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TCP/IP4AE

« Network layer £ -
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 Ethernet, Wi-Fi 7|& & Z£& T _
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* Internet layer
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_TCP/IP AH S

» Transport layer
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TCP/IP 4A4| S vs. OSI 7AH S

OSI 7 Layer Model TCP/IP 4 Layer Model
—_— S8 5
y (Application Layer)
A AIS S AB
LRyRns (Presentation Layer) e (Application Layer)
N AS
LAy (Session Layer)
s AS & AS
Loy 4 (Transport Layer) bayesa (Transport Layer)
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=it (Network Layer) Loy (Interner Layer)
Hiolef @2 AIS
LS 2 (Data Link Layer) =T A
_ 23| A& Layer 1 (Network Layer)
e (Physical Layer)
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Transport Layer - TCP, UDP
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* TCP % UDP ‘[ ]‘
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* TCP (Transmission Control Protocol) N
« Reliable transmission S— )
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 Connection-oriented (HZ2¥)
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Transport Layer - TCP, UDP

S& A&
SMTP § FTP QTELNET

« UDP (User Datagram Protocol) “ R |

« Fast transmission — i
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Transport Layer - TCP, UDP

UDP TCP

Client Server Client Server
Request SYN
......................... > PR FRR S TCP
SYN+ACK
Response AR 3-way
ACK Handshake
Request | | remeeme—— >
......................... >
(Connection
Response established)
Data transfer
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Application

Application
data

TCP segment/
UDP datagram

Packet
IP address

Frame
MAC address
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TCP/IP §|O|E{ & - IP Address

e |P Address

- A MA 2= B

v o
. OfZl MEHZ

« 270 H{H: IPv

* |Pv4
* 32 bit (4 byte) 27|

. OF 439471 19T o

FA U BEOE L0 AS
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3! IPv6

A= - 42 00| M 255 AO| 2k
° EX) ’]92']680’], 8888 <— 8Bits —»<€— 8 Bits —>» <€— 8 Bits —>»<€¢— 8 Bits —>»
e |Pv6
« 128 bit A 7| 172 : 16 : 122 204
e 439 x 439 x 43 x 434

. 16714 0| BE|A EH

« Ex) 2001:0db8:85a3:0000:0000:8a2e:0370:7334

©)| SHQECljstm ERICA ZEE{SHE




TCP/IP 4| O|E{ & - IPv4 Address

« Network address: 32bit & ¥H £
e Host address: 32bit & LIHX| SIEE

< 32 Bits >

Network Host

e |Pv4 Address Class

— 1 byte —_—— 1 byte —_— — 1 byte —_—— 1 byte —_

LEPN NetworkiD | HostD
LRl Neworkd | HostD
R NeworkiD | HostiD
Class D
Class E

Stil ERICA AFESE



TCP/IP 4| O|E{ & - IPv4 Address

« Network address: 32bit & ¥H £
e Host address: 32bit & LIHX| SIEE

< 32 Bits

Y

Network Host

e |Pv4 Address Class

HEHT| Network
gaa | X° ZaHQ Host 713
ST o 14
A

OXXX XXXX 0.0.0.0 — 127.255.255.255 126 16,777,214
10xx xxxx  128.0.0.0 — 191.255.255.255 16,384 65,534
110x xxxx  192.0.0.0 — 223.255.255.255 2,097,152 254
1110 xxxx  224.0.0.0 — 239.255.255.255 - -
1111 xxxx  240.0.0.0 — 255.255.255.255 - -

m O O W
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TCP/IP 4| O| B & - MAC Address

« MAC (Media Access Control) Address
- &2 LAN QMM EHX|E LE5H7] I8l A&
- HESA QHLo[A0 HE F2[H HERT FAo
« Ex) O] Y, WiFi
. AX
. Ex) OO'DO'59°OB:3A:7B
« 48 bits Z 0]
« @ 24 bits: NIZA} A& Xt(Organizationally Unique Identifier, OUI)
- & 24 bits: Zf MZAZF 20| 1F Y=

 ARP (Address Resolution Protocol)
« |P addressOf| Si&St= MAC addressE &7| Qo ZEEZ
- E2 LAN CHO|A ArE
« ZFE7} ARP requestE LAN HA0f 20{&
« Sl TX|[7F ARP reply2 At4A12] MAC addressE L&
« U ZAFEE+E O] MAC addressE AE3l frames &
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WWW (World Wide Web)

- OIHY HAM A O[X|E =1 = = UA sl A{H|A
« El HHIHA 2|(Tim Berners Lee)7} 1989 H| Ot

. 6H7|J_l1E—*liE(Hypertext 7180 HH 38

« Hypertext? CHE EALF HEE 0|8 = U= A(link)7F Z2HE
A E

o E Ef—?—x‘l Web Browser)
. 2! MH{(Web Server)
+ HTTP
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WWW (World Wide Web)

