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Internet Internet Internet

" Country or Users Users Population, | Population |Growth
Region 2020 Q1 2000 Q4 2020 Est. 2000 Est. 2000 -
2020

1 [China 854,000,000/ 22.500,000|1,439,062,0221,283,198.970(3,796 %
2 |India 560,000,000| 5,000,000|1,368,737,513|1,053,050,912 “’222

United

3 fgre 313,322,868 95.354,000| 331,002,651 281.982.778| 328 %
4 |Indonesia | 171,260,000] 2,000,000 273,523,615 211540 429/8.560 %
5 |Brazil 149,057,635| 5.000,000| 212,392,717| 175.287.587|2.980 %
6 |Nigeria 126,078,999  200,000| 206,139,589| 123486,615 63’0?,2
7 |Japan 118,626,672| 47,080,000 126,854,745 127533934 252 %
8 |Russia 116,353,942 3,100,000 145,934,462 146.396,514|3,751 %
9 |Bangladesh| 94,199,0000  100,000| 164,689,383 131,581,243 94’1?,2
10|Mexico 88,000,000 2712400 132,328,035  2.712.400|3 144 %
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CIE A J o
10101100 00010000 00000010 10000000

10101100 00010000 00000010 10111111

EH L0, FRMUE FHALe1, FEE  "AToEIPHUITEE O FREETEIEE
172.16.2.128 172.16.2.191 172.16.2.128+1~ 2"-2=62 (n=6)

172.16.2.191-1
HEFE A AR E T AR RO
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IXAMELEER ?

5— X Z& LR 192.168.1.0/24 o] F

RE

= BRSO 6N FM , FFET

» &3 AR ETFNEERIFEK ; FFR 5 {3
7 , aJLAFR{E 301 eTH IP itbiik

1825

=]

A4g , BD 6 FM , ERFMOSFRERAY
F1ZM4s , ROIZA AR

T M5 SR ERE R E: Rz b TR FE bk A stk ve 7B
1 192.168. 1.0 192. 168. 1. 31 192. 168. 1. 1~30 A
2 192.168. 1. 32 | 192.168. 1. 63 192. 168. 1. 33~62 B
3 192.168.1.64 | 192.168. 1. 95 192. 168. 1. 65~94 C
1 255. 255. 255. 224 | 192.168.1.96 | 192.168. 1. 127 192. 168. 1. 97~126 D
5 (B/27) 192.168. 1. 128 | 192. 168. 1. 159 192.168. 1. 129~158 B
6 192.168. 1. 160 | 192. 168. 1. 191 192.168. 1. 161~190 2
7 192.168. 1. 192 | 192. 168. 1. 223 192. 168. 1. 193~222 7% H
8 192. 168. 1. 224 | 192. 168. 1. 255 192. 168. 1. 226-254 % H
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Bl . —pCeteit |, FEEFI0SFNRIFM |, 155 TFRIHEUEAIRI L]
B IS,

RE
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» CIDR ( Classless Inter-Domain Routing )
* FHEDBCHUIR | ABRIRA\B\CHEUE SR o
- D 1P HIERZR © (E1SMBAVARRENNRE, ET 4P e
J#Zici% , BITEL

» }F32uRVIPHELE IS RIS ERD | FHK
, ARBS _EMSEISRFT AL | &

P48 BT 4% FHS

L “/”

324iL

IPHBYE = {<ERIZE >, <EH S >}

« —/™ CIDR BRI UAZRTRIR Sl | XAt RIR S EFROEE
WFRAFARLEER (supernet)

( route aggregation ) ,

- BARALE]
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Ex1<BIZXPLEC ( Longest prefix match )

> CIDRAIZIKFMWEIBLANEBHRS , SEsI<pISRIUEC R S A51HILED
> IP1Etr SIPRIZRILECHY , SURIEEN /D e <A PLECIR

> T2~ f‘t52 At R RIAYUCED

200.23.16.0/21 11001000 00010111 ©OLO*** F*dxkxkx 0
200.23.24.0/23 11001000 00010111 00O110Q* ***x*x** 1
200.23.24.0/21 11001000 00010111 0OO11*** HiFikxk 2
Otherwise 0.0.0.0/0 kAok ok Rk K RkRkkkokk  dokkokkokkok kokokokkok Kok 3

[Ptk : 200.23.22.161 ( 11001000 00010111 00010110 10100001 ) , &[0
[Ptk : 200.23.24.170 ( 11001000 00010111 00011000 10101010 ) , &=MH1
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2.192.0.0/10 00000010 1LOOOOOO
00000010:00000000
2.2.3.0/24 00000010 00000010 OOOOOOllI

2.0.0.0/8

0.0.0.0/0
HRIERIKAISR

2.150.1.2 00000010 ]1:0010110 00000001 00000010

LS , TIABRIIPHRS
2.5.1.2 OOOOOOlOEOOOOOlOl 00000001 00000010
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JLECIIRNERIN ( %

interface 1
interface 2
Interface 3
Interface 4
interface 5
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Interface 3

