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.PAN

.LAN

.(MAN)

.(WAN)

.

.CANs

.



PAN: Personal Area Network



  PAN Bluetooth



LAN: Local area network



LAN: Local area network        

PCPC

10Mbps  10Gbps



ÅEthernet  IEEE 802.3
Å Token ring  IEEE 802.5 



ï

ï

ï

ï

ï



  : Metropolitan Area Network  (MAN) 

MAN
56Kbps  1Gbps





WAN: Wide Area Network

Mainframe
Minicomputer



 
WAN

   9.6Kbps  2Mbps

Router 





Å

ÅDVD, TV
Å

Å

Å

Å

Å



Enterprise Networks



(CANs)

 



Firewall



NetworksWireless

Å

Å



(aWPAN
Bluetooth, IR

(bWLANIEEE 802.11 

(cWMANIEEE 802.16

(dWWAN



WLAN: Wireless Local Area Network

WLAN 

LAN 

WIFI 



Å

.SAN

.NAS
Å

Å

Å

ISPs



Broadcaste 



 

 

 
 

 



point to point 

Coaxial cabale 
Twisted pair 

Fibre optic



Å
FO

LAN

Å

LAN



Å

Å

Å



̺ 

Choice of Transmission Medium 
Å

LAN
.Capacity
.Reliability

.

.

LAN



Wired Network

1

2

3



.

2

LAN
MAN



Band Width

Transmission Impairments

Interference

Number of Receivers

 



(Sender)
(Receiver)



Coaxial Cable

Thin0,64 cm0,25 inch
185 m607 feet

Thick1,27 cm0,5 inch
500 m1640 feet

BNC



Base Band Coaxial Cable

Ethernet

Å



Carrierband

Broadband

LAN



Å

 

•РыПϠ пАПв сϮϼϝ϶ЮϜ ЬЦϝжЮϜ. 
•ϞЯЊ дϸЛв мк сЯ϶ϜϸЮϜ ЬЦϝжЮϜ. 
•ϣЮϾϝК Ϣϸϝв ϣАЂϜмϠ дъмϾЛв дыЦϝжЮϜ. 

ϢмІϲϠ пАПв. 



Å

Å

Twisted Pair 

RJ-45



.

.

.

.

.

. 



UTP & STP
Unshielded and Shielded Twisted Pair 

Å

Å



Å(STP)

 



ЬϠϜмЪ ШыЂцϜ ϣЮмϸϮвЮϜ ϣϲУЊвЮϜ STP  

сТ ϤϝϚтϠЮϜ ϣтКϝжЊЮϜ ϼϪЪϦ ϼϸϝЊв ЄтмІϦЮϜ пЯК ϤϜϼϝІϖ ϤъϝЊϦшϜ 

Ь϶Ϝϸ ЬϠϜмЪ ϣЪϠІЮϜ ЙжвЮм ЄтмІϦЮϜ Шϝжк ϢϸК ФϼА 

̸.ϞϮϲ ШыЂцϜ ϣтЯ϶ϜϸЮϜ дК ФтϼА ϝлУЮ ϣЧϠАϠ дв ФϚϝЦϼ амтжмвЮцϜ 
ϣУтУ϶ЮϜ FTP 

2. ϣТϝЎϖ ϣЪϠІ дв Амт϶ЮϜ ϣтжϸЛвЮϜ ϢϸϝтϾ пЯК ФϚϝЦϼ амтжмвЮцϜ 

SFTP 

3. РЮ ϣЧϠА дв амтжмвцϜ ФмТ ЬЪ ϬмϾ дв ШыЂцϜ пЯК Ϣϸϲ STP 

4. аϜϸ϶ϦЂϜ ϱϚϝУЊ амтжмвЮϒ ϣтАПϦЮ ЬЪ ϬмϾ дв ШыЂцϜ пЯК Ϣϸϲ 

ϣТϝЎшϝϠ пЮϖ Амт϶ ϣтжϸЛв ϞϮϲЮ ШыЂцϜ ϢϝАПвЮϜ SSTP 



Twisted pair 

STPUTPSTP



Category UTP& STP 
Å

Electronic Industries Association  EIA-568
Commercial Building Telecommunications Cabling Standard

 

ÅLAN
100 Mbps

EIA-568-A



EIA-568-AUTP& STP

.UTP
16 MHz

.UTP
20 MHz

.UTP
100 MHz





EIA 568-A

.UTP5e
100 MHz

.UTP
250 MHz

.UTP
600 MHz



UTPSTP
EIA-568-A



dB dB MHz

STP 150 UTP 
Cat.5

UTP 
Cat.3

STP 
150 

UTP 
Cat.5

UTP 
Cat.3



 

EIA-568-A



Usual application Maximum data rate Category 

analog voice (POTS) 
Integrated Services Digital Network Basic 
Rate Interface in ISDN 
Doorbell wiring 

Up to 1 Mbps (1 MHz) CAT 1 

Mainly used in the IBM Cabling System 
for Token Ring networks 4 Mbps CAT 2 

Voice and data on 10BASE-T Ethernet 16 Mbps CAT 3 

Used in 16 Mbps Token Ring 
Otherwise not used much 20 Mbps CAT 4 

100 Mbps TPDDI 
155 Mbps ATM 
No longer supported; replaced by 5E 

100 Mbps 
1000 Mbps (4 pair) CAT 5 

100 Mbps TPDDI 
155 Mbps ATM 
Gigabit Ethernet 
Offers better near-end crosstalk than 
CAT 5 

1000 Mbps 
(10000 Mbps prototype) CAT 5E 

Super-fast broadband applications 
Most popular cabling for new installs Up to 400 MHz CAT 6 

Support for 10 Gigabit Ethernet 
(10GBASE-T) 

Up to 625 MHz 
(field-tested to 500 MHz) CAT 6E 

Full-motion video 
Teleradiology 
Government and manufacturing 
environments 
Shielded system 

600-700 MHz 
1.2 GHz in pairs with Siemon connector 

CAT 7 
(ISO Class F) 

http://searchsmb.techtarget.com/sDefinition/0,,sid44_gci211561,00.html
http://searchopensource.techtarget.com/sDefinition/0,,sid39_gci214310,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci212399,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci212534,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci213154,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci211491,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci211491,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci211491,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci211491,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci212080,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci213790,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci213790,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci212193,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci214338,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci214338,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci214338,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci535824,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci535824,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci535824,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci535824,00.html
http://searchnetworking.techtarget.com/sDefinition/0,,sid7_gci213983,00.html


сЂϝтЧЮϜ ЙЎмЮϜ ϞтЪϼϦЮϜ ϸжК ЙЎмЮϜ 

RJ45_connector RJ45_crossover. 
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Å(2-125) μm

Å

Å

Å

Optical Fiber 
 



Å

Core
Cladding

Jacket

 



 



ï

ï

ï

ï

ï



Single Mode Multiple Mode 

Small core. Large core. 

less dispersion. Greater dispersion and therefore loss 

of signal. 

Suitable for long distant. Large distant but shorter than single 

mode. 

Use lasers as light source Use LED as source of light 



Å



Greater Capacity
   

2Gbps

100/1000 Mbps 

Smaller Size and Lighter Weight



Lower Attenuation

Electromagnitic Isolation

(1014 - 1015 Hz)



Å

Multimode

Å
Axial Ray

Single-Mode



Å

Multimode Graded Index



ïLED: Light-Emitting Diode
ïILD: Injection Laser Diode

   

LED

ILD

Å 

LED
850 nm, 1300 nm, 1550 nm



Å
(400-700 nm)

ÅLED
850 nm

100 Mbps
LED1300 nm

1500nm



-RJ-11  

RJ-45 

-



RJ-45  



http://www.google.com/url?sa=i&rct=j&q=standard+tia/eia+568-a&source=images&cd=&cad=rja&docid=QbFPhaefUu36RM&tbnid=fuHEuQk9wQlzbM:&ved=&url=http://www.cepro.com/article/category_cabling_tia568a_or_tia568b/datacomm&ei=738DUcWBFvLK0AX4nIHgAw&bvm=bv.41524429,d.d2k&psig=AFQjCNHucEWpr9cqdirQeUmcxApviru2hA&ust=1359270255773868


PVC 



RJ45
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ISA: Industry Standard Architecture 

PCI: Peripheral Component Interconnect 

PCI Express 

USB 

PCMCIA 

 

 



Wireless Network

Å

Å

ÅWi-Fi
Å

ÅWANMANWiMAX



Bluetooth 

Wi-Fi 

 IEEE 802.11 



ϣЯЫулЮϜ ϣузϡЮϜ ϟЃϲ ϣЫϡЇЮϜ СузЋϦ ЮϣуϠнЂϝϳЮϜ ϤϝЫϡЇЮϜ БϠϽ 
Topology Computer Networks 



Network Topology 

 Network Topology 

. 

  
    

    

    

    

Topology
Topology









coaxial cable)



Bus Topology

ϞЂϝϲЮϜ ϤϝЪϠІ ИϜмжϒ сϚϝжϠЮϜ ЬЪтлЮϜ ϞЂϲ 

 йЪϠІЮϜйтА϶ЮϜ 



bus

Å



Tap OR Terminator

Full-Duplex

Terminator 



ϤϝжϝуϡЮϜ ϽуЂ иϝϯϦϜ ϢϸϜϹЂ 

РϽА ϣтϜϹϡЮϜ 

)Ϟ(ϣЧтϼА ϢϼϮІЮϜ   

Tree   
Ϣ 

ϣтϝлзЮϜ ϣвмϝЧв 

)ϒ ( ЬЦϝжЮϜ ϣЧтϼА
Bus 

ϟЮϜϸϣтϜ 

Terminator 

ЬвК ϤϝАϲв 



Bus
BNC Barrel Connector

Repeater



Å

Å

ÅMultipoint 
AccessMultidrop Line 



Å

Å



Å

Head end
Branches

Å

Terminator

ϤϜϾтвв ϢϼϮІЮϜ ϣЧтϼА Tree Bus
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.
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Å

Å



Ånn(n-1)

RF

Å



.̸

.̹

.̺

.̻

.̼

 



 ̭ϿϮ

Segment 

 ϼϼЪв
Repeater 

ϣАϲв  

Station 

LAN



ÅEthernetIEEE 802 
10 Mbps

IEEE
10BASE510 Mbps

ÅLAN      
IEEE 802  10BASE2



Å



Stare Topology

Å



hub

Å

Å



.... 

 

 

ϣвϮжЮϜ ϣЧтϼА  

WS1 WSn WS2 

Star Coupler



 



Å

LAN

Switch)  Hub or

 

Switch 

 

1 

 

3 
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n 

 

 

 

 

2  

N 



  

Å



 

H Switch 

 

 

ϣГϳв 

дъмϹϯв дϝϮмϾ 

 

I Switch 

 

 

 

I Switch 

 

ϣГϳв 
 

ϣГϳв 
 

ϣГϳв 
 

ϣГϳв 

H Switch 
I Switch. 

 



HSwitch : Header Switch  

 Iswitchs: Intermediate Switch  

 



100 Mbps

Å

Å

 

Å

5E
 



Å
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Ring Topology

Token Passing

Å



Å



LANMAN
Repeaters

n
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n 1 n 1 
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Å

Å



Å

Å

ϼϽЫв 

ϣЧтϽАϣЧЯϲ 

ϣГϳв 
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Buffer
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)C
A  

)Ϟ ( пЮϖ дмжЛв ϼтО ϼϝАшϜ

B  сЮϝϦЮϝϠмB   йЯвлт  

Ϭ (A  ϵЂжт 

  сТ ϼϝАшϜ 

иϼмϼв ̭ϝжϪϒ 

 ϣЪϠІ ϼϠК ϼϝАшϜ ЬЧж
LAN ϣтЧЯϲ.  

 аЦϼ ЬЪІЮϜ )̻( 



 



.Listen State

.Transmit State

.Bypass

 

  

 

 

  

 



Å

Å
 

.

.
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Å

.
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Bypass 
ï

Bypass State

.

.



ÅRing Benefits 





LAN

LAN 



 Potential Ring Problems 

Cable Vulnerability

Repeater Failure



Perambulation

Installation Headaches



̼- ϸмϸϲ аϮϲЮϜ Size Limitations:   

  

̽- ϸтϸϲϦ ̭ϸϠЮϜ ϢϸϝЛϦЂъϜм Initialization and Recovery 

   

. 



 Mesh topology
ÅReliability

Redundancy

Å



Å

Å



Å

ÅMesh 



LAN

 

Star-Ring Architecture



 



 

ШЯЂЮϜ ϾЪϼв  



Å

Å



Å

Bridge

 

 

 

 

 

ϢϹЧК 

 

 

 

TP 

 

 



Input filtering

Input buffering

Switching

Output buffering

Output transmission



 Optical Fiber Star 
LAN

Passive-star Coupler
 

 

T 

R 

T 

R 

T 

R 
. . . 



 

Biconic Fused Coupler

Mixing Rod Coupler



Å

Å

(25-30) dB



Optical connector losses

Optical cable attenuation

Optical power division in the coupler

10 LogN N



 Relationship between Medium Trans. and Topology

.

LAN



̷̽ 

 

* * * 

* * 

* * 

* * * 

 

(Mbps) 

 

(Km) 

Cat 5 /e 10-100 0.1 

 

Cat 5 /e 100 0.1 

100-1000 10 



Protocols 

OSI: Open System Interconnections





Bandwidth

Broadband 

Narrowband 

IP Address

192.168.1.1



service

Interface



Å

Å

Å

Protocol





.
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ISO: International standards organisation
OSI

OSI

OSI: Open systems interconnections
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BitsFramePacketSegment
DataOSI



OSI

.Physical Layer 



.Data Link Layer

Frames
HeaderTrailer

-frames

-







.Network Layer 
IP

MAC
Routers

Å

Å

Å





.Transport Layer 
User-Oriented 

Network-Oriented

Segments

ACK

Å

Å

Å





.Session Layer 

Å

Å

Å





.Presentation Layer 

Å





.Application Layer 

-
-

Å

Å







TCP/IP 

TCP/IP

TCP/IP



TCP/IP 

TCP/IP  
Transmission Control Protocol/Internet Protocol   

TCP/IP

TCP/IP 
TCP/IP TCP IP 

OSI 





TCP/IP
 



FTP,TELNET, SMTP, HTTP 

TCP  UDP  

ICMP 
IGMP 

APPLICATIONS  

      802.2 LLC Slip, HDLC, PPP 

       Ethernet, Token Ring, ... 

