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: Data communications : ‘3[9!

‘When we communicate, we are sharing information. This sharing can be local or remote.
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The term Data refers to the information.
Gl llaias fiag .. Slaglas e sylie o8 SLLAI ) L Glall
‘Telecommunication means communication at a distance. It includes telephony, telegraph,
~and television .
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‘Data communications are the exchange of data between two devices via some form of
transmission media, such as a wire cable.
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Figure 1.1: Five components of data communication

A data communications system has five components
(see Figure 1.1).

Protocol Protocol
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: “ Data representation ” &Ll Jifias

Information today comes in different forms such as text, numbers, images, audio, and video.
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: “ Data Flow “ &bl 3dus

Communication between two devices can be simplex, half-duplex, or full-duplex.
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Figure 1.2: Data flow

Simplex: unidirectional
(Keyboards, monitors).

Half-duplex: each station can
both transmit and receive, but
not at the same time. (Walkie-
talkies).

Full-duplex: both stations can
transmit and receive at the same
time. (Telephone Network). The
capacity of the link is shared.
Either the link contain two
physically separate transmission
paths, or the capacity of the
channel is divided.
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: Networks : Lul.:

‘A network is the interconnection of a set of devices capable of communication.
: - iyl - Jlad¥ ol 8,000 834 Y] e degans Luy, ooa <Kol

‘In this definition, a device can be:

Host: laptop, desktop, workstation, cellular phone, or security system.

Connecting device: router, switch, a modem that changes the form of data.
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: “ Network Criteria “ dsadd/ julas

A network must be able to meet a certain number of criteria. The most important of these are:
¢ Performance.
* Reliability.
* Security.
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: “ Physical Structures “ «ull/ Jsbagd

we need to define some network attributes :
DAl Sl Ay saas ol g B
PPN JL A [[PUTAP

Type of Connection ; ———> JLai¥l ;e g
. Point-to-Point ————— > dhds (oJ] 4dadi oo
. Multipoint. —————— > suaalis
Physical Topology ; ———> &l K&
« Mesh. ———> (pall i
. Star. ——— > 4
« Bus. ———> dsls
. Ring. —— —> Bus
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Point-to-Point: The entire capacity of the link is reserved for transmission QS 9 NNk aaly ells gl oA aglas 5
between two devices.
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(remote control and TV control system) L8 gLl aa pgd &B
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.I Link

Mainframe
b. Multipoint \

Multipoint: More than two devices share a single link.

ATHA ALGHANMI 12 of 3



Figure 1.4: A fully-connected mesh topology
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Figure 1.5: Astar topology
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Figure 1.7: Aring topology
JS ol gt s “ Ring “ JI sl g sl
Each device is linked to only its immediate neighbors com ok s e ol bl b Sles

e £ Y 3lem e e Ly By

% % RESN[ Y PS-JPVS VTR SN[ IR S
%* Repeater Repeater Repeater Repeater +_\% @_‘l Q:\;_\ }L@A Lalal 41@_._‘, L@_\L\ Le:‘i

Repeater Repeater u}é—“‘j‘ kl}.lc&ﬂ@' 6“” d_‘:JJL' S |
F F 3l a3l Laal g« ol e Slea s
sl oSl

s ole €0 o gl 5L il Lo Slem 0 e 131 5 555 Ll Eamy il Sty (35im 0, L8Y 1 0531 L3
oSl Jlai €]y 5 5,L5Y 1 Jae a5 ¢ e dinmiale 5 3Salll anY a4 L 11

: Networks Type : Ll

The criteria of distinguishing one type of network from another is difficult and sometimes confusing
OkaYl Ay el ye g cra plian AT E 93 e Sl (o8 aaly £ 5l Sl sulae

We use a few criteria to make a distinction such as:

- Size.
- Geographical coverage.
- Ownership.
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ﬁ;”
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: “ Local Area Network “ olal/ glaslf dsacs

A local area network (LAN) is usually:
privately owned. ————— > | dola Sk oSS

connects some hosts in a single office, building, or campus. Depending on the needs of an
organization, a LAN can be as simple as two PCs and a printer in someone’s home office, or it
can extend throughout a company and include audio and video devices.
el slalial gle Tolsiel ¢ gaslall ayall 5l (s od diuall sjeall (aa by i
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Each host in a LAN has an identifier, an address, that uniquely defines the host in the LAN.
S LAN “d Sleall cins ol od 5 lsie 5« ol ine asmg oo o LAN I o Slean S

A packet sent by a host to another host carries both the source host’s and the destination host’s
addresses.
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Figure 1.8: An Isolated LAN in the past and today “LAN “ Sl B mad Tl deull Lia
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: “ Wide Area Network “ gl ¢dl @laid dsaiss

