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אאאK 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٣  - 

١ J٢א 
 אאאNodesאא

א א ،  א    אK  אא  א
א K א אא ? אא אאאאא

אא?אאאא،אאא،
א     א אא   א   

אאאאאאא
אאאFEאאא

א א    א א א אא ،א א،
אאאאאאK 

אאאאאא
אK

אא       אאא  א  א א  
אאאאאK 

 
١ J٢ J١אאא 

א   א  אא  א   א  
אאאW 

 
 J  א Wאאא א

 אא א ?      ? 
אאאאאאאאFא Eאא  

א א א  א אא אא   אא 
אאאאאאK 

 
 J א Wא  אא     א 

אאאאאאאאאאFא J



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٤  - 

 א E א א א ،  א א א
אאאאאK 

 
 J אWאאאאא

אאאאא
אא

אאאאFאאE،אאMUX،
אא،אאאאאATMK 

 
 J א אWאא א א

אאאאאאא Kא א
א א  א א א(Microprocessor) אא 

אאאKאWא
אאאאאאאא

אאאאאאאאא
אאאאאאא

K 
א     א   אא   אא  

  אאא  א  
א אא אא א א

א א  א א  א א  K  
אאאאאא

אאאאאאאאK 
   א א   א א    

אאאא K
א   א ? א א א Integrated Service Digital 

Network (ISDN)א   א א א א  
אK 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٥  - 

١ J٢ J٢אא 
 אאאאאא،א

אאאW 
 

 Jאאא(End User Modules)  
 א   א   א א א  

 ،א   א  א   ،א   
א  א א א  א  ،  

אאHost אא    Data Terminal 
Equipment (DTE)،אאEnd SystemK 

 
  JאאאInterface Processing Modules  

אאאא
אאאאאאא K

אאK 
 
 JאאאאLocal Circuits  

      א    א 
א  א  K ،  א   א א

א א א K א א א א   א
אאK 

 
 J אאBackbone Channel 
אאTrunksאאא

אאאאאא
אK،אא

 א   א א א א  א 
אאאאאK 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٦  - 

 אF١ J١Eא
א  אא אא K  אא אא  W א אא

אא א ، א    Wא  א א א 
אאK 

 
אאאאא

אאאא،אאFאאEא
א،אאאאאאאאאא

אאאאאאאאא
Kאאאאאא

אאאאאאאאא
א א  אא א  אא א ، אא אא 

אאאאאא
אאK 

 
١ J٣א 

 א?אאאאאא
  א    אא      א 

Interface and 
processing unit 

Host devices  Local communication 
channel 

backbone communication 
channel 

١אJ١ 



א ٢٤٦ אא 
א אאא אאא 
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אאאאאKאא
 אא א א אא אא א

אאאאאאאאא
אאאאא

אMaster/Slave K 
 א א אא א،

אאW 
١ J אאאK 
٢ J אאאK 
٣ J אK 
٤ J אאK 
٥ J אאK 
 

؟אא 
 אאW 

١ J אאK 
٢ J אאאאאאK 
٣ J אאאאאK 
٤ J אאאK 
٥ J אאאאK 



א ٢٤٦ אא 
א אאא אאא 
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 ١ J٣ J١א 
 אאאW 

١ J٣ J١ J١ א 
 אאW 

١ J אא 
א   ،א א   א  mainframes 

אאאKאא
אאאאא
אאאאאא

אאאF١ J٢KE 
 
 

 

Host computer center

T M 

T M 

אF١ J٢E
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  
٢ J אאW 
 

אאא
אאאF J J

   E     א א א     
FאEאאא

אאאא
אאאאא

א  אאא
אאאKאאא
א  א א    Kא   א  

 א א ،  
KאF١ J٣KE 

 
 

 
 

Main frame 

Mini 
Computer 

Micro 
comp.  

Main frame 

Mini 
Computer 

Mini 
Computer 

Mini 
Computer 

Micro 
comp.  

Micro 
comp.  

Micro 
comp.  

Micro 
comp.  

Micro 
comp.  

Micro 
comp.  