Interface 1
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2.128.0.0/9 00000010 LOOOOOOO
2.192.0.0/10 00000010 1LOOOOOO
00000010:00000000
2.2.3.0/24 00000010 00000010 OOOOOOllI

2.0.0.0/8

0.0.0.0/0
HRIERIKAISR

3.150.1.2 EOOOOOOll 10010110 00000001 00000010

LS , TIABRIIPHRS
2.200.1.2 00000010 11i001000 00000001 00000010

1%

JLECIIRNERIN ( %

interface 1
interface 2
Interface 3
Interface 4
interface 5

) ?

Interface 2

Interface 5
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» HEHFESAER] LATEISRiE;
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}£%127.0.0.0 AN, AT (JRZFT 17005 BiUE® )
20FHbut FITFIEEMEARS |, FRZ MGt E WL S
S 1FHbht T 1% BfRERT 1 |, SEisEBinksE
0.0.0.0/0 PoES(ER bt
255.255.255.255 FBTFAMT #E , BFRER/ZR 1%, TxlEAibkzgiteut

dgdeMacBook-Pro:~ yongcui$ netstat -nr
Routing tables

‘ Internet:

EEWLJ:%% Destination Gateway

2 rh=ENd ? default 58.206.196. 1
B EHARIS - 58.206.196/22 1ink#6

127 127.0.0.1
dgdeMacBook-Pro:~ yongcui$ ipconfig getifaddr en@

58.206.198.135
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> RS EeH BRI BE3 1T MEFHIFT
B30 AP
> | & ( Broadcast)
- BEEHERA S EisttibAXRE— N SRS
> [ iEtE
- MERAS1ENMI B 000 @6 £5a 2 RIGE
« R1J#&Eituill : 192.168.15.255
« R2J#&Eibil : 192.168.16.255

o R3I#&EHuht : 192.168.32.15 R1 : R3 :
192.168.0.0/20 RO - 192.168.32.0/28

192.168.16.0/24

Server

RRRRRR
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> IRSEH BRI BB ARG T LK
ZHRITBIRER

Server

> Z8%#% ( Multicast )
o EENENEFIN—ZBo BinAR KXEUES




0 4E3REE

FH

> FREREEE: ¢ 224.0.0.0/24

> [ 2B R (— Bk I {sE )

« 224.0.0.1 LANLFEIRS
« 224.0.0.2 LAN_EEFEIRHEE
« 224.0.0.5 LAN_EFTEBEOSPFIREEE
« 224.0.0.9 LAN_EEFARIPE&HSE
« 224.0.0.251 LAN_EFTEDNSIRSEEE
- 28 fii
1110; ‘BB

D ZSititil ( ZBREHeiE )

RRRRRR

Server

RRRRRR

RRRRRR
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> ANERYEK , ARV
« BB¥RUnicast : —%—1B(5 , BEEEMKR

* [ #&Broadcast : —XJZE(E , (EEFMNEEPR
« HIEMulticast | —XIZE(E |, BLEERIED R
- {FEAnycast | —34—18(5 |, (EE=ITAIER

ERFE 1% H1%



07 IPvASHRLE-/INS

> IPvAY & EiER D A

o IPVARSZIEE - #OI08E (4milt ) + HABIhEE (&=AMIK & oh
Fragmentation, ®3kiatE & RREGH]. IRESESR & TTL)

> Ymilk(a)RER
* BRI RIGHIFRAL ?

ittt ¢ ABCDESS |, BUSRE

 CIDR : (FEBKERIS ( BISRKE
- CIDRItIIERE |, BARKEK ? BA

> $SIRAYIPIHELE
o FRIX/INMTERTRIREBHELE

* ARIRFEXIRY T AERIIRUT (FRRE,

IEKJE

, NERE

= || FMHERS )
"YhimE " ? SRIEISRILED
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> BECEIPHIUIERSKE(TA ?
- £BKIE— , ETER
> NBIPHINEEK S Tk IE—
- BB F SRS D EHIMAISPOED , ISP
BRI BT E B LRZF R D HEC
« ICANN ( Internet Corporation for
Assigned Names and Numbers )

> BIPHILE K S

« ICANN, CNNIC, =

x=

HERIAMCERNET,

B RE R, TTETERMNE

« CNNIC: /r[E

SRR ERRL
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> BSIRE
- HIBEEIPHENE , FTIRE , WISHES. kSS=:
> TSIREY
- {EFIDHCPIMY B Rt ENSEC B MY
« SENIAIPWZ , s0IFEHMDHCPARSS 23 a1-SSRENI Pt
» ATLAERHIABIPHELL |, F5 R ENEHRIMEUEFREY