TRANSPORT 

INTERNET 

NETWORK INTERFACE 
 

IP ARP 

                    Socket  

TCP/IP



Network Access layer

PPP



Network Interface 
Å

Å

Åù

Å

Å



Å

Å

Å

Internet



IP

Adresse  Protocol ARP

Internet Control Message Protocol ICMP 

Internet Group Management Protocol IGMP

Multicast group



IP

Internetworking



IP



 Transport 

TCP



-Transmission Control Protocol TCP

User Datagram Protocol UDP



Application

HTTP



Hyper Text Transfer Protocol HTTP

File Transfer Protocol FTP

socket 
TCP/IP 



IP

Header
IP

IP







IP



TCP/IP

(IP

-
-
-

TCP/IP



IP

TCP





Data Transfer Protocol

TCP/IP: Transmission Control 
Protocol/Internet Protocol

Transmission Control Protocol
Internet Protocol

FTP: File Transfer Protocol
TCP/IP



TCP: Telnet Communication Protocol

WAP: Wireless Application Protocol







Digital Circuits

0

1



01
binary digitbit

8Byte 
8

256



aa


 13210 ,..........,,,  nSSSSSS





n

i

i

iaXx
0

SX
i


210 10*210*610*7267 



100,1,2,3,4,5,6,7,8,9
50,1,2,3,4
80,1,2,3,4,5,6,7

160,1,2,3,4,5,6,7,8,9
A,B,C,D,E,F

20,1



1
55

50

247

247=2*102  + 4*101 +7*100                   



2

3

4

5



0 , 1



0

0

1

1

1

1 10.10.........10.10. AAAAZ N

N

N

N  



A0

A1

ANN
N

 



1
65434

N= 4
Z = 6.104+ 5.103 + 4.102 + 3.101 + 4.100 

2
342.5

Z= 3.102 + 4.101 + 2.100 + 5.10-1 



 
Z=AN.2N+AN-1.2N-1+ A1.21+A0.20+A-1.2-1+A-
2.2-2+ . 

ANN
0,1

N1

 : Z=10101.101
Z=1.24+0.23+1.22+0.21+1.20+1.2-1+0.2-2+1.2-3   =

            =     16 +0 + 4 + 1 + 0.5 + 0.125 =21.625  
                      



0 112 

0 56 

0 28 

0 14 

1 7 

1 3 

1 1 

112 

1110000   



0 126 

1 63 

1 31 

1 15 

1 7 

1 3 

1 1 

126 

1111110   



0 150 

1 75 

1 37 

0 18 

1 9 

0 4 

0 2 

1 1 

150 

10010110 



сϚϝзϫЮϜ аϝЗзЮϜ 
 сТ ϸϹЛЮϜ 

рϽЇЛЮϜ аϝЗзЮϜ 

0000 0 

0001 1 

0010 2 

0011 3 

0100 4 

1011 Bò11ò 

1100 Cò12ò 

1101 Dò13ò 

1110 Eò14ò 

1111 Fò15ò 

0101 5 

0110 6 

0111 7 

1000 ̿ 

1001 9 

1010  Aò10ò 

015



1
13

1 2 13 

0 2 6 

12 3 

1 2 1 

0 



1 2 55 

1 2 27 

1 2 13 

0 2 6 

1 2 3 

1 2 1 

0 

55 =(110111)2 



2

1 2 0.75 

1 2 0.5 

2 0.0 

0.75 = 0. 112 



0 2 0.125 

0 2 0.25 

1 2 0.50 

0.00 

0.125 = 0.0012 



0 2 0.2 

0 2 0.4 

1 2 0.8 

1 2 0.6 

0 2 0.2 



Octal Number System
 0,1,2,3,4,5,6,7

8
 

    0 = 000     

1 = 001 

2 = 010 

3 = 011 

4 = 100 

5 = 101 

6 = 110 

7 = 111   



1

1 8 169 

5 8 21 

2 8 2 

0 

(169)10 =  (251)8



5 8 469 

2 8 58 

7 8 7 

0 

(469)10 = (725)8



2

(11010)2

0 

     011  010                                   
3        2                                   

(11010)2 = (32)8                                    



3

  = (725)8(111010101)2

5 2 7 

101 010 111 



Hexadecimal Number System

16
0,1,2,3,4 ..A,B,C,D,E,F

A=10, B=11 , C = 12 , D=13, E=14 ,F=15



1

9 16 169 

A 16 10 

(169)10 = (A9)16               



F 16 1583 

2 16 98 

6 16 6 

Ьϝϫв:  (1563)10 = (62F)16 



2

(AF)16 = 10 *161+15 *160  =160 +15 = (175)10       

3

1101   0011   0111  0111            
D        3        7        7              



4

(1A6)16 =  (0001  1010  0110)2                    
(F 109)16 = (1111  0001   0000   1001)2        
(A2C)16  =  (1010   0010  1100)2                  



BCD : Binary Coded Decimal

BCD

9 

0,1,2,3,4,5,6,7,8,9                         
9



725 
1            7        2        5

 2
0111   0010    0101 

3

(011100100101)2 = (725)10

BCD
4 

4





ϱЎмт ЬЪІЮϜ сЮϝϦЮϜ ϣжмжЛЮϜ сТ ЬмЪмϦмϼϠЮϜ TCP/IP: 



ϱЎмт ЬЪІЮϜ сЮϝϦЮϜ ϣЦыК ϤϝЧϠАЮϜ ϣжмжЛЮϜм сТ ЬмЪмϦмϼϠЮϜ TCP/IP: 



Connecting 

Devices 

Networking 

Devices 

Internetworking  

Devices 

Repeaters Bridge Hub Switch Router Gateway 



Application Layer 

Presentation Layer 

Session Layer 

Transport Layer 

Network Layer 

Data Link Layer 

Physical Layer 

Application Layer 

Presentation Layer 

Session Layer 

Transport Layer 

Network Layer 

Data Link Layer 

Physical Layer 

Gateway 

Router 

Bridge, Switch 

Repeater, 

Hub 



Address IP
  

Addressing

IP
.Network ID
.Host ID 

Address Class 

IP 

Network ID  Host ID  



ÅBit
ÅByteOctet 
ÅIP address

byte Octet 

.00010000.00011110.00111000
AC 10 1E 38

Windows Registry 





2+ 4+32= 38 
 (00100110)2=3810



ÅNetwork address 

ÅBroadcast address 

Å 
backloop

Å

Å

Å



IP Address
ÅIP

ÅIPIANA
Å

(Class A
(Class B
(Class C
(Class D
(Class E





A
Å 

ID Network 

Å



Å1.0.0.0
126.255.255.255

Å255.0.0.0

Å

Å127.0.0.0127.255.255.255

Ͼтвв)аЦϼ (ϣЪϠІЮϜ 
Network ID 

Ͼтвв)аЦϼ (РтЎвЮϜ 
Host ID 

̸ ̺̹ ̿ 

̿ ̹̻ 



B

Å
ID Network 

Å

Å

Å



Å128.0.0.0191.255.255.255

Å255.255.0.0

̸ 

Ͼтвв)аЦϼ (ϣЪϠІЮϜ 
Network ID 

Ͼтвв)аЦϼ (РтЎвЮϜ 
Host ID 

̺̹ ̸̽ 

̸̽ ̸̽ 



C
Å

Å

ID Network 

Å

Å

Å



Å192.0.0.0
223.255.255.255

Å255.255.255.0

Ͼтвв)аЦϼ (ϣЪϠІЮϜ 
Network ID 

Ͼтвв)аЦϼ (РтЎвЮϜ 
Host ID 

̸ ̺̹ ̹̻ 

̹̻ ̿ 



D
ÅD

Å

Å

Å

Å

Å



E
Å

Å

Å







    

A 128 128  

B 65536 16384  

C 256 2097152  

D 268435456 1  

E 268435456 1  



A112612616777214

B1281911638465534

C1922232097152254



Å

192.168.1.0



Å

A, B, or C

Å A 

B 
C

  D 
E  



Netid and Hostid 
   

 

CIDR 

A 1111111100000000 

00000000 00000000 

255.0.0.0 /8 

B 11111111 11111111 

0000000000000000 

255.255.0.0 /16 

C 11111111 

1111111111111111 

11111111 

255.255.255.0 /24 



ÅДϲъ ϝжжϒ аϸ϶ϦЂж двЎ РЊЮϜ A ϦтϝϠ ̯ϝ ϸϲϜм ̯Ϝ ϣЮъϸЯЮ пЯК РϼЛв 
ϣЪϠІЮϜ̪ ϣϪыϪм ϤϝϦтϝϠ ϣЮъϸЯЮ пЯК РϼЛв РтЎвЮϜ )ϣАϲвЮϜ ( Ь϶Ϝϸ 
ϣЪϠІЮϜ. 

 

ÅϝвжтϠ аϸ϶ϦЂж двЎ РЊЮϜB  дтϦтϝϠ ϣЮъϸЯЮ пЯК РϼЛв ϣЪϠІЮϜ̪ 
дтϦтϝϠм ϣЮъϸЯЮ пЯК РϼЛв РтЎвЮϜ. 

 

ÅЈЊ϶ж  ̯Ϝϼт϶ϒ ϣϪыϪ ϤϝϦтϝϠ РϼЛвЮ ϣЪϠІЮϜ̪ ϤтϝϠм ϸϲϜм РϼЛвЮ 
РтЎвЮϜ двЎ РЊЮϜ .C 

 



Subnet Mask
Å

IP 
:

IP(AND) Subnet mask =  R1
IP(AND) Subnet mask =R2

IF R1= R2 

IF R1 Í R2 

IP& Subnet Mask 



= 0     00000000 

10000000 = 128 

11000000 = 192 

11100000 = 224 

11110000 = 240 

11111000 = 248 

11111100 = 252 

11111110 = 254 

11111111 = 255  



ÅClass A:  255.0.0.0 

 

ÅClass B:  255.255.0.0 

 

ÅClass C:  255.255.255.0 
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 }bŚřōŠŅň ŊƉƏƊŲƃbIPv6 



Introduction: 

Historyé. 

Why now IPv6? 

Problems and disadvantages of IPv4? 

Solution? 

Temporary(NAT) 

Permanent(IPv6) 

 



Where is IPv5!! 

ЬϜϔЂ ϤыϠϝЧв: Ьк ϸϮмт 5ipv ϜϺϝвм РϼЛϦ йжК ̬̬ 
 

аЛж ϸϮмт ШϝжкIPv5  Ϩтϲ йжϒ сТ ϼ϶Ϝмϒ ϤϝжтЛϠЂЮϜ ϸϮм ЬмЪмϦмϼϠ йвЂϜ   
ST  мϜ Internet Streaming Protocol аϦм йϮϝϦжϜ ϼϝϠϦ϶ъ ЬϝЂϼϜ 

ϤмЊЮϜ мтϸтУЮϜм ϭϚϝϦжм ϢϝЪϝϲвЮϜ. ϸЛϠ дтϸЧК дв дϝвϾЮϜ ϼмА дЂϲм ϱϠЊтЮ 
ST2  аϸ϶ϦЂϜм ϼт϶ъϜ ЬЪІϠ рϼϝϮϦ сТ ϸтϸЛЮϜ дв ϤϝЪϼІЮϜ. 
ϸтЪϓϦЮϝϠ мк Connection-orientedЀЪК IPv4  аКϸтм QoS 

ϸЦм сАКϜ ϜϺк ЬмЪмϦϼϠЮϜ аЦϼ ̼ аЮм ФϠАт пЯК ЙЦϜмЮϜ сЯвЛЮϜ дЪЮ ϤУтЎϒ 
ЌЛϠ иϝтϜϾв пЮϜ ipv6. 

RFC797------IPv1 

RFC1190-----IPv2 

IPX-------IPv3 



IPv4 ϼϠϦЛт  ̯ϝвтϸЦ сжϝЛтм дв ϸϝУж дтмϝжЛЮϜ ϜϺлЮм ϞϠЂЮϜ аϦ ϼтмАϦ IPv6 
ЬтϸϠЪ йЮ̪ мϜϺϝвЮ ϼϠϦЛт  ̯ϝвтϸЦ ̬ 

 
ϞϠЂЮϜ ЬмцϜ: йжц аϦ иϼтмАϦ сТ ϤϝтжтЛϠЂЮϜ дв дϼЧЮϜ сЎϝвЮϜ дϝЪм ЙЦмϦв сТ 

ШЮϺ ϤЦмЮϜ дϒ дмЪт ϸϸК ϢϾлϮцϜ ϣЯЊϦвЮϜ ϤжϼϦжшϝϠ  ̯Ϝϸмϸϲв 
ϣтϝПЯЮ ϣжϼϝЧвЮϝϠ Йв ЙЎмЮϜ дкϜϼЮϜ Йвм ϸтϜϾϦ аϜϸ϶ϦЂϜ ϤжϼϦжшϜ 

аϜϸ϶ϦЂϜм ϢϾлϮцϜ ϣЯЊϦвЮϜ ̪ϤжϼϦжшϝϠ ϱϠЊϒ дв ϱЎϜмЮϜ дϒ 
ϸϸК дтмϝжК IPv4 ϣϲϝϦвЮϜ дЮ сУЪт ϣтϠЯϦЮ ϤϝϮϝтϦϲϜ ϤжϼϦжшϜ 

ϢϸтϜϾϦвЮϜ. 
 