Micro 
comp.  
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 
٣ J אאאW 

אאאאF J
Eא א א א

אא    א א   א  א  א
אKאF١ J٤KE 

 
١ J٣ J١ J٢אא 

 א א א ،א  א א א א
    א אאאאא

אאF JKEא
אFאEW 

١ J אMesh Topology 
אאאא،אpoint-to-

point אאאא
אאאK

אאאאאאאא
KאF١ J٥KE 

PC PC PC 

PC PC PC 

א١J٤ 
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 א א  א  אא  אN  א 
אאMW 

         M = N(N-1)/2              
 

 
אאW 

• K 
• אאאK 
• אאאK 

אW 
• אא אאאא אאא

K 
   ٢ JאאStar Topology  
 אאאא Fא J

Eאאא
אאאאאאא

אאKאF١ J٦KE 
 

 
 
 



א ٢٤٦ אא 
א אאא אאא 
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 
אאW 
• אאK 
• אאK 
• אK 
• אאאאאאאאK 
 

אW 
• אאאK 
• אאאאK 
• אאאK 

٣ J אTree Topology  
א  א אא א    ، א  

א       K א     
  אאא אאא א

אאאאא K א
F١ J٧KE 
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 
אאW 

• אK 
• אK 

אW 
• אאאאא

אאאK 



א ٢٤٦ אא 
א אאא אאא 
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 
٤ JאאאBus Topology  

 א     א א point-to-point ،א  
אאאאאאmultipoint

אאאאאא
אF١ J٨KE 

 
אאW 
• אאאK 
• אאאאK 
• אאאK 
• א א א א א   א  

אאאK 
אW 
• אאאאK 
• אאאK 
• אאאאאאא

אK 
• אאK 
• אאאאאא

אאאאK 
• אאאא

אK 



א ٢٤٦ אא 
א אאא אאא 
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٥ JאאRing Topology 

אאאאאא
אKאא

אאאאאאאאא
אאא،א אאא

אFאEאKאF١ J٩E 

 
אאW 
• K 
• אK 
• אאK 
• אאאאאא

אאאK 
אW 
• אאאא،א

אK 
• אאאאאK 
• אאאאאK 
• אאאK 



א ٢٤٦ אא 
א אאא אאא 

 
  
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• אאאאאאא
אK 

 
 

٦ JאאאHybrid TopologiesW 
    א  א

אאאאאא?אא
א?אF١ J١٠KE 

 
 

١ J٣ J١ J٣אא 
 אאאאאאF
 J J J J J Jא JאE

W 
   ١ JאאLocal Area Network (LAN)  

א א א       א א 
אאאאאא

א    א   א      
אאאא١٠K

אK 



א ٢٤٦ אא 
א אאא אאא 
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 א  א  א א   א  א 
אאאאאאאK 

 אאאאFאEא
אאאאאKאF١ J١١E

אK 
 

 
 

٢ JאאMetropolitan Area Network (MAN)  
א    א   א  א  א   

אאKאאאאא،
אא
אאאא

KאאLANs
  א   LAN LAN  

אא
אאK 

  א אMANא  א    א   
KאF١ J١٢EאאאK 
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 
 

 
   ٣ JאאWide Area Networks (WAN) 

  א א   LANsא  א   
    Big LAN    Big MAN  

אאאאאא 
א א    א      ،،

،،،א،
  א ،   א Kא  א א  

א    א א   א  
א،אPublic Switched Data Network (PSDN) ،א

א ،    א  א    
אאאאאאאאאא

א א א ، אא   KאF١ J١٣E
אK 
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 
 

  אא ،א  X.25  א
אא א   א א    Kא א א

אאאאאW 
 

 JאאאLeased Line 
אאאאאאאאא

אאא
אאאאאא

א אא K א אא א
       א  א א   א  

אאאאאאא
אאK 
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 
 JאאאאCircuit Switching  

 אאאאא  א 
אאאFאEא

אאאאאאאאא
אאא אאאאא 

א א א   א   א  א א א א
אאאF١ J١٤KE 

 

 
 

 א  אא  א   א א
 א   Kאא  אא 

 א א   א  א  א   א
אאK 

אאאאאאאא
א   אא     ،א ،אא  ،

אK 



א ٢٤٦ אא 
א אאא אאא 
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 א א    א        א
אאאאאא

אאאאאK
אאאאאא

אאאאאK 
 

 JאאאPacket Switching  
אאאאא

א  K אאא אא 
א??????

