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1.1 HIO|E{ Al

1.2 HE%3

1.3 HE%3 &+

1.4 Z2EZ =3}

1.5 TCP/IP Suite

1.6. OSI 2Hl
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J1.1 GojE] EAI

E%*._l(telecommumcatlon, UZAEAM)2 H 7{2|0f|A
sHX|= EAI2 olO|(tele= O2|A0E2 “HCP = 2|O))

0 02

m [j0jE{(data)= LIOIEIE BHS0{ AlEsl= AlSAZHo]| &t
o|El HElZ HEE MK

ZF

MM} 2

Iol=

E Al
r—

| -

rlo

m OJO|E] EAl(data communication)
DiA|E So610{ 5= &X|ZH0f| GIO|E{E

|0|- rlo

i}
A

J
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§1.1 0jOJE{ B2

mCO|E] S4&l A|AHIS 7|2 4

ST E(delivery) — 38et SXAIY §E, #Ad=

Al M.

>3 (accuracy) — HI°IHE St [ME.

ALY AR

SHANY(timeliness) — HIPIHE &F Al Uiol MZ.

SoEHZ(jitter: 9H=) — TIA TA AIJO] N2

L} 3¢ SE(quality)°l 2FA XE.
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11.1.1 GIoJE| S 7 M

Protocol

Message |—>

Protocol

Sender |

IOIHS LA HIEFE 6

Transmission medium

Receiver'




§1.1.1 GIOJE] EAl 7 M

m HA|X|(Message)
o SN2 OiYol &= FE(HIOH)

S (2R, /7, I, 47, ¥ E& °|5°

Z=MZXHSender)
< HI°IE HIAIAIE HUi= /A

< (RwH, {2, HHL A=, FHE F)

m $AMXH(Receiver)
S HAAIE B= FA

=2 -

< (@wE, M, TV, RHE 3)
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§1.1.1 DI0JE| A1 7Y 24

m MES0H[(Medium)
SAMOIM £MAMA] O F5t= S2AQ1 =

WM (twisted pair wire), 3=M(coaxial cable), 3H°IZ(fiber-optic
cable), #°IN E&= FMI}

=
=

m T2 EZ(Protocol)

S HI°lH SdE Mok dASe ER(ER &9)
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§1.1.2 Gjo|E] &3

2 Xk (text) : I:I| E I8, = 01} 12 =l HEEQ| &XlY
E

S IE(code) : F2E ESI9T|
2 3Y(coding) : TE% Eo5t= 7y

2 ASCIl : ANSI EZ I E(7hit)

> &% ASCIl : 8bhit(R5 A BZR)

2 U3 E(unicode) : 32 bit Arg. ® MY RE EA HY
Z(number) : H|E T}EIS A}E25}0{ &
slAH(images) : ZlM(pixel), sHAl=(resolution)
° ZH(1 £ 2 HE)

> 2(RGB, E& Y(yellow), C(cyan), M(magenta))

A
o
Y& (video) : HZXOI JA| fe= 042 2fade] =8
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|1.1.3 COIE] SE Wt

gozn 500 115

=
> KIE: SN OE B Alm2 £ s
=

Direction of data

-

a. Simplex

Mainframe Monitor

IOIHS LA HIEFE 6 17



BCo|Ef SE uisk

m HI0|= WaAl(half-duplex mode)
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Direction of data at time 1
-

=i
Direction of data at time 2

b. Half-duplex
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MCjo|E| SE utél

m X0|= WAl (full-duplex mode)
S Y% NI Sl /400 s
o QuistoZ EBlio| =8t 2AIN E29 UL

O NTE I3 L FROIM YWPOR ME

Direction of data all the time
-€ e

c. Full-duplex
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§1.2 HE¢ 3 (nhetwork)

m 34 230 M= HAE FX|
=C:! node, AFEILI ZEIE) S| B2

m ZHE 0{2] HFE0| LI50] X2|ol= E4&bx 2]
(distributed processing) 0f] Al&

m1.2.1 HESI3 HIP|=

S ¥'5(performance)
o MEA M (transit time), SEMM(response time), M= &(throughput)at Al
%(delay)
< MEY(reliability)
o N HE £ B H T FJ3

