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Routing

O @ g =T FAE 0|28H0] 2EX|IIA| OAIK| @
EH

o/)2 -2
— Next-hop Routing (CtS & 2+ )
- Z=XX0f Ciet MHZEZE L4 next-hopOll CHEH HETH K&
2tRE HO|E2 AV[E EY = US

HEYD X 22 Y, SAE XF 22 Y1 BH ALS

S)Z HYots WS AYots FE2NY I3

— Nework specific routing ({IE9/3 x| 2t &)
SXX0f ot RE SAE HE M HEYR FA HEIE YT

ot 8 HOlE 372 2 = US

— Host specific routing (22 E XY 2128
. BHX|O| fet SAE HEE K
HESZ X|E 2t 0 8|5 Hlz&X
425 H4stHL BEets 28l EE 42 & 0|&3l0F of= B8R ArE

— Default routing (C|ZE 2t &)

et 8 HO[Z0| YA|IZX| B2 FA40 CHEH A

CIEUlo] HE FHRISI0 ZE EE MY = oA T
Routing table :I{{ ZI0| M & & S X X|0 Cfict 82 2= XY =

o
—_ A

&ln
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IP(Internet Protocol)
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ro
_ITI_
N
0
Ras
i
-
N
-0
ot
2
>
oo
Ot
rr
el

A= Ppit2E TAE LIEFLTH 2432
7H°I ¥¢% LIEFH = QUO IPvel| B20|= 128bitE 221287H
O =AE LIE}H £~ QIC}.

IPv42} IPveZt R/L=0| IPv4Q]

et Protocal version 4 oy <2 1 [
e

- u

2 - YEJIHA 0] 7|52 X|Lo10 HEOS TS [pyp BES 7HHE £ Q&L0H I2X) 22 EL
HESIZTHIP XIS £ J|SS XU P 4HO0| HECE PUECE 0= HEYI BRNA NS e ARE SoHOF UL i
T % USLiC AEoK ROB HEAZ BEARUA T P LU
Seimof B
OXS2Z2 P F2 27/(0)
@nePr s

QXE2Z IPv6 T2 B7|(0)
NE(S) @ T2 1Pv6 T2 AFR(S):
P EAQ: 110 . 76 . 68 . 177 IPV6 F2(0): 123456789123)4567891234567891234567891234567
AB4 otAIU): 255 .255.255. 0 AEL HEA Z0jU):
712 AOIEH0I(D): 712 0| EH0|(D):
AHEOE DNS At T2 97 SO2 DNS MH| ZA
(@ T2 DNS AH| F2 A2(E): @ CHS DNS AfHf T2 AFZ(E):
7| 47 DNS AMH(P): 143 .248 . 1 . 177 7|2 4% DNS A (P):
EZE DNS AH{(A): EZ DNS AMH{(A):
(2% @ 8% R34 240 22V,

8¢ © 23 854 ZAQ




° O
IP Address (IPv4 7|&)

\ \ . .
/'J.

e 32bit2 FMHE =2| A E 000.000.000.000Z H7|
« ZtXt2|= 1082 HE7|Z|H 0~2557HX| Q| HRE 7HX| A =IC},

e O] A 2702 LI X|=0| network =22t host A2 LE=ICY,

« O|& =0 SPARCS AtO|M houOf|A| G|O|E{& &ote{n otCt g
A|CE O] 2[At= OtLe| 2Z HERAZ O|FO{MUSLICEH O
M S|ALO[A] houOf| Al TIO|HE F7| RIS = TA SPARCSALL| |
EQIAZ HO|HE ™M&A|Z|D(network T2 £ X) O|ZF houll &
FHE HO|HE EHL|LC}
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IP Address

Olg{et =252 JEHO| 2k ABCDE SciAE L O LICE

< 1bvte >< 1byte >< 1byte >< 1byte >

0 (TS | Host ID )

10 ( Netwark 1D Host ID )

1o (| Host ID )