‘LAN is normally limited in size; a WAN has a wider geographical span, spanning a town, a state, a
country, or even the world. )
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‘LAN interconnects hosts; a WAN interconnects connecting devices such as switches, routers, or
modems.
‘ colivall ks LAN J
skl Bygal sl Slensll 5 o¥eall Jis s 34a¥L L s WAN JI
‘LAN is normally privately owned by the organization that uses it; a VAN is normally created and
run by communication companies and leased by an organization that uses it.
Leanind 1 el Ui e Solas Gule 555 LAN JI
Leanind (31 dakiie S8 o o paliodd | 5 oYLl lSus e LSlal oy 5 Ll Gale & WAN JI

We see two distinct examples of WANSs today:
1. point-to-point WANs
2. switched WANS.
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Figure 1.10: A Switched WAN

A switched WAN is a combination of several point-to-point WANSs that are connected

by switches (a network with more than two ends).
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Figure 1.11: An internetwork made of two LANs and one WAN
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Figure 1.12: A heterogeneous network made of WANs and LANs
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: Switching

An internet is a switched network in which a switch connects at least two links together.
ae S5lagl! e oS JSYT ole Loy o gaill ad 6o cdlsaill ol ¥eall Kt ooa i) gle
A switch needs to forward data from a network to another network when required.
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The two most common types of switched networks are
circuit-switched.
packet-switched networks.

Figure 1.13: A circuit-switched network

In a circuit-switched network, a dedicated connection, called a circuit, is always available between

the two end systems; the switch can only make it active or inactive (forwarding tasks but no
storing capability).

Switch Switch

Low-capacity line
== High-capacity line

Figure 1.14: A packet-switched network

In a computer network, the communication between the two ends is done in blocks of data
called packets.
Arouter in a packet-switched network has a queue that can store and forward the

packet.
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: “ The Internet “ & ,isy|

An internet (note the lowercase i) is two or more networks that can communicate with each other.
s o Juo 555 1 oS (o1 SISl (o SS1 51 O (oot ((o5he | o T ) iy
The most notable internet is called the Internet (uppercase |), and is composed of thousands of
interconnected networks.
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: “ Accessing the Internet “ caisy! (oJI Joo ol

The Internet today is an internetwork that allows any user to become part of it. The user, however,
needs to be physically connected to an ISP. The physical connection is normally done through a
point-to-point WAN:
* Using Telephone Networks(Dial-up service or DSL Service).
* Using Cable Networks.
¢ Using Wireless Networks.
* Direct Connection to the Internet. )
IS iYL el 55K o) o padiadl L die Teda mouall andiine ¥ e (il Snll «Guall oo agll iyl
1 “ Point-to-point WAN “ ius JMa oo Bale JLai¥ ! aly 5. i yid | Loadd Lias 5l e
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: Internet History :;La._:lJ

This brief history makes it clear how the Internet has evolved from a private network to a global
one in less than forty years.
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: “ Early History “ ysuo &s39 o8 gLl

There were some communication networks, such as telegraph and telephone networks, before
1960. These networks were suitable for constant-rate communication at that time, which means
that after a connection was made between two users, the encoded message (telegraphy) or voice
(telephony) could be exchanged. A computer network, on the other hand, should be able to handle
bursty data, which means data received at variable rates at different times. The world needed to
wait for the packet-switched network to be invented.
N ale s Bl 5 oLl Jie JLady | lKud (aay dlia @il
Jilell 56 cpaanioad ] oo sl cn Ll e ] ans 451 (ginale sas Siies 5l sl Junay JLai 4enlio Tiylos SISt
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: “ Birth of the Internet “ < yisy) sl

In 1972, Vint Cerf and Bob Kahn, both of whom were part of the core ARPANET group,
collaborated on what they called the Internetting Project. They wanted to link dissimilar networks
so that a host on one network could communicate with a host on another. There were many
problems to overcome: diverse packet sizes, diverse interfaces, and diverse transmission rates, as
well as differing reliability requirements. Cerf and Kahn devised the idea of a device called a
gateway to serve as the intermediary hardware to transfer data from one network to another.
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: “ Internet Today “ a gl cayiny|

Today, we witness a rapid growth both in the infrastructure and new applications. The Internet
today is a set of pier networks that provide services to the whole world. What has made the
Internet so popular is the invention of new applications.
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: Standards and Administration :5|‘,.“\AI k) Lewsla

In the discussion of the Internet and its protocol, we often see a reference to a standard or an
administration entity.
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: “ Internet Standards “ ca,i0Y/ yales

An Internet standard is a thoroughly tested specification that is useful to and adhered to by those
who work with the Internet. It is a formalized regulation that must be followed. There is a strict
procedure by which a specification attains Internet standard status. A specification begins as an
Internet draft. An Internet draft is a working document (a work in progress) with no official status
and a six-month lifetime.
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Figure 1.16: Maturity levels of an REC
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: “ Internet Administration “ cuyiaYi 3,la]

The Internet, with its roots primarily in the research domain, has evolved and gained a broader
user base with significant commercial activity. Various groups that coordinate Internet issues have
guided this growth and development. Appendix G gives the addresses, e-mail addresses, and
telephone numbers for some of these groups.
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Figure 1.17: Internet administration
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