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Introduction to networkingIntroduction to networkingIntroduction to networkingIntroduction to networkingIntroduction to networkingIntroduction to networkingIntroduction to networkingIntroduction to networking



Introduction to Networking

• 電話網路
– Public Switched Telephone NetworkPublic Switched Telephone NetworkPublic Switched Telephone NetworkPublic Switched Telephone Network ((((PSTNPSTNPSTNPSTN))))
– CircuitCircuitCircuitCircuit----Switched NetworkSwitched NetworkSwitched NetworkSwitched Network

• Network resources are Network resources are Network resources are Network resources are dedicateddedicateddedicateddedicated for the duration of for the duration of for the duration of for the duration of 
the service (the length of a phone call)the service (the length of a phone call)the service (the length of a phone call)the service (the length of a phone call)



TerminologyTerminologyTerminologyTerminology
• SourceSourceSourceSource vvvv....ssss.... destinationdestinationdestinationdestination
• clientclientclientclient vvvv....ssss.... serverserverserverserver
• ConnectionConnectionConnectionConnection orientedorientedorientedoriented vvvv....ssss.... connectionlessconnectionlessconnectionlessconnectionless
• ReliableReliableReliableReliable vvvv....ssss.... nonnonnonnon----reliablereliablereliablereliable• ReliableReliableReliableReliable vvvv....ssss.... nonnonnonnon----reliablereliablereliablereliable
• PacketPacketPacketPacket switchswitchswitchswitch vvvv....ssss.... circuitcircuitcircuitcircuit switchswitchswitchswitch
• PacketPacketPacketPacket,,,, datagramdatagramdatagramdatagram



Packet switched networkPacket switched networkPacket switched networkPacket switched network
• WhenWhenWhenWhen datadatadatadata isisisis transfertransfertransfertransfer

– DataDataDataData isisisis choppedchoppedchoppedchopped intointointointo smallsmallsmallsmall entitiesentitiesentitiesentities calledcalledcalledcalled packetspacketspacketspackets
– NetworkNetworkNetworkNetwork resourcesresourcesresourcesresources areareareare usedusedusedused onlyonlyonlyonly whenwhenwhenwhen aaaa packetpacketpacketpacket isisisis

transferredtransferredtransferredtransferred betweenbetweenbetweenbetween aaaa sourcesourcesourcesource andandandand destinationdestinationdestinationdestination
– NetworkNetworkNetworkNetwork resourcesresourcesresourcesresources areareareare sharedsharedsharedshared bybybyby allallallall communicationscommunicationscommunicationscommunications
– ImproveImproveImproveImprove networknetworknetworknetwork utilizationutilizationutilizationutilization– ImproveImproveImproveImprove networknetworknetworknetwork utilizationutilizationutilizationutilization



Characteristics of packetCharacteristics of packetCharacteristics of packetCharacteristics of packet----switchingswitchingswitchingswitching
• NetworksNetworksNetworksNetworks transfertransfertransfertransfer packetspacketspacketspackets usingusingusingusing storestorestorestore----andandandand----forwardforwardforwardforward
• PacketsPacketsPacketsPackets havehavehavehave aaaa maximummaximummaximummaximum lengthlengthlengthlength
• LongLongLongLong messagemessagemessagemessage areareareare brokenbrokenbrokenbroken intointointointo multiplemultiplemultiplemultiple packetspacketspacketspackets (i(i(i(i....eeee....

fragmentationfragmentationfragmentationfragmentation))))fragmentationfragmentationfragmentationfragmentation))))
• SourceSourceSourceSource andandandand destinationdestinationdestinationdestination addressaddressaddressaddress areareareare storedstoredstoredstored inininin everyeveryeveryevery

packetpacketpacketpacket



StoreStoreStoreStore----andandandand----forward operation in each forward operation in each forward operation in each forward operation in each 
packet switch packet switch packet switch packet switch 

• StoreStoreStoreStore eacheacheacheach arrivingarrivingarrivingarriving packetpacketpacketpacket
• ReadsReadsReadsReads thethethethe destinationdestinationdestinationdestination addressaddressaddressaddress inininin thethethethe packetpacketpacketpacket
• ConsultsConsultsConsultsConsults aaaa routingroutingroutingrouting tabletabletabletable totototo determinedeterminedeterminedetermine thethethethe nextnextnextnext• ConsultsConsultsConsultsConsults aaaa routingroutingroutingrouting tabletabletabletable totototo determinedeterminedeterminedetermine thethethethe nextnextnextnext

hophophophop
• ForwardsForwardsForwardsForwards thethethethe packetpacketpacketpacket