Ao MulticastéAddress .}

P& B REIT AMBU npA3 AbE P FQ A2
17126, K34, KKK, KKK 16777214 255.0.0.0 10.0.0.0 ~ 10,255, 255,255 FIHt HEY
128~ 191,233, XXX, XXX 65534 256, 255.0.0 172.16.0.0 ~ 172.32.255,255 3t § SRR
192~223,aaa.bbb. xxx 254 255, 255. 255.0 192.168.0.0 ~ 192.168.255.255 423 ALispH
224~239 HEFIARE

2EE

1270012 2Z ArH7l A7[Xl s Boots Fo8 A L|C

SAE |IPY BE 022 X|HSH= s
SAE PO BE5F 12 X|HS= A2 IP EREEINAE FA
= L|CF,
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° O
Public IP VS Private IP

-\ . .
A
)\

« Public IP

— Ot7t Hof| eigst IPFAE MAZX2Z ICANNO|2t= 7| 20| Z7tE = A8 Y
|5t E| '—fEf— KISAO| Al CfAl =25 22| oHCt,
- & Rdlc= Y2z IPE AV[ELhE gF #2 T4 BOS0LE AHE0] 7S5t

= T L=

1% of 20*7H°| P80 =XHSHX| 7| =0 1P
I:I
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Private IP

 Private IP
— HESRZA QoM A EE= T4
— QI U0 =tolet &= Qi LIS HEAIO AT AHE LS
— AFERZE o|= F0i5tn ALY = UKX|TH QAEH U oM M2 HARX] AS

— = Private IPROIStL Public IP7} 20 & Ss77|F SiA AIHH H&57ts
- IP2Z ZXHE o= EE siavts

— Aclass 17l : 10.0.0.0 - 10.255.255.255 (8 bit prefix)

— Bclass 167l : 172.16.0.0 - 172.31.255.255 (12 bit prefix)

— C class 25671 : 192.168.0.0 - 192.168.255.255 (16 bit prefix)

) were
=T 0o - 168.126.65.1 =TI 1P - 1631231002
| 3
S =w . A=}
e — ‘
AFal 3P - 1SZ1GE 0.2
Ab 2P - 19216502 r— S
. A3 1P - AVZ AGB O.4

A2 2P - 192 168 0.3
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NAT

NAT (Network Address Translation)

IPv4Q| 4 82X FHE A5t flet HEH=A NHERH, F2 H|S
(AHY, local) HHER R FAE AFESH= 0|M &2 52 (public, & &
CIE 4l f°| silE ?IiM HESHA FAF HES= AOo|LCt,

- = HTO“A-I._ private IPE AFE3t1 22t SLA[O| NATE AHXN Public IPFA
£ Heiotr},

- 8 FAEHY ARME WE #FXRE BEL Eetg 7 UP

- HHE QR SAA| FAa HBtE AHAKXOF 5L AFEXAIL BEFE £ X5t
HZICE,
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Subnet mask

 Subnet
Subnetwork?| ZZZ o 7|20 A= HEQIO|X B 2 BE| &
o= QA E £ Q= HESR Ao

of2f 7HO| subnet2 2 LHFO{Zl ZE2 QIE{Y StLt0| SR E networkTAR H

Ct.

=
T'__

o
I

2GS A Of
== T M



Subnet mask

Subnet
- O &0 CIE2 SAICL

— 139.12.0.00|2t= BE2HA HEXZAY 65,534 7| ==& 7IE &= /JUSL|CH

- O|A2 LE7F H&F ROt EREJHAE Ediq oot E o U3,

- H2EIfAE9 SY= =0|7] ?I3iAM Subnetwork ArE
T 2ol it AF!