< HPt(security)
* %I:HK-IO| K-IZ.\_OILI- HI-OIE-IAE_I?I_E-I EE

HL_ H=A

S0 A= At
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§1.22821x 27X : 91 RF

m A-C|-A M 2M(point-to-point line
configuration)
oMY MY 8F2
=R S o L A A

S 2HE =S HE

S M WAL AN AR
= SREML AFAY AT TS YAR s

=1
L
W Argste MM =EH

a. Point-to-point
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J =212 2x: o1z R

m CIEA (multipoint, HE|=ES(multidrop))

23 O|IC\>}2| E%l 111} '6'|-L|-2| EOI:|§ .TI_O'5|-

L. d
—= OTT OH—\I

[
L= 51 [ —
SHMES 8F2 FMNCE Ex AIINo=E FF

-
<4

. s

i

| I-'_‘_

il

Mainframe
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Topology

‘ Mesh | ‘ Star |
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‘ Ring |



n(n-1)/2 ; n =52 A%, 10 links
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| 2El8i(star) HSSE|

m 5/=2 (hub)2l= =2x|0{=tx|(central controller) 2}

M M-[)-A 2l3 M

st

|7 R 0| E

| S

N 0 0

M S

58 st =
ME2 Mol XIS Soll S

L, 1742 1I/0 £EJ} 7 &
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lo
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e
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m2 12 [
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ogh
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JB{A & (bus) & SE)

Cable end Cable end
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J {A & (bus) H&SE)

m CSE el

m Bi(tap) 1l F=M(drop line)O0jl 2|5l B{20f] ¢4

3=

> 4R} Yo

O M2 g Holg M8
m B

S HTYOIL R 229 oS

° 37 HolEd Z8A H4e BA° 32 &
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Repeater

Repeater Repeater
Repeater Repeater

Repeater
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1.3 uE93 9

‘ Network |
Local-area network Wide-area network
(LAN) (WAN)
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§1.3.1 27{2] SMZY(LAN)

m 2l SE= T AR A, 245 =2 =2tu A2 S0

o
Host ] Host2 Host3 Host4 Host5 Host6 Host7 Host8

2222222 a

S

a. LAN with a common cable (past)

Host 1 Host 2 Host 3 Host 4

@ &‘//S (};} Q Legend
o e, i, l e ( 7 i
\{_J - \*&’ > \ﬁ 2 \/ Qf

= 2, Ahost (of any type)

I N S
\[I A switch
A cable tap

]
K I A cable end
Switch il

The common cable

@? =23 \g}‘ﬁ-—, \2& 3. \Q%ﬂ. A connection

G S - J/

Host 5 Host 6 Host 7 Host 8

b. LAN with a switch (today)
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—
]1.3.2 ZAHSAMI(WAN)
m 7}, S £ MMAISE Z26t= 2o o] HIolE,
24, dA U HIC|2 FEo| &I{E| & NS
m 712| Misto| §is

m SL|APL OIS SE2E B

0] Al
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l Point-to-Point WAN

m M-Cl-AH(Point-to-Point) WAN (X2M)

A connec ting device
Legend T PE
=== (Connecting medium

To another ~—1 To another
network network
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 Switched WAN

m o &8 (switched) WAN

To another
network

To another
network

To another
network

To another
network

IOIHS LA HIEFE 6

To another
network

To another
network

Legend

To another
network

To another
network

[E A switch

= (Connecting mediu
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I HIESI3?Zt HAZA( Internetwork)

m 5 7 O|Ae] HESZII ME ¢1ZE|0] /2™
“Internetwork” EEE=” internet

a
|

'j'{’,‘i"’...\ Rl
LAN

Router

West coast office

Point-to-point

WAN R2

Router

1

East coast office

A8 1.11 5 JH2| LANZ} SHLI2| point-to-point WANS2E {4 El HES|3 2zt 914

Internet it internet®] X019
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l HIES|TZF 9924( Internetwork)

&> Router
-
'-_ Point-to-point
*  WAN
Router G -

-
-
% Point-to-point

= WAN

Router

A8 1.12: 4742] WANE} 37HS] LAN2E 4 El 0|F HIESA
LIOIEHSAd IERE! 6



§1.3.3 2IE{4(Internet)

m M IHe = HAL0] U= UEAHIRE 0|F0H

Provider
network

Peering e eemmmmmmmT o -
point

Backbones

Provider
network

Customer
network

Customer
network
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§1.3.3 2IE{4(Internet)

mE XSA HEYS, 2H|} U

Eolgz M
m =22 Sprint, Verizon, AT&T, KT, SKT, NTTZ=2 E
MAL 21
mHEO02 [fS&E (peering point) O|2l= WA |AEHIES 0|
o|5H o1&
m M2 HESII= 22 X|E5l0 e o|=
m 2H|X} HESI = ClE{U et =2 OIE{HINAM MBS EI=

