Lecture No 5

ELECTRONIC MAIL



One of the most popular Internet services is electronic
mail (e-mail). The designers of the Internet probably
never Imagined the popularity of this application
program. Its architecture consists of several
components that we discuss in this chapter.

Architecture

User Agent

Message Transfer Agent: SMTP
Message Access Agent: POP and IMAP
Web-Based Mail
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=~ First scenario in electronic mail

UA: user agent

System
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When the sender and the receiver of an
e-mail are on the same system,
we need only two user agents.
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—  Second scenario in electronic mail

UA: user agent
MTA: message transfer agent

/ >
MTA MTA
client server
System System

(mail server) (mail server)
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When the sender and the receiver of an
e-mail are on different systems, we
need two UAs and a pair of
MTASs (client and server).




Third scenario in electronic mail—

UA

MTA
client

=

MTA

UA: useragent
MTA: message transfer agent

MTA

Internet

client

System
(mail server)

server

System
(mail server)
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When the sender Is connected to the
mail server via a LAN or a WAN,
we need two UAs and two pairs

of MTAs (client and server).



Fourth-scenario in electronic mai e

UA

MTA MAA
Alice client client Bob UA

UA: user agent

MTA: message transfer agent
MAA: message access agent

MTA MAA
server 1 server

Y
. Internet
client server

System System




Push versus pull in electronic email

MTA MTA
client server
Client pushes messages
,
MAA MAA
client server

Client pulls messages

€




When both sender and receiver are
connected to the mail server via
a LAN or a WAN, we need two
UAS, two pairs of MTAs
and a pair of MAAS.
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— Services of user agent

User agent

Composing Reading Replying to Forwarding Handling

messages messages messages messages mailboxes
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Some examples of command-driven
user agents are mail, pine,
and elm.
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Some examples of GUIl-based user
agents are Eudora, Outlook, and
Netscape.



Formatof an e-mail

Behrouz Forouzan
De Anza College
Cupertino, CA 96014

Sophia Fegan
Com-Net
Cupertino, CA 95014

\\/

Mail From: forouzan@deanza.edu
RCPT To: fegan@comnet.com

Envelope

Sophia Fegan
Com-Net

Cupertino, CA 95014
Jan. 5, 2005

Subject: Network

Dear Ms. Fegan:

We want to inform you that
our network is working pro-
perly after the last repair.

Yours truly,
Behrouz Forouzan

From: Behrouz Forouzan
To: Sophia Fegan

Date: 1/5/05

Subject: Network

Header

Dear Ms. Fegan:

We want to inform you that
our network is working pro-
perly after the last repair.

Yours truly,
Behrouz Forouzan

Body

Message

a. Postal mail

b. Electronic mail




4mail address

Local part @ Domain name

Address of the
mailbox on the
mail server

The domain
name of the
mail server
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—  MIME (Multipurpose Internet mail Extension)

User

UA

Non-ASCll code

MIME

7-bit NVT ASCII

MTA

T—— T e

7-bit NVT ASCII

User

UA

i

Non-ASCll code

é

‘ MIME \
A
7-bit NVT ASCII
> MTA




——MIME header

E-mail header

MIME-Version: 1.1

Content-Type: type/subtype

Content-Transfer-Encoding: encoding type MIME headers
Content-Id: message id

Content-Description: textual explanation of nontextual contents

E-mail body




Data types and subtypes in

e

e
Type Subtype Description
Text Plain Unformatted
HTML HTML format (see Chapter 27)
Mixed Body contains ordered parts of different data types
Multipart Parallel Same as above, but no order
Digest Similar to mixed subtypes, but the default is message/
RFC822
Alternative Parts are different versions of the same message
RFC822 Body is an encapsulated message
Message Partial Body is a fragment of a bigger message
External-Body | Body is a reference to another message
Image JPEG Image is in JPEG format
GIF Image is in GIF format
Video MPEG Video is in MPEG format
Audio Basic Single-channel encoding of voice at 8 kHz
Application | PostScript Adobe PostScript

Octet-stream

General binary data (8-bit bytes)
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Content-transfer-encoding

Type Description
7-bit NVT ASCII characters and short lines
8-bit Non-ASCII characters and short lines
Binary Non-ASCII characters with unlimited-length lines
Base-64 6-bit blocks of data encoded into 8-bit ASCII characters
Quoted-printable | Non-ASCII characters encoded as an equals sign followed
by an ASCII code




4TP range

Sender

SMTP

SMTP

Mail server

Receiver

Mail server
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—  Commands and responses

Commands

MTA MTA
client Responses server




//Command format

Keyword: argument(s)
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//POPB and IMAP4 (Internet mail access protocol)

SMTP SMTP

Mail server @ Mail server
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The exchange of commands-and-re ses in POP3

/

Mail server Bob's computer
POP3 POP3
server client

[~ user-name
OK 3|
< password
OK 3|
~— list
e-mail numbers and their sizes >
~— retrieve 1
e-mail 1 >
—~— retrieve N
e-mail N —>

/



Transferring files from one computer to another is one
of the most common tasks expected from a networking
or internetworking environment. As a matter of fact,
the greatest volume of data exchange in the Internet
today Is due to file transfer.

File Transfer Protocol (FTP)
Anonymous FTP
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FTP uses the services of TCP. It needs
two TCP connections.

The well-known port 21 is used for the
control connection and the well-known
port 20 for the data connection.



= FTP

User

User
interface

Control connection
Control

process

Control
process

TCP/IP

Data transfer
process

Data transfer
process

Data connection

Client Server
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//Using the control connection
Local Local
code code
Control NVT ASCII o Control
process Control process
connection

Client Server
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Local data type
and structure

sing the data connection

File type, data structure,
and transmission mode
are defined by the client

Data transfer
process

Client

Local data type
and structure

Data transfer

Data
connection

process

Server



The Hypertext Transfer Protocol (HTTP) is a protocol
used mainly to access data on the World Wide Web.
HTTP functions as a combination of FTP and SMTP.

Topies discussed in this section:
HTTP Transaction
Persistent Versus Nonpersistent Connection
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HTTP uses the services of TCP on well-
known port 80.



//I—ITTP transaction

Server

o (15N’

Response

Request \
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~ Reguest and response messages

Request line

Status line

Headers

Headers

A blank line

A blank line

Body
(present only in
some messages)

Request message

Body
(present only in
some messages)

Response message




——Request and status lines

Space Space

| Request type I ¢ | URL I ¢ | HTTP version I

a. Request line

Space Space

| HTTP version I ¢ | Status code I ¢ | Status phrase I

b. Status line