אאא
אאאKא

אאא?א?אא
אF١ J١٥KE 

 
 א     א   א    א 

אאא
א א א    א     א א אא 

אאאFאEDatagramK
א  א אא  K 

אאאאK 



א ٢٤٦ אא 
א אאא אאא 
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 
 JאאאאאVirtual Circuit  

 א אא אCircuit Switching אPacket 
Switching אאאאF

א א   א אא Eא א א
אאאאא א 

אאאאא
אאא،אאאא

א   אאK א
F١ J١٦KE 

 
 ١ J٤אא 
  ١ J٤ J١אאאX.25 

אאאX.25אאא 
    א   א אא א    אא

אאאאאאאא
א אא א א Kאא  אא  ? WX.25 ? א 
 א א א  א    א א א 

אאאא،אאא
א  א א ،א  א א  א 

אאF١ J١٧KEאאאא



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٢٣ - 

       א Kא א אא  
אאאאK 

 

 
 
١ J٤ J٢ אאאFrame Relay 
 אFrame Relayאאא

אאאאאאX.25אא
א   א א  א א א א 

אאא٢LKאF١ J١٨EאאFrame 
RelayK 

 

 
١  J٤ J٣אאאAsynchronous Transfer Mode (ATM) 

אא א X.25א  
Frame Relayאא    

אאאא،אאאATM
אאאאאאא

אFrame RelayאW 
 
• א א א  א אא   א א 

    א א א  א אא 
  אא א א א א א  א



א ٢٤٦ אא 
א אאא אאא 

 
  
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     א א אאATM  א
אאאאאאK 

• אאאK 
• אאאא

אאאאאאא
אא אא אא

א א א    א ، א א  א
אאK 

• אאאאא
    אא 155.52 L، 622 L، 1.2

LK 
• אא٥٣F٥א٤٨

א(אאא
אאאK 

 
 

١ J٤ J٤ אאאIntegrated Service Digital Network 
(ISDN) W 

אאאאאאאא
אאא

Kא،אאאISDN K
א     א א א  א  א

אKאF١ J١٩EאאאK 
 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٢٥ - 

 
 אאISDNאאא١٤٤KL

 א  W א  ٦٤ KL  א  א  B- 
Channels א   א א١٦ KL א   D- Channel

א א (Basic Rate) א،  ٦٤ KL
אא(Primary Rate)Kאאאא?ISDN

אN-ISDNא אא Kא 
ISDNאא٥٤٤}١LFאאEאאא

   א ٢٣   א ٦٤ KL  B-
Channelsאא٦٤KLD-ChannelFB+D٢٣KE

אאאא?ISDNאא?B-ISDN
אאאK 

 



א ٢٤٦ אא 
א אאא אאא 

 
  
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 
 

ISDNW 
١ J אאא אאא 

אא ،א א א א  ،א א א ،
 אא א ،  א  ،  א 

א،אאא،
 א א א  א א   ، 

אאאאK 
٢ J     א  א    א 

א א  א    א  א
אאאאK 

٣ J א א א  א  א אאא  ،א ،א،
א،אאאאא

אאאאאא
אאאK 

٤ J אאK 
٥ J אאאאאאאאK 

 
١ J٤ J٥אאInternet  

 אאא
Kאאאאאאא 

אאאא
א،אאאא

אאאאאאא،
א אאאא

אאאאאאאK 



א ٢٤٦ אא 
א אאא אאא 

 
  