RG-RSR-08M

(

a3
IPiﬂJiJJ: ) - mm H;
H, BREHRE | ™

# interface FastEthernet 0/0”
# ip address 166.111.8.9 255.255.255.252
# no shutdown
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> FRIRTE
. EBEFEIPHIL , FTIRE , (IERHEE. RSSEe
> BISIREN
* {FFDHCPIMY{EEBaISECE MY
o HFEHIINIPKZE , SIFFEH M DHCPRRSS 28 aISIRENIPIBE
« OJLABNAIRBIPHELL |, S{ERBENFEHAVHELIFREY

Wi-Fi  TCP/IP DNS WINS 8021X I @

B E IPv4: | {EF DHCP <
IPv4ithiit: 192.168.43.7 DHCP 4£78

FWAERG: 255.255.255.0 DHCP &F i ID: ‘AEQA >
(MRER) 1HEZ

EEEIPve: | B Ipimi'l'l: 7
e fe80::7022:cOff:fe5b:cdOe Hl Fl:% EE%%

BBEES: 192.168.43.1

- # interface FastEthernet 0/0”
2409:893d:210b:a2d9:c7e:c69:b876:4ea2 # Ip address 166.111.8.9 255.255.255.252

2409:893d:210b:a2d9:a9dd:2ab6:f8e6:777
2409:8931:9¢16:23¢2:14e3:ad2f:82c3:1ee1 # no shutdown
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7 DHCPEIZEM,

REMY

> DHCP : shZS&FHECE MY
o LMFEHANNIPRIL , FoiFEHMDHCPIRSS SERIAIRENI Pt

- BILIERF BIPHLE , FH{EfEEh

EALHYBAESREN

> TR Bik/BRS =R ( C/S )

£ 67 SimH , EFImE{TE 68 Sin
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DHCP EF [68 J+—

V=S

DHCP ZF SRS B AL 2
ERHTF e o
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DHCP fR5525
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7 DHCP T{Eid7g

DHCP discover
Eﬁ DHCPAR53EE: src : 0.0.0.0, 68 MAC
dest.: 255.255.255.255,67
223.1.2.5/24 > yiaddr:  0.0.0.0
transaction ID: 654
DHCP offer

src: 223.1.2.5, 67
dest: 255.255.255.255, 68 MAC
T yiaddr: 223.1.2.4
transaction ID: 654
lifetime: 3600 secs ~—

DHCP request

src: 0.0.0.0, 68
dest:: 255.255.255.255, 67
yiaddr: 223.1.2.4
transaction ID: 655

f— lifetime: 3600 secs

-

DHCP ACK

] src: 223.1.2.5, 67

dest: 255.255.255.255, 68
yiaddr: 223.1.2.4 —
transaction ID: 655
lifetime: 3600 secs

BIkRY
=4,
DHCPiRSBARIR[EIZF

HIFTERIIPHENL | FEHE:
« FREIEA=SIPibHE

- DNSBRS5251P1tbE

. PLEHERT

I35ES
AT LFEZIURIZE ?
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BITER JBEMAC | BFrMAC JRIP BxIP HEIRZ
Discover| PCHIEIMAC |  £FF 0000 [P0 g
DHCPRZS52 DHCPESS S
Offer | (0RERES ) Fiphgre (S0SEEREE ) R 2220235 g
M
Request | PCHIHIMAC 2FF 0.0.0.0 255'225555’255' [ 1%
DHCPiRZS52 DHCPESS S
: DHCPZEF= A5R% | 955 255 255,
Ack | (WNEH=s) B9 ( ANESEES ) /Y EAfE
MAC TEIMAC | ™ 1pjppr 295
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ME BN REERRE ?

- FIEEAIIE

EE*WI

UIVEE:

EIHEE  ICMP

I J \
EHlMAC7 ; H;
= =N

X EXIP: 10 1.1.0/24
AHNIP : 10.1.1.200
MAC:00:20:AF:00:00:01
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ping 166.111.4.100

N\

B IBHEEEREFFSIBH
8% - MACSLANIPSL RISl

i H, i (HA BRI pgines v,

FE#N H,

MHA, Bl HA; =
MAC f5

}P iRk
IZH=E Ry

IZEHEE R,

IHA@;@W HAg‘ _ﬁ |HA4 B HA5| % IEAG B HAZI

CCENL I @ 2 oEn

&1 R;

HA, HA;

MHA, I HA; —

MAC 15

166.111.4.100

Liey EHLH,

FE#N H,

M HAq Ell HA,

MAC 15



07 IP 5 MACHE

ping 166.111.4.100 166.111.4.100
4L H, N [H/Aﬁﬁ#ﬂm Jpseszs R, ERHIEE R, Ll = H,
IHA1 Bl HA; ‘ _ﬁ |HA4 Bt HAs I % IEAG Bid@m HA I
EHM H, F#l H,
}P HiER | 1P B FREER I —
E§E§§ R]_ Egﬂﬁg RZ
IP, > IP,—~>

