes of storage
of legacy system is more than hierarchical mailing
list system because of all subsciibers of legacy
s-tem have short e-mails in their mailbox and full e-
mails have been kept in mail storage in mainlist
Server.

We can differentiate legacy system and
hierarchical ~mailing list system by traffic or
bandwidth.

Nyra = Number of MTA in system

Ny = Number of request e-mail of Proxy

Np = Number of Proxy was get request

BMR,,; = Average size of request e-mail

BTy = Total bytes of traffic e-mail of mailing
list system

BT;pq = Total bytes of traffic e-mail of
hierarchical mailing list system

So the performance of the mailing list system is
BTy = (Nuae = BMFaug)+ (Noara *Noar * BMFavg) 3)
Therefore, the hierarchical mailing list system is

BTy = (e * BMFaug )+ (L * Nuee * BMFag) +
st{ + NHTA) g NMC * BMCM]+ (4)

[{N,, * Ng * BMR g ) }

+ (Np * Nye * BMFayg )

From equation (3) and (4), in this experiment, if
number of all subscribers in system is equal, total
bytes of traffic of legacy system more than
hicrarchical mailing list system because legacy
system copy full e-mails and sent to all subscribers in
system. However, hierarchical mailing list system
copy only short e-mails and sent to all members
which size of short e-mail is smaller than full e-mail.

Wec can differentiate  legacy system and
hierarchical mailing list system by access time,
where:

NTF,,, = Average time for sending full e-mail

NTC,q

0

Average time for sending short e-mail
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= Average time for converting full e-

Tswg
mail to short e-mail

TB,, = Average time for storing full e-mail in
mail storage

Tcahe =Total time for opening c-mail of
subscriber

Tar = Total access times e-mail of subscriber

Tume = Total access times c-n'_:ail of subscriber

So, the performance of the mailing list system is
T, = Do * NTFqg )+ (s * N * NTFayg) (5)

Therefore, the hicrarchical mailing list system is

% {NML 'NM'-"WM)*
Trn.‘hﬂ‘ NT-FW]+[(N9.'NMC*NTCan) ]+.
hMF *(TSavg + mavq)]* pera * Mo * NTCBV'J]+ Teache

(©)

From Equations (5) and (6), the tGul access time
of mailing list system depends on number of all
subscribers. However total access times of
hierarchical mailing list s ystem d epends on number
of level tree and proxy/cache server. In fact. the
number of subscribers of system is too many.
Hierarchical mailing list system applies - some
advantages of proxy/cache system to save bandwidth
and reduces traffic in network. In these experiments,
the number of subscribers is equal, total access times
of legacy system is more than hierarchical mailing
list system. One-server in‘legacy system has many
loads from sending full e-mail to all subscribers in
system. In the other hand, servers of hierarchical
mailing list system send short just e-mails and use
fewer times in get full body e-mail from cache.
Nevertheless, we still find obvious results number of
level in system.

What is appreciated from the three experiments,
namely, we see that the hierarchical mailing list
system has high performance greater than the legacy
system.
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4. Summary

From the equation analysis, we compare between
the hierarchical mailing list system and the Jegacy
system. It is shown that the hierarchical mailing list
system has high performance because it can manage
traffic of sending e-mail, store e-mail in the system,
and reduce redundancy of storing the same e-mail in

- the mailbox. Moreover, it reduces redundancy of

sending the same e-mail in the network. Access time
of the hierarchical mailing list system will require
less time than the legacy system. y

Thus, hierarchical mailing list system can solve
the problems of the mailing list system because the
system is based on distributed processing, faster
work, and saving the resources in the system (storage
and bandwidth) more efficiently than the legacy
system.
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