Part 2
OSI 7OSI 7OSI 7OSI 7----Layer ModelLayer ModelLayer ModelLayer ModelOSI 7OSI 7OSI 7OSI 7----Layer ModelLayer ModelLayer ModelLayer Model



OSI 7OSI 7OSI 7OSI 7----Layer ModelLayer ModelLayer ModelLayer Model



Packet encapsulationPacket encapsulationPacket encapsulationPacket encapsulation
• EncapsulationEncapsulationEncapsulationEncapsulation mechanismmechanismmechanismmechanism whenwhenwhenwhen datadatadatadata travelstravelstravelstravels fromfromfromfrom oneoneoneone

layerlayerlayerlayer totototo thethethethe nextnextnextnext layerlayerlayerlayer



Physical LayerPhysical LayerPhysical LayerPhysical Layer
• 負責網路之線路連結與資料傳輸工作
• 此層所看到的資訊僅為位元(bit)(bit)(bit)(bit)，即負責將⼀連串的位
元(bit(bit(bit(bit stream)stream)stream)stream)經由實際的傳輸線路傳送給對方

Physical Layer 之負責範圍之負責範圍之負責範圍之負責範圍
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Data Link LayerData Link LayerData Link LayerData Link Layer
• PointPointPointPoint----totototo----PointPointPointPoint ProtocolProtocolProtocolProtocol
• 確保⼀條連接線((((或傳輸通道))))上的兩個端點間資料傳輸
的正確性

• 看到的資料已非bitbitbitbit streamstreamstreamstream，而是有意義的frameframeframeframe
Physical LayerPhysical LayerPhysical LayerPhysical Layer之負責範圍

Layer 2Layer 2Layer 2Layer 2Data LinkData LinkData LinkData LinkLayerLayerLayerLayer Layer 1Layer 1Layer 1Layer 1PhysicalPhysicalPhysicalPhysicalLayerLayerLayerLayer Layer 1Layer 1Layer 1Layer 1PhysicalPhysicalPhysicalPhysicalLayerLayerLayerLayer Layer 2Layer 2Layer 2Layer 2Data LinkData LinkData LinkData LinkLayerLayerLayerLayer
TxTxTxTx RxRxRxRxBit streamBit streamBit streamBit stream

Transmission mediumTransmission mediumTransmission mediumTransmission medium
Bit streamBit streamBit streamBit stream

Physical LayerPhysical LayerPhysical LayerPhysical Layer之負責範圍

Layer 3Layer 3Layer 3Layer 3 Layer 3Layer 3Layer 3Layer 3
Data Link LayerData Link LayerData Link LayerData Link Layer：提供reliablereliablereliablereliable的傳輸服務給上層使用

FrameFrameFrameFrame： DADADADAMACMACMACMAC SASASASAMACMACMACMAC FrameFrameFrameFrameTypeTypeTypeType PayloadPayloadPayloadPayload CRCCRCCRCCRC----32323232



Network LayerNetwork LayerNetwork LayerNetwork Layer
• 將資料由原始電腦(source(source(source(source host)host)host)host)繞路(routing)(routing)(routing)(routing)到目的地電
腦

• 依據網路之涵蓋範圍,,,,可分為
– LANLANLANLAN
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Transport LayerTransport LayerTransport LayerTransport Layer
• 負責的工作與資料鏈結層(layer(layer(layer(layer 2222))))非常相似
• EndEndEndEnd----totototo----EndEndEndEnd protocolprotocolprotocolprotocol

–解決error,error,error,error, loss,loss,loss,loss, outoutoutout ofofofof orderorderorderorder andandandand duplicateduplicateduplicateduplicate problemproblemproblemproblem
NetworkNetworkNetworkNetwork