Po ttosigrg P
SiE e A

HA, 2ZSNS ? HA,

MHA; Bl HA; — MHA, I HA; — MHAGEI HA, =

MAC i MAC i MAC i
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ping 166.111.4.100 166.111.4.100

4 H, gugy UHA BREHE Jpgpmes g, BEEEE R, Ly ELH,

IHA1 [=Ta HA3‘ _% IHA4 B HAs ‘ fﬁ E Ef#m HA; I
mﬁﬂg@a H{lﬂi‘ﬂ: A@J R0 B Ryt

B AR B .
MACHESF | MACHEH IPiﬂ_J,th IPit PR
‘ IP434H

ioq

GATEREY F—BkRIMACHBLE (B X0IPtLLL) ?
IRITARPHY ?
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FH A T BERE
ARP i53k4534H

=

[ 2 209.0.0.5 , #E{EFHEHERE 00-00-CO-15- }
AD-18 , FABXETEA 209.0.0.6 AIRR{AHEE

ARP &R ARP &% | © | ARPi&

ARP &K | O

} 209.0.0.6
y gg.o.o.s % ,

p= =N p=
00-00-C0-15-AD-18

EA B AR AL
ARP N pz434H

FH2 209.0.0.6 , S J
08-00-2B-00-EE-0A

& ARP [}

=]

5L EREE ? ;X {22\9005 ;Y

1 200.0.0.6 |
h I 2
- -

00 00-C0-15-AD-18 08-00- 2 -00-EE-0A



07 ARPHEHHRAFTHNY

> TEARPEGEFIPHUFIMACHIHIAIMET XA Z ( BIARPEIERETR )

' dgdeMacBook-Pro:~ yongcui$ arp -all
Neighbor Linklayer Address Expire(0)
192.168.3.1% 90: 17: c8:0 299 99n2mil:8s

192.168.3.255 ff.ff:ff:ff:ff:ff (none)
224.0.0.251 1:0:5e:0:0:fb (none)
239.255.255.250 1:0:5e:7f:ff:fa (none)

{AIEfEIWARPER ? AanFIEAT) ?
B 0. MIFRAISLS

B ?

At




07 ARPE

> R REREARIEK-NETE , MK , BREXZR
> ARPZ : IFigE IPHEEFNERY MAC HBiHX—XIRREY
> ARPZRRVSEI B FHF04ER
« —ANEH ARP KA AIBTHEEUCEIR ARP M HRYA TS IP/MAC itbiitps:
S , FEFT ARk

« —NIE] ARP SEREIEATT AUBITHRER ARP BReR& 75 IP/MAC HEHHIRST
XY, FT AR

. —NEIIHE ARP ESREGHEE R , ENETREUATTH) IP/MAC Mgt
XY, FHT AR




ARPIT {3+ , AR

PiEK (Request) ESEERE

ARPHEIA(Ack) (E5ERRE

B Hi%

BIE B

[ 1& B

g 4BI%

1337/
=7

1 () &=,

3 () &X,




|, 225 ARP
=S—aEHSHRT , KE— M REARPIS

> % CIPEIMACHEE Bl

P . TR e 1010101011 | FFFEFFFFFFFF | 0002.4A87.0092
. (interface ) MECERFE /¥, | |~ |77
S AN - -
A BARP

> RFC5227 (2008 4F ) : IMFMHPEE = . | o
7F1E 1P utibise S

SOURCE MAC: 0002.4A87.0D92 (48 bits)

o 2 ’—‘*“‘7|‘IL*F'Z':JL,L_EEEEEFI'1SF“ BT RE SOURCE 1P (32 bits)
ARP 1|:|,._, ;] = E 1:3? miJJ:E')D Cl, l:,ZIKZ_ Tb«ll:;é'll;sh;\.(liz 0000.0000.0000 (48 bits)
/\Htﬁ HQEU_/\}—\—é{E QD% Egl\i&”QEUT_/\ TARGET IP: 172.16.1.1 (32 bits)
ARP W% , Bl—E2B3INENELERT BIF : —&EH (172.16.1.1,0002
ERIEhE | =FLRE IP Hehbdss |, SR EEEH 4A87 0D92) EiEHIERARP

BcE—1 S




0 IPERE

> WMABREES HRIMACHEAE ?
> BiERAT . SHBEVNER—MPFRK

MAC Port
ARPiEK 00:20:af:00:00:01 FEO0/1
BRIMAC: ff:ff-ff.ffff.ff Switch
b

JIEMAC:00:20:af:00:00:01 FEO/1 @amms ~FEO/3
HRJIP: 192.169.1.2 E
JEIP: 192.169.1.1

AEMBAZ Al B C]

