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CHEQT HR, SN, 83
HEST M5 2RI9 T
HEQD EED 7|7

- CIOJE| B3 AN HEY 8

« 125 OSIHZE B2
=

- OSI &= 2E & o2 7H'E
-OSI & E 2EH AHS
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- HERKI IR, &8, RS

- HER 3 d5 EAX[2 7=

- HERXT E&1 7|F

 C|O|E £33 Y40 ARE ==

« 125 OSIHZE B2
=

- OSI &= 2E & o2 7H'E
-OSI & E 2EH AHS

- 1-382 TCP/IP ZEEZ HEQ} X
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HEXHT 7, §8, 78

QI_:”EO —] 7H_9_

« H|E 2|3 (Network)

- H9
- HEE wgtel7| ?lel HAA=E HxlEo| HE
. eg. 7lolg, ZEE
» H| E2{Z(Networking)
- H9
« HRIE 7ol p1EES YYo= Hit
- e.g., HER3 A4, &K
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O = O S
HERXT /iR, 8, 7
CHEQT e
HEQT BE
. Z T S
. A2 S5 s ENel WE MY Its

[
ini

O

O|E{ Eotut 2t
- 2L MHZEo| d|o|E £3E
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HESIZ e

- HEL3 EtE

ceg, Y8 IE SR, =H AR O2EE, X3 &6
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- 5t AS
. SHESo] A3 59 A7 B4l HE
. lojE %

- ¥ AS
- ClojEf M& 2
+ OHZ 2|7 0|4
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HEXT 7he

HES T 54

- HERZ =2
cHERIZ ASS F2 A AS ¢t 7 g 2
» OSI(Open Systems Interconnection) & = 2 &

- 28HRI LEQT SAlg s (] =re | | uae
= X o
T8 A ES 5 | MuAs | —
- e.g., TCP, UDP

3 HEZ HAE

ot 2l AlE
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E= O s
=4 9%

- ME GE AME 4R 0| [ E EF
A 2{Z&(Circuit-Switching)

ZHIA
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. HS H2 A8 ofRof M B3
. AQ

rr

. HIO!H% I 2 Lz Fl 2o Z2& M50 IWEHHMeZE TES
A

FHIA
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HE3 72
-HEAHZ &S

L T8 HE ALS ool 2 27
. MZ AQIET T2 A 9130 §
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HE23 7

NTECERVE

E= O s
=4 9%

« ZH| ZF AL 4R 0| [ E EF

- 21Z4%(Connection-Oriented) ZE2EZ
o

o A |
o
« & HH|7}OIO|HE T™Sot7| Mol =23 14 e S A
- eg., TCP
« E X|
-1 O

. MEIA Q= dlolE ©3 7S
. BT ATMeR 2

- H|24A&(Connectionless) TE2EEZ
. Fof
. EH7} oIS BX| T HIOIEIE HASHE WA
 e.g.,, UDP
« E K|
-1 O
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0%

HESD R, §

» H|A|X|(Message)
« HIAIX| X&) &0

& ABG-THASE) Cl| O|E{(Data)
& AB@ASB) M2 E (Segment)
HELI ASGBHSB) | Z!(Packet) / | O|E{ 1 & (Datagram)
ColE &3 AE2HS) Z 2| l(Frame)
=2 AB(1H3B) H|E (Bit)
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HEXT 7he

» H|A|X|(Message)

« HIAIX| X|E &0

- = EZ O|0|H ®X(PDU, Protocol Data Unit)
e OSI & X RHOMH S AE 7ol e E|= HIAIK]

« AMH|A O|0|E fX(SDU, Service Data Unit)
- OSI &FZ 2HoM &f/5t AE 7Hol mete|= HAK]

TCP/IP & 7}0|= Wooyoung Son, Protocol Engineering Lab. 14



E A
= o

HEXT 7he

» H|A|X|(Message)