ϞϠЂЮϜ сжϝϪЮϜ : сжϝЛт дв ЌЛϠ ЬЪϝІвЮϜ ϣтжвцϜ ϣтжЧϦЮϜм ЬϪв: 
 ̸-  ϸϝУж дтмϝжЛЮϜ. 
 ̹- РЛЎ дϝвцϜ. 
 ̺- йтϮмϦ ϼтО ЬϝЛТ. 
 ̻- ϤϝЪϠІЮϜ ϣЊϝ϶ЮϜ ϣтЎϜϼϦТъϜ. 
 ̼- дϜϼϸϮЮϜ ϣтϼϝжЮϜ. 
 ̽- атЂЧϦ аϾϲЮϜ. 



ϞϠЂЮϜ ϨЮϝϪЮϜ: ϸмтЦ аϮϲ аϾϲЮϜ: ϜϺкм сжЛт йжϒ ϜϺϖ дϝЪ аϮϲ ϤϝжϝтϠЮϜ рϺЮϜ 
ϝлЯЂϼт ϾϝлϮЮϜ ϼϠЪϒ дв ϸϲЮϜ пЊЦцϜ аϮϲЮ ̪аϾϲЮϜ дϗТ ϤϝжϝтϠЮϜ 
дтЛϦт ϝлϦϚϾϮϦ пЮϖ аϾϲ ̪ϼПЊϒ ϝвв рϸϔт пЮϖ ϼт϶ϓϦ сТ 

ϤъϝЊϦъϜ. 
 

ϞϠЂЮϜ ЙϠϜϼЮϜ: ϣϠмЛЊ ЬвϝЛϦЮϜ Йв ϣЪϼϲ ϼмϼвЮϜ ϢϸтϜϾϦвЮϜ: ϜϺкм рϸϔт пЮϖ 
ϣϠмЛЊ ЬвϝЛϦЮϜ Йв иϺк ϣЪϼϲЮϜ ϢϸтϜϾϦвЮϜ аϜϸ϶ϦЂϝϠ ЬмЪмϦмϼϠ  
IPv4. 

 
ϞϠЂЮϜ Ѐвϝ϶ЮϜ: ϣϠмЛЊ ϼтТмϦ Ϥϝвϸ϶ ϢϸтϸϮ: ϜϺкм сжЛт йжϒ ϞЛЊ ϼтТмϦ 

Ϥϝвϸ϶ ϢϸтϸϮ ϢϼмАϦвм аϜϸ϶ϦЂϝϠ ϜϺк ЬмЪмϦмϼϠЮϜ. 



What is IPv6? 

A new packet structure that has 128 Bits source and destination 
IP addresses, which are four times larger than the current IPv4. 

 IPv6 larger 128-bit address space providing for 340 undecillion 
addresses. 340,000,000,000,000,000,000,000,000,000,000,000,000 

 128-64-32-16-8-4-2-1 Magic Row in IPv4. 

 8-4-2-1 Magic Row in IPv6. 

 Decimal  Binary Hex 



Compression between IPv4 and IPv6: 

IPv4 IPv6 

32 bits = 4 bytes = 4 Octet 128 bits = 16 bytes = 8 Segments 

Decimal             Binary Hexadecimal             Binary 

Doted notation(.) Colon notation(:) 

Class A,B,C,D,E No classes 

Public/Private(NAT) (NAT) for changing from 4 to 6 

Subnet and CIDR (/) as subnet 

DHCP DHCPV6 and autoconfig  



IPv6 Addressing 

 рϼІК ϤЂЮϜ ϸЛЮϜ аϝДжHexadecimal Number System 

 Hexadecimal is a base 
sixteen system 

 Base 16 numbering 
system uses the 
numbers 0 to 9 and the 
letters A to F 

 Four bits (half of a byte) 
can be represented with 
a single hexadecimal 
value 

 



IPv6 Addressing 

  дϜмжК ЬтϪвϦIP6 IPv6 Address Representation 

 Look at the binary bit 
patterns that match the 
decimal and hexadecimal 
values 



 ЬмЪмϦмϼϠЮϜ сТ ϣжмжЛЮϜ ϸКϜмЦIP6: 
̸-  РϺϲϼϝУЊцϜ  ϼϝЂтЮϜ пЯК дв 

Rule 1- Omitting Leading 0s 
 The first rule to help reduce the notation of IPv6 addresses 

is any leading 0s (zeros) in any 16-bit section or hextet can 
be omitted 

 01AB can be represented as 1AB 

 09F0 can be represented as 9F0 

 0A00 can be represented as A00 

 00AB can be represented as AB 

 



 ̹-  ϝлЯтϪвϦ дЪвт ϣϠЦϝЛϦвЮϜ ϣтϼУЊЮϜ ЙАϝЧвЮϜ̮Ϡ  :: ϢϸϲϜм ϢϼвЮ дЪЮм
 дЪЮ АЧТдϜмжК. 

 Rule 2- Omitting All 0 Segments 

 A double colon (::) can replace any single, contiguous string 
of one or more 16-bit segments (hextets) consisting of all 0ôs  

 Double colon (::) can only be used once within an address 
otherwise the address will be ambiguous  

 Known as the compressed format 

 Incorrect address - 2001:0DB8::ABCD::1234 

 

 



Examples: 

 

#1 

#2 



Abbreviation rules:  

R
u

le
1
 

R
u

le
2
 



Abbreviation rules(cont.): 



Examples: 



(̸ϣжмϼв ϸϲм пЯКϒ ϸϜϸКц дтмϝжЛЮϜ млТ дмЪϦт дв 128 bits ϝвжтϠ ЬϜ IPv4 дмЪϦт дв 32 bits  
сЮϝϦЮϝϠм ϸϸК дтмϝжЛЮϜ ск: 2^128=3.4*10^38 . 

(̹ϣКϼЂ ϣтЮϝЛТм сТ ϬϜϼ϶ϦЂϜ ϼϝЂвЮϜ дв ЬмϸϮ йтϮмϦЮϜ. 

(̺ϢϸϝтϾ ̭Ϝϸϒ йϮмвЮϜ ϝвϸжК ЬвϝЛϦт Йв ЬмϸϮ ̪йтϮмϦЮϜ Ϩтϲ дЂϲт ЙтϾмϦ ϤϝжϝтϠЮϜ ЬЯЧтм дв ЬтвϲϦЮϜ пЯК 
ϣЪϠІЮϜ. 

(̻аКϸ дЂϲв ϤϝЪϠІЯЮ ϣтЪЯЂыЮϜ: дЂϲт ̭ϜϸцϜ аϝЛЮϜ ϢϾлϮчЮ ϣЯЊϦвЮϜ ϣЪϠІϠ ϤжϼϦжшϜ.  

(̼̭ϝПЮϜ ЬвЛЮϜ ϨϠЮϝϠ ñBroadcastò . 

(̽ϼϝЪϦϠϜ ϣЧтϼА ϢϸтϸϮ ЬвϝЛϦЯЮ дтϠ ϢϾлϮцϜ пвЂϦ Anycast. 

(̭̾ϝПЮϜ ϢϼЪТ ЬвЛЮϜ ̮Ϡ Subnet Mask  ϸϸЛϦв ̮ЮϜ Classes. 

(̿ ϣтжϝЪвϜ ЬвК рϒ Interface дтжϜмжЛϠ ϝвкϜϸϲϜ IPv6 ϼ϶цϜм IPv4 ϝкϸжКм пвЂϦ иϺк ̮ЮϜ  
Interface  ̮Ϡ Dual-Stack ̪ Ϩтϲ аϦт дтЪвϦ ϾϝлϮЮϜ мϒ ϣЪϠІЮϜ дв аКϸ ыЪ дтϮϺмвжЮϜ IPv4 м  

IPv6 сТ ЀУж ϤЦмЮϜ дтЪвϦм ЬЊϜмϦЮϜ дтϠ ϢϾлϮцϜ сϦЮϜ аϸ϶ϦЂϦ IPv4 ϢϾлϮцϜм сϦЮϜ аϸ϶ϦЂϦ IPv6̪ 
ϞЯАϦтм аϜϸ϶ϦЂϜ Dual Stack ϼтТмϦ дтмϝжК IPv4 м IPv6 ЬЪЮ ϾϝлϮ сТ ϣЪϠІЮϜ дтЪвϦм 

сЮмЪмϦмϼϠ IPv4 м IPv6 сТ ϾϝлϮЮϜ мϒ ϣЪϠІЮϜ иϺлϠм ϣЧтϼАЮϜ  дЪвт ЬЊϜмϦЮϜ дтϠ ϢϾлϮцϜ сϦЮϜ 
аϸ϶ϦЂϦ IPv4 ϢϾлϮцϜм сϦЮϜ аϸ϶ϦЂϦ IPv6 дмϸ ЬЪϝІв̪ ϼϠϦЛтмDual Stack ϣЧтϼАЮϜ ϼϪЪцϜ 

 ̯ϝвϜϸ϶ϦЂϜ дтЪвϦЮ ϤъϝЊϦъϜ дтϠ IPv4 м IPv6 Ϩтϲ аϦт йвϜϸ϶ϦЂϜ сТ ϸтϸЛЮϜ дв ϤϝЪϠІЮϜ ϣвДжцϜм 
ϣУЯϦ϶вЮϜ. 

 

скϝв ϤϜϾтв ϤϝжтЂϲϦЮϜм ϤϝтжЧϦЮϜм сТ ЬмЪмϦмϼϠ IPv6: 



̀( аКϸ аЪϲϦЯЮ сТ ϢϸмϮ ϣвϸ϶ЮϜ )QoS(: сϦЮϜм ϱвЂϦ ϸтϸϲϦϠ ϤϝтмЮмцϜ ϤϝжϝтϠЯЮ ϣЯЂϼвЮϜ ϼϠК 
ϣЪϠІЮϜ. 

̸̷( ϣЮмлЂ ϢϼϜϸшϜ: ϱвЂт ϢϼϜϸϗϠ ϣЪϠІЮϜ ϣЮмлЂϠ ̪ϼϠЪϒ дЂϲтм Ϣ̭ϝУЪЮϜ сТ ϢϼϜϸϖ ϤϝЪϠІЮϜ ϢϼтϠЪЮϜ. 

̸̸( ϼтТмϦ ̭ϜϸцϜ: дЂϲт ̭ϜϸцϜ аϝЛЮϜ ̪ϣЪϠІЯЮ ϱвЂтм ЬтЊмϦϠ ϢϾлϮцϜ ЬЪІϠ ИϼЂϒ ϼϪЪϒм ϣтЮϝЛТ. 

двм ϼтϸϮЮϜ ϼЪϺЮϝϠ дϒ аϜϸ϶ϦЂϜ Dual Stack ϸКϝЂт сТ ϸтлвϦ ФтϼАЮϜ ЬϝЧϦжыЮ пЮϖ аϜϸ϶ϦЂϜ  
IPv6 ЬЪІϠ ЬвϝЪ сТ ЬϠЧϦЂвЮϜ Ϩтϲ дЪвт ϤϝЪϠІЯЮ ϣвДжцϜм ϣтЮϝϲЮϜ ЬвЛЮϜ ЬЪІϠ двϜϾϦв Йв IPv4 

м IPv6 пϦϲ пжЂϦт ϝлЮ ЬϝЧϦжъϜ пЮϖ IPv6 ЬЪІϠ сϮтϼϸϦ дмϸм рϒ ИϝАЧжϜ сТ Ϥϝвϸ϶ЮϜ̪ пЮϖм 
ϞжϝϮ Dual Stack Шϝжк ϣЧтϼА оϼ϶ϒ дтЪвϦЮ ϤъϝЊϦъϜ дтϠ IPv4 м IPv6 скм аϜϸ϶ϦЂϜ 

ϣвϮϼϦЮϜ дтϠ IPv4 м IPv6 (IPv6/IPv4 Translation)̪ РϼЛϦм ϝЎ̯тϒ аЂϝϠ "Protocol 
Translation" мϒ "IP Protocol Translation". 

аϦт аϜϸ϶ϦЂϜ ϣвϮϼϦЮϜ дтϠ IPv4 м IPv6 сТ ϤъϝϲЮϜ сϦЮϜ ϼϺЛϦт ϝлтТ аϜϸ϶ϦЂϜ Dual Stack аϦтм 
ШЮϺ дК ФтϼА ϣвϮϼϦ аϾϲ ϤϝжϝтϠЮϜ дв IPv4 пЮϖ IPv6 мϒ ЀЪЛЮϜ ϝвв ϱтϦт ϢϾлϮчЮ сϦЮϜ аϸ϶ϦЂϦ 

IPv4 ЬЊϜмϦЮϜ Йв ϢϾлϮцϜ сϦЮϜ аϸ϶ϦЂϦ IPv6 ЀЪЛЮϜм ϞЯАϦт аϜϸ϶ϦЂϜ ϣвϮϼϦЮϜ дтϠ IPv4 м  
IPv6  ̯ϢϸϝК  ̯ϜϾϝлϮ  ̯ϝЊϝ϶ ϱтϦт ЬтмϲϦ аϾϲ ϤϝжϝтϠЮϜ дв IPv4 пЮϖ IPv6 мϒ ЀЪЛЮϜ ϝвв ϱтϦт 

ϢϾлϮчЮ сϦЮϜ аϸ϶ϦЂϦ IPv4 ЬЊϜмϦЮϜ Йв ϢϾлϮцϜ сϦЮϜ аϸ϶ϦЂϦ IPv6 ЀЪЛЮϜм̪ аϦтм аϜϸ϶ϦЂϜ ϢϸК 
ϤϝтжЧϦ ФтЧϲϦЮ ϣвϮϼϦЮϜ дтϠ IPv4 м IPv6 ϝвϠ сТ ШЮϺ NAT64 мDNS64 мSIIT м IVI̪ мдв 
ϼтϸϮЮϜ ϼЪϺЮϝϠ дϒ аϜϸ϶ϦЂϜ ϣвϮϼϦЮϜ дтϠ IPv4 м IPv6 ϸЛт  ̯ыϲ ϝϦ̯Цϔв пϦϲ аϦт ЬϝЧϦжъϜ пЮϖ аϜϸ϶ϦЂϜ 
IPv6 ЬЪІϠ ЬвϝЪ Ϩтϲ дЪвт дϒ рϸϔт аϜϸ϶ϦЂϜ иϺк ϣтжЧϦЮϜ пЮϖ ЌЛϠ ̭ϜϸцϜ РтЛЎЮϜ ϼ϶ϓϦм сТ 

ЬϝЊϦъϜ ШЮϺЮм ЬЎУт аϜϸ϶ϦЂϜ Dual Stack сТ ϤъϝϲЮϜ сϦЮϜ ϱтϦт ϝлтТ ШЮϺ. 