SEBALE (Al (8] i
IP : 192.168.1.1 IP :192.168.1.2 IPHb3E : 192.168.1.3

MAC : 00:20:AF:00:00:01 MAC : 00:20:AF:00:00:02 MACitBiE : 00:20:AF:00:00:03



0 IPERE

> WMABREES HRIMACHEAE ?
> BiERAT . SHBEVNER—MPFRK

ARPIE R MAC Port
0090 2£-00-00- : 00:20:af:00:00:01 FEO/1
HAIMAC:00:20:af:00:00:01 Switch 00-20-af-00:00:02 FEQ,2
JEMAC:00:20:af:00:00:02 - .~/ FEO /3
BHARYIP: 192.169.1.1 FEO/2
JRIP: 192.169.1.2
AEMBAZ Al B C|
ErBkHE (Al il
IP : 192.168.1.1 IP : 192. 168 1.2 IPii3E : 192.168.1.3

MAC : 00:20:AF:00:00:01 MAC : 00:20:AF:00:00:02 MAC#BE : 00:20:AF:00:00:03



0 IPERE

> BT 5
eI R B

(TRZIEIRRAT ?

FEO/1:10.1.1.2/30

FENAER—TIPFRIA

ESEZ
(IPECE )
Router
N

Dest network interface
10.1.1.0 255.255.255.252 FEO/1
10.1.1.4 255.255.255.252 FEOQ/2
10.1.1.8 255.255.255.252 FEO0/3

) FEO/3:10.1.1.10/30

AC:00:20:AF:00:00:06

MAC:00:20:AF:00:00:04 /~

HAaJIP: 10.1.1.5
JRIP: 10.1.1.1

AZ[m]B

IP: 10.1.1.1/30 IP:10.1.1.5/30
G:10.1.1.2 G:10.1.1.6
MAC:00:20:AF:00:00:01 MAC:00:20:AF:00:00:02

ARIE

BRUMACitb g ?

HBIMAC:00:20:af:00:00:04 FE0/2:10.1.1:/30 AMAC:00:20:af:00:00:02
JEMAC:00:20:af:00:00:01 MAC:00:20-AF-00:00:05 ;‘}%E%AC:OO:ZO:af:OO:OO:OS

HAYJIP: 10.1.1.5

CEP£10.1.1.1

IP: 10.

.1.9/30
G: 10.1.1.10
MAC:00:20:AF:00:00:03



O

AR

——

1<

=

Jap<route print

tstat - r , MEIX

10

C:\Users\PC1l> netstat -r
ISR T

IPv4 Route Table

Active Routes:
Network Destination

0.0.0.0
12704050
1270501
127 .255+ 255 258
192.168.10.0
192.168.10.10
192.168.10.255
224.0.0.0

224.0.

255.255.255.
255.255.255.

FE 43

192.168.10.0/24

255.0.0.0
255.255.255.255
255 255+ 255255
255.255.255.0
255.255.255.255
295.255.255.255
240.0.
240.0.

255.255.255.
255.255.255.

sRIF R EIR)AZ TR 2 BRI T ?

Gateway

.168.10.1

On-link
On-link
Cn-link
On-link
On-link
On-link
On-link
On-link
On-link

Tnterface
192.168

.10.10

127.
127
127

.168.
.168.
.168.

1 A7 b

.168.




0 BHIIS— NS

> w o

FHARANMLE ( BEAEIELEE )
ERIEIPHELLE ; {FFFADHCPIAENENAIPEL
ACIEEIPEIEE | TR AA. BRYAE

FHAEKISHZR | FRIISHIIRAVIPHIIE
223.1.14

223.1.1.1

223.1.1.2

E6-E9-00-17-BB-4B
l1A-23-F9-CD-06-98

5. A¥RERAIMACHELE : FRIERAYIPHELL
223.1.1.4 , {ERAARPIMYIEEMACHELE

6. ABIEEEEN . BAIHEIEIRAIMACHEE
7. ASTEEEGENT - FEEAZIEIPEEIES,
8. ARIEEIEM : ARIERE , RIZWEIET

88-B2-2F-54-1 A-Oi@ D

223.1.21
223.1.2.2
E
S

49-BD-D2-C7-56-2A

223.1.2.9

ANERM B FFEU{AIDebug ?