« MHIA|X| ZO{&!/(Message Formatting)
« 2t T2 EZ0|M MEret HAIX|Q TXE A™ste Y

o
y 1T O

e M

AR FE 24
- HAIRIE M&E OlOIES siciet FEI7H ZMT s
Hejz 74

o o|E
5l e Chy +
(Header) HE &2 AE clolH HE (Footer)
&l T
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HE23 7

» H|A|X|(Message)

« MHIA|X| ZO{&!/(Message Formatting)
« HIAIX] 78 24
» 5l|H(Header)
. dlole] 2ol 9xlshe M
. olo|Efoll CHEt & Hiols Z 8

0%

1=
y 1

. O

O|E{(Data)
- M&E|= AA o|o|EHZE HIA|IX[2| H 0|2 E(Payload)2t 1t £
- ClOIE7I iz BRE US
« MNoiLt Salo| X

- e.g., &A| HIOIE{E M&37| ™ =2|X ES WHL &

s
rir
b

 FE{(Footer)
- Olo|H A= 20 {Ixlste HE
- M&E&SQIOOIEE Hl¢tof o|88t gte XME
- eg., =8 &5 HAHCRC, Cyclic Redundancy Check)
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HE23 7

» H|A|X|(Message)

C HAIR| FAXIED HS Wi

« FLIFHAE (Unicast)
« & YH|o|AM CHE EH| StLIZE HIO|H &
- S stLte SR FA X|H

H 2 E | A E (Broadcast)
- BF T H[0M HERXZ0 HZE 2E EH
- HECEI|AEE Q5| 0L EIEF FTA 0|8

[
o
o
il
2
op

E (Multicast)

IMAEE
g ZH| a2 &Foi2 Clol|E TS
13

MY & SEE FHISH FA K|
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HE23 7

HESS 72X 2

- I|0{ & I|0{(P2P, Peer to Peer) HER/3

. X0
o —
« HEQ|Z0| 0IAE R E HH|EO| MEE S5
Ztodg £dstE HERA
s« E Kl
- O
M 2 E2 L]
« ZF T|0{7} 2 2}0|P1EO|R}F My =2
 Zt I|047} AIA| GO E 7
o HIE S{AF HFAH Jl= M L2
/1 L-_O = O o O

= L

YHl4
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HE23 7

-HEMI = 23
- S 2}0|2E/MH(Client-Server) U EL3

« XO|
o —
« SY M7 2E0|UES RELZE MH|AE MSseE HERKA

OlE7I 8 & -
. Hot&£Z0| &8 = L
. HH2 S{AF HIM 7= M S | getoloiE 2

L]

S210|ME 5 2% So1o|9IE 3
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HEX3 74
o |.:||§S|>— - _|C_>|_%=|

- &H| 7F 2ot S4 Yol [ E EF
- Z2742| HE X3 (LAN, Local Area Networks)

- M E etol 1 HREIS Hasshs HERa

E= O S
=4, 93

A HIZEE od4st [ AR

41 LAN(WLAN, Wireless LANSs)

- CIC|Q FatLt 2 o[&38H M gio] 7hto| {x|8t &HIE
3Z45t= LAN

- #72| HIEL I (WAN, Wide Area Networks)
- M 2|0 = FH[L} LANZ 2Zdt= HESR=Z
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HE23 712
HEQT 2

- ¥H| 7F He2|et 4l U [HE EF
« ZHIHA 4| E /3 (CAN, Campus Area Networks)
« CHefo| AHALL ZH0| S X|¥e| o4 =0 ZTI HER=A

« TAIH HE I (MAN, Metropolitan Area Networks)

« EM XY E= DA A7 HELA

. 712l ¥ | E 3 (PAN, Personal Area Network)
« Bt ALEO| Aot T HI|E ¢&ste LIESRA
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HEXHI L, &8, 73

- HESF o dTiH 37| EB= f[er S04

o
. L E 23 (Network)
- 7hE B Q1 04
- 277t Ml UX| etF
o QE{H|E &3 (Internetwork)
- A2 HERIE ME 4504 0| 2 UERZ *X
« OIE{H(Internet) 0|2t = 2|7| = &
« ME H[E 23 (Subnetwork)