(̸аϸК аКϸ ЌЛϠ ϢϾлϮцϜ ϣвтϸЧЮϜ: пЯК аОϼЮϜ дв дϒ IPv6 аϦ иϼтмАϦ сТ ϸЧЛЮϜ ϼт϶цϜ ъϖ дϒ йвϜϸ϶ϦЂϜ ъ 
ЬϜϾт Ϝϸ̯мϸϲв ЌЛϠ ̭сІЮϜ ϣжϼϝЧв ̮ϠIPv4 ϜϺкм ϸмЛт пЮϖ аϸК аКϸ IPv6 дв ЌЛϠ ϢϾлϮцϜ ϣвтϸЧЮϜ 

ϭвϜϼϠЮϜм сϦЮϜ аϦ ϝлвтвЊϦ ЬвЛϦЮ АЧТ Йв IPv4.  

(̹аϸК ФТϜмϦ ЌЛϠ ϤϝЧтϠАϦЮϜ: йϮϜмт IPv6 ϤϝтϸϲϦ сТ ФТϜмϦЮϜ Йв ЌЛϠ ϤϝЧтϠАϦЮϜ сϦЮϜ аϦ ϝлвтвЊϦ 
ЬвЛϦЮ АЧТ Йв IPv4 ϝвв сжЛт йжϒ ϸЦ дмЪт Шϝжк ϣϮϝϲ ϢϸϝКш атвЊϦ иϺк ϤϝЧтϠАϦЮϜ ФТϜмϦϦЮ Йв IPv6. 

(̺ϼАϝ϶вЮϜ ϣтжвцϜ: пЯК аОϼЮϜ дв аКϸ IPv6 ϼтУІϦЯЮ дϝвцϜм ъϖ йжϒ ъ ЬϜϾт йϮϜмт ЌЛϠ ϤϝтϸϲϦЮϜ ϝвтТ 
ФЯЛϦт дϝвцϝϠ дЪвтм дϒ рϸϔϦ ЌЛϠ ϤϜϼПϪЮϜ ϣтжвцϜ пЮϖ ЌϼЛϦ ϤϝжϝтϠЮϜ ϼА϶ЯЮ. 

(̻ϸтЧЛϦ ϸϜϸКшϜ дтмЪϦЮϜм: ϬϝϦϲт IPv6 пЮϖ ϤϜϸϜϸКϖ ϢϸЧЛв ЌЛϠ ̭сІЮϜ ϞЯАϦтм ϤϝтЯвК дтмЪϦ ϣУЯϦ϶в 
ϝвв ЬЛϮт ϣтЯвК ϺтУжϦЮϜ ϼϪЪϒ Ϝϸ̯тЧЛϦ ЌЛϠ ̭сІЮϜ.  

(̼ϼ϶ϓϦ сТ сжϠϦЮϜ: ϼϠϦЛт IPv6 ϣтжЧϦ ϢϸтϸϮ ϣжϼϝЧв ̮ϠIPv4 йϮϜмтм ЌЛϠ ϤϝтϸϲϦЮϜ ϝвтТ ФЯЛϦт сжϠϦЮϝϠ 
ϼϝІϦжъϜм дЪвтм дϒ ФϼПϦЂт ϼвцϜ ЌЛϠ ϤЦмЮϜ ЬϝЧϦжыЮ ЬЪІϠ ЬвϝЪ пЮϖ IPv6. 

(̽ϸϝтϸϾϜ аϮϲ аϾϲ ϤϝжϝтϠЮϜ: ϼϠϦЛт IPv6  ъ̯мϔЂв дК ϢϸϝтϾ аϮϲ аϾϲ ϤϝжϝтϠЮϜ сϦЮϜм ϸЦ рϸϔϦ пЮϖ ϢϸϝтϾ 
аϮϲ ϤϝжϝтϠЮϜ ϣЯЂϼвЮϜ ϼϠК ϣЪϠІЮϜ сЮϝϦЮϝϠм ϝкϼтϪϓϦ пЯК ̭ϜϸцϜ аϝЛЮϜ ϣЪϠІЯЮ.  

(̾ϺϜмϲϦЂъϜ пЯК дтмϝжЛЮϜ: пЯК аОϼЮϜ дв дϒ дтмϝжК IPv6 ϼϪЪϒ ̭ϝ϶ЂϠ дв дтмϝжК IPv4 ъϖ йжϒ дв 
дЪввЮϜ дϒ аϦт ϝкϺϜмϲϦЂϜ ϣКϼЂϠ ϞϠЂϠ мвжЮϜ ЙтϼЂЮϜ ϢϾлϮчЮ ϣЯЊϦвЮϜ ϤжϼϦжшϝϠ.   

(̿ϣУЯЪϦЮϜ: ϞЯАϦт ЬтмϲϦ ϤϝЪϠІЮϜ дв IPv4 пЮϖ IPv6 РтЮϝЪϦ ϣтЮϝК ϜϺкм ЬЪІт ϝт̯ϸϲϦ  ̯ϝЎтϒ. 

(̀аКϸЮϜ сжУЮϜ: ϸЦ йϮϜмт дмвϸ϶ϦЂвЮϜ ϣϠмЛЊ сТ ЬмЊϲЮϜ пЯК аКϸЮϜ сжУЮϜ ЬϲЮ ϤыЪІвЮϜ ϣЧЯЛϦвЮϜ 
̮ϠIPv6̪ Ϩтϲ ъ ϼТмϦт ϜϺк аКϸЮϜ сТ ЬЪ дЪϝвцϜ. 

пЯК аОϼЮϜ дв дϒ ЬмЪмϦмϼϠ IPv6 ϼТмт ϸтϸЛЮϜ дв ϝтϜϾвЮϜ ϤϝжтЂϲϦЮϜм шϜ йжϒ йϮϜмт ЌЛϠ 
ЬЪϝІвЮϜ ϤϝтϸϲϦЮϜм ϝлжвм ϼЪϺж:   



 ЬмЪмϦмϼϠЮϜ сТ ϣϚϾϮϦЮϜIP6 Subnetting in IPv6: 

2001:0db8:1234::/48 

Interface ID (Host address) = 128 ï 48 = 80 bits. 

Network Prefix(Network address) = 48 bits. 

2001:0db8:1234:0000:0000:0000:0000:0000 

   Through: 

2001:0db8:1234:ffff:ffff:ffff:ffff:ffff 



IPv6 ЬмЪмϦмϼϠЮϜ ϬϺϝвж 

IPV6 Types 

Unicast Identifies a single node, and traffic destined to unicast 

address is forwarded to a single node 

Multicast Identifies a group of nodes, and traffic destined to a 

multicast address is forwarded to all nodes in the group 

Anycast Identifies a group of nodes, and traffic destined to an 

anycast address if forwarded to the nearest node in the 

group. 



IPv6 Types(cont.): 

Anycast address canôt be used as source address but 
can be used as a destination address. 



Types of IPv6 Addresses 

IPv6 Unicast Addresses 

Unicast   

 ϸϸϲт дϜмжК)IPV6 (ϣЪϠІЮϜ пЯК ϸтϼТ ϣЪϠІ ϤϼЪЮ. 

 ЬЂϼϦ сϦЮϜ ϣвϾϼЮϜunicast  ШЮϺ ϝлЮ сϦЮϜ ϣлϮϜмЮϜ ЬϠЦ дв ЬϠЧϦЂϦдмжЛЮϜ. 

 

 

 

 

 

 

 

 

 



Types of IPv6 Addresses 

IPv6 Unicast Addresses 



Types of IPv6 Addresses 

IPv6 Unicast Addresses 

Global unicast 

 дϜмжЛЯЮ йϠϝІвIPV4 аϝЛЮϜ. 

аЮϝЛЮϜ омϦЂв пЯК ϸтϼТ. 

 пЯК йтϮмϦЯЮ аϸ϶ϦЂϦ дтмϝжК ϤжϼϦжъϜ) дтϠϤϜϼϦмϜϼЮϜ.( 

 дЪвтϝлϦтлϦ  ЬЪІϠ мϒ ϤϠϝϪ ЬЪІϠсЪтϦϝвмϦϜ. 

Link-local 

ϣЪϠІЮϜ ЀУж пЯК оϼ϶цϜ ϢϾлϮцϜ Йв ЬЊϜмϦЯЮ аϸ϶ϦЂϦ. 

Confined to a single link not routable beyond the link 



Types of IPv6 Addresses 

IPv6 Unicast Addresses 

Loopback 

йЂУжЮ ϣвϾϼ ЬЂϼт дϒ ϾϝлϮЮϜ ϸϜϼϒ Ьϝϲ сТ аϸ϶ϦЂт дЪЮ ϾϝлϮЮ дϜмжЛЪ пАЛт дϒ дЪвт ъ. 

 ЈϲУЮ аϸ϶ϦЂтconfiguration of TCP/IP сЯϲвЮϜ ϾϝлϮЮϜ пЯК 

 ϝлЛтвϮ̷  ϼт϶цϜ ϤϠЮϜ ϜϸК ϝв̸  ϞϦЪт̮̮Ъ ::1/128  АЧТ мϒ::1 

Unspecified address  

 ϝлЛтвϮ̷  ЬϪвϦ̮̮Ъ ::/128  мϒ АЧТ:: 

ϼϸЊв дϜмжЛЪ АЧТ аϸ϶ϦЂϦ дЪЮ ϣлϮϜм дϜмжЛЪ аϸ϶ϦЂϦ дϒ дЪвт ъ 

 дϜмжЛЪ дϜмжЛЮϜ иϺк аϸ϶ϦЂтIPv6 ϤЦϔв 



Types of IPv6 Addresses 

IPv6 Unicast Addresses 

Unique local 

 сТ ϣЊϝ϶ЮϜ дтмϝжЛЯЮ ϝлϠϝІвIPv4. 

сЯϲв ЬЪІϠ ϤϝЪϠІ ϣКмвϮв дтϠ мϒ ϣЪϠІЮϜ Ь϶Ϝϸ ϣжмжЛЯЮ аϸ϶ϦЂϦ. 

In the range of FC00::/7 to FDFF::/7 

IPv4 embedded (not covered in this course) 

 дв ЬмϲϦЮϜ мϒ ЬϝЧϦжъϝϠ ϢϸКϝЂвЯЮ аϸ϶ϦЂтIPV4  пЮϖIPV6. 



Unicast: 3 types 

IPv4 IPv6 

Real (public) Global Unicast address 

Virtual (APIPA) Private (Link-Local) 

Virtual (Private IP) Private (Site-Local)    past 

Private (Unique-Local)   new 

127.0.0.1(loopback) ::1 

0.0.0.0 :: (unspecified) 

Multicast(224.0.0.0) FF00::/8 



Link-Local Address Structure: 

Like APIPA in IPv4. 

Start with 1111 1110 10 /10 = FE80::/64 

Work in internal LAN(switch) and canôt be used in router. 

Are automatically configured with the interface identifier. 

But how to complete Interface Identifier: 



 
 
IPv6 Unicast Addresses 

EUI-64 Process or Randomly Generated 

 EUI-64 Process 
 process uses a clientôs 48-bit Ethernet MAC address, and 

inserts another 16 bits in the middle of the 46-bit MAC 
address to create a 64-bit Interface ID 

 
 EUI-64 Interface ID is represented in binary and is made up of 

three parts: 
 24-bit OUI from the client MAC address, but the 7th bit (the 

Universally/Locally bit) is reversed (0 becomes a 1) 
 inserted 16-bit value FFFE  
 24-bit device identifier from the client MAC address 

 



 
 
IPv6 Unicast Addresses 

EUI-64 Process or Randomly Generated 



Extended Unique Identifier (EUI-64): 



 
Extended Unique Identifier (EUI-64)(cont.): 
 

Example: 



Unique-Local Address Structure(Site-Local): 

Like private in IPv4. 

Start with 1111 1101 /8 = FD00::/64        Unique-Local 

Start with 1111 1110 11 /10 = FEC0::/64  Site-Local 

For network in which only internal IPv6 communication is 
required(not routable on the Internet). 

But how host complete address: 

 

 



Unique-Local Address structure(Site-Local) (cont.): 



Global Unicast Address Structure: 

Like public in IPv4(IANA). 

Start with 001/3 = 2000::/3 or 3000::/3 

Work in Internet. 

45 bits Global Routing prefix for specifics organizational site. 

2^45= 351,843,720,888,32 number of sites. 

16 bits Subnet ID. 

2^16= 65.536 subnets per site. 

Site= Autonomously operating IP based network that is connected to 
IPv6 Internet. 

But how host complete address: 



Global Unicast Address Structure(cont.): 

 IANA(Internet Assigned Number Authority).  

RIR (Regional Internet Registries). 

NIR (National Internet Registries). 

 ISP/LIR(Local Internet Registries). 

Site/Organization. 

Subnet/Local Subnet. 

The current RIR are as follow: 

African Network Information Center(AfriNIC). 

Asia Pacific Network Information Center(APNIC). 

American Registry for Internet Numbers(ARIN). 

Regional Latin-American and Caribbean IP Address Registry (LACNIC). 

Reseaux IP Europeens (RIPE NCC). 



Global Unicast Address Structure(cont.): 



Assigning IPv6 Global Unicast Address: 

Important Note: This design simplify Routing operation in 
Internet by reducing the size of routing table 

Static assignment: 

Manual Interface ID assignment. 

EUI-64 Interface ID assignment. 

Dynamic assignment: 

Stateless autoconfiguration. 

DHCPv6(Stateful). 