G ICMPIY

»ICMP: BERMFEHIHR I 1Y
+ ICMP #iFEN B8 SRR S =B B AR e X B R B TR S
+ BEHNFIRHEATRE R SENEE
 ICMP IR3GEHEIP #UEHRH : IP_EEMYE R
>ICMPHR3 28

totmtmt et et et et ot ottt et et et et et et ettt et et et et et et ettt ettt
|Version| IHL |Type of Service| Total Length |

° ICMP %@%ﬂi%*&j tmtmt et et et et et et et et et et et et et et et et et et et et et et et et et et et et et =t
|

| Identification |Flags | Fragment Offset
S SR S S A S S S i M N N S S SR S Nt S S S S S U S

* ggnﬁnz:ﬁjt Kﬂti*ﬂh | Time to Live | Protocol | Header Checksum |

N ¥k ERTT " e S SR S St A S S S e
AEIEMZS |, FToRimE . MY | Source Address |
S S S S A A S S it M A S SN S S S S S S S S S S S S

| Destination Address |

° ICMP -I‘/Ejlsnjj:&y temtomtemtmtetetetetetetetetetetetetetetetetetetetetetetetetetetet-t

Options | Padding |

|
. IEI%F%E*/IEI% (plng1§ﬁﬁ) +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+:+-+-+-+-+-+-+-+-+-+-+-+
IPLRY E BN S A1




G ICMP $R3H8=

=it (AW ezl

(X 4 NFHERT ICMP #23RI3EEY )

ICMP RUEEERD (<EBURTFE)

ICMP #z3Z

\/
R

IP &l
> ICMPIRN VAT 4 NFRESBINE—RI=1FE | =8, A58, QI




N

104



07 ICMPIRSIRAI R IS

A (RS IheeiA
wm < Al 30  ENRSREX
3 2=V N=]5V 3 1 HEVEHARNE
" 5 MEs& A (Redirect) 3 2 BHAIMYAEIX
%@E;g%ﬂﬁ — . 3 3 BRSOFRE
11 R 3 4 BESHERAEHE
12 SR 3 6 B BIMZERE]
8ak0 [El1X(Echo)iE3KE N 25 3 7 BBRVENRA]
IR : — ————1 8 0  EEK (ping)
13814 AY1EJ&k(Timestamp)ig=Kak[Bl& 9 0 I
10 0 AT
& 11 0 TTLIXHA
@ @ 12 0 IARIIPEER




0 ZIRSIRY

B e B oveRs, BREAER BNEEEEE ?

1P R AIR IR

Yl N

K2k 1P
IR ™

&= [CMP EEIREIRX

o= S\ ICMP #232RY 1P £EHR

— IP 2=k

106



G77 KBZF— : PingFOICMP

»PING (Packet InterNet Groper)

+ PING AsREFNEHZ BRIEEME BE .
- PING {7 ICMP EiXEK SEXEEHRL AR FBPingdn <R [EIAY

DTN | T (1152 RIS | Sk
KE 110.24% 68,4 BRI $3-32 WHA-32ms TTLS53 TN 7 SN IR E R AR ?
= TTL=53 =

29ms

=29ms TTL=53
—9

~oims TIL=03 BIANRIERANTTLE
1. WINDOWS NT/2000 TTL : 128

il
110.242.68.4 HJEIE: FHi=32 K|
110. HER: FHi=32 B

5: FH=32 K|

=
=
=
:

]
]
]

110. 242.

, ER =0 (0% =K),

eSS 2. WINDOWS 95/98 TTL : 32
3oms, P = 30ms 3. UNIX TTL : 255
4, LINUX TTL : 64

5. WIN7 TTL : 64

FIRATHE ER[A)%E A k&N




07 KZF— : PingFOICMP

ping 127.0.0.1 : BJLAMHZA8Y TCP/IP ik @4 LIFIEE
oing &l ip HBIE - WiEATIEO ( Efdes ) IRERRLIER
oing EARISK : MEHARIRTIM (IZi2FM ) BEESEY
ping 157 A AIBRER T ERES | IARSEEER
HOEAEIEIR

YV V V V

BN EER: SRR AT

> pmg ¥ C: \WINDOWS\system32>Ping 192. 168. 1. 1
NN — FfE P 1(.1%11LLQ 2”-1 ﬂﬁ*ﬂﬁ-
lﬂ”litzlgjz[ﬁu *’j‘*}l %_\t’ l‘l)“ 168. 1. f HJ[LIL%: = -J’ HJJI*{ (ms TTL=64
¥ H 192.168.1.1 K= ?TT— 2 Bfla]=11ms TTL=64
7 1E81K! . d= m 168. 1.1 HI[F[HE : =32 Wf[a]=15ms TTL=64
Z|EﬂE|/‘JlEJ$r$ KEH 19 1(1% 1) HJTFIE JTTJ— 32 ﬂJl[j 753\ TTL (:4

192.168. 1.1 HJ Ping 4t & :
BHEE: CXIE = 4, [JD |T =4, EH& =0 (0% E%),
FIRATAE AL THE [B] (LD N #AT)
BF = Tms, ®K = 20ms, |-JifU = 13ms




