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- ME2 7|=0|Lt Z2EZ0 CHEH AMQF EE= 7§49t
7|18E EA

1. IETFOI X|&lof 2t QlE{ul =
2. AEQ} IlEE8iE2 E0sH IDE
/C&>I-|_=_|.|7|. =]

o

ID, Internet Draft) & &t
EF EBlo = Z2tuF Mg

3. Mot EZO| OHEHE|H xO EE AEY}
4. AlEollA| 'DE] BrolS o4zl 29t EEL 0|% QIE{H EZ0| o]

STD(Standard) HS & F0o{8S
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- Hk OS| &= HE 2t o] et THE

. 0S| 2= 2dl A=
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ozt 19| 2% (Binary)2| C|X|&

=
=

2= oo|H

|_._|
110

H
—
Bl
= i

-n HETT
A

Kd .

K-

KO
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T

|

~K

ol

NS

ol

[

o jod 1[0

11 B K

VAT T T

S T w oM

<0 20 ofu

0 2o

K

T+ & F H

N
= <R
0+ Ob o) o) OF
Ol_.__A.o NN
Mo w W w
|_|O _u__H _.=_ IO 1O O
—A I_I [ J o o
.o
K1 o
N

O 1

- HIO|E(Byte)Zt

. CH2ko| X
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i S I:II-AI—1|. FAZ E| AShH
I-_—'”O‘E'l -u-|_=| o = mIrT o T =
2% HEOL T3 W
« 2% XMEHO| E 3

1 H| E (Bit) / =XHNumber) / Z2 1 (Flag)

4 L| £ (Nibble)

8 HFO| E (Byte) / < Ell(Octet) / 2 XH(Character)

16 L= HIO|E(Double Byte) / ¥ = (Word)

32 0= 2 E(Double Word) / & ¥ =(Long Word)

64 & £ 2| E(Extend Long Word)

e H s

EBit)E Ze|2(Flag)ctD E3sH7| &
- e.g., HEZ HAIX| ZoHoIA EX T}Q
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i S |:|I-Al—l|. FAZ E| AShH
I:-”O‘E-l-l-l-l_ o /| mIT o T =
27 ME ot E 3 vt

c Bl B

« 2%I=2t T0f CHE5t= 108l
e 2812110100112 10%l== 21120} CHS

= 1 1 0 1 0 0 1 1
2 xl e 27 26 25 24- 23 22 21 20
Zt = Ake| Rt 2lgk 128 64 32 16 8 4 2 1
Zt =Xto| AlAl gt 128 64 0 16 0 0 2 1
SeH g 128+64 192+16 208+2 210+1
(BIZ0M 2LEZSR) 122 =192 e =208 AN AN =210 =211
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=2 L5}t
o OxE = O|7Lt
. eg. 16X 0x54= 10714 8
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=2 L5}t
o OxE = O|7Lt
. eg. 16X 0x54= 10714 8

=
—

v

=2}
X|- o}

—_
A
¢ X
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CllO|E o1 AN ARFE =<
S{ Hf A

« 27| XME 9}
Kl
[ I

~ E¥

0ooo 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111

0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7 8 < A B C D E F
0 1 2 3 4 5 6 7 8 <
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i & I-Al—l|. FHZT E| AShH
E”O‘E-l-l-l-l_ o =l mIT o T =
A
° xl_l_l_ O|_A|_|'
« 2714 44t
- 281+ R4
O|™ At2[ofM 22l £ 1 1 1
X Hel 28I 1 1 1 0 0 1 1
= Hu 2%l 0 1 1 1 0 0 1
A2l =xHe| & 1 3 2 1 1 2 2
<l 1 1 0 1 1 0 0

S X2z 88 =+
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i S |:|I-Al—l|. FHZT E| ASH
E”O‘E-l-l-l-l_ O /| mITT o T =
A
« T4 44t
« 2714 Qi
« 168l =4
O|™ Xt2[olM 22l 5 1 1
2 Hel 16T 2 C D 8
£ Hu 168l 4 0 E A
2| =xto| &t 2+4 = 6 1+12+0 =13 1+13+14=28 8+10=18
21t 6 D C 2

S A2z 28

1

1
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_— L AL =

Cf|ofE] B3 WAL ZHFE 8
- £ =2l (Boolean Logic)