IPv6 Unicast Addresses 

Dynamic Configuration of a Global Unicast Address  
using SLAAC 

 Command IPv6 unicast routing enables IPv6 routing 
 
 RA message can contain one of the following three options 
 SLAAC Only ï use the information contained in the RA 

message 
 SLAAC and DHCPv6 ï use the information contained in the 

RA message and get other information from the DHCPv6 
server, stateless DHCPv6 (example: DNS) 

 DHCPv6 only ï device should not use the information in the 
RA, stateful DHCPv6 

 



IPv6 Unicast Addresses 

Dynamic Configuration of a Global Unicast Address  
using SLAAC 



Compression Between Three Types: 

Link-Local 

Global  

Unique-Local  



Multicast IPv6 Address: 
 Multicast is used in the context of one-to-many. 
 Explicit multicast scope is a new concept in IPv6. 
 8 bits ones,4 bits flags,4 bits scope and 112 bits group ID 
 4 bits flags can be 0123458ef 
 FF01:: FF0F::  
 Occupied by IANA  for special use  
 called (well know multicast address)  
 Flag(4 bits) = 0  



IPv6 Multicast Addresses 

Assigned IPv6 Multicast Addresses 
Two common IPv6 assigned multicast groups include: 

 FF02::1 All-nodes multicast group ï  

 all IPv6-enabled devices join  

 same effect as an IPv4 broadcast address  

 FF02::2 All-routers multicast group ï  

 all IPv6 routers join 

 a router becomes a member of this group when it is 
enabled as an IPv6 router with the ipv6 unicast-routing 
global configuration command 

 a packet sent to this group is received and processed by 
all IPv6 routers on the link or network.  

 

 



Anycast IPv6 Addresses: 

 Used in the context of one-to-nearest. 
 Assigned to more than one interface. 
 Allocated from the unicast address space. 
 Indistinguishable from regular unicast addresses. 
 Must be explicitly configured as anycast on the node. 
 All nodes with the same anycast address should behave 

the same way. 

 



ϣЂтмϼϦ  ϣвϾϲIPv6 

Version Traffic Class Flow Label 

Payload Length 
Next 

Header 
Hop Limit 

Source IP Address 

Destination IP Address 

Byte 1 Byte 2 Byte 3 Byte 4 



 
ϤϝЂтмϼϦ  ϤъмЪмϦмϼϠЮϜIP4  мip6: 



Enabling IPv6 on Windows: 



The ipconfig Command: 
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ϤϒϸϠ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ ϣтЪЯЂыЮϜ Wireless LAN ЬЪІϦ  ̯Ϝϼϝт϶  ̯ъϝЛТ ШтϠІϦЯЮ сТ ϣжмфϜ 
̪Ϣϼт϶цϜ ϞϠЂЮϜм сТ ШЮϺ Ј϶ЯϦт сТ:   

̸- ϤϜϼмАϦЮϜ ϣЧϲыϦвЮϜ сТ ϤϝтжЧϦЮϜ ϤϝϮϦжвЮϜм ϣтЪЯЂыЮϜ.  

 

̹- ЌϝУ϶жъϜ ЬЊϜмϦвЮϜ сТ ̪ϼϝЛЂцϜ  ̯ϜϼДж ЀТϝжϦЯЮ ϸтϜϾϦвЮϜ дтϠ дтЛжЊвЮϜ.  

 

̺- ϞЯАЮϜ ϸтϜϾϦвЮϜ пЯК иϺк ϤϝЪϠІЮϜ ϞϠЂϠ ϣтϼϲЮϜ ϢϼтϠЪЮϜ сϦЮϜ ϝкϼТмϦ дтвϸ϶ϦЂвЯЮ сТ 
ЬЧжϦЮϜ дмϸ дϒ ϼϪϔт ШЮϺ пЯК алЯвК.  

 

дЪвт йтϠІϦ ϤϝЪϠІЮϜ ϣтЪЯЂыЮϜ ϤϝЪϠІϠ РϦϝлЮϜ ЬмвϲвЮϜ̪ аϸ϶ϦЂвЮϝТ ЙтАϦЂт ЬЧжϦЮϜ пЮϜ рϒ 
дϝЪв мЯϲт йЮ̪ пЧϠтм Йв ШЮϺ ыЊϦв йϦЪϠІϠ ϝв аϜϸ ЙЧт сТ оϸвЮϜ рϺЮϜ йтАПϦ ϣЪϠІЮϜ.  

Wireless LAN



ЙтАϦЂϦ ϤϝжмЪвЮϜ ϣтЪЯЂыЮϜ ̭Ϝϸϒ аϝлвЮϜ ϣтЮϝϦЮϜ:  

̸- ϼтТмϦ ϤъϝЊϦϜ ϣϦЦϔв ϤϝЪϠІЮ ϣтЪЯЂ сТ Ьϝϲ ЬІТ иϺк ШыЂцϜ ϼтТмϦϠ ЬϝЊϦшϜ ϞмЯАвЮϜ рц ϞϠЂ 
дϝЪ.  

̹- ϢϸКϝЂвЮϜ сТ ЬвК ϣ϶Ђж ϣтАϝтϦϲϜ дв ϤϝжϝтϠЮϜ пЯК ϣЪϠІ ϣтЪЯЂ ϖпЮ ϾϝлϮ ЬЊϦв  ̯ϝтЪЯЂъ.  

̺- ϼтТмϦ ϣϮϼϸ дв ϣтϼϲЮϜ сТ ЬЧжϦЮϜ ЌЛϠЮ дтвϸ϶ϦЂвЮϜ сТ ϣЪϠІ ϣтЪЯЂ.   

ϼϠϦЛϦ ϤϝЪϠІЮϜ ϣтЪЯЂыЮϜ ϢϸтУв сТ ϤъϝϲЮϜ ϣтЮϝϦЮϜ:  

̸- ϼтТмϦ ϤъϝЊϦϜ сТ дЪϝвцϜ ϣвϲϸϾвЮϜ.   

̹- ϼтТмϦ ϤъϝЊϦϜ дтвϸ϶ϦЂвЯЮ рϼтϪЪ ЬЧжϦЮϜ.  

̺- ̭ϝжϠ ϤϝЪϠІ сТ дЪϝвцϜ ϣЮмϾЛвЮϜ сϦЮϜ ϞЛЊт ϝлЯтЊмϦ ШыЂϓϠ.   

ϣАϲв ЬвЛЮϜ ϣтЪЯЂыЮϜ мϸϠϦ ЬвЛϦм ЬЪІϠ йϠϝІв ϤϝАϲвЯЮ ϣтЪЯЂЮϜ̪ РыϦ϶ъϜм ϸтϲмЮϜ ЬϪвϦт сТ АЂм 
ЬϝЂϼшϜ аϸ϶ϦЂвЮϜ.  

 

Wireless LAN



ЬЪ ϾϝлϮ сТ ϤϝЪϠІЮϜ ϣтЪЯЂыЮϜ рмϦϲт пЯК ϣЦϝАϠ ϣЪϠІ ϣтЪЯЂъ Йв ЬЂϼв ЬϠЧϦЂв 
Transceiver сЪЯЂъ.  

 

амЧт Transceiver ϣКϜϺϗϠ м ЬϝϠЧϦЂϜ ϤϜϼϝІшϜ дв м пЮϖ ϢϾлϮϒ ϼϦмтϠвЪЮϜ ϣАтϲвЮϜ йϠ.   

 

ϝвϒ сТ ϤϝЪϠІЮϜ ϣжтϮлЮϜ̪ дϗТ Transceiver ϱвЂт ϢϾлϮчЮ ϣтЪЯЂыЮϜ ЬϝЊϦъϝϠ Йв 
ϢϾлϮцϜ ϣжмЪвЮϜ ϣЪϠІЯЮ ϣтЪЯЂЮϜ.  
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Å Wimax IEEE802.16
PMP: Pont to Multi Point

 
Å Wimax IEEE802.16
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- ъ ϸϮмϦ ϤϝУЊϜмв Ϣϸϲмв  ϾϝϮжъ ϤϜϼϝϠϦ϶ъϜ. 

-ϤϝУЊϜмвЮϜ ϣтЂϝЂцϜ дв Ьы϶ ϼϝтЛвЮϜ IEEE802.16 ϸϸϲϦϦ ̪̯ϝтмϸт сЮϝϦЮϝϠм аϦт ЬтϸЛϦ ϜϺк ϸжКϼϝтЛвЮϜ 
ϣϮϝϲЮϜ дв ЬϠЦ дттжЧϦЮϜ  ̯ϝвЯК дϒ иϺк ϤϝУЊϜмвЮϜ ϣтϼмϼЎ дтвϓϦЮ ФТϜмϦЮϜ сТ ЬвЛЮϜ дтϠ ϢϾлϮцϜ 

ϣУЯϦ϶вЮϜ ̪ϓІжвЮϜ двм ЬϮϒ АϠЎ ЬвК ϢϾлϮцϜ ϝлϦϝУЊϜмвм ЬЪІϠ ЬвϝЪ ϸтЪϓϦм ϝлЧϠϝАϦ ϝлϦтϠЯϦм ϼттϝЛвЯЮ 
ϣКмЎмвЮϜ дв ЬϠЦ ̪дтЊϝЊϦ϶ъϜ дϖм ϤϝУЊϜмв ϼϝϠϦ϶ъϜ иϺк Ьмϒ дв ϝкϒϸϠ ЬЪІϠ свЂϼ ск ETST 

скм ϣЯвϝЪϦв ϼϪЪϒ дв ϤϝУЊϜмв IEEE  )дϖ ETST ЙϠϦϦ  ISO\IEC  9646 SERIES(. 

- ъ ϸϮмт ϤϝУЊϜмв Ϣϸϲмв ̪ϤϜϾтлϮϦЯЮ двТ ϤϝϠмЛЊ ЬвЛЮϜ оϼ϶цϜ ск ЙЎм ϤϜϼмЊϦ)ϤϝУЊϜмв( 
̪Ϣϸϲмв сϦЮϜм ϞϮт дϒ ЙϠϦт ϝлЮ рϒ ϾϝлϮ мϒ ̪аϝДж ϣТϝЎшϝϠ пЮϖ ϤϝУЊϜмвЮϜ оϼ϶цϜ сϦЮϜ ϸКϝЂϦ сТ 

дтвϓϦ ϤϝϠЯАϦв дϚϝϠϾЮϜ ϼϝтϦ϶Ϝм ϢϾлϮцϜ.   

 

ϣϮЮϝЛвЮ ϞмтК WIMAX ϤϒϸϠ IEEE  сТ ϼтмАϦ ϣКмвϮв дв ϤϝУЊϜмвЮϜ ФТϜмϦЮϝϠ Йв ϤϝтЊмϦ  
ISO\IEC̪ ШЮϺм йвтϸЧϦЮ  пЮϖ ФтϼТ ЬвК IEEE802.16 рϺЮϜ двЎϦт ϤϝУЊϜмвЮϜ ϣЧЯЛϦвЮϜ ЬϝϮвϠ 
ϤϜϸϸϼϦЮϜ 10 GHz пЮϖ 66GHz̪ скм ϣЯвϝЪ ϣвϝϦм ϣϠЂжЮϝϠ ЬϝϮвЯЮ рϸϸϼϦЮϜ SUB11GHz.  
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Шϝжк ϨыϪ ϤϝтжЧϦ ϣтЂϝЂϒ аϸ϶ϦЂϦ сТ ЬϝЂϼϖ ϤϝжϝтϠЮϜ сТ ϤϝЪϠІЮϜ ϣтЪЯЂыЮϜ ϣтЯϲвЮϜ скм:  

̸- ϤϝϮмв мтϸϜϼЮϜ ϣтϸϝϲϒ ϸϸϼϦЮϜ Single-Frequency Radio̪ пвЂϦм  ̯ϝжϝтϲϒ ϤϝϮмв мтϸϜϼЮϜ ϣтЮϝК 
ϸϸϼϦЮϜ ϣЧтЎ ФϝАжЮϜ Narrow-Band High-Frequency Radio. 

 

̹- ϤϝϮмв мтϸϜϼ РтАЮϜ ϼмϪжвЮϜ òрϼϝІϦжъϜñ Spread-Spectrum Radio . 
 

̺- ϤϝϮмв ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ Infrared. 
 

ЬвЛт ЬϝЊϦъϜ рмтϸϜϼЮϜ сТ ϤϝЪϠІ ϞЂϝϲЮϜ ЬЪІϠ йϠϝІв ϝвЮ мк йтЯК сТ ϤϝЪϠІ ̪ϣКϜϺшϜ ϾϝлϮЮϝТ ЬЂϼвЮϜ 
амЧт ЬϝЂϼϗϠ йϦϜϼϝІϖ аϜϸ϶ϦЂϝϠ ϸϸϼϦ дтЛв̪ амЧтм ϾϝлϮЮϜ ЬϠЧϦЂвЮϜ АϠЎϠ иϸϸϼϦ ФТϜмϦтЮ Йв ϸϸϼϦ ϾϝлϮЮϜ 

ЬЂϼвЮϜ сЪЮ дЪвϦт дв ЬϝϠЧϦЂϜ ϤϜϼϝІшϜ.   

РыϦ϶ъϜ ϸтϲмЮϜ дтϠ ϤϝЪϠІ ϞЂϝϲЮϜ ϣтмтϸϜϼЮϜ ϤϝЪϠІм ϣКϜϺшϜ мк дϒ ϤϝЪϠІЮϜ ϣтмтϸϜϼЮϜ амЧϦ ЬϝЂϼϗϠ 
ϤϝжϝтϠЮϜ ЀтЮм ЬϚϝЂϼЮϜ ϣтϦмЊЮϜ ϝвЪ сТ ϤϝЪϠІ ϣКϜϺшϜ. 

Wireless LAN



̸- ϸϸϽϧЮϜ ϣтϸϝϲϒ нтϸϜϽЮϜ ϤϝϮнв  

ÅЬвЛт Transceiver рϸϝϲϒ ϸϸϼϦЮϜ ϝвЪ ϼлДт дв йвЂϜ аϜϸ϶ϦЂϝϠ ϸϸϼϦ ϸϲϜм АЧТ.   