- SEO[AE/MH 7=
« Web Browser (E2}0|HE)
« Chrome, Safari, Edge, Firefox, ...
« AREXH7F A O|X[E K78 (Request)dt
 Web Server
- 245 dE(E 1|0[X], O|0|X|, 3B &) MEStL UZ
- AEX 2780 SE(Response) EH

Il
>
of
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!
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« HyperText Transfer Protocol (HTTP)
. 220| M E (Browser)2} ¥ A7} S}O|HEIAE HO|EHE Z=1HHY
flot H& (ex. 0{EH YAloz @ Z 5t SEH2 X))

23 (request)

P

2&t(response)

Internet
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Domain Name System (DNS)

- =02 4| &(Domain name)ﬂf A= HE AO|O| OHE 2
I‘PWLP-T'— MSot= As5M0[n Z4HE A[AH
Af%+0| 8'7| -r|-v- domain name= ZAFEH7t AIE%= IP FTAE

A\ /4
I--o hanyang.ac.kr

L-+166.104.177.20
anyang.ac.kr

166.104.177.20

Univ.
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Domain Name System (DNS)

« T O 4} (Domain name)dt #tH =l ME AtO|Q] OjE S
X&Ste M&sots ASH0|D 4kl A|AH
. ex) AF2t0| 27| |2 domain nameS ZAEE7} AIRSH= IP FAZ
Hipy == MAEﬂ

(@] A x_l_
« Record %EHE Crfot dE ME Al A =
Vs \N
A\ /4

—-» hanyang.ac.kr

§-~ 166.104.177.20 A record
t-e mail.hanyang.ac.kr MX record

Hanyang
Univ.
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Domain Name System (DNS)

- 02 H D

| omain name)d} A=l ME ALO[|Q| O EHZ
NSt XN|Sot= Ed|

— o
AIZHO|m 2R A&

. StLEO| M7t BE EHQ S L1 UK %S

= 1=
L A3 A2 63 SOIOIB HEGE Abol AKE 2B

www.google.com.‘

%

5 3x

* Root: .
Top-level domain (TLD): com
Second-level domain (SLD): google

Host name (or subdomain): www
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DNS & &t

=3 Authoritative Nameserver
S . Lo M3 MEE Jq IS

ol
A 3

ot
- DNS 230| 2@ 1 3HZ dt=tat (ex. IP address)

DNS Resolver

? - Z2}0|YE LAl Authoritative nameserverd] DNS XS
HUA SEHS %2

= 7 F Root(.)
=1 Client 86— A record
— - DNS 2HZ 2 (ex. @ E2tRX) — MX record
com.
A record
_.DNs 2y ISRy VX record
{A record of :
il WWWQOOQIGCO’T’? ? : google.com.
| >
A record
www
142.251.X.X
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_DNS &

=3 Authoritative Nameserver

- DOl BE HEES MEsa S

- DNS 230| 2@ 1 3HZ dt=tat (ex. IP address)

DNS Resolver
? - Z2}O|HE 4l Authoritative nameserver0| DNS 28 =
HIfM SHES &=

. Roof(.)
=1 Client A record
Il . DNS2HE =24 (ex. & H2}2X) MX record
com.
A record
DNS @ MX record
{A record of _ ‘
= :www.google. com?; google.com.
| I— >
A record
www
142.251.X.X
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_DNS S5

Authoritative Nameserver

- EOQ A HEHE KNS

- DNS 30| M O gH

DNS Resolver

- Z2}O0|HE Al Authoritative nameserver0| DNS RS
ELHA.I o C} 2 RS

= X O

ru|o -'-

t.'_@._*?:.F (ex. IP address)

— Client
—\ - DNS 282 B (ex. ¥ EEIRKX)

= com
a5 A record
DNS 24X gal——1 MX record
K K'Fé};"é}éi"é% .............. .
il :www.google.com?: :www.google.com?: google.com
L____J > p > 55,
A record A record —t— A record
www www
142.251.X.X 142.251.X.X 142.251.X.X
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_DNS &

Authoritative Nameserver
- 0o A "HEE ANESHD US
— - DNS 2380| 2¥ 1 3H=2 gt=ta (ex. IP address)

DNS Resolver

- E2I0|YME [l Authoritative nameserver0| DNS 28 &
HUM SEHZ &=

— Client
Il . DNS2HE =24 (ex. & H2}2X)
mwww. oo— com
google.com 142-251-X-X %,- A record
‘ 88— MX record
— - @@= google.com.
1 > > L
< < 281 A record
A record
. 142.251.X.X
142.251.X.X
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 Simple Mail Transfer Protocol (SMTP) ZEE2EZ
. O[T Y SIS QIoh ARSHE AH 2t S 7]

« Post Office Protocol (POP), Internet Message Access Protocol (IMAP)
T=2ES
- 0|0 &2 MHEFH O Y HA|X] B2t 71 7| fet A

=0 » =TI
00 SMTP (00
SMTP Server POP/IMAP Server

POP
o :
IMAP

_ g

Client Client
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Summary

* Internet

 TCP/IP
« TCP, UDP
* |P, MAC address

« WWW

* Email
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