(Computer Network)

(Floppy Disk)

(Local Area Network : Lan)

(Metropolitan Area Network : Man)
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3, (Wide Area Network : Wan)

1 1 (modem)
(Internet)

(Wireless Local Area Network)
(Radio Frequency)

3.1 0SI Model [10,11]

(The International Organization for standardization :

1S0) OSI Model (Open System Interconnection) 0sl 7-
Layer Reference Model .. 1984

OSI Model 2

Application-oriented Layer
716 5

Network-dependent Layer
4,3,2 1



OSI Model

7 Application Laver

6 Presentation Laver

5 Session Layer

(Synchronization) (Half
Unidirectional) 2 (Full Duplex/ Bi-directtional)
4 Transport Laver
5
3 Network Layer
2 Datalink Layer
(Frame)
(Ethernet) (Token Ring)
1 Physical Laver ?
‘ Application l [Application?
Presentation (E'esentation

Ej Session ] ( Session L
Ej Transport ( Transportj

Ej Network Network
Data Link | DatalLink |
| 1] Physical ' Physical ]

3.2 OSI Model

Duplex

32

/
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32 [10,11]

L2 (Protocol)

TCPIIP (Transmission Control Protocol / Internet

Protocol) 1 IPXISPX (Internet Packet Exchange / Sequenced Packet
Exchange) 1 NetBEUI (NetBIOS Extended User Interface  NetBIOS
Network Basic Input/Output System) AppleTalk
2. ?

Data Link Physical OSI model

1 1 1
(Ethernet) 1
(Token Ring) 1 ATM (Asynchronous Transfer Mode) 1 FDDI (Fiber Distribution Data
Interface) ~ CDDI (Copper Distribution Data Interface)

|EEE 802

Physical Layer ~ Data-Link Layer 0N
model |EEE 802 31



802.1
802.2
802.3
802.4
802.5
802.6
802.7
802.8
802.9
802.1
802.11
802.12
802.13
802.14

802.15
802.16

|EEE

Data Link Layer LLC  MMC

MAN*
Broadband*
(Fiber Optic TAG)
Isochronous Ethernet (ISoEnet)*

*

Modem*

(Wireless Personal Area
Network)

Boardband

31 |EEE 802



3.3

TCP/IP
TCP/IP

L (Ethernet)

|EEE
|EEE 802.3
802.3

|EEE

|EEE
802.3
802.3
802.3a
802.3¢

1985 ISO
|EEE 802.3
10MbJs
10Mb/s
(repeater)

802.3d Fiber-Optic Inter Repeater Link

802.3i

802.3

802.3u

802.3x
802.3Z
802.3ab
802.3ad
802.3ae

3.2

10Mb/s

10MbJs
100Mb/s

(Full-Duplex)

1Ghls

1Gbls

link

10Gh/s

|EEE 802.3

(Xerox) |EEE
|EEE

10Mb/s

X 22473671



100 Mbps (Fast Ethernet )

Gigabit
Ethernet ( |EEE 802.3z 11EEE 802.3ab) 10 Gigabit Ethernet ( |EEE
802.3ae |EEE 802.3an 10Gh/s
)
IEEE 802.3  OSI
model Data Link Layer ~ Physical Layer
OSI model
Data Link Layer
|EEE Data Link Layer ~ OSI model 2 Logical Link

Control (LLC) ~ Media Access Control (MAC)

LLC Data Link Layer
LLC
MAC Data Link Layer Physical Layer
1. LLC (Address)
2.
3. Physical Layer

4



Physical Layer

REFERENCE CSLWCO
MODEL LAYERS
LAYERS
HIGHER LAYERS
LLC-LOGICAL UNK CONTROL
APPUCATION /
/
PRESENTATION / MAC CONTROL (OPTIONAL)
/ -
SESSION MAC - MEDIAACCESS CONTROL
/ , PLS 1 IRECO ATIONI RECONWHON RECONCILIATION
TRANSPORT . MH— Mil— GMIl— =1
netTwork | AW —™ 1 PUB 1 PCs PCs
DATAUNK | r- AUl— io; PMA PMA
'MAU-II PMA 1 PMA PMD PM)
PHYSICAL jMDII m Indu 1 Vo
0 MEDIUM ) 0 MEDIUM ) 0 MEDIUM ) 0 MEDIUM )
1 Mbps, 10 Mbp« 10 Mbps 100 Mbps 1000M&P6