 

ÅЙтАϦЂϦ ϣвДжϒ мтϸϜϼЮϜ рϸϝϲϒ ϸϸϼϦЮϜ single-frequency radio ЬвЛЮϜ аϜϸ϶ϦЂϝϠ рϒ ϸϸϼϦ свϦжт пЮϜ 
оϸв ϤϜϸϸϼϦЮϜ ϣтмтϸϜϼЮϜ Radio Frequency Range̪ ЬЪІϠм аϝК аϸ϶ϦЂϦ ϤϝЪϠІ ϞЂϝϲЮϜ оϸвЮϜ 

сЮϝЛЮϜ дв РтА ϤϜϸϸϼϦЮϜ ϣтмтϸϜϼЮϜ̪ сϦЮϜм ЀϝЧϦ ϝϮтϮЮϝϠ ϾϦϼк GHz(10^9 Hz) ̪ ШЮϺм ϝлжц ϼТмϦ 
ϤъϸЛв ЬϝЂϼϖ пЯКϒ ϤϝжϝтϠЯЮ.   

 

ÅЬЪІϠ аϝК̪ дϗТ ϣвДжϒ ЬϝЂϼшϜ рмтϸϜϼЮϜ ϣЯлЂ ϞтЪϼϦЮϜ ̪ϸϜϸКшϜм дЪЮм аϜϸ϶ϦЂϜ ϣвДжϒ ϣтЮϝК ϣЦϝАЮϜ 
ϣтАПϦЮ ϤϝϲϝЂв ϢϼтϠЪ ϼϠϦЛт ϼϪЪϒ  ̯ϜϸтЧЛϦ ϝлжц аϸ϶ϦЂϦ ϢϾлϮϒ ϣтЮϝК ϸлϮЮϜ ϬϝϦϲϦм ϖпЮ ϣжϝтЊ ϢϼвϦЂв  
рϸтϒм ϣЯвϝК ϢϼтϠ϶.  

 



ϸϜϸКшϜ ϙтЂЮϜ ϢϾлϮц ϸϸϼϦЮϜ рϸϝϲцϜ ϸЦ рϸϔт пЮϜ:   

 ̸- ϤϜϼϝІϖ ϣУтϾв.   

 ̹- аϜϸ϶ϦЂϜ РтЛЎ ϢмЧЮ ЬϝЂϼшϜ.   

 ̺- ϤъϸЛв ЬϝЂϼϖ ϤϝжϝтϠ ЌУ϶жв.   

ϸвϦЛт дткмϦЮϜ сТ ϤϜϼϝІшϜ ϣтмтϸϜϼЮϜ пЯК ϸϸϼϦ ϢмЦм ϢϼϝІшϜ ̪ϣЯЂϼвЮϜ ϝвЯЪТ ЙУϦϼϜ ϸϸϼϦЮϜ ϢмЦм ϢϼϝІшϜ ϝвЯЪ ϱϠЊϒ дткмϦЮϜ 
РЛЎϒ.   

Ϩтϲм дϒ ϢϾлϮϒ мтϸϜϼЮϜ ϤϜϺ ϸϸϼϦЮϜ рϸϝϲцϜ ϣЊт϶ϼ двϪЮϜ ЬвЛϦ аϜϸ϶ϦЂϝϠ ϸϸϼϦ ЌУ϶жв ϢмЦм Ϣϸмϸϲв̪ ϝлжϗТ ϢϸϝК сжϝЛϦ 
дв ϤъϸЛв дткмϦ ̪ϣтЮϝК ϜϺлЮм ϝлжϗТ ъ ЙтАϦЂϦ ϣтАПϦ ϣϲϝЂв ϢϼтϠЪ ъм ЙтАϦЂϦ ϼмϼвЮϜ Ьы϶ аϝЂϮцϜ ϣУтϪЪЮϜ ϣϦвЊвЮϜм.  

ЬЪІϠ аϝК ϼϠϦЛϦ ϢϾлϮϒ мтϸϜϼЮϜ рϸϝϲϒ ϸϸϼϦЮϜ ЬЦϒ  ̯ϣУЯЪϦ дв ϝкϼтО дв АϚϝЂмЮϜ ϣтЪЯЂыЮϜ̪ ЬвЛϦм ϤϜϸϸϼϦϠ ϼϪЪϒ  ̯ϝЎϝУ϶жϜ ъм  
ϾмϝϮϦϦ ϢмЦ ϢϼϝІшϜ ϼϪЪϒ дв ϤϜм ϸϲϜм.  

ϰмϜϼϦϦ ϣКϼЂ ЬЧж ϤϝжϝтϠЮϜ сТ ϤϝЪϠІЮϜ ϣтмтϸϜϼЮϜ ϣтϸϝϲϒ ϸϸϼϦЮϜ дтϠ ̸ ϤϠϝϮтв сТ ϣтжϝϪЮϜ̪ м ̸̷ ϤϠϝϮтв сТ ϣтжϝϪЮϜ.   

ϼϠϦЛϦ ϤϜϼϝІϖ мтϸϜϼЮϜ рϸϝϲϒ ϸϸϼϦЮϜ ϣЎϼК Ь϶ϜϸϦЯЮ сЂтАϝжПвмϼлЪЮϜ̪  ̯ϣЊϝ϶м сТ оϸв ϸϸϼϦЮϜ ЌУ϶жвЮϜ рϺЮϜм Ь϶ϜϸϦт Йв 
ϤϝϮмв ϢϾлϮϒ дтЪЯлϦЂвЮϜ ЬϪв ϢϾлϮϒ ϱϦТ ϞϜмϠϒ Ϟϐϼв ϤϜϼϝтЂЮϜ.   

ЌϜϼϦКϜ ϤϜϼϝІшϜ ЀЂϮϦЮϜм ϝлтЯК сТ иϺк ϣвДжцϜ ϼвϒ ϣтϝО сТ ϣЮмлЂЮϜ ϜϺϖ ϝв РϼК ϸϸϼϦ ЬϝЂϼшϜ   



̹-  ϤϝϮнв СуГЮϜ нтϸϜϼрϼϝЇϧжшϜ

ϝвϒ ϤϝЪϠІ мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ мϒ ϸϸЛϦв ϸϸϼϦЮϜ spread-spectrum radio̪ слТ 
ϼϠϦЛϦ ϣтжЧϦЮϜ ϼϪЪцϜ  ̯ϝвϜϸ϶ϦЂϜ сТ ϤϝЪϠІЮϜ ̪ϣтЪЯЂыЮϜ ϸЦм ϤϼмА иϺк ϣтжЧϦЮϜ Ьмϒ Ϣϼв дв 

ЬϠЦ ЄтϮЮϜ сЪтϼвцϜ Ьы϶ ϞϼϲЮϜ ϣтвЮϝЛЮϜ ϣтжϝϪЮϜ ЙжвЮ ϤϝтЯвК ЀЂϮϦЮϜ пЯК ЬϝЂϼшϜ 
рмтϸϜϼЮϜ.  

 

аϸ϶ϦЂϦ ϤϝЪϠІ мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ ϢϸК ϤϜϸϸϼϦ  ̯ϝЛв ЬЧжЮ ϢϼϝІшϜ ϝвв ЬЯЧт дв ЬЪϝІвЮϜ 
ϣЧЯЛϦвЮϜ ЬϝЂϼшϝϠ рϸϝϲϒ ϸϸϼϦЮϜ. 

 

Шϝжк дϝϦтжЧϦ дϝϦтЂϝЂϒ дϝвϸ϶ϦЂϦ сТ ϤϝЪϠІ мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ мϝвк:  

̸- ЙϠϝϦϦЮϜ ϼІϝϠвЮϜ Direct Sequence Modulation. 

̹- ϤϜϾУЧЮϜ ϣтϸϸϼϦЮϜ Frequency Hopping. 

 



 ϽІϝϡгЮϜ ЙϠϝϧϧЮϜDirect Sequence Modulation 

ÅамЧϦ ϣтжЧϦ ЙϠϝϦϦЮϜ ϼІϝϠвЮϜ ЬϝЂϼϗϠ ϝлϦϝжϝтϠ ϢϼУІвЮϜ ϼϠК ϣКмвϮв дв ϤϜϸϸϼϦ мтϸϜϼЮϜ сТ 
ЀУж ϤЦмЮϜ̪ амЧϦм  ̯ϝЎтϒ ϣТϝЎϗϠ ϤϝϦϠ дв ϤϝжϝтϠЮϜ ϢϼмϾвЮϜ сϦЮϜ ЀтЮ ϝлЮ рϒ ϢϸϚϝТ омЂ 

ЬтЯЎϦ ϢϾлϮцϜ ϣЯϠЧϦЂвЮϜ ϼтО Ј϶ϼвЮϜ ϝлЮ ЬϝϠЧϦЂϝϠ иϺк ̪ϤϝжϝтϠЮϜ мФЯАт пЯК иϺк 
ϤϝϦϠЮϜ ϢϼмϾвЮϜ аЂϜ chips. 

 

ÅРϼЛт ϾϝлϮЮϜ Ј϶ϼвЮϜ йЮ ЬϝϠЧϦЂъϝϠ  ̯ϝЧϠЂв ϤϜϸϸϼϦЮϜ сϦЮϜ рмϦϲϦЂ пЯК ϤϝжϝтϠ ϣϲЮϝЊ̪ 
амЧтТ ЙвϮϠ иϺк ϤϝжϝтϠЮϜ ϸϝЛϠϦЂϜм ϤϜϼϝІшϜ ϼтО ϣϲЮϝЊЮϜ. 



 ϤϜϿУЧЮϜϣтϸϸϽϧЮϜ

сТ ϣтжЧϦ ϤϜϾУЧЮϜ ϣтϸϸϼϦЮϜ Frequency Hopping̪ дϗТ ϤϜϼϝІшϜ ЬЧϦжϦ ϣКϼЂϠ дв ϸϸϼϦ  
ϖпЮ ̪ϼ϶ϐ дмЪтм Шϝжк акϝУϦ ФϠЂв дтϠ ϾϝлϮЮϜ ЬЂϼвЮϜ ϾϝлϮЮϜм ЬϠЧϦЂвЮϜ пЯК аϜϸ϶ϦЂϜ 

ϬϺмвж дтЛв сТ атДжϦ ϤϜϾУЧЮϜ дтϠ ϤϜϸϸϼϦЮϜ ϣУЯϦ϶вЮϜ ϤϜϼϦУЮϜм ϣтжвϾЮϜ сϦЮϜ ЬЊУϦ дтϠ ЬЪ 
ϢϾУЦ ϼ϶ϒмо.  

ЙϠϦт ЬЪ ЙжЊв мϒ ϭϦжв йϮϺмвж Јϝ϶ЮϜ сТ ϣтвϾϼϜм϶ЮϜ ϣЛϠϦвЮϜ сТ ϤϜϾУЧЮϜ ϣтϸϸϼϦЮϜ сϦЮϜ 
ϝлвϸ϶ϦЂт дтϾϝлϮЮϜ ЬЂϼвЮϜ ЬϠЧϦЂвЮϜм.  

ϼϠϦЛϦ ϣЛЂ ФϝАж ϨϠЮϜ сТ ϣтжЧϦ ϤϜϾУЧЮϜ ϣтϸϸϼϦЮϜ ϼϠЪϒ ϝлжв сТ ϣтжЧϦ ЙϠϝϦϦЮϜ ϼІϝϠвЮϜ̪ ШЮϺм 
дц ЬЪ ϤϜϸϸϼϦЮϜ сТ ФϝАжЮϜ дмЪϦ ϣϲϝϦв аϜϸ϶ϦЂыЮ дв ЬϠЦ ϣтжЧϦ ϤϜϾУЧЮϜ ϣтϸϸϼϦЮϜ ЀЪЛϠ 

ϣтжЧϦ ЙϠϝϦϦЮϜ ϼІϝϠвЮϜ сϦЮϜ аϸ϶ϦЂϦ ϣКмвϮв дв ϤϜϸϸϼϦЮϜ дЪЮм ЀтЮ ϝлЯЪ.   

ϼϠϦЛϦ ϣвДжϒ РтАЮϜ рϼϝІϦжшϜ ϣЮϸϦЛв ϣУЯЪϦЮϜ  ̯ϝтϠЂж м ШЮϺ  ̯ϝЧТм ϢϾлϮчЮ ϣвϸ϶ϦЂвЮϜ. 



ϣтϸϸϽϧЮϜ ϤϜϿУЧЮϜ ϣузЧϦ

ÅϰмϜϼϦϦ ϣКϼЂ ЬЧж ϤϝжϝтϠЮϜ сТ ϜϺк аϝДжЮϜ ϝв дтϠ ̹ м ̽ ϤϠϝϮтв сТ ϣтжϝϪЮϜ дЪЮм Йв аϜϸ϶ϦЂϜ 
ϣЦϝА ϼϠЪϒ ФϝАжм пЯКϒ дв ϸϸϼϦЮϜ дв дЪввЮϜ ЬмЊϲЮϜ пЯК ϤϝКϼЂ ϼϠЪϒ ϼтϪЪϠ.  