- 2T CIRIE "EfRl 01t 18 (1) = HR(0)22 EH

- =2 Y (NOT)2 &=

. =25 (AND)._ EE 201 mHel
- =C|& (OR)2 &= ¢
- HHEFN =2|F (XOR) 24 Zfo| 25
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- 2 = 2| (Boolean Logic)
. XIE|E

0 0 0 0 0
0 1 0 1 1
1 0 0 1 1
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i S |:|I-AI—l|. FHZTE| ASH
E”O‘E'l -Ll-lj o =l mIT © T =
- 2 =2/ (Boolean Logic)
- H|E OtAZ (Bit Masking)
- 2 840/ 542 0/83101 S 0B HIEE HHLU
(12 HE) D=0z HE) A
: HEZoM HIE olAZ2 T4 ZE0f AHSE
« =B
o Tl
- OR QAFZ 0|8 ¢ HIE 7{7|
OfA3O| HIEZO| 10|H A1 HHIEE= 12 &8 £|7 0lA 3 H|EZFO| 00|
=2 HEZIOE &
- AND Q44H2 O|8Et HIE 117|
- OfA3 HIEZ[O|10|H €2 H|IEZIS R £3 |17 0tA 3 H|EZO| 00| &4
I HEE 02 &3
« XOR Qi4HEZ 0|8 ¢t HIE Y
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- 2 =2/ (Boolean Logic)

0tAZ (Bit Masking)

1 0 1 1 0 1 0

1 1 1 1 0 0 0

1 1 1 1 0 1 0
2= 1 0 1 1 0 1 0
okAa3z 1 0 0 0 0 1 1 1
AND 234+ A} 0 0 0 0 0 1 0

+ XOR Qi¢tE O|& ¢ HIE BH

2= 1 0 0 0 1 0 1 1 0 1 0
okAa3z 0 0 0 1 1 1 1 1 1 0 0 0
XOR ¢4k ZAxt 1 0 1 1 1 0 1 0 0 0 1 0
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- Bt OSI &= 2= £ O]t T
« OSI & 2E AHSE
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« X0
O —
- HESZ S5 A2 dBStL LIEHT 7IeSHZEES
ArO|o| 24§ dE5t= o 40|z 2H-
 HEAZE oitd ASS0IM M= 2ol VIse R
T = B
- SRS
. ng%lafﬂw MBEs= ZE2EZD V| Oldlst= T
C 20| =
S R | =
* ArEE
+ ZEUHEHNZ TS24, ZEEZF, J|E0|0SI 22 HS
-_r;_g_Qﬁ B3| = Qe ofLBR S HAH ME3
AH& sl of &
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derosI Hx 2= &

= L-

!

Olf 2t 7H'S

.OSI &% 24

HIEAZ AS
- 7702 HBL = T

— 7S S8 HE

AAAS (51,23 9 | e mele
S HE (HS56,7E EF I MM 7S

c 4AHE S| EF0| QoM =80 RUTE . maus

3HE
&2

HE
2HE
— 1H|=
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2t oS|I & ZE 2 Ol 2t 7Y

.OSI &% 24

« N E 7|5
« =AF N2 OS| 2= LEHHQI 7HE HES S U= E [ A

=
=
=
o

+ e.g., NASE 7[5, NAIS MH|A

- - N+4 S8 AB
. N7:”%% N+174| S 01| 7| e s 7 ) gtz s
— o~ _]E_;:l e
A_l H | é_E x'” r=) Ol' D:Ié o 7S Ml ( N3 A > 5HS Ml A
H= o=
N-174|& 2| MHIAE 0|8 N2 MM A S
4HEF HH|A 4HEF MH| A
xila( > olE
N+1 M& AS
3H & My A 3H & My~
xila( - ) olE
2H&E M| A - HE?ZE[ ?:I%‘E 2H&E M|~
H= olE
43 Aol ( e s
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Ht OSI & x B pHE

Ol#+2t 7h'e

.OSI &% 2d

« HE &0

» CIE{H|O|A (Interface)