- HERFO| URE = E AEHUERIE 7 45=
HE2 3

- MEY(Subnet)O|2tT E2|7|= &
« M|THE(Segment)

- MEHEQITELC} e HEQA

- QITHEI D0 £8 AR E0| A BsHE WESS
TCP/IP 28 710|=
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HEXHT 7, §8, 78

- QB QIERI, LA ERIH

» 2IE{(Internet)
« 0434 7ol HIEQIT E o445t 7

- 2IE 2t (Intranet)
e A QEHAXE SE = LR UERXHS
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CHEQT HR, SN, 8
HEST M5 2XI9 T
HEQD EED 7|7

- CIOJE| B3 AN HEY 8

« 125 OSIHZE B2
=

- OSI &= 2E & o2 7H'E
-OSI & E 2EH AHS

- 1-382 TCP/IP ZEEZ HEQ} X
- TCP/IP ZEEZE FEQI X
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NFEETERE
- HERZ S
THALE

A2 713 HIS

HH
A

e
[
1]

OF A

r

¥,

SN

ol
0

—_

HES
ZE|e 7X[e Heold

St dH| 2

CHE HEYISto| 38

ClO|E R &1t =AM HFE

H &
ofef 27 AAEE 124501 HIER
E A HERZ Hclo

-0

tAO7] 2o M 28 Te

g2 fldl x2S 2S5 dA

RISt £, 5T Big
g TedstrL
=
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olr
Rli
>
to
\d
i

HEHT S
HESIZ 45 2X

- HER3 5 58 0
« & (Speed)

. HESZolM Lofg £ = 2oH 0| Ts 5

« L= (Bandwidth)
. EHR| Al7F S0k 3 x|l CHE XIHez MEE 4 UE 20
Holef &
+ HIEQITL} dlo|E| M& oiAlel HIolE] 24 522 SHE mf A8

« XM 2|Z(Throughput)
- THR| AlZt St AlA| CIOIE{7t atLt BE Ol MEER=X] EHE=

7|&

e A

21 A|Zt(Latency)
- O 2% AlZHFE 8 HIoIH =41 Azt X|e] 7+
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HEMT S5 =42 7h'E
- HEYI &5 2

- HEHT S
 H

is 55 B9l
E (bit)2 I:IFOIE(Byte)
. ’II:I}OIE Byte)E E 5 8H|E(bit)2 74
o ELQ CHHF +x[= HEZ EA|
. "':* HIE £=(bit/s, bps, b/s)Z EA|
« MZ[E2 H|IEQ} HIO|E BF AFS
- StER0] XMEl8
« XY HIE £(bit/s, bps, b/s)Z2 E A
- ~ZEQ|o{ ofE[70o|M ME[E
- XG HIO|E £=(Byte/s, Bps, B/s)Z EA|

— =T

X

C O & AlZ 0| I TE SI4E 5

ol

= B

j )]
o]
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SA| 25t7F £EXEH7| 20| 2E ¥ &S
ArEstE A2 olcdsz

H A=

« Q|F 8BS K'”?_I'
« StEH o] ClOIE| ®{2| 53, CHYE st

- HES|Z Y =X
+ StEH 0L AZEQ0i7t MEHE THEIX| oot HEST HE 7t
Sl
- HICHE

i
o O
_(|)1|1
i}
12
1H
HL
o
[
=
ru
=i
24
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E ~ o=
o CHEF(Simplex) S |:| —_— I__.___l
- HEHE At YF20 HUl= A CHare S
- e.g., BIC|2, TV

- YT 2 S+LO| 7HSSHR|EE B A|MEollE 22 BF WEnhE
ol8 g & U= %
- e.g., 77|

s roraret &4l
« YA EF(Full-Duplex) S &t bl
« F ZHI7 L2 ZE SA0| S8l TS

o ] — L]
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HE X3 23

e HE &5

olr
Rli
Pl
to
N
.