07 BZF— : TraceroutefIICMP

> WA REEE MR EESEEsAYNtbiL ? (B3 TraceRT/Traceroutedp <

i

>R BRIt AIE—FR S UDPER > HBn P EEERENIAE NN R HRS

« F— 1 TTL=1 - IREAEEEFEUER

« ETANTTL=2 o [ERAEICMPHZSZ (3584 11, TTLIZHR)
e « IRSZRYIRIPHBIEEIZ B FH=SRYIPIbLE




G BZFEZ : TracerouteFJICMP

C:\>tracert www.taobao.com
EITERZ 30 MARIRER

2 [27.211.197.171] RUBRER:
4 ms 192.168.3.1

1

O 00 N OO U1 A W N

=
o

3ms
3ms
6 ms
6 ms
7 ms
23 ms
28 ms
19 ms
15 ms
19 ms

2 ms

6 ms

9 ms

11 ms
18 ms
29 ms
31 ms
27 ms
15 ms
13 ms

3 ms SMBSHARE [192.168.1.1]

5ms 27.215.136.1

7 ms
21 ms
22 ms
20 ms
36 ms
16 ms
13 ms

61.162.199.89
61.162.199.9
61.156.223.69
112.230.160.54
60.208.64.230
119.164.254.86
27.211.197.171

> MEWEZEIICMPIRZ |, 1
> Tracert T [E—RTT{E:

HE3IR

{FLE&RAM

B RTT

1T Eid

> UDPERERZRZE)X BV FER

> BRYER[EICMPim A RIA S

H (=33, 1633)
> SiREEIZICMP |, (Z1E

s FHER =M ?



http://www.taobao.com/

G5 BZE= : PMTU

> %12 MTU : PMTU : 2M\EZEIERRVIEER ERFrE N MTU BNE/IME

> PMTU &3 (PMTUD ) : —MERIUEA , RIARILIFIEI BRI E
HYRRE MZ8R9E/)N MTU

2B 2B
> ICMP ZEiIREER HA(3) | RED (4) K A
« KRN 3 (REA 4 PRE R (0) F—BRAIMTU

PS40 S+ 3 EL R 0 B85




G BZFA= : PMTU

> DA  EHURIRE B CEFIERARIZE ) MTU (&1ER
PMTU BOUME , FHERRILES SRS | BISSELERY
DF B "1" , ErARrRBHEHTo R

> MNSRUGEIESERE | IREUE T—BMTU | FHERRIEETE

> MSRERIEIERIRE |, BE HRiTTE

> BESERLIRRERAEMN

[ ] = _\/_’ \ > A I
&=e—RBIMTU{ESPMTUE & .\1,1‘u576—@.\m:1500£
1 i

<« T—ZMTU rm-a\

MTU=1500




07 M ERENFIRAR - /N

> DHCPM¥
« NSENECENMY , C/SIRIVENZSECIPHELL (T 175 | 5% )
> ARPMY
* ARP : 257EIPHBILE , AUEBRIEXTIMAIMAC ?
« ZHEMERH |, IP EIEHRAPIPHBUEAEET , MachiAR YRR B DZ Bk S
« BEEAIFEFEAZTRIX S ?
> ICMPM¥Y
- IPEIREEERR
- FFEEE TR : Ping. Traceroute
« PMTUAIR




07 EIBR : IPvAEHHER

> 1990sH , BEXMIHEHYA)R
. B itHHESERER
- EEXNERESRANBR RIS , B T AR, B E R EES
+ 32 fufY IPv4 HElESSIEIEASS S ERFER (KRR L, 2011 2 B, Stk
B8
> 7oA CIDR ARAERFAS =1/ , MEEdRH—
VLHIEER{E IPv4 BRI RIRE LN B RIS KRR




lu“

2B AE R ( NAT )

LRHBUIEEHR ( NAT )
( 1%% ) HAFEEALA A

> FAASBUE ( RFC1918)

THRERIPVAMEUEA ERYAJRR , B—FR5FA%
VEIPHEHHEER A

- IREER , FEEEBE—S

ANt 55— Hbhk i Ja — - Hiukk ®E

10.0.0.0/8 10.0.0.0 10. 255. 255. 255 1 AN A bl
172.16.0.0/12 172.16.0.0 172. 16. 31. 255 16 /™ B bt
192.168.0.0/16 | 192.168.0.0 | 192.168.255.255 | 256 /4> C ZHhuht

> FARINIR : {sEFAFAAELEATR]ZE
« MNRESHNNEE , BEFEHANATE IR




07 NATT{EEE

—— RNHBRZR .
10.0.0/24
@ 10.0.0.1

10.0.04
¥

BEXK

o=

138.76.29.7

¥R % 3 a /
U ot S 5 o e )= O

1 (YY) EREF10.0.0.0/248Y

iAol
ARNRIROS




07 NATT{EEE

: NAT #E: |
2: NAT router , : 1: host 10.0.0.1
i X |1| =Bl i
changes datagram Pk % i S 3ok A b A% iy 1 /

sends datagram to
source addr & source| 190-16.29.7. 5001 w1 e 128.119.40.186, 80
por.t from L - aaaaas

