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11--1   DATA COMMUNICATIONS1   DATA COMMUNICATIONS

TheThe termterm telecommunicationtelecommunication meansmeans communicationcommunication atat aa
distancedistance.. TheThe wordword datadata refersrefers toto informationinformation presentedpresented
inin whateverwhatever formform isis agreedagreed uponupon byby thethe partiesparties creatingcreating
andand usingusing thethe datadata.. DataData communicationscommunications areare thethe
exchangeexchange ofof datadata betweenbetween twotwo devicesdevices viavia somesome formform ofof
transmissiontransmission mediummedium suchsuch asas aa wirewire cablecable..
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transmissiontransmission mediummedium suchsuch asas aa wirewire cablecable..

 Components of a data communications system
 Data Flow
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Figure 1.1  Components of a data communication system
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Figure 1.2  Data flow (simplex, half-duplex, and full-duplex)
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Figure 1.3  Types of connections: point-to-point and multipoint
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Figure 1.4  Categories of topology
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�Categories of Networks

 Local Area Networks (LANs)
 Short distances

 Designed to provide local interconnectivity

 Wide Area Networks (WANs)
 Long distances

Provide connectivity over large areas
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 Provide connectivity over large areas

 Metropolitan Area Networks (MANs)
 Provide connectivity over areas such as a city, a campus



Figure 1.10  An isolated LAN connecting 12 computers to a hub in a closet
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Figure 1.11  WANs: a switched WAN and a point-to-point WAN

1.9



Figure 1.12  A heterogeneous network made of four WANs and two LANs

1.10



�Elements of a Protocol

 Syntax
 Structure or format of the data

 Indicates how to read the bits - field delineation

 Semantics
 Interprets the meaning of the bits

Knows which fields define what action
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 Knows which fields define what action

 Timing
 When data should be sent and what

 Speed at which data should be sent or speed at which it is being 
received.
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Figure 2.1  Tasks involved in sending a letter
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22--2   THE OSI MODEL2   THE OSI MODEL
EstablishedEstablished inin 19471947,, thethe InternationalInternational StandardsStandards
OrganizationOrganization ((ISOISO)) isis aa multinationalmultinational bodybody
dedicateddedicated toto worldwideworldwide agreementagreement onon
internationalinternational standardsstandards.. AnAn ISOISO standardstandard thatthat
coverscovers allall aspectsaspects ofof networknetwork communicationscommunications isis
thethe OpenOpen SystemsSystems InterconnectionInterconnection ((OSIOSI)) modelmodel.. ItIt
waswas firstfirst introducedintroduced inin thethe latelate 19701970ss..
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waswas firstfirst introducedintroduced inin thethe latelate 19701970ss..

Layered Architecture
Peer-to-Peer Processes
Encapsulation
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ISO is the organization.
OSI is the model.

Note
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OSI is the model.



Figure 2.2  Seven layers of the OSI model
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Figure 2.3  The interaction between layers in the OSI model
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Figure 2.4  An exchange using the OSI model
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22--3   LAYERS IN THE OSI MODEL3   LAYERS IN THE OSI MODEL

InIn thisthis sectionsection wewe brieflybriefly describedescribe thethe functionsfunctions
ofof eacheach layerlayer inin thethe OSIOSI modelmodel..

Physical Layer
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Physical Layer
Data Link Layer
Network Layer
Transport Layer
Session Layer
Presentation Layer
Application Layer



The physical layer is responsible for movements of

Note

2.20

The physical layer is responsible for movements of
individual bits from one hop (node) to the next.



The data link layer is responsible for moving 

Note
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The data link layer is responsible for moving 
frames from one hop (node) to the next.



The network layer is responsible for the 

Note
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The network layer is responsible for the 
delivery of individual packets from 

the source host to the destination host.



Figure 2.9  Source-to-destination delivery
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The transport layer is responsible for the delivery 

Note

2.24

The transport layer is responsible for the delivery 
of a message from one process to another.



The session layer is responsible for dialog 

Note
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The session layer is responsible for dialog 
control and synchronization.



Figure 2.13  Presentation layer
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The presentation layer is responsible for translation, 

Note
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The presentation layer is responsible for translation, 
compression, and encryption.



Figure 2.14  Application layer
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The application layer is responsible for 

Note
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The application layer is responsible for 
providing services to the user.



Figure 2.15  Summary of layers
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22--4   TCP/IP PROTOCOL SUITE4   TCP/IP PROTOCOL SUITE

TheThe layerslayers inin thethe TCP/IPTCP/IP protocolprotocol suitesuite dodo notnot
exactlyexactly matchmatch thosethose inin thethe OSIOSI modelmodel.. TheThe
originaloriginal TCP/IPTCP/IP protocolprotocol suitesuite waswas defineddefined asas
havinghaving fourfour layerslayers:: hosthost--toto--networknetwork,, internetinternet,,
transporttransport,, andand applicationapplication.. However,However, whenwhen TCP/IPTCP/IP
isis comparedcompared toto OSI,OSI, wewe cancan saysay thatthat thethe TCP/IPTCP/IP
protocolprotocol suitesuite isis mademade ofof fivefive layerslayers:: physicalphysical,,
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protocolprotocol suitesuite isis mademade ofof fivefive layerslayers:: physicalphysical,,
datadata linklink,, networknetwork,, transporttransport,, andand applicationapplication..

Physical and Data Link Layers
Network Layer
Transport Layer
Application Layer
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Figure 2.16  TCP/IP and OSI model
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22--5   ADDRESSING5   ADDRESSING

FourFour levelslevels ofof addressesaddresses areare usedused inin anan internetinternet
employingemploying thethe TCP/IPTCP/IP protocolsprotocols:: physicalphysical,, logicallogical,,
portport,, andand specificspecific..
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Physical Addresses
Logical Addresses
Port Addresses
Specific Addresses

Topics discussed in this section:Topics discussed in this section:



Figure 2.17  Addresses in TCP/IP
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