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Applications
= The Interface Between Human and Data Networks

Interfacing Human and Data Networks

7 Application 7 Application

6 Presenation 6 Presenation

5 Session 5 Session

4 Transport 4 Transport

3 Network 3 Network

2 Datalink 2 Datalink

Network)

1 Physical 1 Physical

OSl Model OSI| Model

The Application layer provides the
interface to the network.




Applications

The Human Network Generates Data

[ 7 Application

6 Presentation

5 Session

4 Transport

3 Metwork

2 Data Link

The Application layer prepares human
communication for transmission over the L
data network.

1 Physical

A A\

Metwork
G e ) )



Applications

The Human Network Generates Data

‘ 7 Application
People create the
communication. 6 Presentation ]
5 Session ]
4 Transport ]
3 Network ]
2 Data Link ]
The Application layer prepares human 1 Physical ]
communication for transmission over the L )
data network.

Metwork



Applications

The Human Network Generates Data

7 Application
Software and hardware
People convert communication to 6 Presentation ]
a digital format.

5 Session ]
4 Transport ]
3 Network ]
2 Data Link ]
The Application layer prepares human 1 Physical ]

communication for transmission over the L
data network.

Network



Applications

The Human Network Generates Data

Application layer services initiate the data
transfer.

[ 7 Application ]

Software and ! ]
People hardware 6 Presentation
- 5 Session ]
- 4 Transport ]
3 Metwork ]
2 Data Link ]
The Application layer prepares human 1 Physical ]

communication for transmission over the i
data network.

Network



Applications

The Human Network Generates Data

Application layer services

[ 7 Application
| |
Software and V}—i;*i : ]
People hardware 6 F‘res. ntation
5 Sesslctn ]
- s I .
4 Tranlpﬂn ] Each layer plays its role.
| |
3 Nervlork ]
| |
2 DataILink ]
| |
The Application layer prepares human 1 F'hyslcal ]
communication for transmission over the L 1 )
data network.

Metwork



Applications

The Human Metwork Generates Data

Application layer services

Software and
People hardware

|

And, the Application layer receives data
from the network and prepares it for
human use.

7 Ap tatiun

6 Pres|9 ntation

5 Sesslon
| |

Each layer plays its role.

4 Tranlsport
| |

2 DataILink
| |

)
)
)
3 Netvlnrk ]
)
J|

1 F'hyslt:al
| |
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Metwork
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Applications
& OSI Model TCP/IP Model
— ) .
l?. Application l Domain Name
System
: Application . [
6. Presentation Layers Application Hypertext
Transfer Protocol
Simple Mail
4. TI'EII'ISDOI't Transfer Protocol
et osa i e
: Layers
2. Data Link
1. Physical Access Configuration




Server Farm

DNS Telnet E-mail DHCP Web FTP
Server Server Server Server Server Server

Server Farm



Server Farm

Domain Name Server (DNS)

Service that provides the IP address of a web site or domain
name so a host can connect to it

DNS Telnet E-mail DHCP Web Server FTP
Server Server Server Server Server

Server Farm



Server Farm

Service that allows administrators to login to a host from a remote

location and control the host as though they were logged in
locally

DNS
Server

Telnet E-mail DHCP VWeb Server
Server Server Server

Server Farm

FTP
Server




Server Farm

» Uses Simple Mail Transfer Protocol (SMTP) Post Office Protocol
(POFP3) or Internet Message Access Protocol (IMAF)

= Used to send e-mail messages from clients to servers over the
Internet
Recipients are specified using the user@xyz format

TrT TR

Telnet E-mail DHCP VWeb Server
Sewer Server Server Server Sewer

Server Farm



Server Farm

Dynamic Host Configuration Protocol (DHCP) Server

Service that assigns the |IP address subnet mask default gateway

and other information to clients

DNS
Server

I e

Telnet E-mail DHCP
Server Server Server

Server Farm

Web Server

FTP
Server




Server Farm

i —

» Hypertext Transfer Protocol (HTTP)

« Used to transfer information between web clients and web
servers

= Most web pages are accessed using HTTFP

DNS Telnet E-mail DHCP Web Server FTP
Server Server Server Server Server

Server Farm




Server Farm

File Transfer Protocol (FTP) Server

Service that allows for the download and upload of files between
a client and server

DNS Telnet E-mail DHCP Web Server FTP
Server Server Server Server Server

Server Farm



Client/Server Model

Client/Server Model Client/Server Model

Files are downloaded from the
server to the client.

u j Download

Croms)
N2

4

(o)
)

3}3 i g

| e o

SERVER CLIENT SERVER Files are uploaded from the client to CLIENT
Resources are stored Aclientisa Resources are stored the server. Aclientis a
on the server, hardware/software on the server. hardware/software
combination that people combination that people
use directly.

use directly.




Client/Server Model

Server processes may support multiple clients.

Telnet Client

.

—
/[ 7 Application
”
”~
”
Telnet P Telnet Client
Daemon i
- — |
| e BN
Telnet Server [ 7 Application S ————-— { 7 Application
Application \\
Y
.
RN Telnet Client
Server Hardware o
Y
N

~
‘[ 7 Application

‘ Client 1

Client 2
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Client 3




Peer to Peer Applications

Peer-to-Peer Networking

Yes. Send over the _
page to print and | will | will share a file | have
print. Meanwhile | will stored on my hard
access a file from your drive. Can you print
drive. the directions?
Printer PEER PEER
T Print server Print client
File client File server
Directly

In a peer-to-peer exchange, both devices are considered

connected . .
equal in the communication process.

printer



Domain Name Server DNS

Resolving DNS Addresses

File Edit View Favorites Tools

O - O RNREG
The name is easy for "‘ﬂ lghggdfwwwdscoxﬂ |

people to use.