— * Eg|{=l

139.12.0.0
Rest of _©
IP Internetwo x

All IP traffic -
to 139.12.0.0 All IP traffic-
J8 7 MEYESYI #4 T HEHF 139.12.0.0 to 139,12.0.0

_1I:|

MHOIM HEE = & HEE

139.12.1.0

:

139.12.2.0

139.12.3.0

:



Subnet mask

Subnet mask
— SubnetworkE BtE7| @
— Subnetworks BHE

of 2|:||EO

= YE7|= &

_ Ofgf 1S CHAEH pFEAL

- JO8H 2ol MU

Internet Protocol

=T

HEX3SZrIP XS 23 “Is=
= = AsLCE X °J°¥II oM,
= oISHOE TLICEH

OXS22= 1P == 2871(0)

@ Cr= IP == Ar=(S):

P F==2M:

A= Or2 =)

1= AOI==301(D):

bl

o o

fil

DNS A == gr7|

—

DNS AME == AFSE):

or

\
[

I =23 DNS AEH(P):

2= DNS AHE A

EEMWETE =8 30

X1

T2+ 1100|L] AZ2HA0|Ct
OFA 3 25525525502 2

Version 4 (TCP/IPv4) = Ad ?

_l-o

StE IP 2FO| XS =
HI=21= TS| XI0§A =

itk
of
In
fn
]

2P 2F33=S

1310 . 76 . 68 . 177
255525502 PRI L8]
143 . 248 . = s KT
=0
=0l HE

A= o0t
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Subnet mask

Subnet mask

— 2552552550 (/24" 2X H7|) O A 255.255.2557tX| = HEQA, 02 = E

i

P=3
=

i

IEA=ZHIP XS 2= F

== X
= = 2u=Lic X oAl oo, u
=oisH0r SLICH

OXSsS2= 1P == 21 71(0O)
@ Tr= IP == Ar=(S):
P F==2M:

4= O~ = U):

1= AOI==301(D):

bl

M
o o

= DNS

AE == 2r7)¢

m

@ CTr DNS AE == ArE(E):
=

“l

fl

=23 DNS A= (P):

== DNS A=A

O

EEMWETE =8 30

Internet Protocol Version 4 (TCP/IPv4) =4

— £ '110.76.68'0|2t= HERXZA, 177'=E7t LY 1p2l M O|Ct,
CtA| FSHH '110.76.68'0|2t= MEHER A 177 ==& K| AO|LC},
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Subnet mask

Subnet mask

SHZLR| 2 g5 HotAtH MEHESA0|AM O3 Z20|= =0] 82| Hi=7} Of

Il A O

192.168.63.0 / 252] B2 0| = Submask= 255.255.255.128 2 ®7|7} 7}s5t11
7t IPEA HRl= 192.168.63.1 ~ 192.168.63.126 1} 192.168.63.129 ~
192.168.63.254 O|LC}

~5 274 32H| E, Subnetmask 274
32H|EE Z} Xj2|0tCt ANDEARS StH Fgh 5= ULt

OlE 50 129.56.189.41 IP =E9| AJ{Eul OFAR T} 255.255.240.09 AL
10000001 00111000 10111101 00101001 1P F4

11111111 11111111 11110000 00000000 M E Ul OpAF
10000001 00111000 10110000 00000000 HE®IZ ID

32H|E IP AL AEY OrAT9| =2|& AND ¢Ato| ZIt 4 EQ(A D=
129.56.176.0&2 & = /USL|LC}.
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, Gateway
« Gateway
— Gate? 2!
— W7t CHE HE/ AR 842 ot 42 I CHE HERIZE E0{7I= €+
OlE.