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 אא   א       א 
א

א א א
אאאK 

 אא   אא         
אאאא

אאאאא
אאאאאא

 א א        א   
  א        א 

אא
אאא

אאאאאאאאאK 
  א    א  א   

TCP/IPאאאאW 
 

١ J אא  אא 
K 

٢ J אאאאא
K 

٣ J    א     א    
א א  א  אא

אאאא، ( IP Address )א
אא F١٦٢٢٣٥٢٥٥١٩٤ EאF١٦٢٢٣٥E

אאאאF٢٥٥١٩٤EאאKאא
אאאאאא

 א  א א   א אuniform resource locator 
address (URL)  אא   א  Wא 



א ٢٤٦ אא 
א אאא אאא 

 
  
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אKSU.EDU.SAאאא(KSU)
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١ J٥אאא 
 א אא א    א    א 

אאאאאאאא
אאאאאאאאK 

 א אא א אאא 
   א א א  א א א  

 א א   א א  א   א  א
 אא א א      א  

אאאאאאאא
    א א אא א  א   

א   אאא אא א   א    
אאאא Kא

     אא     W 
 JIBM J J،K 

     א א א    א
א    א      א    א

א   אא   F א KE  ،א   
אאאאאא

אאאאאאא
א   א  א א אא  א א א א

אאאאאאא
אאאאאא

 א אא א  Kאא אאא  
א   אא א א  א   א א א

אאאאאKאאאאאא
 א א    א א  



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٣١ - 

אאאKאאא
אאW 

 
١ J אNetwork Model 
אאאאFאE

אאאK 
 

٢ J אאNetwork Protocols 
 אאאאאאאאא אא

אאW 
 
• אאאאאאאא

אאאאאאK 
• אאK 
• אאאאאאאא

אFאאEK 
 
٣ J אאInterface  
א אא  א  א      א 

אאאאאK 
 
٤ J אNetwork Architecture 
אאאא

אאאאאאאאא
אאאאאאאאK 

 
٥ J אאPeer Layers 
אאאאK 
 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٣٢ - 

٦ J אNetwork Entity 
אאאאאא

אאאKאn
א א n+1אא  Kא 

אאאאא Peer Entity K 
 
٧ J א Layer service  
אא

   F א  E אא    אא 
אאאאאאא

،אאאא
אService Access PointK 

 
٨ J אLayer Data 
אאאWאא

אHeaderאאאא
،אאאאא
 Kאאאא  

אאאאאאא
אK 

 
١ J٥ J١אא 

    א   אא א    
אאאאאK 

 
 JאאOpen System Interconnection (OSI) 
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ISOאא CCITT אא
FEאF١ J٢٠KE 
 

 
 
   ١ JאאFאEPhysical Layer 

א א    א  OSI   א   
אא אאאאאא

אאאאאאאFאEא
אאאאאאאאא

אאאאKאאא
אK 

   ٢ Jא Data Link Layer  
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אאא
א אאאא א   
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א א  Jא    א א  J
 אא א Jא    Jא  KE 

אאאאHDLCSDLCK 
 

   ٣ JאNetwork Layer  
אאאא

אKאאאא
א א   Packets א א  א  א

אאאאא
אא  K אאאאא 

אIP KאאאRouting א
א א  א  א א    א 

אKאאא
 א   א   ، א א

אאאא
   א א    א  א א K

  א  א א   א  
אאאאאK 

 
   ٤ Jא Transport Layer  

    א     א  א  
אאאאאאא

אאאא  אא אא
אאאאא

אאאK 
אאאא

אא Wא TCP/IP IP א TCP



א ٢٤٦ אא 
א אאא אאא 

 
  
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אWאSPX/IPX IPXאSPX
 Kאא

אאאאאא(software tools)
 א  א  א אא  א  א

אא(hardware)Kאאאא
א   א א א  א Kא  א  

אאאאאK 
 
 
   ٥ JאSession Layer  

אאאאאאא
אאאאא

אKאאא
אBufferאא

אאK
א   א  אא  א    א 

אאאאא Half Duplex אאאFull 
Duplex K 

 
   ٦ JאאPresentation Layer  

   אאא  א  אא
אא     K  W   א א  

אאא א אא 
אFאASCIIאEBCDICEא

אאאאאא
א  K א   א  א   א   

א   א א א  א א 
אאK 



א ٢٤٦ אא 
א אאא אאא 

 
  