35 =X

« MH|A & &(Qos, Quality of Service)

. HE3o| Ms B2 2|6 O|0|E| ML dhAl Z4%

EPfm 24

= T -

Ay

XS AAZol £M 9IS M50 THZ! A2
E2HT| MO|Z(Shaping) IS £ MFE 0[S 3 ERHT HEE |

HESIZ % ol 2 Hy0| Yoid FS CIOES CHAl 22 S
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cHERAI R, &8, +9

- HER3 g5 X2t 71

- HERXT E&1 7|F

GO Eod WAnt HFE ==F

« 125 OSIHZE B2
=

- OSI &= 2E & o2 7H'E
-OSI & E 2EH AHS

- 1-382 TCP/IP ZEEZ HEQ} X
- TCP/IP ZEEZE FEQI X
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HEXF E&1 7|F

o
o §

T & (Proprietary Standard)

|AFLE 7HRIO] AR EF &

11>

T 7.f(Open Standard)

L &(De Facto Standard)
@)
o

o
|
[
o
k.
Tl

|-°.:§|01IA'I Qlet QA2 ofL|X[BF AL
Ol

2 EZ0| & %
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 2X| HEQKZ E= J|F

« 7|=0{ CHS
]

I
01)I0

=E = 3PE H|S 2| B

=M x&8 7T ~ Ml7Hlo X3 = 0 Zjlo| EE o5}
(ISO, International Organization for Standardization) S HAM 748 2 2 7|72 o4E tel £& 7|7 A
0= Z2& 3l Ol= H=EE = £ T X KX Ol =3
(ANSI, American National Standards Institute) = EREG EEVIE EE ZE A ED
HE 7|z &g HolE xq £ Alo{ EHof 5|Al=O oz ZH=E| gt2d =xj|o| == yHut
(ITIC, Information Technology Industry Council) SE 7| U Eor 2 AES| RO R HAH 2HE FHO| £ JHY
=7t EE 7|E /wsE xq & Hokol nt24=l T = yHdt ol At
(NCITS, National Committee for Information Technology) S= 7|E = |=9|' == e HE == El
0l= ©7| Tt 53 FHZEQ} |- 712 matslod AM7| MK Hotol W o gdxl M2 7
(IEEE, Institute of Electrical and Electronics Engineers) 1ok HE TS Z&5t0d '_7|’ SAE Zoroll el 24T HE 71T
0= A 2 Hal N7 AMT M T= =n
J_ == _— =
(EIA, Electronic Industries Alliance) M7l 2dn M 28 S8
0= 84l & "3l EAEZS |yt
(TIA, Telecommunications Industry Association)
=M B IS A SUEE P2 S Al AFQ] EZ= JHut
AL
S l— - H 11T =

(ITU-T, International Telecommunication Union-
Telecommunication Standardization Sector)

7H 7| S EE 3 o H=/9|E = 0| &todst= E&
e 8/ S L ol ZJl=0| &rodst= 7 E Al T yHgt
(ETSI, European Telecommunications Standards Institute) TE US/RIF =780l fofsts 7172 SH EE Y
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HESZ EED 7|T

I EE 7|7
{2 7 HRtet eSS &elstr| /s grE0{El 7|7

°

QIE{S! & AFO[O1E|
(ISOC, Internet Society) « CIE 7|70 R{AEA, h2[A X[ A=
QIE o} 7| 2| 2= T =

s B QlE|Y E&E 0| Z=0l ghalel Ty e

(IAB, Internet Architecture Board)

QB AX|L[oE Ef AT ZA
(IETF, Internet Engineering Task Force)

QIE{Lll 7|&= #E| 28 OlE{ull = = yut X%l 2 RIX{ 2}
(IESG, Internet Engineering Steering Group) IETFQI‘ '—E-I A T 7H = Exl’ = T1HE L El
QIR A7 EjA3 XA
(IRTF Interrj;et Research Task Force) RIE, TCP/IP 7|& 3 el 7| ¥+ BE
QlEH 47 B2 08
{2 87 2o 18 IRTF 947 282 2l