MH|Z 0|3

m HHE ] HHI2XF HESIT= 21E{El MU|A HZ2XH(Internet
Service Provider, ISP) 2}11 &t

m XSA HEI= =71 2= X7 2E{S MH[£ HS XL

(national EE= regional ISP) 2}11 &t
GIO/EIS A HIESZ! e
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11.4 =Z2EZ /53]

R ZREE : ST}, $AK, BE BT
SN 9I5H X|H0F & T

mIEEZ 7S] : S40| SEE
E [IE AISol 7S LIE T

m 5 IS AlLI2|2E &TE X}
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a1



mIEREE 7Sz 40| S&e = 0i A

==
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m 5 IS AlLI2|2E &TE X}
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§1.4.1 AlLI2|2

m 3 HIY ALI2|2: 2EX0] AjZt
O Zio| SA(M-Ci-H2Z 8t Al

A

Maria #

Layerl‘ Listen/Talk \

Air

n
=1
1A

=

MEZ O [ OIAISIT}
DOl A8ste HOIE MpHeth

A|-|:|-|I:I|-O| QIst ‘l:lK-IGHZ[

O 00O
>E >Z M 2

. DjSt= SHo| ofLa} Cygialo|ofo} it

© ONM: 39ZE O N2 F2 HOE uABH

HIOIES At HIESZ! e

= 7}%1 0|0! Oj2|o}2t
S0{|A{2F O|F0{ &)

@Ann

| Listen/Talk | Layer 1
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§1.4.1 AlLI2|2

5 Bl AlLi2|<2

Dolo| MZ°| AF2 o| M B Hao| HO|R/Y HAID A
22 A2 FHSH| A% M2 BNSHIS AN

DM BN 4go| T8N BEE W/2TY 2 NS
g ot

Do SN2 3 WFUN o|RoNT ¥ & UL

O} WZ2 MY MIAS AY (= 2R)E WD A
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§1.4.1 AlLI2|2

Layer 3

Layer 2

Layer 1

a8
Maria #

Listen/Talk |

=

—

115 HAS EE2ES

Plaintext <

Identical objects

»Plaintext

Ciphertext «

Identical objects

» Ciphertext

Identical objects

A

Listen/Talk | Layer 3

Encrypt/Becrypt | Layer 2

+ vail ]

-

Send mail/

: : Layer 1
receivdmail

IOIHS LA HIEFE 6

Postal carrier facility
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I 1.4.3 =g|=i0] oz

2 S =2|HQl AR AS-Tf-HES S
Z=Cl= 2|0|
Maria @ Ann@

Layer 3 Talk/Listen

— &

[l

Logical connection

Listen/Talk I Layer 3

Plaintext

Plaintext

—h —
Layerz Encrypt/DeCI’ypt | 4lIIIIIII.IIIIIIIII.IIIIIII Encrypt/DeCrypt Layer2
Logical connection
Ciphertext Ciphertext
Send mail/ —— Send mail/
Layer 1 receive mail | 4 . . E receive mail | Layer 1
Mail Logical connection  \ail
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1.5 TCP/IP Z2EE 1E(22)

m B QUELOIA ARSI B
m 5740 AEo= TME ASH

‘ Application I( >‘ Application I Layer 5

Transport I( - Transport I Layer 4
Internet I( > Network I Layer 3

Network Interface I< - Data link I Layer 2

_______________________

E Hardware Devices » >‘ Physical I Layer 1
a. Original layers b. Layers used 1n this book

IOIHS LA HIEFE 6 a8
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11.5.1 ASH X

23S A2x|= 712 3702 LAN2Z 0|S0{ &1 21E{:A
Jd3AS2 otLie| elE{0f] A

Source (A) Destination (B)

Application Application
Transport Router Transport
Network (| | ' ' [} | Network
Data link |§ ] Data link !_!I Data link | § J {} ] Data link !_! Data link [§ | Data link
Physical I l I - I Physical I I Physical