_

- 42 onzE e YEYIT E2 oY
_ BHPET BO| O1F FAHL,

IT AN
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® @
IP(Internet Protocol)

oo

e |P O|IO|E 1= : cigue sof Morge "eol 7= oo

20-65536 bytes

20-60 bytes
< >
Header Data
f‘ g o
VER HLEN Service type Total length
4 bits | 4 bits 8bits () 16 bits
Identification Flags Fragmentation offset
16 bits 3 bits 13 bits
Time Lo live Protocol Header checksum O
8 bits 8 bits 16 bits

Source IP address

Destination IP address

Option Q
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° O
IP Header

 VER

— 4bite| HEZ |p Z2EZO| TS LIEIH,
— IPv4™ 0100, IPv6™ 0110

* HLEN
— 4bite] EZ &|Cjo| MH| ZO0|S 4byte THZ LIEFHTE

— S|HZ0|7F 20~60 AIO|O|7| 0| HLEN= 0101~1111ALO[Of|
A 4£0| HERICE,
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° O
IP Header

\ \ . .
/'J.

» Service type
— 8bite| 37|E X|E.

— Precedence 3bit, 220|, M&ZF, ME[M, H|E0| ZFZf 1bit, OHX|
Or2 ALESHK| &AS

» Total length
— S|Eet Eo|E Zo|E get 2o
— MH| Zo| £Cig = 2416 -1 (Byte)
— Hlo|E Zo| = MK Zo| - S5 2ol
— Total length7} 223t 0|7 : &K HO|EH2t padding2 T=05t

7| ?lg



° O
IP Header

\ ) . .
/'J.

ldentification
— OIO|E{ O] CtHESHfragment)E|O] MESE = TS I O]
25

— |dentification fleid= &2 &|X| &0}0fst

* Flag
-~ 3 bitZ O] FO{H.
— W B bite= AFESHA| S
- —'.:—HJRH bit= 00|H tHHZIS Stil 10| ofX
— MR bit= 00| OpX|Hf EHHO|L 10| & O

E _
L=
1
[El
o
©
oC



° O
IP Header

« Fragementation offset
— M| Go|e & LHOAM THES| STHA K|S LIEFHLC

e Time to live
— OOl &0l &F235t= Z[Cf S(2tH)2| =& X[0{5H7| 25l
AL& =LY

* Protocol
— IP AE9| MHIAE ALE3H= A9 A5 Z2EE S Hosirt
— Ex) TCP : 6, UDP : 17, ICMP : 1

 Checksum
— Z=AI3H O|EF D LYo o2 o5 QI
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IP Header

Source |IP address : 32bit (1pva) 2 AIX| o] p=AE X

ot

Destination IP address : 3zbit (pv4) 2xx|9| Ipx

AE ~ O|'c'>'|-

Option : Z8stE 2IREE JZHGHA X Het= 52 3ME |
ZSECTIES O'Ef

Padding : 32bito| Bis=7} £|0{of 817| IR0 HF:O{FE 05
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Fragmentation(Etzi§})

MTU(Maximum Transmission Unit)

— Iy el Fo A7

- U2 Z=EZOIL CHE

CHES= U= OIO[H7F MTURLE HM Li=+&

A
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IPv6

IPv6= IPv42| =2 B S10| ot/ 8l BE|O|C|0{ME[A TS O
OF Q5 44

IPv6l| =8 E%
ZFA AAO| 32 bitd| M 128bit2 S

— Ciol MAEXSOAH MEY == = HEFHAE 7|5

- FAHAI ABSTFZE 7tsAHH

— 7|2 8|7t ChestE|n S st E

- 2 HHE S =Ed K|

— 0|=5H (Mobility) X| &

— 7|Z IPv4O|M IPVEE S2H7ts (Hht

00t

o 27t5)

0]
=

=
o
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. IPv6l| 7|& 9|
— 40 byte2 17

IPv6 7|2 Sl Ipvé =% i 22A4= foly
" 40BIO|E " payioad : ~2'6 (65,536 HIO|E)
0 12 16 24 31
Version Traffic Class Flow Label

Payload Length

Next Header|Hop limit

Source Address

Destination Address

(

IPv6

A
o=

7| 23l5

)
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® O
IPv6 Header
e \ersion
— 01012 A8 -> 6= LtEfH.

