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Uses of Computer Networks

1- Business Applications ‘
<* Most companies have a substantial number of computers.

<> e-commerceﬁ' doing business electronically.
<> There mam .concern is the resource sharing. . ° ‘
<> Ne?:tworks called VPNs (Virtual Private Networks) may be

uséd to join the individual networks at different sites into
10001 01
one extended network. (40

{ Q- Server—Clint model: It is widely used and forms the basis of N
’

! !
0 0 much network usage. The most popular reallzatlen is that

o of a Web application, in which the server generates Web

pages based on its database in response to cllent--requests. 0
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Uses of Computer Networks

1- Business Applications
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Figure 1-1. A network with two clients and one server.

Client machine Server machine 0 1 1 f"'
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\ ! Client process Server process |
Figure 1-2. The client-server model involves requests and replies. 0 N
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Uses of Computer Networks

2- Horpe Applications

+* Much of th—lS information is accessed using the client-server
model, but there is different, popular model for accessing
information that goes by the name of peer—to-pl&er

communlcatlon, such as Bit-Torrent. : 0
& ] 0

Figure 1-3. In a peer-to-peer system there are no fixed clients and servers. f

ﬂPowe?r-Lme Networks and RFID Technology ' p

0 0
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Uses of Computer Networks
3- Mobile Users
+¢ Cellular Networks and Mobile Hotspots.
0 Y0, ¢
< Fixed)wireless'vs. mobile wireless networks. . A0
, ol
I'p Wireless | Mobile Typical applications P
',’ - No No Desktop computers in offices O s
No Yes A notebook computer used in a hotel room 0 U
h Yes No Networks in unwired buildings i XA
Ui Yes Yes Store inventory with a handheld computer v

100011 01

1 Figure 1-5. Combinations of wireless networks and mobile computing.

1% NFC Sensor Networks, and Wearable Technologles _ 01 10
|
.
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0 4- Somal Users

. Profilmg and Cookies. / ‘.T Y0 4
. Bdtneﬂt and Fishing & CAPTCHA 0p !
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Network Hardware

<o NW hardware has two main dimensions:

1- JTransmlsswn topology; the link used for communlcatlon
a- Broadtast links. v\ X
b-Point-point llnks (unicast).

c- Muiticasting. , 018 0

2I-L:Scal‘i'\e'; distance is the metric for classification. = 1" i1

a- Personal Area Networks (PAN) 110
1b Local Area Network (LAN)

| c- l\getropolltan Area Networks (MAN)
' d-'Wide Area Network (WAN) Dtgd 0g 11, 01

e- Internet&{orks (Internet)
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Network Hardware

a- Personal Area Networks (PAN)

p communlcate over the range of a person.
A common example is a wireless network that connects a
computer with its peripherals. ‘
* Also, the master-slave Bluetooth Networks. 0
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Network Hardware

b- Local Area Networks (LLAN)

LAN is a prlvately owned network that operates w1th1n and
nearby a single building.
When LANs are used by companies, they are called nterprls

networks. 0
In %neless, LLANs, every computer has a radio modem and [an

antenna that it uses to communicate with other computers. In |

npsE cases, each computer talks through the (Access Pornt),
wireless router, or base station.

Access | To wired network
point
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Network Hardware

b- Local Area Networks (LAN)

There is a’standard for wireless LANs called IEEE 802 11,
popularly known as Wi-Fi.

The topology of many wired LANSs is built from point-to-
point links, IEEE 802.3, popularly called Ethernet, is, by far,
thé ‘most common type of wired LAN. The job of the swl)tch is
to relay packets between computers that are attached ‘to 1t
using | the address in each packet to determine which
corﬁpﬂter to send it to. 01
Classical (original) Ethernet VS. Switched Ethernet.

Static Allocatlon VS. Dynamic Allocation of Broadcast NWS

€- Metropolltan Area Networks (MAN) v
» \It coyers a city. The best-known examples of MANS are/the
cable television networks available in many cities., 7, n
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Network Hardware

d- Wide Area Networks (WAN)

* Itspansa large geographical area, often a country ‘or continent.

* The WAN looks similar to a large wired LAN. " ' ¢

* In a WAN the hosts and subnet are owned and operated by
differént people, where the term “subnet” is the collection of'
routers and communication lines that moved packets from the
source host to the destination host.
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Network Hardware

d- Wide Area Networks (WAN)

* Routers 1n WAN will usually connect different kinds' of
netwarking technology. The networks inside the: ofﬁces may be
switched Ethernet, for example, while the long dlstance

traPsm1551on lines may be SONET links
* Dedicated, WAN transmission (VPN) VS ISP Eb\lA@\I
transmlsswn. "_ !
L \\/ \
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Network Software

s Protocol hierarchies

Netv&;orks are’organized as a stack of layers or levels each one built
upon theé one below it. The number of layers, the name of each layer,
the contents of each layer, and the function of each layer differ from
network to network.

The, purpose of each layer is to offer certain services to theq1 gn

layers while shielding those layers from the details of ‘how the |

oﬁf@rﬁd éervwes are actually implemented. ) 1

In a sense, each layer is a kind of virtual machine (black box)
offering certain services to the layer above it.

