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OSIReferenceModel

Themainobjectivesoflecture4:

Todiscusstheideaofmultiplelayeringindatacommunication

andnetworkingandtheinterrelationshipbetweenlayers.

TodiscusstheOSImodelanditslayerarchitectureandtoshowthe

interfacebetweenthelayers.

TobrieflydiscussthefunctionsofeachlayerintheOSImodel.

PrinciplesofProtocolLayering

Therearetwoprinciplesofprotocollayering:

FirstPrinciple:Eachlayermustbeabletoperform twooppositetasks,one

ineachdirection.Forexample:Thesixlayerneedstobeableto

encryptanddecryptinOSI.

Second Principle:The second principle thatwe need to follow in

protocollayeringisthatthetwoobjectsundereachlayeratbothsites

shouldbeidentical.

OSIModel:

Anopensystem isasetofprotocolsthatallowsanytwodifferentsystems

tocommunicateregardlessoftheirunderlyingarchitecture.

ThepurposeoftheOSImodelistoshowhowtofacilitatecommunication

betweendifferentsystemswithoutrequiringchangestothelogicofthe

underlyinghardwareandsoftware.TheOSImodelisnotaprotocol;itisa

modelforunderstanding and designing anetworkarchitecturethatis

flexible,robust,and

interoperable.
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Itconsistsofsevenseparatebutrelatedlayers,eachofwhichdefinesa

partoftheprocessofmovinginformationacrossanetwork(seethe

followingfigure).

LetsenderAandreceiverBwanttocommunicatewitheachotherthenthe

scenarioofthecommunicationcanbeshowninthenextfigure.Asthe

messagetravelsfrom AtoB,itmaypassthroughmanyintermediatenodes.

Theseintermediatenodesusuallyinvolveonlythefirstthreelayersofthe

OSImodel.Eachlayerinthesendingdeviceaddsitsowninformationtothe

messageitreceivesfrom thelayerjustaboveitandpassesthewhole

packagetothelayerjustbelowit.Atlayer1theentirepackageisconverted

toaform thatcanbetransmittedtothereceivingdevice.Atthereceiving

machine,themessageisunwrappedlayerbylayer,witheachprocess

receivingandremovingthedatameantforit.
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OrganizationoftheLayers:

ThefollowingfiguregivesanoverallviewoftheOSIlayers,D7meansthe

dataunitatlayer7,D6meansthedataunitatlayer6,andsoon.The

processstartsatlayer7(theapplicationlayer),thenmovesfrom layerto

layerindescending,sequentialorder.Ateachlayer,aheader,orpossiblya

trailer,canbeaddedtothedataunit.Commonly,thetrailerisaddedonlyat

layer2.Whentheformatteddataunitpassesthroughthephysicallayer

(layer1),itischangedintoanelectromagneticsignalandtransportedalong

aphysicallink.
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Upon reaching its destination,the signalpasses into layer1 and is

transformedbackintodigitalform.Thedataunitsthenmovebackup

throughtheOSIlayers.Aseachblockofdatareachesthenexthigherlayer,

theheadersandtrailersattachedtoitatthecorrespondingsendinglayer

areremoved,andactionsappropriatetothatlayeraretaken.Bythetimeit

reaches layer7,the message is again in a form appropriate to the

applicationandismadeavailabletotherecipient.Eachpacketatlevel7is

encapsulated in a packetatlevel6.The whole packetatlevel6 is

encapsulatedinapacketatlevel5,andsoon.Thisconceptiscalled

encapsulation.Dependingontheencapsulation,levelN-1isnotawareof

whichpartoftheencapsulatedpacketisdataandwhichpartistheheader

ortrailer.ForlevelN-1,thewholepacketcomingfrom levelNistreatedas

oneintegralunit.

4.LayerinOSIModel:

Inthissection,wewillexplaininbriefthefunctionsofeachlayer:
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Physicallayer:themainfunctionsofthislayercanbesummarizedas

thefollowing:

Physicalcharacteristicsofinterfacesand media.Thephysical

layerdefinesthecharacteristicsoftheinterfacebetweenthe

devicesandthetransmissionmedia.Italsodefinesthetypeof

transmissionmedia.