ÅдЪЮм  ̯ϜϼДж аϜϸ϶ϦЂъ ϣЦϝА ϣЎУ϶жв ЬϝЂϼщЮ сТ ϤϝЪϠІЮϜ ϣЛЎϜмϦв РтЮϝЪϦЮϜ̪ ϝлжϗТ дмЪϦ ϣЎϼК 
̪дткмϦЯЮ ϝвϒ ϣϠЂжЮϝϠ Ь϶ϜϸϦЯЮ сЂтАϝжПвмϼлЪЮϜ̪ ДϲыжТ дϒ аϝДж мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ ϼϠϦЛт 

ϼϪЪϒ ϣКϝжв ϸЎ ϜϺк Ь϶ϜϸϦЮϜ дв ϣвДжцϜ ̪оϼ϶цϜ дЪввм ϱтЎмϦ ШЮϺ дϓϠ ϤϜϼϝІшϜ аϦт ϝлϪϠ ϼϠК 
ϤϜϸϸϼϦ ϣУЯϦ϶в сЮϝϦЮϝϠм дϗТ рϒ Ь϶ϜϸϦ ϸЦ аϦт Йв ϸϲϒ иϺк ϤϜϸϸϼϦЮϜ дмϸ ϝкϼтО ϝвв ъ ϼϪϔт пЯК 
ϢϼϝІшϜ ЬЪЪ̪ сϦЮϜм дмЪϦ ϣКϾмв пЯК ϤϜϸϸϼϦ ϣУЯϦ϶в Йв ϣДϲыв йжϒ Йв ϢϸϝтϾ ЬϸЛв ЬЧж 
ϤϝжϝтϠЮϜ ϼϠК ϤϜϸϸϼϦЮϜ ϣУЯϦ϶вЮϜ ϸϜϸϾт ЬϸЛв Ь϶ϜϸϦЮϜ  ̯ϜϼДж ϢϸϝтϾЮ ЬϸЛв аϜϸ϶ϦЂϜ ϤϜϸϸϼϦЮϜ 

ϣЎϼЛвЮϜ Ь϶ϜϸϦЯЮ сТ ϤЦм дтЛв.   

ÅЌϜϼϦКϜ ϤϜϼϝІϖ мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ дЪвв дЪЮм ЀЂϮϦЮϜ пЯК иϺк ϤϜϼϝІшϜ ЬтϲϦЂв 
 ̯ϣЊϝ϶м дϒ ЀЂϮϦвЮϜ ъ РϼЛт ϤϜϸϸϼϦЮϜ ϣУЯϦ϶вЮϜ ϣвϸ϶ϦЂвЮϜ сТ ЬϝЂϼшϜ ъм РϼЛт ФтϼУϦЮϜ дтϠ 
ϤϝжϝтϠЮϜ ϣϲЮϝЊЮϜ мϒ ϣϲЮϝАЮϜ.   

 



 ϣуЫЯЂыЮϜ ϤϝЫϡЇЮϜнЏЮϜϣуϚ 

аϸ϶ϦЂϦ ЌЛϠ ϤϝЪϠІЮϜ ϣтЪЯЂыЮϜ ̭мЎЮϜ ЬЧжЮ ϤϝжϝтϠЮϜ скм дϝКмж: 

 ̸- ϤϝЪϠІ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ.   

̹- ϤϝЪϠІ ϼϾтЯЮϜ скм ϼТмϦ ϤϝКϼЂ ϣтЮϝК  ̯ϜϸϮ дЪЮ ϝлϦУЯЪϦ ϣЛУϦϼв ϜϸϮ  ̯ϝЎтϒ.   

ЬЂϼϦ ϤϝжϝтϠЮϜ аϜϸ϶ϦЂϝϠ ϸмтϸ ϝϠКϨ ̭мЎЯЮ LED: Light Emitting Diode мϒ ϸмтϸ РϺϝЦ 
ϼϾтЯЮ ILD : Injection Laser Diode. 

ϤϜϼϝІϖ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ ъ ЙтАϦЂϦ ФϜϼϦ϶Ϝ дϜϼϸϮЮϜ мϒ аϝЂϮцϜ ϣϠЯЊЮϜ̪ ϝвЪ ϝлжϒ 
РЛЎϦ ϜϺϖ ϤЎϼЛϦ Ϣ̭ϝЎш ϢϸтϸІ. 





̭ϜϽгϳЮϜ ϥϳϦ ϣЛІцϜ аϜϹϷϧЂϝϠ ЬϝЂϼшϜ ϤϝЫϡІ
ϜϺϖ ϤЂЪЛжϜ ϤϜϼϝІϖ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ дК дϜϼϸϮЮϜ̪ ϝлжϗТ ϼЂ϶Ϧ РЊж ϝлϦЦϝА Йв ЬЪ ̪ЀϝЪЛжϜ  ̯ϜϼДжм 

ϝкϜϸвЮ ϝлϦϝϠϪм ϸмϸϲвЮϜ̪ ϝлжϗТ аϸ϶ϦЂϦ  ̯ϢϸϝК сТ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ ϢϼтПЊЮϜ.  

ϰмϜϼϦт оϸвЮϜ рϸϸϼϦЮϜ рϺЮϜ ЬвЛϦ йтТ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ ϝв дтϠ ̸̷̷ ϝϮтϮ ϾϦϼк м ̷̷̺ ϜϼтϦ ϾϦϼк.  

 ̯ϝтϼДж ЙтАϦЂϦ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ ϼтТмϦ ϤϝКϼЂ ЬϝЂϼϖ ϣтЮϝК дЪЮм  ̯ϝтЯвК̪ дϗТ ϣКϼЂЮϜ ϣтЯЛУЮϜ сϦЮϜ 
ЙтАϦЂϦ ϢϾлϮϒ ЬϝЂϼшϜ ϣЛІцϝϠ ϤϲϦ ̭ϜϼвϲЮϜ ЬЦϒ дв ШЮϺ ϼтϪЪϠ.  

ϸвϦЛϦ ϣУЯЪϦ ϢϾлϮϒ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ пЯК ϸϜмвЮϜ ϣвϸ϶ϦЂвЮϜ сТ ϣтЧжϦ ϱтІϼϦм ϣЛІцϜ ϣтϚмЎЮϜ.  

аϸ϶ϦЂϦ ϤϝЪϠІ ЬϝЂϼшϜ аϜϸ϶ϦЂϝϠ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ дϝϦтжЧϦ ϝвк:  

̸- ϣАЧж пЮϜ ϣАЧж Point to Point. 

̹- ЬϝЂϼϖ ϼІϦжв мϒ сКϜϺϖ Broadcast. 

̺- ЬϝЂϼшϜ ЀЪϝЛЮϜ Reflective. 

ϞЯАϦϦ ϣтжЧϦ ϣАЧж ϖпЮ ϣАЧж  ̯ϝА϶  ̯ϜϼІϝϠв ϱвЂт ЬЪЮ дв ϾϝлϮЮϜ ЬЂϼвЮϜ ЬϠЧϦЂвЮϜм ϣтϔϼ ϝвкϸϲϒ ϼ϶фϜ̪ 
мϜϺлЮ аϦт ϝвлϠтмЊϦ ϣЦϸϠ йϮϜмтЮ ЬЪ ϝвлжв ̪ϼ϶фϜ ϜϺϗТ аЮ ϼТмϦт А϶ ϼІϝϠв дтϠ дтϾϝлϮЮϜ ЬІУтЂТ  

ЬϝЊϦъϜ.  





 ЬϝЂϼшϜрϼϝЇϧжшϜ

м ЬϝϪв пЯК иϺк ϣтжЧϦЮϜ мк ϾϝлϮ аЪϲϦЮϜ ϾϝУЯϦЮϝϠ̪ ϜϼДжм ϣϮϝϲЯЮ ϖпЮ ϞтмЊϦЮϜ ФтЦϸЮϜ ϢϾлϮчЮ̪ дϗТ ϞтЪϼϦ 
иϺк ϣвДжцϜ йтТ ϣϠмЛЊ.  

ϰмϜϼϦϦ ϣКϼЂ ЬЧж ϤϝжϝтϠЮϜ аϜϸ϶ϦЂϝϠ иϺк ϣтжЧϦЮϜ дтϠ ЙЎϠ мЯтЪ ϤϝϦϠ сТ ϣтжϝϪЮϜ ϸЦм ЬЊϦ ϖпЮ ̸̽ ϤϠϝϮтв 
сТ ϣтжϝϪЮϜ пЯК оϸв ϼϦвмЯтЪ ϸϲϜм.  

ϸвϦЛт ϼϜϸЧв дткмϦЮϜ сТ ϤϜϼϝІϖ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ пЯК ϣТϝϪЪ ϰмЎмм ϣЛІцϜ ϣϪмϪϠвЮϜ̪ ϝвЪ ϸвϦЛт 
пЯК РмϼДЮϜ ϣт϶ϝжвЮϜ ϤϝϠЧЛЮϜм сТ ФтϼА ̪ϣЛІцϜ ϝвЯЪм ϤжϝЪ ϣЛІцϜ ϣϠмЊв ЬЪІϠ Фϸϒ ϝвЯЪ ЬЦ омϦЂв 

дткмϦЮϜ̪ ϝвЪ йжϒ ϱϠЊт дв ϞЛЊЮϜ ЌϜϼϦКϜ ϣЛІцϜ мϒ ЀЂϮϦЮϜ ϝлтЯК.  

ϝвϒ ϣтжЧϦ ЬϝЂϼшϜ ϼІϦжвЮϜ̪ дϗТ ϣЛІцϜ аϦт ϝкϼІж пЯК ϣϲϝЂв ϣЛЂϜм ФЯАтм пЯК ϤϝЪϠІ ЬϝЂϼшϜ 
ϜЮϼІϦжв  ̯ϝжϝтϲϒ ϤϝЪϠІ ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ ϢϼϪЛϠвЮϜ мϒ ϝв РϼЛт ̮Ϡ: 

 Scatter Infrared Networks. 





 ЁЪϝЛЮϜReflective 

Åϝвϒ ИмжЮϜ ϨЮϝϪЮϜ мкм ЀЪϝЛЮϜ Reflective̪ млТ ϢϼϝϠК дК ϭвϸ дтКмжЯЮ ̪дтЧϠϝЂЮϜ йтТм 
амЧт ЬЪ ϾϝлϮ ЬϝЂϼшϝϠ мϲж ϣАЧж ϣжтЛв сТм иϺк ϣАЧжЮϜ ϸϮмт Transceiver амЧт 

ϢϸϝКϗϠ ϖЬϝЂϼ ϢϼϝІшϜ ϖпЮ ϾϝлϮЮϜ ϞмЯАвЮϜ. 





 ϣуЯϳгЮϜ ϤϝЫϡЇЮϜ ЙуЂнϦLAN

дв дЪввЮϜ ЙтЂмϦ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ LAN аϜϸ϶ϦЂϝϠ рϒ дв ФϼАЮϜ ϣтЮϝϦЮϜ:   

̸- ϤъϝЊϦϜ ϣтЪЯЂъ ϤϝЪϠІϠ ϣтЯϲв оϼ϶ϒ.   

̹- ЬϚϝЂм ϣϠЂϝϲвЮϜ ϣЮмвϲвЮϜ.   

̺- ЬмЊмЮϜ мϒ аЪϲϦЮϜ дК ϸЛϠ Remote Access. 

 

 
ФтЧϲϦЮ ЬϝЊϦϜ сЪЯЂъ дтϠ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ аϸ϶ϦЂт ϾϝлϮ пвЂт ϼЂϮ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ сЪЯЂыЮϜ 

Wireless LAN Bridge̪ рϺЮϜм ЙтАϦЂт  ̯ϝЧТмм РмϼДЯЮ ϣт϶ϝжвЮϜ АϠϼ дтϦЪϠІ дтϦтЯϲв дϜϸЛϠϦ дК 
ϝвлЎЛϠ ϣТϝЂв ϸЦ ЬЊϦ ϖпЮ ̻,̿ ϼϦвмЯтЪ.  



ϣуЫЯЂыЮϜ ϼнЃϯЮϜ

аϸ϶ϦЂϦ иϺк ϼмЂϮЮϜ ϸϲϒ АϚϝЂм ЬϝЂϼшϜ ϣтЪЯЂыЮϜ ϣтЮϝϦЮϜ:   

̸- ϤϝϮмв мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ Spread Spectrum Radio. 

̹- ϣЛІцϜ ϤϲϦ ̭ϜϼвϲЮϜ Infrared. 

ϜϺϖ Ϥϸϼϒ АϠϼЮϜ дтϠ ϤϝЪϠІ ϣтЯϲв ϸЛϠϦ дК ϝлЎЛϠ ϼϪЪϒ дв ̻,̿аЪ дЪвт аϜϸ϶ϦЂϜ ϼЂϮ сЪЯЂъ ЬтмА 

оϸвЮϜ Long Range Wireless Bridge мкм аϸ϶ϦЂт ϤϝϮмв мтϸϜϼ РтАЮϜ рϼϝІϦжшϜ 

ФтЧϲϦЮ ЬϝЊϦϜ сЪЯЂъ дтϠ дтϦЪϠІ дтϦтЯϲв дϜϸЛϠϦ дК ϝвлЎЛϠ ϣТϝЂв ϸЦ ЬЊϦ ϖпЮ ̷̻ ϼϦвмЯтЪ.  

ϼϠϦЛϦ ϤϝжмЪв ϼмЂϮЮϜ ϣтЪЯЂыЮϜ ϣтϸϝтϦКшϜ ϣЯтмАм оϸвЮϜ ϣЛУϦϼв ̪ϣУЯЪϦЮϜ ϝлжЪЮм ϼϠϦЛϦ пЯК ЬЪ Ьϝϲ 

Ј϶ϼϒ дв ϸтϸвϦ ШыЂцϜ мϒ РϝтЮцϜ ϣтϼЊϠЮϜ дтϠ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ ϢϸтЛϠЮϜ дК ϝлЎЛϠ ЌЛϠЮϜ. 



  ϣузЧϦ  ϣЮнгϳгЮϜ ϣϡЂϝϳгЮϜMobile Computing

аϸ϶ϦЂϦ ϼтТмϦЮ Ϥϝвϸ϶ЮϜ ϣтЮϝϦЮϜ: 

̸- ЬмЊϲЮϜ пЯК ϤϝУЯв ϣтϼмϼЎ дв ϤϝЪϠІ алϦϝЂЂϔв.   

̹- ЬмЊмЮϜ ϖпЮ ϤжϼϦжшϜ.   

̺- ЬϝЂϼϖ ЬϚϝЂϼ ϸтϼϠЮϜ сжмϼϦЪЮшϜ. 