END HostEND HostEND HostEND Host END HostEND HostEND HostEND Host
Transport layer (endTransport layer (endTransport layer (endTransport layer (end----totototo----end protocol)end protocol)end protocol)end protocol)
處理網路所造成之data errordata errordata errordata error , loss,, loss,, loss,, loss,
duplicate, out of orderduplicate, out of orderduplicate, out of orderduplicate, out of order

Data link layer (pointData link layer (pointData link layer (pointData link layer (point----totototo----point protocol)point protocol)point protocol)point protocol)
處理linklinklinklink 所造成之data errordata errordata errordata error , loss,, loss,, loss,, loss,
duplicate, out of orderduplicate, out of orderduplicate, out of orderduplicate, out of order

NetworkNetworkNetworkNetwork
LayerLayerLayerLayer



• SessionSessionSessionSession LayerLayerLayerLayer
–負責提供服務來達成許多使用者之間對談(dialog)(dialog)(dialog)(dialog)的組
成、同步、以及管理使用者之間資料的傳送

• PresentationPresentationPresentationPresentation LayerLayerLayerLayer
–將資料以有意義的形式表達給網路之使用者。其工作
可 能 包 含 資 料 的 壓 縮 (Compression)(Compression)(Compression)(Compression) 及 還 原可 能 包 含 資 料 的 壓 縮 (Compression)(Compression)(Compression)(Compression) 及 還 原
(Expansion)(Expansion)(Expansion)(Expansion)，資料的「加密」(Encryption)(Encryption)(Encryption)(Encryption)及「解密
」(Decryption)(Decryption)(Decryption)(Decryption)。

• ApplicationApplicationApplicationApplication LayerLayerLayerLayer
–提供各種服務給應用程式(application(application(application(application processes)processes)processes)processes)，使
其能夠使用系統之連結功能來達到和其他應用程式交
換資料的目的



Part 3

TCP/IP Protocol StacksTCP/IP Protocol Stacks



TCP/IP Layer ModelTCP/IP Layer ModelTCP/IP Layer ModelTCP/IP Layer Model



Internet Protocol SuitInternet Protocol SuitInternet Protocol SuitInternet Protocol Suit



Encapsulation TypesEncapsulation TypesEncapsulation TypesEncapsulation Types



Network Interface Card (NIC)Network Interface Card (NIC)Network Interface Card (NIC)Network Interface Card (NIC)



Layer 1+ Layer 2: EthernetLayer 1+ Layer 2: EthernetLayer 1+ Layer 2: EthernetLayer 1+ Layer 2: Ethernet
• NICNICNICNIC connectsconnectsconnectsconnects hosthosthosthost totototo locallocallocallocal areaareaareaarea networknetworknetworknetwork



Layer 3 Network Layer: IP ProtocolLayer 3 Network Layer: IP ProtocolLayer 3 Network Layer: IP ProtocolLayer 3 Network Layer: IP Protocol
• InternetInternetInternetInternet

– aaaa networknetworknetworknetwork ofofofof networksnetworksnetworksnetworks



Layer 4Layer 4Layer 4Layer 4----Transport: TCP/UDP ProtocolTransport: TCP/UDP ProtocolTransport: TCP/UDP ProtocolTransport: TCP/UDP Protocol



Transmission Control Protocol (TCP)Transmission Control Protocol (TCP)Transmission Control Protocol (TCP)Transmission Control Protocol (TCP)
• ReliableReliableReliableReliable streamstreamstreamstream transfertransfertransfertransfer providingprovidingprovidingproviding

– ErrorErrorErrorError recoveryrecoveryrecoveryrecovery
– FlowFlowFlowFlow controlcontrolcontrolcontrol
– PacketPacketPacketPacket sequencingsequencingsequencingsequencing– PacketPacketPacketPacket sequencingsequencingsequencingsequencing

User Datagram Protocol (UDP)User Datagram Protocol (UDP)User Datagram Protocol (UDP)User Datagram Protocol (UDP)
• AAAA quickquickquickquick----andandandand----simplesimplesimplesimple singlesinglesinglesingle----blockblockblockblock transfertransfertransfertransfer



Layer 5Layer 5Layer 5Layer 5----6666----7777----The ApplicationThe ApplicationThe ApplicationThe Application
• AAAA quickquickquickquick----andandandand----simplesimplesimplesimple singlesinglesinglesingle----blockblockblockblock transfertransfertransfertransfer



SummarySummarySummarySummary