Representation ofbits.The physicallayerdata consists ofa

stream ofbits(sequenceof0sor1s)withnointerpretation.To

betransmitted,bitsmustbeencodedintosignals—electricalor

optical.Thephysicallayerdefinesthetypeofencoding(how0s

and1sarechangedtosignals).

Datarate:Thetransmissionrate—thenumberofbitssenteach

second—isalsodefinedbythephysicallayer.Inotherwords,

thephysicallayerdefinesthedurationofabit.

Synchronizationofbits.

Lineconfiguration(point-to-pointconfigurationormultipoint

configuration).

Physicaltopology.

Transmissionmode(simplex,half-duplex,orfull-duplex).

DataLinkLayer:Thedatalinklayerisresponsibleformovingframes

from onehop(node)tothenext.Todothattherearesomefunctions:

Framing:Thedatalinklayerdividesthestream ofbitsreceived

from thenetworklayerintomanageabledataunitscalled

frames.

Physicaladdressing.Ifframesaretobedistributedtodifferent

systemsonthenetworkbyusingphysicaladdress.

Flowcontrol:itisusedtoavoidoverwhelmingthereceiveronce

thetransmissionrateisgreaterthanthereceivingrate.
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Errorcontrol.

Accesscontrol:Whentwoormoredevicesareconnectedtothe

samelink,datalinklayerprotocolsarenecessarytodetermine

whichdevicehascontroloverthelinkatanygiventime.

Thefollowingfigureshowscommunicationatthedatalinklayeroccurs

betweentwoadjacentnodes.Notethattheframesthatareexchanged

betweenthethreenodeshavedifferentvaluesintheheaders.

NetworkLayer:itisresponsibleforthesource-to-destinationdeliveryof

apacket,possiblyacrossmultiplenetworks(links).todothatthere

aresomeservices:

Logicaladdressing.

Routing:itisthemechanism thatroutesorswitchesthepackets

totheirfinaldestination.
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Congestioncontrol.

ProvisioningofQoS.

Notethatiftwosystemsareconnectedtothesamelink,thereisusually

noneedforanetworklayer.

Thefollowingillustratesend-to-enddeliverybythenetworklayer:

TransportLayer:Thetransportlayerisresponsibleforprocess-to-

processdeliveryoftheentiremessage.Otherfunctions:

Ensuringthatthewholemessagearrivesintactandinorder.

Service-pointaddressing:a program on the source machine

carries on a conversation with a similarprogram on the

destinationmachine,usingthemessageheadersandcontrol

messages(trueend-to-endlayer).
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Segmentationandreassembly:Amessageisdividedinto

transmittablesegments,witheachsegmentcontaininga

sequencenumber.

Connectioncontrol:(connectionlessorconnection-oriented).

Flowcontrol:endtoendflowcontrol.

Errorcontrol:errorcontrolatthislayerisperformedprocess-to-

processratherthanacrossasinglelink(damage,loss,or

duplication).

Thesessionlayer:itisthenetworkdialogcontroller.Itestablishes,

maintains,andsynchronizestheinteractionamongcommunicating

systems.Specificresponsibilitiesofthesessionlayerincludethe

following:

Dialog control: it allows the communication between two

processestotakeplaceineitherhalf-duplex(onewayatatime)



orfull-duplex(two

waysatatime)mode.
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Synchronization:itallowsaprocesstoaddcheckpoints,or

synchronizationpoints,toastream ofdata.

Thepresentationlayerisconcernedwiththesyntaxandsemanticsof

the information exchanged between two systems. Specific

responsibilitiesofthepresentationlayerincludethefollowing:

Translation:the presentation layeratthe senderchanges the

informationfrom itssender-dependentformatintoacommon

format.The presentation layer at the receiving machine

changesthecommonformatintoitsreceiver-dependentformat.

Encryption:the sendertransforms the originalinformation to

anotherform andsendstheresultingmessageoutoverthe

network.Decryptionreversestheoriginalprocesstotransform

themessagebacktoitsoriginalform.

Compression:datacompressionreducesthenumberofbits

containedintheinformation.

ApplicationLayer:itenablestheuser,whetherhumanorsoftware,to

access the network.Itprovides userinterfaces and supportfor

servicessuchaselectronicmail,remotefileaccessandtransfer,

shared database management,and other types of distributed

informationservices.
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Thesummaryofthefunctionsofeachlayershowninthefollowingfigure:
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