Network

DNS Server Client



Domain Name Server DNS

Resolving DNS Addresses

File Edit View Favorites Tools

@Back' O HEe
; B o cscocon

WWW.CiSco.com

&=

DNS Server Client




Domain Name Server DNS

Resolving DNS Addresses

Network
DNS Server Name Address Client
—-
WWW.Ccisco.com 198.133.219.25

o |
Dl oo e Thedovces o umbers.




Domain Name Server DNS

Resolving DNS Addresses

Network

DNS Server ) Client

198.133.219.25

The number is returned back to the client for use
in making requests of the server.



Domain Name Server DNS

Resolving DNS Addresses

198.133.219.25

8

DNS Server Client

A human legible name is resolved to its numeric network
device address by the DNS protocol.



omain Name Server

Using nslookup

<t C:\WINDOWS\systenk22\cmd.exe - nslookup

Microsoft Windows XP [UVersion 5.1.2688)
(CO> Copyright 1985-2081 Microsoft Corp.

C:\Documents and Settings\bradfjoh’>cd..

C:\Documents and Settingsons lookup
Default Server: dns~sj.cisco.con

Address: 171.780.168.183

> www.cisco.com
Server: dns—-sj.cisco.com

Address: 171.79.168_.183

Name : WWW.C1isSCOo.CcORn
Address 198.133.219.25

> cisco.netacad.net
Server: dns~sj.cisco.conm
Address: 171.78.168.183
Non—authoritative answer:
Name : cisco.netacad.net

Address: 128.187.229.58
b




Hyper Text

ransfere Protocol H

HTTP Protocol

HTTP Server

TP

S

Request a page

Bookmarks Tools Help
£ | hepiipomm.cisco.comil




HyperText Transfere Protocol HTTP

HTTP Protocol

HTTP
Respoise
< Netwurk>
HTTPS1.1 200 OK

Date: Mon, 23 May 2005 22:38:324 GMT
Server: Apache/1.3.27 {(unix) (Red-Hat/Linux)
Last-Modified: wed, 08 Jan 2003 23:11:55 GMT
Etag: "3fB0f-1b6-3elcb03b"
Accept-Ranges: bytes
HTTP Content-Length: 438 HTML code for
connection: close
RBEpDnEE content-Type: text/html; charset-UTF-8 [ web page
<html>
<head>
<title>Cisco Systems Inc, Home Page</title>
</ head>
<body>
. - JCONTENTS OF HTML PRAGE. ..
</body> rd

HTTP Server Client

In response to the request, the HTTP server returns code for a web page.



HyperText Transfere Protocol HTTP

HTTP Protocol

HTTP Server

Web page

The browser interprets the HTML code and displays a web page.



Post Office Protocol POP / Simple Malil
Transfer Protocol SMTP

E-mail Client (MUA)

Mail User Agent
(MUA)

Send E-ma ;
Client
SMTP Protocol i
Get E-mail

POP Protocol

SMTP/POP3
Server




Post Office Protocol POP / Simple Mall
Transfer Protocol SMTP

E-mail Server - MDA

Mail User Agent Is the recipient in my list of
(MILA) recipients?
Mo. Forward e-mail to another
Client server.

Mail User Agent Sender Send e-mail

(MUA) \
Cent e

SMTR/POP3
Server

Recipient

Mail Transfer Agent
{MTA)

SMTPRP/POP3
Server

Is the recipient in my list of
recipients?
Yes. Place e-mail in recipient's
Mail Delivery Agent mailbox .

(MDA)

The Mail Delivery Agent process governs delivery of e-mail between servers and clients.



Post Office Protocol POP / Simple Malil
Transfer Protocol SMTP

E-mail Server - MDA

Mail User Agent

(MU A)
w "
Mail User Agent Sender
{MUA) Send E-mail
SMTP
Client
Recipient

Forward E-mail
SMTP

Mail Transfer Agent
{MTA)

POP
Deliver E-mail

Mail Delivery Agent
(MDA)
SMTP is used to forward e-mail. Mail Transfer Agent
POP is used to deliver e-mail. (MTA)



File Transfer Protocol FTP

FTP Process

Network

Server

Control Connection:
Client opens first connection to the server for control traffic.

-4l

Data Connection:
Client opens second connection for data traffic.

Client

>

- . Get Data ®* @ @ @

Based on command sent across control connection, data can be
downloaded from server or uploaded from client.



Dynamic Host Configuration Protocol DHCP

DHCP Servers

ISP DHCP Server
Internet

ISP 1
Router DHCP =
—

Single Home PC erver | Home / Small

Business Network

) " Corporate Network
DHCP Client

e

L ~~ Local DHCP —

Serve

- —

DHCP Client = ]
] ]




elecommunication Network Telnet

Telnet Telnet Telnet
Client Server
IP address

192.168.2.2

o
Computerl [root]$ dir
cache l1lilb lock mail

Network

spool www local loog
tmp b o

Virtual terminal

Telnet provides a way to use a computer,
connected via the network, to access a network
device as if the keyboard and monitor were
directly connected to the device.



Peer-To-Peer Application P2P

Gnutella Suports P2P Applications

‘ Where is: \

Gnutella allows P2P
applications to
search for shared

resources on peers.

Network

l I've Hut it. l




Features, Operation, and Use of TCP/IP
Application Layer Services

= Describe the features of the Gnutella protocol and the role it plays
In supportinag P2P services

Gnutella Suports P2P Applications

Where is: ‘
mysong.mp3

Gnutella allows
P2P applications to
- search for shared
resources on peers.

Ql've got it.

Network

{ I've got it.\rj

{ I've got it. \J—J
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