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 
   ٧ JאApplication Layer 

אאאOSIאא
אאאאאא א

Kאאאא
א א אא א  W א  File Transfer 

Protocol (FTP) א א  Simple Mail Transfer Protocol 
(STMP)אאאE-mailsK 

 
  Jאא 
Transmission Control Protocol /Internet Protocol-TCP/IP)( 

 
אאאאFאאEאא

Wאאאאאא
K Internet- Satellite- Packet Radio- ARPA Net Kאא

אאאOSIאF١ J٢١KE 

 
 

 אאאאא
W 



א ٢٤٦ אא 
א אאא אאא 

 
  
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 
١ J אNetwork Interface Layer 
  א א א  א א   OSI

אאאאאאאאא
א אא  א א     א 

אאאאאאאא
 א Ethernet  א Token Ring  א

אא  אאא  א
אאאאאא K

אאאFא Jא JאEא
אאאK 

א      WATM-Frame Relay-X.25א
א א   ، א     אאא א

אאRoutersאא Gateways K 
 

 ٢ JאInternet Layer 
אאא א OSI אא 

אאא
אאאאאאא

 אא ،   א א א  IP
א  Kא    א  א א  

  א  א א א F א
א א    א Eא א    א  

אאאאAddress Resolution Protocol (ARP) 
אאאIPאאאאאא

אאאאאאאאאאא
א א     א א  אא א Router א

א א    Kא א   Reverse 



א ٢٤٦ אא 
א אאא אאא 

 
  
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Address Resolution Protocol (RARP)אאא
IPFE،אאRARPאאא

אFאEאאאאIPK 
אאאאInternetא

 א אא   א א   
אRouting Information Protocol (RIP)אא

אאאK 
 א     א א   א  

אאאא
א   א  Internet Control Message Protocol 

(ICMP)  Kא א א  א  Multi Casting 
FאאEאאא

 א א   א   אInternet Group 
Management Protocol (IGMP)K 

 
 ٣ JאTransport Layer 

א א  א   א OSI א א  
אאא  Kאא  Wא

אאאאאאTCPFא
E،אא?א?אא
אUser Datagram Protocol (UDP)אאא

אאאאK 
 
 JאאTransmission Control Protocol (TCP)  

אאאא
אאאאאא

W 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٣٩ - 

 
 Jא 
      א  א        

אאאאאאאא
אאאא

אאאא
  א א   א א  K   

 א אTCPא א    packets א  
אאאא 

אאאאאא
א F א Eא  Kא א א

אאאאאאאK 
 
 Jא 
אאאאא

אא(ACK) אא
אאאאאKאא

אא(NACK) א
אאאאK 

 
 JאPorts 
א TCPאאאאאאK

אTCPUDPאאאא
אאאאא

 אInternet Assigned Numbers Authority (IANA)  א א
אאאFEאK

אF١ J٢٢E 
 
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 
 

،אFEאHTTPא
٨٠אDNS ٥٣א אKא

אTCP/IPא WאIPHא
 א   Socket  אא WאIP

אFא Eא Wא) Socket(٨٠ W١١}٢٢، K١٧٥}١٩٥
אאHTTPאאאאIP١١K٢٢K١٧٥K١٩٥א

٨٠ Kא(Client)אאא
אא אאא אא

אאFאEאא١٠٢٤Kאאא
אא(Source Port)TCPUDPאא

אאאK 
 
 JאאError Detection 
אא אאאא  א א

אאאאאא
אK 
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 
 JאאFlow Control 
  א א א    א  אא  

אKאא
אאאאK 

 
 
 JאPackets Numbering 
אאא (Packet Switching)אאא א 

  א      א    א 
א  ،א א א 

אאאא
אאאאKאאאא

אK 
א א     א     TCPא  

אאאאK 
 

 JאאUser Datagram Protocol (UDP) 
אאאאTCPא

  א  א   K  א א  
?אConnectionless?אאא

א   K  א  א א א א  
אאאאKאא

אאאאאאא
אאUDPא

אFWאאאKE 
אאאאאאא

TCPאאאאUDPKאF١ J٢٣KE 
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 

 
 אF١ J٢٤ Eא   א      

אאאאאTCP/IPאFHTTPEK 
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٤ JאאApplication Layer 
 