(IRSG, Internet Research Steering Group)
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@) L AN
HEX3 E&10 7
Ol S & 7|2t} A XA E g
« OIE{L EF 3}
. OIX} EZ=5}
. iREo|Z2EZS T2 E 20| S5 WAIS Kofsts QIR =3
. HHISO| st SAl2 Qs Z2EZ QIR 7 AN
RS REPVER-3= i NEEP RGPS
. QIE{LIO| A A 0lE AH ZollM TXE QU 7t &
c eg., RUSIPFLEE

TCP/IP 25 7}0|=
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(IANA, Internet Assigned Numbers Authority)
- QIxter MERE #Elshs 7|
« IPFAEY,DNS EHQ HY e, Z2EZ QI =HE HY
- OIE{4 O|8 & 3 g 7|z
(ICANN, Internet Coporation for Assigned Names and
Numbers)
« IANAS| &2 SEHo = gelste 7[&
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HEXF E&1 7|F

« Ol T=1} RFC X%}

 RFC(Request for Comments)
- ME2 7|=0|Lt ZEEZof CHEH MeH EE= 7|E 7|0
Chet A erol Z|&F &l A

= =

* T T

« EZ E E—.(Standard Track) & El
. olo] EZo= 20l welLt Dol 012 we s Aol 9 24
e S| T A}Eﬂ A El|(Best Current Practice)

. -g- Al EZ 0| Ot IETFOIM NMZ238HE 2 M
= A EH(InformatlonaI)
HELI FME MBSt BM
E

(Experimental)

=K 1 O
. EZ E30] o/X| S MM EES RIoHHE B
« A 2 Elf(Historice)
. T 0|4 MO|x| B Of M BE EA
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HEXF E&1 7|F
- QlE{S EZ 3t AR}

1. IETFL| X|&od| 2l IER! Z KD, Internet Draft)

rIH)lI

If
|_

=5 JHE IDE EE EBOR

2. IETF AE2} 1

3. X|or & 0| PHYSt | = E&EOf &

4. de| 2ol S04%l Fot EEE2 QEY E&E0| &0
STD(Standard, £&) HE & R 0{&3Z
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-HESI IR, §8, 73

- HER3 g5 X2t 71

- HERXT E&1 7|F

- C|O|E] ®3d YAl ARE +==F

« 125 OSIHZE B2
=

- OSI &= 2E & o2 7H'E
-OSI & E 2EH AHS

- 1-382 TCP/IP ZEEZ HEQ} X
- TCP/IP ZEEZE FEQI X
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2% HE e}

[
« 2ZI(Binary) @2 9o| X3
c AFE HEO| 7|2 7+ 2AE 0 EE 19 g2 #E= HIE
« HE
CHIE ZH12 A3 7} AT MBS B3
« HIE Zt 02 A2 71 THE! &EfE E 7
. HEE 0§ e MEHE EH
. ChEfol B0t =53t ool KBS A& st2iE HIEE Zotot B
. eg., 8HIE 28

1 HIE / <Al 243
4 =
8 HIO|E / SEI | EX}

16 HE HIO|E /| ¥ =
32 CE =/ 8 Q=
64 i 8 gl=
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OB 34 WAjn HAFE =

% EH

. 2FI%9 T0f| CHS 5= 87l
. 8Tl

« ~7E XD & EH

FH

* e.g., 2714 111101002 8%l 3642 9| B4Et
- QEZEE| M JHol HIEM ST
-> (11)(110)(100)
2+1)(4+2+0)(4+0+0)
3)(6)(4) 3|64 8Tl
-> . 8%l : 364