o Traffic Class

— IPv49| Service Typelt FA}f
— |P I§Z! OiCH M2 CHE MH|A Q@ RANSS L2317| 9g

 Flow Lable

_ AAIZH MH[A E 20| @MHES F7| 98t0] EF E2)Zflowo]
CHst 2he 2l
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P
 Payload length

—- HO|EERQ| 40| (=& H + &2 AH S HlolH)
Next Header

— 7|24 CHSo| fIXIsts =& HEel BFE EA
— Ex) 58 : ICMPv6

Hop limit

— IPv4Q| Time to livelt Z2 H&t

Source address, Destination address

IPv6 Header
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, IPv6 =2t&t &l
X
p

b

!

ot

PO E 0= 6702 HEFZE HelE0] RULE.
=M (hop-by-hop option)

2t &l (source routing)

r(fragmentation)
=l 2O If| 0| 2 E(encrypted security payload)
(authentication)
X| &M (destination option)

J

mPIOPIH

ot

0” 20 ro oo o e mo O
SF % oy jor rE >N

5ol oA

1Al O
O 71—

Itsﬂ€|

|sawé
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o Jiok
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SmoG | (2R | ...
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40
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ol
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oot 2t
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® O
Hop-by-hop option

-\ . .
A
)\

=]

=
Ll

%7t datagram@ 74X/ BE 2P E 0] %
Mers Wt e Ag.

mlru rz
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)0.

Source routing

Z A 7742 fieldE £
- N & 5 field= hop-by-hopdt &<
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Fragmentation

NE2 IPv4et =< 2L}

Pvas SHAIX|LE B E =
o MTUELH 2 H< tHHg

“TL?aPEI SEAVY =

mO| HX[=
!

Pves Qe LAIK|TH CHHBIS 8 Ths

Eg3
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Encrypted security payvload

H 21 =0 tiet EX|HM= A

OK

S I T
o= =&t

Secuntel parameter mdefot 32bit field7} Z=X{ 5}
=0 Feey/H2ol=0 AHE

Encrypted data= &312|F0| 2Rot OfH Z 2
IjH7H —“FQf st oSt ojE 2 =,

o]
=

= transport mode®} tunnel modeZ ¢
Mol 7| HO 2 |PSec O] &=XY.

o (o
| O
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Authentication

- Security parameter index2 Authentication data
7t 7K.
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Destination option

2
()

=oAL gt O At

FEEE A

O
o
-
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° O
Linux 32104

\..

Ol & O O|2X™Ql AELC H4EHQA EIX SR
Linux Z&0{N
- ™ ZEIE L= jpconfig, Linux= ifconfig XH2HSHA| 27|

« VPN ZO|2} IP= 10.~~~0|11 LoopbackO| 127.~~~Q17{ &t
el 7ts!
C:#¥windows¥system32Wcmd.exe = hou@salmonberry: ~ - O

icrosoft Windows [Uersion 6.2.926881]
(c)> 2012 Microsoft Corporation. All rights reserved.

:serssung>ipconfig

Jindows IP T2

pPPP O SHE{ upN S1&E:

= 255.255.255.255




\..

Linux 32104

3= sgotqd St H

ifconfig eth0 192.168.0.253 netmask 255.255.255.0 broadcast
192.168.0.255

Ao WMo 2 F409| £FO0| 7S OIEfH

2 /etc/network/interfaced| A IP =&H = 7SS}
/etc/mlt.d/network restart & U EQIE | A|ESHAL

hou@boysenberry: fetc/network
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Ping test

HEXHI &0
elot= HE0

OlE| 5l 2 &7}

Ping [IPT=2]
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A
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bytes
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1

by

|
ct
m
]

W N =~

(o T ¥ 2 B 5

o

ct <
) ' ) ' ) ' ) l:"
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o

o

o
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traceroute

\..

e Traceroutes HESA A2 HAQHE HERA9
ZO{MO|Lt X|HBiA0| 4 oOH EOIE X|HZ &S
[ =Ct.

« HEAHO|= route [F2] O|LF
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