сЪЮ дЪвϦϦ дв аϜϸ϶ϦЂϜ иϺк ϤϝтжЧϦЮϜ ϣЮмвϲвЮϜ̪ жϗТϝж ϬϝϦϲϦЂ ϖпЮ ϣЦϝАϠ ϣЪϠІ ϣЊϝ϶ ϞЪϼϦ сТ ϾϝлϮϝϦ ЬмвϲвЮϜ.   

ϸЦм ϤϲϠЊϒ ϤϝУЊϜмв ϣтЛвϮЮϜ ϣтЮмϸЮϜ ϣЦϝАϠЮ ϢϼЪϜϺ ϞЂϝϲЮϜ сЊ϶ІЮϜ Personal Computer Memory Card 
International Association (PCMCIA( ск ЀϝтЧвЮϜ аϸ϶ϦЂвЮϜ ϤϝЦϝАϠЮ ϣЪϠІЮϜ мϒ ϤϝЦϝАϠЮϜ оϼ϶цϜ 

ϣвϸ϶ϦЂвЮϜ сТ ϞЂϝϲЮϜ ЬмвϲвЮϜ.   

Шϝжк ИϜмжϒ ϢϸтϸК ϤϝЦϝАϠЮ ϣЪϠІ PCMCIA двЎϦϦм:  

̸- ISDN Adapter. 

̹- Fax Modem. 

̺- Ethernet and Fast Ethernet Cards. 

 



ϣуЫЯЂыЮϜ ϣЫϡЇЮϜ ϣЦϝГϠ

ϼϠϦЛт аϮϲ ϣЦϝАϠ ϣЪϠІЮϜ ыϪϝвв аϮϲЮ ϣЦϝАϠ дϝвϦϚшϜ м ϞЪϼϦ ϣЮмлЂϠ сТ ФІ Јϝ϶ сТ 
ϼϦмтϠвЪЮϜ ЬмвϲвЮϜ.   

ЬЊϦϦЮ ШϦЪϠІϠ дК ϸЛϠ аϜϸ϶ϦЂϝϠ ШϼϦмтϠвЪ ЬмвϲвЮϜ ШжϗТ ϬϝϦϲϦЂ пЮϜ аϜϸ϶ϦЂϜ ϣЪϠІ 
РϦϝлЮϜ ϣтЪЯЂЮϜ мϒ ϸϲϒ АϚϝЂмЮϜ ϣтЪЯЂыЮϜ.  

сТ ϣЮϝϲ аϜϸ϶ϦЂϜ ϣЪϠІ РϦϝлЮϜ ϣтЪЯЂЮϜ ϬϝϦϲϦЂ пЮϜ ЀЪϝТ аϸмв мϒ аϚϜмв ISDN̪ ϝвϒ ϜϺϖ 
дϝЪ ЬϝЊϦшϜ ϝтЪЯЂъ ϸЧТ аϸ϶ϦЂϦ ϣтжЧϦ мтϸϜϼЮϜ мϒ ϣтжЧϦ рмЯ϶ЮϜ Cellular̪ м сТ иϺк 

ϣЮϝϲЮϜ аϸ϶ϦЂϦЂ Antenna ϼтПЊ амЧт ЬϝЊϦшϝϠ Йв ϬϜϼϠϒ мтϸϜϼЮϜ ϣϠтϼЧЮϜ м ϝкϸЛϠ амЧϦ 
ϼϝвЦцϜ ϣтКϝжЊЮϜ сϦЮϜ ϼмϸϦ сТ ϼϜϸв ϞтϼЦ АϝЧϦЮϝϠ ϤϜϼϝІшϜ дв ϬϜϼϠϒ мтϸϜϼЮϜ ϣтЯϲвЮϜ м 

амЧϦ ϝлϪϠϠ пЮϜ ϣлϮмЮϜ ̪ϣϠмЯАвЮϜ м сТ ЌЛϠ ϤъϝϲЮϜ амЧϦ ϼϝвЦцϜ ϣтКϝжЊЮϜ АϝЧϦЮϝϠ 
ϤϜϼϝІшϜ дв ϾϝлϮЮϜ ЬмвϲвЮϜ ϢϼІϝϠв дмϸ ϣϮϝϲЮϜ пЮϜ Ь϶ϸϦ ϬϜϼϠϒ мтϸϜϼЮϜ м амЧϦ ϝлϪϠϠ 

пЮϜ ϝлϦлϮм.  

 



ϣуЫЯЂыЮϜ ϤъϝЋϦъϜ ϣгЗжϒ

аϸ϶ϦЂϦ ϤϜϼϝІшϜ ϣтЪЯЂыЮϜ ϣвДжцϜ ϣтЮϝϦЮϜ:  

̸- ϤъϝЊϦϖ аϾϲЮϜ ϣтмтϸϜϼЮϜ Packet-Radio Communication.  

̹- ϤϝЪϠІЮϜ ϣтмЯ϶ЮϜ Cellular Networks.  

̺-ϣвДжϒ мϼЪтвЮϜ Ртм Microwave Systems.  

амЧт аϝДжЮϜ ЬмцϜ Packet-Radio Communication атЂЧϦϠ ЬϝЂϼшϜ пЮϜ аϾϲ ϣлтϠІ аϾϲЮϝϠ сТ ϤϝЪϠІЮϜ ϣтЯϲвЮϜ.  

двЎϦ иϺк аϾϲЮϜ аϝЂЦцϜ ϣтЮϝϦЮϜ:  

̸- дϜмжК ЬЂϼвЮϜ.  

̹- дϜмжК ЬϠЧϦЂвЮϜ.  

̺- ϤϝвмЯЛв ϱтϲЊϦ ̭ϝА϶цϜ Error-Correction Information.  

̻- ϤϝжϝтϠЮϜ ϣЯЂϼвЮϜ.   

аϪ АЧϦЯϦ иϺк аϾϲЮϜ дв ЬϠЦ ϼϝвЦцϜ ϣтКϝжЊЮϜ сϦЮϜ ϸтЛϦ ϝлϪϠ Ϣϼв оϼ϶ϒ ̪ м ЙтАϦЂт рϒ ϾϝлϮ ШЯϦвт ϤϜϸЛвЮϜ ϣϠмЯАвЮϜ аыϦЂϜ 
иϺк аϾϲЮϜ м ШЮϺ ϝЛϠА ϜϺϖ ФϠϝАϦ йжϜмжК Йв дϜмжК ЬϠЧϦЂвЮϜ сТ ϣвϾϲЮϜ 



 ϤϝжϝуϡЮϜ ЭЧзЮ ϣтнЯϷЮϜ ϤϝЫϡЇЮϜ ̯ϝуЫЯЂъ

ÅдЪвт аϜϸ϶ϦЂϜ ϤϝЪϠІЮϜ ϣтмЯ϶ЮϜ ЬЧжЮ ϤϝжϝтϠЮϜ ϝтЪЯЂъ ЬϝвЛϦЂϝϠ ϣтжЧϦ аϾϲ ϤϝжϝтϠЮϜ ϣтвЦϼЮϜ 
ϣтмЯ϶ЮϜ) Cellular Digital Packet Data (CDPD( м ϝлтТ аϦт ϝЎтϒ атЂЧϦ ϤϝжϝтϠЮϜ пЮϜ аϾϲ 
ϢϼтПЊ ЬЂϼϦ ϼϠК ϣЪϠІЮϜ ϣтмЯ϶ЮϜ дтϠ ϤϝвЮϝЪвЮϜ ϣтϦмЊЮϜ ϝвϸжК дмЪт аϝДжЮϜ ϼтО ЬмПІв.   

ÅЬЊϦ ϣКϼЂ ЬЧж ϤϝжϝтϠЮϜ аϜϸ϶ϦЂϝϠ ϜϺк аϝДжЮϜ пЮϜ ̀.̿ ϤϠмЯтЪ сТ ϣтжϝϪЮϜ )м сТ ϤϝЪϠІЮϜ 
ϣϪтϸϲЮϜ дмЪϦ ϣКϼЂЮϜ ϼϠЪϒ(м ск сжϝЛϦ дв Имж дв ϼ϶ϓϦЮϜ delay ϰмϜϼϦт дтϠ ̸ пЮϜ ̼ сжϜмϪ.  

Åϝвϒ ЬϝЊϦшϜ сЪЯЂыЮϜ аϜϸ϶ϦЂϝϠ ϤϝϮмв РтммϼЪтвЮϜ йжϗТ АϼϦІт йтϮмϦ ϼІϝϠв сЯЪЮ дтϾϝлϮЮϜ 
ЬЂϼвЮϜ м ЬϠЧϦЂвЮϜ ϝвкϸϲϒ мϲж ϼ϶фϜ дмϸ ϸмϮм ФϚϝК ϝвлжтϠ 

ÅϼϠϦЛϦ ϤϝϮмв РтммϼЪтвЮϜ ϣЯтЂмЮϜ пЯϪвЮϜ АϠϼЮ дтϦтϝжϠ ϝЛв ЙЎмϠ ЬϠЧϦЂв Receiver пЯК 
ϱАЂ ЬЪ ϢϼϝвК ъϸϠ дв ϸв ШыЂцϜ ϤϲϦ ЌϼцϜ.ϝвЪ ϝлжϒ ϢϸтУв сТ ϣЮϝϲ ϼтТмϦ ЬϝЊϦшϜ ϼϠК 

ϤϝϲϝЂвЮϜ ϣЛЂϜмЮϜ м ϣϲмϦУвЮϜ ЬϪв аϝЂϮцϜ ϣтϚϝвЮϜ мϒ рϼϝϲЊЮϜ 





ϤϝжнЫв СтммϽЫугЮϜ аϝЗж 

дмЪϦт аϝДж РтммϼЪтвЮϜ дв :  

̸- рϾϝлϮ Transceiver ϸϲϜм ЬϝЂϼш ϢϼϝІшϜ м ϼ϶цϜ ϝлЮϝϠЧϦЂш.  

̹- дтЧϠА дтАЦъ ϢϼϝІщЮ йϮмт ЬЪ ϝлжв мϲж ϼ϶фϜ м дϝЛЎмт сТ дϝЪв ЙУϦϼв ЬϪв ϣвЦ ϬϼϠ мϒ 
ϱАЂ ϢϼϝвК ϣтЮϝК.   

дЪвт РтϼЛϦ ЬмЊмЮϜ дК ϸЛϠ Remote Access ϝлжϓϠ ϣвϸ϶ ϱвЂϦ ЬмЊмЮϝϠ мϒ аϝвЎжшϜ пЮϜ 
ϣЪϠІ ϣтЯϲв LAN аϜϸ϶ϦЂϝϠ АмА϶ РϦϝлЮϜ ϼϠК ϸмϾв ϤъϝЊϦϜ Communications Server 

ÅЬвЛт ϸмϾв ЬмЊмЮϜ дК ϸЛϠ Ь϶ϸвЪ ЬЊУт дтϠ дмϠϾЮϜ ϸтЛϠЮϜ м ϣЪϠІЮϜ ϝвЪ ϱвЂт ЬЧжϠ ϤϝжϝтϠЮϜ 
дтϠ ϣЪϠІЮϜ м дмϠϾЮϜ пϦϲ м мЮ ϤжϝЪ ϤъмЪмϦмϼϠЮϜ ϣвϸ϶ϦЂвЮϜ ϝвлжтϠ ϣУЯϦ϶в.  

Åм сТ ϜϺк аϝДжЮϜ ϞЛЯт аϸмвЮϜ сТ ϾϝлϮЮϜ ϸтЛϠЮϜ ЀУж ϼмϸ ϣЦϝАϠ ϣЪϠІЮϜ Йв ФϼϝТ ϣКϼЂЮϜ 
аϸмвЮϝТ ϓАϠϒ ϼтϪЪϠ дв ϣЦϝАϠ ϣЪϠІЮϜ 



ϹЛϠ еК ЬнЊнЮϜ ϤънЪнϦмϽϠ

ЬЪІϠ аϝК аϸ϶ϦЂϦ ϣвДжϒ ЬмЊмЮϜ дК ϸЛϠ ϸϲϒ дтЮмЪмϦмϼϠЮϜ дттЮϝϦЮϜ ФтЧϲϦЮ ЬϝЊϦшϜ:  

̸- ЬмЪмϦмϼϠ ϤжϼϦжшϜ сА϶ЮϜ ЬЂЯЂϦвЮϜ Serial Line Internet Protocol (SLIP).  

̹- ЬмЪмϦмϼϠ ϣАЧж пЮϜ ϣАЧж Point-to-Point Protocol (PPP).  

ЬмЪмϦмϼϠ SLIP мк ЀϝтЧв аϸ϶ϦЂт ϣжмжЛЮ ϤъϝЊϦшϜ аϜϸ϶ϦЂϝϠ ЬмЪмϦмϼϠ TCP/IP ϼϠК 
АмА϶ ϣЯЂЯЂϦв м мк ϱвЂт аϸ϶ϦЂвЯЮ дК ϸЛϠ ЬмЊмЮϝϠ пЮϜ ϣЪϠІ ϤжϼϦжшϜ дв Ьы϶ 
йϦЪϠІ ϣтЯϲвЮϜ.   

аϦ атвЊϦ ЬмЪмϦмϼϠ PPP дмЪтЮ ϜϼтмАϦ ЬмЪмϦмϼϠЯЮ ФϠϝЂЮϜ SLIP ̪ ϨтϲТ дϒ ЬмЪмϦмϼϠ  
SLIP аϸ϶ϦЂт АЧТ сТ ϤъϝЊϦшϜ ϣвКϜϸЮϜ ЬмЪмϦмϼϠЮ TCP/IP дϗТ̪ ЬмЪмϦϼϠ PPP ЙтАϦЂт 

ЬвϝЛϦЮϜ Йв ϤϝЪϠІЮϜ ϢϸϸЛϦв ϤъмЪмϦмϼϠЮϜ.   

дфϜ ϼϠϦЛт ЬмЪмϦмϼϠ PPP мк ϼϝт϶ЮϜ ЬЎУвЮϜ ЬмЊмЯЮ дК ϸЛϠ ϜϼДж йϦКϼЂЮ м йϦтЦмϪмв 