_>(
_>(
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HIO|E] B3 AT 2

o T

 El% EH

« 2%I=0t 0] CE5t= 16Tl
- 1674

* 0~9, A~FE 7HX|D & £

. e.g., 2814 111101002 16%!4= F4Z2 O] &t
< Ul THol HIEM 27|

— —1 1

->(1111)(0100)
-> (8+4+2+1)(0+4+0+0)

(
-> (15)(4) 1111101010 2%l
-> (F)(4) ~ -
> . 1674 1 F4 Sl : -7
\\\ | ,//
F |4 16 %l
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OB 34 WAjn HAFE =

.2 =29zl 7

- & =cl(Boolean Logic)
. 27 CIXIE HEfQl 0Tt 12 & (1) EE HA(0)22 E

. oH—P 0|’é>*9| &I= 2tol 271304 Zé-a—’.' [ A&
- R 2to| &eIX| A eIX]|ol| et &=

- E2(1/2)
- =2 BE(NOT &=)
. 9lado| HILHZIS =ad
2
0 1
1 0
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E HA

o HHE}A '-":E|°|'(XOR o|'/\

- 3 S stLtvt &O|X|BH = O &2 ol <0l &
AND__| __OR__| XOR
0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
1 1 1 1 0
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nl
o
m
FH
o
o
1>
=
Ik
3H
om
4>
1o

2 =Elo =2 e
- H|E 0O} AZ(Bit Masking)
- = Ao BEE 0|85101 £ O|O|H HIEE 7Lt
(12 HE) 1=022 HE) A

« S5(1/3)
ORZ H|IE 18§ 77|

0|8 8&
« O H|EE 11} OR d4tstH ALt 212 1
O HIEE 01 OR A¢h5tH #eHel 2 7K
e 1 0 | 1 0 | 0 | 1 0 | 1 1 0 | 1 0
OtA3 o 0 | 0 1 1 1 1 1 1 0 0 | O

OR Q& A1t 1 0 1 1 1 1 1 1 1 0 1 0
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- H|E OrAZ(Bit Masking)

- 5F(2/3)
- ANDE HIE O& 117|
. 0|2 MA
« O{iH HIEE 01t AND Q2SI Z1} 2k 0
. O{iH HIEZ 11} AND Qi4AtstH 2ol ZF S K|
ZE 1 0 1 0 0 1 0 1 1 0 1 0
otA3 1 1 1 0 0 0 0 0 0 1 1 1
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O o4 &AU AFE =%
- 2 =22t =] &%
- H|E OkAZ(Bit Masking)

. Z8(2/3)
. XORE 0|83t H|E BHH

. o|2 A—|XI

« 11} XOR 244t

o

ot I2d Zhol gk

« 01} XOR Qd4tE 6t =g Zfo| R K
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» OSI(Open Systems Interconnection) & = 2 &

- T2 E Z O|0|E{ 8X/(PDU, Protocol Data Unit)
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» OSI(Open Systems Interconnection) & = 2 &
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» X 2|=(Forwarding)
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3 7{{&(DLL, Data Link Layer)
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« 3|5 : HIER 3 H B (Network Layer)
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1& 7S (Transport Layer)
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« 4H|E : & A S (Transport Layer)
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« 674|5 : L3 H E(Presentation Layer)
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- 7HIE : & H S (Application Layer)
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TCP/IP ZE2EEZE #FEQ X

* TCP/IP(Transmission Control Protocol / Internet
Protocol)

. 715 o Z2 & Z(TCP)T QEY T2 E ()2 0|F0{Z!
T = =

« & ANlo{ ZEE Z(TCP, Transmission Control Protocol)
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QB L 2 E Z(IP, Internet Protocol)
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* TCP/IP(Transmission Control Protocol / Internet
Protocol)
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* TCP/IP 22t 2HE

- HHE 23 2IE{H 0|A AHE(Network Interface Layer)
- OSI &= 2EHo| EE| AIE(1AE)z dlo|H 23 HE
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* TCP/IP 22t 2HE

« SAE 7t M& 7|E (Host-to-Host Layer)
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