AUl - ATTACHMENT UNIT INTERFACE

MDI -MEDIUM DEPENDENT INTERFACE

Mil - MEDIA INDEPENDENT INTERFACE

GMII =GIGABIT MEDIA INDEPENDENT INTERFACE
MAU - MEDIUM ATTACHMENT UNTT

3.3 |EEE 802.3

1

Destination
Address

Source
Address

Preamhble

IEEE 802.3

Preamble ¢ ource

Dest'qation

SOF = Start'of* Frame Delimiter
FQS TFrame Check Secy&nCQ

3.4

PLS - PHYSICAL LAYER SIGNALING

PCS - PHYSICAL CODING SUBLAYER
PMA - PHYeICAL MEDIUM ATTACHMENT
PHY - PHYSICAL LATER DEVICE

PMD ° PHYSICAL MEMUM DEPENDENT

OSI model

46-1500

Typo Dais FCS

46-1500

602.2 Header

Length
and Data

FCS



2 TCP/IP [12]

TCP/IP
' 1 0SI model

4 OSI model OSI model
35 TCP/IP

OSI Modkel TCP/IP
Application ,

Presentation

Session

Transport
Network
Data Link

Physica

3.5 OSI model TCPIIP

Internet Layer

3 OSl model
IP 1ARP 1RARP 1ICMP 1 IGMP
IP
Internet Protocol (IP) (Packet)
TCP 1UDP
(Connectionless)
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Version - Type-of-service Total length
Identification Flags ~ Fragmentoffset
Time-to-lwe Protocol Headerchecksum

Source add less
Destination add less
Options (+ padding)

Data tirariable)

3.6 IP

Address Resolution Protocol (ARP)

(Network Card) (MAC
Address)

IP

Reverse Address Resolution Protocol (RARP)
ARP IP

Internet Control Message Protocol (ICMP)
ICMP

Internet  Group Management Protocol (IGMP)
(Router) IP (Multicast)
IGMP



Transport Layer

4 OSI model

TCP (Transmission Control Protocol)
(Connection Oriented)

Number)

TCP

UDP

(Sequence
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Source Port Destination Port
16 bits 16 bits

Sequence Number

32 bits
Acknowledgent
Number
32 bits
Length of headgr Reserved VAR RSHE Window Size
4 bits 6 bits RISl s|sY ! 16 bits
G| K| H| T|N| N
Checksum TCP Priority Data Flag
16 bits 16 bits

Options
32 bits 0 to 10 words

Data
0 to n bytes

3.1 TCP

UDP (User Datagram Protocol)

(Datagram)
(Broadcast) (Multicast)
Source Destination
Address Address
16 bits 16 bits
Length UDP FCS uDP
16 bits 16 bits
Data
3.8 UDP

Application Layer

HTTP FTP
Hyper Text Transfer Protocol (HTTP) 1Simple Mail Transfer
Protocol (SMTP) LPost Office Protocol (POP) 1IntemetMessage Access Protocol
(IMAP) 1File Transfer Protocol (FTP) ~ Telnet
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Network Interface

1 2 OSI model TCP/IP
1 1
3.4 TCP/IP
2 TCP UDP
2 IP
IP
IP
IP 1 IP
MAC Address (Media Access Control Address)
IP 32
4 8 IP
0.0.00 255.255.255.255 IP IPV4
IPV6 40
IP 0.0.0.0.0.0 255.255.255.255.255.255
TCPIIP
(Port and Socket) 0 65,536

TCP UDP



TCP

TCP
3.9

Socket

Bind IP address (port)

Listen

Connect
[Paddress

Accept

Send
IPaddress

Recv

Close socketQ



Server Client

ol

listen()

‘ socket() I

A4

accept()

i

Waiting for'connection «+— | connect()

‘ recv() IL E send() I
send() recvy()
close() _ close()

3.9 TCP
Server Client

bind()

bl

recvfrom()
W aiting for data

I socket() |

sendto()

!

A recvirom() |

Processing data

i Server reply
sendto() I »

3.10 UDP



Socket

Bind

Sendto

Recvfrom

Close

UDP

TCP

TCP/IP

ubP

[P address

TCP

TCP
ubpP 3.10

(port)

UDP send

IP address

UDP " recy
IP address

socketO

TCP
UDP
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