S\ E— — N E—
: Router .
Link 1 Link 2
Link3 ==
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11.5.2 /S =
m ZFE A= &EHFE B2 S
m 5 7| FHIE M (LMK SAE, 31 A9]X|, 2IRH,
232 A21%|, SXX| SAE)
m Y SAEE= 574 AIE(EEIE, HoIEHEaE, HENISE,

HES, SE3) 1 2

m 2}2E= 3742] AIS(22IS, U0IHEAS, UEHIS) 0

B
m BT AQIX|E 2709] AIE(22IE, CIOIEYIS) T B
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§1.5.2 TCP/IP Z2EZE 18| A

m S =2y Y
Sﬁggtc : Logic al connections

Data link
Physical

Destination
host

> . Application
> . Transport

j Network

Switch Router Switch
LAN - LAN )
\ Q| ) E| ! . ,
Source Link 1 Link 2 Destination
host To link 3 host
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§1.5.2 TCP/IP Z2EZE 18| A

m OOIEE3SE, S2lS 2R = =-U-=

m E(hop)2 SAE EE IS
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§1.5.2 TCP/IP Z2EZE 18| A

mE2EEZ JS3S0A 2 EX|0f A= AS2 S
(object)E 7}&l

Notes: We have not shown switches because they don’t change objects.

Identical objects (messages)

Application

Transport

Data link | I

Physical |] <

IOIHS LA HIEFE 6




§1.5.3 2t AlSof L5 M
R ES
oIele| I HE(NE g YIAZR NE

7(1 D |]"7(-|| Ol.Q.

Jat
0o

SN EL It NTE NS

SHFM YIAE o9 T A(frame) ME MY
ST o 2RE GHo|E™(datagram)= HoF T Uo= M

STt T35 ZEEEA Ot Mz §F MHA Mg

IOIHS LA HIEFE 6
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§1.5.3 2} A|S0f CHE M

m LEHIAS
O YA HEEQ ENA| HEE] A

S SN2 TAE.L-TAE

S50 F2E 5O WAL AT Y MY
S SEMC|, SFN|, TENO MHAE HFA

S QI T2EZ(IP; Internet Protocol)
S QIEYW N[O HIAR] Z2EZ(ICMP)
SCEHW OF &= Z2ES(IGMP)
O8N IAE MY D=ZEZ(DHCP)

S FA HE IZEZ(ARP)
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11.5.3 Z} AlS0]l it MY

mHES
=0 AH2 FL-OiFH
S $8£302HE MAAS Wot N4F MACE MasHNIME F=
J3)8l0] 2MA| SAEQ| M4AZO| ML mol
° 3859 MHA NE
D M4 Ko IZES(TCP): Y - SEXO| 98K ZXNO KT
o AI&7A GO|E|J DTZEZ(YDP): HIGIEYE — K|o] MHA NZIA

=

AEH Mo Mg ZEES(SCTP)
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O SIO|HHIAE M4 TZEZ(HTTP)
OO oW MY TZEZ(SMTP)
S MY Mg TZEZ(FTP)

< BA(TELNET)

o HPt #(SSH)

ooa o A3 T2EZ(SNMP)

o COO| o2 AAEI(DNS)

HIOIES At HIESZ! e



§1.6 0S| 2

m SHEEZ2I|A(ISO)0IM MFet JHSALH d=HE 2

=
=

m 2= 30| HFE AAH Zio] SMS 585k WESYA

ZF
ALES &517] flet AIS =S d= 22
m ME AH2HE 7719 AIS2E 4
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§1.6 0S|I =&

Layer 7 Application

Layer 6 Presentation

Layer 5 Session

Layer 4 Transport

-
) ah
i
=
)
=
=
o
p ]
i

Layer 3

Layer 2

Layer 1 | Physical I
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§1.6.1 OSICH TCP/IP

m TCP/IP Z2EZ0= MMST EHE0] 212

Application
Application Several application
protocols
| Several transport
__| protocols

§ — Internet Protocol
and some helping
4 — protocols

Network |

Data link Underlying
' LAN and WAN
Physical ‘ Physical | technology

OSI Model TCP/IP Protocol Suite
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] 1.6.2 0S| 2&i9]

£ 14

_ TCP/IP Z=2EZ0| B2 A2k == S04

m OS| 22| &5 A= 25| H2AX|X| &S

m OS| B2 Zisl
=X =&t

AL

=

1l
o
rok
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