C QI A 2t 2E S

o BF ZH[S| NS N-1HF, EE=
NS N+1HS 7te| S4l

mr £
|0 OF

7 22 A

h
6/7HE UHHO| X

6 EHAS

k,
5/6HE 2EHHO X

5 Ml Hls

h,
4/sHE UHHO| X

» Ci|O|E Alol|= & 2| A0l A 4 M AS

3"'?" A = E"OlE'|7|' ELHQ s ool
o Z=MFOME 5t ASHM 4R ABS2E | 3| uegadAs

HO|E7t EUE

2/34E 2Ol

- 42| HSE0| 5t HE S olE5t R & [,

512 AS0| &2 ASHH et Aot

HEE 5o & M Mo{ B2 MEE S 2 Hol
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Taeyang Lee., Sejong University 70



OlHd 0OS AX QDo ab2 ‘/\9|. HL_=I
0S| 2% 2%
- & &0
« L= E = (Protocol)
- HESR3 HH|o| SUst AS o AZE0{L}
stcolof thol XIS Holsts R0l MAt 28
¢ %I_I- 7CC>I-H|—Q| N7:I %ﬂl' El’% 7Cc>|-|:||9—| 7 s8 A5 | 7H5 z2E=2 s8 A 7
NHE 7te| &4l l i
6 EHAS 6HSE Z2EEZE EHAS 6
) él-—?_l 7:”% EEEE% 5 l M S 5745 Z2ES MM AE T 5
SolXoz AR o [
« 1HISE Nelst RE HS9| —Jﬁ"_é:,'x—'l. 4 Hs AS 45 Z2ES M AS 4
SN <xx gl Hoe B l ;
. E||O|E'|§ a__?_l 7=||%2E x.j':él'3|-0=| 3 HESI AS 3HE ZREZE HESZ HS 3
1152 Sdll 22|Me = H|o|HE ™Y
. SAE CIOEE 44l BH|o] S
HSol EXitE Z2EEE MEE

F
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Hr oS|I &= 2E #8 Ol 2t 7Y
.OSI &% 24

« A& &0
» CIE{H|O|A (Interface)2t T2 E Z (Protocol)
|

7 SE2HE 7THASE Z2E= SEHE 7
F 3
] ez smo 6/74% ClE{Fo|~
6 EHAHAS 6HE LRES EHAHS 6
F 9
| e smo 5/671S CIE{Fo|~
5 MM AHS SHE LRES MM HS 5
rF s
| oA smo a/sH S ClE{Fo|~
4 & HS AE Z2ER & HS 4

3/a4F UE T 0| =

3/44E 2E T 0| =

2/3H & 2E 0]~

2/34E 20|~

124 % UE T 0| =

1/24F 20|~

= =)
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Hr oS|I &= 2E #8 Ol 2t 7Y
-OSI &%= 2™

« L= EZ (Protocol)
- T2 EZ O|0|E &% (PDU, Protocol Data Unit)

. = 71 O|A ZHH|O| CHE ASZH HE nE o2 MAL|= HAIK]

« MH|A OIO|E{ 8% (SDU, Service Data Unit)
« N7 & 92| PDUE N-1A4|S SDUzt &
e N-14IE ZE2EZ0{A MHIAE AN|Z35HoF & H|o|E]

. olo|ef 23}

« N-17450| NAI B 2 SDuoi sl FEE 4 504 RtAlS
A& PDUE ZOIESt=E A
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LHEFOSI & 2E &E O|w 2 7h'd

¢ OSI E-K Q Ei 7 L7H G| O] E 7
. L2 E 2 (Protocol) ] 1
. E” OlE‘I ﬂ!%il‘ i L6H | L7H G O] & ;
5 L5H | L6H | L7H ololE 5
EECCEEECCE I f
L (Layer) 7:”§ 4 L4H | LSH | L6H | L7H =] 4
H (Header) sl
F (Footer) FE
Elei=]
HlOlH
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X 2|2 (Forwarding)
- B HIESF oM CHE HERHIZ HAIXIE Eis 2

o
- 21?8l (Routing)
- & HH|o M CHE HHIZ 2| st= SOl ot
- HME ZRY O oJOIZE AHSE
- HERZ AS BHASB)MM dofLt= &S

TCP/IP gt84 710|= Taeyang Lee., Sejong University 75



L OSI HE 2= 23 Ol e 7H'E

AZE oY

. 0S| A% 2H
- 2 &l (Routing)

| 1
! 1
| 1

St &H|

N
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- Hk OS| &= HE £t of# et THE