When layer n on one machine carries on a conversation W1t la)ler

U mong another machine, the rules and conventions. uSed m this

conversation are collectively known as the layer mprotocol.
]§a51cally, a protocol is an agreement between thé commumcatmg
parties on how, communication is to proceed. 00 10 0
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Network Software

% Protocol hierarchies
For' the five-layer network , the

Y,. i Loy Host 1 Host 2
entities comprising the Layer 5 protocol
corresponding °  layers on l@ - @
different machines are called ™™ | — |
peers. The peers may be software Eﬁ - @
processes, hardware devices, or Layver34intedace PP l
even human beings. @ - @
In q;tlger,: words, it is the peers that Laer2zerics | !
communicate by using the protocol @ il @
to talk to each other. Layer 12 .menacel [
Each layer passes data and control I@ N o) @

; inﬁorr'-ha}tion to the layer I !
imme@j‘ate’ly belqw it. . l mwremre ‘
Between each pair of adjacent
layers is an, interface. ' U
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Network Software

s Protocol hierarchies

A A seUt of layers and protocols is called a network architecture:
* A list'of the protocols used by a certain system, one protocol per
layer, is called a protocol stack. i o

Layer A
5 it I )
5 .. .l .ocoo R ™ ] ) &
\ U
‘ B o tmtene
‘l Layer 3
3 Fm AL
Layer 2 1 T
protocol \
1 2[Ha[Hs[Ha[ M [To]  [Hos] Mo [To]--—---- ~|HlesIHaiM-[Tzl [He]ha] me 7] 1 C
00! ’
v ( .
\ ) 1
Source machine Destination machine -
/]
- W/
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Network Software

¢ Design Issues for the Layers

. Sogne ’of the key design issues that occur in computer networks
will comle up inlayer after layer, such as:
1.; Reliability; by considering error detection, error correctron
routing. 0 ; 0
2 Scalable by using addressing and naming. 1010 2
3. ,St tlstrcal Multiplexing; by considering resource allocati n,
ﬂow ‘control, . Congestion control, quality of seryice,

A

conﬁdentrahty, authentication, and integrity. 01 1 k
R A N
gL 00, !
0 %y
A 1o
i\ ! 0 n
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Network Software

+» Connection-Oriented Versus Connectionless Service

Criteria

Connection-Oriented

Connection-Less

Connection

Prior connection needs to be
established.

No prior connection is established.

Resource Allocation

Resources need to be allocated. No

prior allocation of resource is

required.

Reliability It ensures reliable transfer of data. Reliability is not guaranteed as it is a
best effort service.

Congestion Congestion is not at all possible.

Transfer mode

It can be implemented either using
Circuit Switching or VCs.

Congestion can occur likely.
It is implemented using Packet

Switching.
Retransmission It is possible to retransmit the lost . "
N Itis not possible.
data bits.
Sultability i i Su‘t_ahl_e forlongand steddy It is suitable for bursty transmissions.
communication.
Signaling Connection is established through

process of signaling.

There is no concept of signaling.

1 Packet travel

In this packets travel to their
destination node in a sequential
manner.

In this packets reach the destination

in 2 random manner.

0 [Beiay

There is more delay in transfer of
information, but once connection
blished faster deli

There is no delay due absence of

connection establishment phase.

\ o
* Negotiation' ¢ Store-and-forward switching. e« Acknowledgment]

¢ Packet Q\

* Cut-through switching

. Re‘a"uest-@eolv 0
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Network Software

s Service

Primitives

* Aservice iér’formally specified by a set of primitives (operations)
available to user processes to access the service: These primitives
tell the.sérvice to perform some action or report on an action - \

taken by a/peer entity.
¢ The primitives for connection-
oriented service are different

fﬁoﬂ thhse of

service;

Primitive

Meaning

LISTEN

Block waiting for an incoming connection

| CONNECT
ACCEPT

Establish a connection with a waiting peer
Accept an incoming connection from a peer

RECEIVE

Block waiting for an incoming message

connectionless SEND

Send a message to the peer

DISCONNECT

Terminate a connection

Client machine (1) Connect request

Client
U | process

C

T 11
Server machine

(2) Accept response

(3) Request for data

7\ System

(4) Reply

\
System
calls

\

Operating { Kernel Protocol

system

(5) Disconnect

\\[J ) process

Drivers (6) Disconnect

stack

Kernel Protocol Drivers

stack O
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Network Software

o The Relationship of Services to Protocols"

c A serv1ce is;a set of primitives (operations) that a layer provides
to 'fhe layer above it. The service defines what operatlons the
layer 1§ prepared to perform on behalf of its users, but it says
nothing at;all;about how these operations are implemented. | |

+ A Iirotocol is a set of rules governing the format of the mesBages
thatlare exchanged by the peer entities within a layer. Entities
use protocols to implement their service definitions. '

o In’ @on'trast protocols relate to the packets sent between péer
ent1tles oh different machines.

1 £ Layer k + 1 Layer k + 1 0 | 1 N
\ Service provided by layer k 1
) 0
Q 4 ! Protocol
VA Layerk [semmommmmmmmmemm s e oo e =| Layerk ;
\ ]
0 ! =
\| x ﬂ b
, Layerk-1 Layerk -1 /
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