     א   א א  אא א  א

OSI Kאאאא
אאאאאאא

אTCPUDPK 
 
 JאTCP/IPאאאWW 
 

  ١ JאFile Transfer Protocol (FTP) 
  א א   א  א א   

אאאאא
אאKאאא

אאK 
אFTPאTCPאאאFTP

אאאא אא א 
אאFTPאאTCP א؟

אKאאאאאאא
٢١א)Server(Kאאאאא

   ٢٠אא    א א   א  א 
٢٠אאא(Client)K 
 אFTPא אא  Wאאא  

ASCII Code)( J    אא א   J
     א     Kא א 

א(Servers)  א FTP א   א א
(Clients)אאK 

 



א ٢٤٦ אא 
א אאא אאא 

 
  

- ٤٥ - 

 ٢ JאאHyper Text Transfer Protocol (HTTP)  
אא   א א א  א  א  

אאאאאאאKאא
אאא(Explorer) אTCP

א(Web Server) א٨٠א K
אאTCPאאאאא

אאא א א אK
 א  א HTTPא  אא א  TCP

אאK 
 

 ٣ JאאSimple Mail Transfer Protocol (SMTP)  
 א א    א א(E-mail)א   K

אאאאאאא
  א  א א  א  א 

אאאאאאאא
SMTPאא٢٥אאא
אK 

 
 ٤ JאPost Office Protocol (POP)  

א   א א א  א א  
אאאKאPOPאאא

١١٠אאא٢٥אK 
 

 ٥ JאDomain Name System (DNS)  
     א א        

א Kא DNS א     א א  
א K  TCP/IP   DNSא   

(Hosts)  א IP  א  K א א 



א ٢٤٦ אא 
א אאא אאא 

 
  
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אאאDNSאאאIPא
אTCP/IPאאאאK 

 
٦ J א א Dynamic Host Configuration 

Protocol (DHCP) 
אאאא(Workstations)אא

TCP/IPא  DHCP  K     DHCP 
IPאאIP

אK 
 

 ٧ J א אא Simple Network Management 
Protocol (SNMP) 

א א א    א   א א 
  א Kא   א  א א  א

(Agents) א  א  אא  א א א א
SNMPK 

 
٨ JאTelnet  
 א   א TCP/IPא  L(Server/Client) 

   א  א א  א
Telnet KאTelnetא

TelnetאאאאאKא
אTelnetא

א،אא אא
א א  K  אTelnet א  TCPא  א

אFDXאא
אTelnetאK 

 



א ٢٤٦ אא 
א אאא אאא 
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٩ JאאPacket Internet Groper (PING)  
א אPING    TCP/IP K    

 א   א   TCP/IP  א   
 א K PING  echo request

 א אInternet Control Message Protocol (ICMP) א 
אאאecho replyאאKא

 א  ICMP   א א   א 
אאאאK 

 
 ١٠ JאאTrace Route 

אאאPING،אא
 א  אFא  Eא א  א אא  א א

אאאא،אא
אKאאאאאICMPUDP

K 
 ١١ JאאNETSTAT  

   אא א   א א
אאאאא

א،FEאTCPK 
 
 JאאאאאW 

 
١ JאאאInternational Standardization Organization (ISO) K 
٢ J א א א  International Telecommunication union 

(ITU-T)K 
٣ Jא א א אAmerican National Standardization Institute 

(ANSI)K  



א ٢٤٦ אא 
א אאא אאא 
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٤ Jא א א Institute of Electrical & electronic 
Engineer (IEEE)K 

٥ JאElectronic Industrial Association (EIA) K 
٦ JאInternet SocietyK 
٧ JאאאATM Forum K 



א ٢٤٦ אא 
א אאא אאא 
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אא 
אאW 

 
١W؟אאאא 
٢Wא אא אאא
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