. 0S| 2= 2dl A&
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OS| &= 2o H=

- = A& (17|%F) (PHY, Physical Layer)
7 =

c T7|H, 7|AIM S48 0|88l S4l FH|Z Hlo|E{S
MSEots AS
- 715
» StEH 0] BAl B2
» SFER0] T H| SEl MF ALE 2 Yol
- Q3G A=
» HHFEILL 7|E ZH|0| EXHSHE HIE H|OEIE WIESIZE S5
H&sto| fIgt MEE QIS HLE HE
- Cllo|& & 410F =4
- 213 Ol 0|5 & F

e HEZT0| £045t= RAESO| HIX|SEEHE AA
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OS| &= 2o H=

R
m 9
o I
ek o
N
\d

- =0
. |
. |

o AT

« OHA

+ 038 =E=0| S oo AZE|of

A5 (2H|E) (DLL, Data Link Layer)

| Zto| &z|d = Hlo|H M&S
AS

A 244 N|0q (LLC, Logical Link Control)

ER3olZ2ZA ¥H| 7 EEI’H PA4E =S X0
E 23 ASH MHIAE NS
Z OHE 7|E0| ¢4 74|’C§J"—P A g

M2 Mo (MAC, Media Access

F

ol

A —
= UEE &

ontrol)
SE0Me = YHS

ModisteE s

- =C| AlEel

1P

YAIS CHE

TCP/IP & 710|=
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OS| &= 2o H=

« Cl|O|E &3 A& (27F) (DLL, Data Link Layer)

- 7|lS
- O|O|E{ = &io|Y (Data Framing)
- % =& HAIXIE S22 ASHAM UHEKIE HMESH7| {5 =15
deslofe TS &
« HIERT AE0l|AM Ligd2 mHZ o] slH(Header)2t Ei| e (Trailer)& & 04
cllole] magle A
« A XM
. Clo|E| 23 H& T2EZ0| HI0[E|E S iAo 2 By 4
AUEXE 5t O A 0|l= MACTLE ALE

o B X|et x4
. ©% DO LA CloE 9B E ASsD =27
- e.g., =& 55 ZAI (CRC, Cyclic Redundancy Check)
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OS| &= 2o H=

 HE 3 AE (34F) (Network Layer)

. e.g., TCPIP Z2E 20| M IPO| {3t HS
. 2} 28 (Routing)

e =2 FTAE J|HIC R X5 EMX|E ntotsta T
. OlO

. &S| ABOIM B2 HAIKIO WIEQT HS HICIS
GlolE{ 1 A8

IR =S

. HEQIT Ztol clolE| 2tRElg HE st HlE

=%
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OS| &= 2o H=

 HE 3 AE (34F) (Network Layer)

« CHASIQL RHZEE
- CHHESHEI IiZIE 4l & HEXZ A S0AM
C
L

- 024 K22t &

L]
Il
|0
Hu
O .
b
jull
A
i

IE0| HEXIL} &H| dEf HMEE
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OS| &= 2o H=

« & HE (4AB) (Transport Layer)
A

. ZEHZH AN Q) dlO|E TS HEs AS

« T2MA FAKXH
- OfEE|AI0|IME Al 7| QFt ZE(Port)HEE 0
- e.9., TCP 2E UDP 2£E
« LS 3t (Multiplexing), €ICt&S St (Demultiplexing)
. CHE 3

. OfEf AWORRE MIHES 25T SIHEE Lof WLs5tod
HESD Aoz MT e B E

. oqokE 3
—LIras2
o TAEIMOIHEO| H|O|EHE SHIE Aoz MU= ot
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OSI X P& A S
+ & HE (4HIB) (Transport Layer)

- 715

. EHHSHE MM HS o2 RE MT YR Hlo/EE & iz
Hee T
. 241 0l LI T C0lEIE MZ 8
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OS| &= 2o H=

« & HE (4AB) (Transport Layer)

o>
o
AR
Pal
kAl
OF>
m

O|HE o|g35tod oHaix{ol HlolE| Mg 2 &
O|E{E & ujotct Efo|HE A|ZE

MEH d3MR ME2 LIEIW = 62 HEE ©E
2 A

o
127K 52 SEE x| Xet B2 Clo[HE RS

« S E X0
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X Dol HS

- MM HF (57F)
« ZH|7t M[ME &5t 2t2|g
. e oiZalFHolM Z2MA 7H &
- 7|15
MM AA Y BE
- MM oHAZdE MY 2tE|, SESHE
« 571|8
- S7I2 54 YT M2 5
e SAS 2tHGHAH A2l EURS m
- S7|H o|F wME 27 9| X2
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OS| &= 2o H=

+ 31 H|5 (6715) (Presentation Layer)

+ EH|O|ES| =& SUE BLH2E EHS= HS

- 715
. H{od
- 1
- C|o|E E3 W A{0| CIE o2 HFE7F & LIEQF oM SLE =+

AA =l—- — = L | | I .
, OF=
= 1
. O|IO|E] X2l a2 8l &=/s1A
kL

CIO|E 2| EotE EE 7| flal dEetE o

* e.g., SLL (Secure Sockets Layer)
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OS| &= 2o H=

- & HIE (77I5E) (Application Layer)
- NBXP7E IS S O/ DR hE 0f2] S
2N E =dSt= 7SS Fosie AS
o |l
« ERHA X E AM[AQL 22| (Transport access and
management)
MEXE0| B4 HFE0| A ool AM AT oS A6}

A o
el = Us

. Y MHIA
+ O|HY M&I ME 7|50 Zretr 7|82 XS

Ir
|
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’E.* DEAS

«OSI 22

HE

_H A o8 clolE £

-_—

N

==
(Physical)

clole 23
(Data Link)

HEL3
(Network)

2
kS

(Transport)

ol3Ent *|°7<-IEI

=2/ dlolH TS,

= o4 BA,
EZZX| HA

=M 4 F|oq,
OH&Y| &2 Ao,
CilolEf = gjo|
FAXE,

ofl24 EFx|et 2|,
ECIHAS 27 A H
=old FLAXH
ot
ClolE{1 3 2=t
CHESt oL XHEE,
ollzd %2let T

— T = T
CHE 8}t st
A4, B AR,
sl RS,
S & Ao

CHFE2| ololE 23 AS

H E A = >

| Jlee glgt 22l AIS

= 3lj] IEEE 802 LCC, O|{4! £t&
— =

ZZ2EZE

CilO|E{ 2 2/

7 IP, IPv6, IPsec 5
A

Gl OB &t/

Mo e TCP, UDP 5
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OS| &= 2o HE

+OSI 22 HE 2¢9F

28 | ¢ | Asols GlOlEd B9

-1
4| ASE
M| — _
> (Sellsion) M ==, 71|, =2 PPN A E
3 _ . _
6 : ool #1ed, & Sl &5 35} H Al K| SSL £
(Presentation)
L=X=2
7 o AEX}F o Z 2|71 04 MH|A H Al K| DNS, FTP, HTTP S

(Application)
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+1-2F OSIEZ 2HE
- Hk OS| &= HE 2t o] et THE

. 0S| 2= 2dl A=

-1-32 TCP/IP ZEEZ H£EQ} X
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TCP/IP ZE2EEZE FEQI X

* TCP/IP 7K
» T1& Ko ZEZH(TCP, Transmission Control Program)
O| TCP/IPL| AlZ=
+ Z7| TCP= 1970 & B 2 Y= 2[E 7|E 28
HO|lg SEE VYE
- 1977 8 & EZ AEl(Jon Postel)ol| 2|5 +=™HE TCP
S o| Mgto| +8&
+ ZAE SO SH I ZZEES
s QIR I7| S0 BtRPE ZEEZ
» 7|12 TCPE TS HABS2ZE &7|1 HERKHZ ASH IPE
ZF7t5tod TCP/IP7L 8%
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TCP/IP ZE2EEZE FEQI X

* TCP/IP 72

« QIEH — 2 E Z(IP, Internet Protocol)
- HERT AT BHASB)C 2 ZE2EE

e QU ERIT M =AK|H, IHIOIE4:LE” CrRE S HIEZE 7|82
A=

MS Mol ZEEZ ='(TCP Transmission Control Protocol)
A

S HS @AB) TR 1RES
- 474 £2ln} 2| HH|o| AZEQo{ ZEAMAZE OHE™M |0
&2 NS
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TCP/IP ZE2EEZE FEQI X

- TCP/IP2] AHZ 20!

. S8 ZAK|H FAH
. IO ALRHQIO| RHHIE AlEE 4 Qs FA XK A

- CIR B E flEh &4

. 253 Txo| HEIM HEE A aeYE £
CIEE MH=
AL = m—
. 39 UEQIT 9o S2IA

_|
- LAN, WAN, WLAN 25 At 4 ol R4S 7+

o SFXFAH
-1 O O
cHESIT 2ol A B0l ABE & US
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TCP/IP ZE2EEZE FEQ X

« TCP/IP AMH|A

- CHE Z2EZ | X3 5t= AMHIA
» TCP/IP Z2EZ0| 7 5= el 7|S2E 74
- e.g., IP, TCP, UDP
- Z2EZ FEQ HERZ 7I5E 7Y = UTSE HAH
o9, HIEAT BN IPE FAXIY, 2
CHHstot ME R 7158 M3

- e.g., M& =II% S TCPQP UDP= A Al O|OIEE =36t
Q | Zt g helsle 7|s2 M
« X|5 AFS AL AH|A
- OZ2|7H0|MH e SEIE &E&= AH|A
. e{.lg., -‘.i:! JH|A = TCP/IPL| OHEZE|AH|0|MH Z2EEZE HTTPE &5
MN=E
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TCP/IP ZE2EEZE FEQI X

« TCP/IP E2I0[UE/MH #+ZX 2 HE
« TCP/IP= ZCIO|ME7} 271t TJ0i CHer Mo SEHo =

—
M&ote ZEE 08

=9ofet Az Eoio] o4z
Z2tolels ot MiE USRI stERlo7t Sasts

odst= OFsStH
12 =2 8
e.g., 2cl0|¢E= PCL}, & ECI A
- EHEHM ofF

- ERIML EX SAI2 Q5 ZFE| AARO| 2E sl ok
sHe 7ol #E| &g T

« ZCI0|MET} MHMH - 5t1, MH7I 1 SH2
Bl oy

TCP/IP gt84 710|= Taeyang Lee., Sejong University 97



TCP/IP ZEEZE FEQ X

* TCP/IP 7+ X2t 2

7 ssAs |

6 Ed AHE O Z2|7ilo]M

5 LIPS E

4 daAs | (EAE-ZAE) NS
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TCP/IP ZE2EEZE FEQI X

* TCP/IP 7+ X2t 2

- HE 3 QIE{"|o|A HE (Network Interface Layer)
- L E 7HAEIY /= HolEH MEs HESte AS
- OSI &= RO E2| AE(1HS)a Clole &3
74|o(274|o)01| CHEH

. OIE{Yll AHIS (Internet Layer)

. =2 &HH| =4 X|H. Olo|e] o{F|E C|o|E{ =Etn Mg
c< & —.‘?.J.% —’F—%ot" HAE

- OSI &HZ REO| HERXF ASBHS) CHE

il
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TCP/IIP ZE2EEZE FEQ X
« TCP/IP £t} RE

« SAE 7 ™ME HE (Host-to-Host Transport Layer)
- TEMA ZHAMZEM U= CIOIE MEE HE 5= HS

- 22 7|5 (Application Laye

r)
- ML} 2EI0|ME 82 T2 J30| S&st= HS
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TCP/IIP ZE2EEZE FEQ X
-TCP/IP ZZ2EZE

; OHEEIZHOIM | 242 yx SAE MES SAE MH SAE ME SAE ME SAE ME
T =%
RFC822 Telnet
NFS BOOTP SNMP FTP MIME HTTP
6 SMTP -
ol Edl
LR AR POP/ =B
P NAT BOOTP RMON TFTP MIME T
5 | NNTP | IRC

4 Xz ArEAEOIHO™ Z2EZ M& Mo Z2EZ
= (UDP) (TCP)
IPRIHEZREZ IPEIRE ZZ2EZ
IP NAT

Qe Z2ET - g RIP, OSPF,
(IP/IPv4, IPv6) sec %%F; Igllzcls_lli%
= Z2tH EHAH(ND) BGP, EGP

FA HY Z2 EZ(ARP) = FA AN Z2 EZ(RARP)

=24 5| M QIE{H|o|A A =
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O| Ef &F (taeyang@pel.sejong.ac.kr)
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