10.0.0.1, 3345 to
138.76.29.7, 5001,

/,
S:10.0.0.1, 3345 —1
| ' 10.0.0.1
updates table
@ 10.0.0.4

/F
138.76.29.7 S: 128.119.40.186, 80
F" S: 128.119.40.186, 80 <:> R L’ D-10.0.01,3345 _@-
/L D: 138 76.29 7, 5001 4_ NAT router 10003
3&2?2“&3:2;’23 changes datagram
: - dest addr from
138.76.29.7, 5001

138.76.29.7, 5001 to 10.0.0.1, 3345
> HEUEIR | ANHEUEIRF NAT IPitBlt(£f5), #iport # &L IRIPHEYUE(FAB), port #
> NATEEHRZ « 8 (EIPHBUL, port #)ZI(NAT IPHblE, Frport #) BRETIR

> NEUREIR © BN NSRRI R FRFAEENATRPRYGIRIPHEAL, port #)E(XT
MET (NAT IPHBIE, Frport #)




7 NATiTiS

> NATRIEARERIIP_EEMGHI TNATRINETE
- TCP, UDP , ICMP

> {EHIETCP/UDPHIE16-bit in[1S=ER
* FrbA—1WANEHE AT 373560, 000 N FH1TiER

> NATHIUEE > [A)EREERAR
. AL R/ IMfEthES « ERTIPRIEHIRE | BRESCIRERENNY
o RiEEEEInternet .« EBRT inElimHYR N
. 1%t}j EJEJZME,‘J*A"E'& ° E&TE'E;‘TEZIKE’\JWJ\W»X{%)%%MU

e  FEEAMIRIPHRSLINZR
. RSN ARRITTEVIRESE NATIHR |
4N P2PN FHIERR




G IPV6iNY

> IPv6 ( Internet Protocol version 6)

o FEXIT : 32-bitttlitzsERER

+ CIDRFINATERIGEZMIEZA _LigRBURTER )

- BEAMTFMESAH (IETF ) iitBIBETFEMRIPVARI F— (UMY
> IPv6 it

- HHHEREE9128bit , RIPVARIIHE ERY4(E

« IPvotBZS[EjEELY /9371038




07 IPveithit

> IPv4 : 232=4x10° ( 2943(2 )
> IPveIEHEZS|A] :
e 2128=3 4%x1038=340j8 ( 1;A=10**36)
« 340,282,366,920,938,463,463,37/4,607,431,768,211,456
o EEREWEREITRVRIARIZER ( 25055¢F ) | 849K140510

« KA ASx10284
« ¥ HEXKG6.7x10P/ bt




07 IPVeiBEETR - J53%— : B9+l

> WMAIBE—~ 128 AIHEE ?
0010000000000001000001000001000000000000000000000000000000000001
00000000000000000000000000000000000000000000000001000101111111112

RIPAY;ix Ik

0000 0000 0000 0000 0000 0000 0000

=
i S
S

It
It

FFFF  FFFF  FFFF |FFFF| FFFF  FFFF  FFFF  FFFF



A SR N

N tan:l

IPveiteitRrr - 3ic— : BD

0010000000000001000001000001000000000000000000000000000000000001
0000000000000000000000000000000000000000000000000100010111111111

0010000000000001 0000010000010000 0000000000000000 0000000000000001
0000000000000000 0000000000000000 0000000000000000 0100010111111111

prs

00: OOOO 451t

2001:0410:0000:000 /)

\‘\‘ A L EREISO0 |

0
2001:410:0:1:0:0:0:451t

B | N2 BERR0

2001:410:0:1::451t



1)
2)
3)

4)

G IPveitblEERTR - 75i%— : Bt Bt
BrRISEVER | NRAMM16HAFINEBFBRISE , N/ REhE
RINE S 1% ] " S THEAEEGEY |, WIAIE ERYERKEE
AERINMIBE : """ AJLARRARGYUR LN TSN (41613
/28 ) . ttaN2001:db8:0:1:1:1:1:121F#ERY , m2001:db8::1:1:1:1:12
AIERfRY,
MABIEE—AL | B[E—MBUPARIE—SATLAER " B, B8RS4
16i4H ‘0" {SZBAYBR—AbRESE
INEFH . o7 uEHEIRRa0tE , inRHINEI R 16HFIEL , MA

5)

BEAE , MRe/NE , it - a. b, c. d. egf,




G 515-8

> — B EHIRRRIIPveBER ¢
2001:0db8:0:0881:0:0:0:0101 , BFEH MR,

> fRE
- FIEEI5E : 0db8, 0881F10101=/MuH55IZ ~Adb8, 881F1101,
- A2 TNERL , E3N 1641484k , 555, 6. 7N16f14E4k
- [E4sER0MENEE ; 2001:db8:0:881::101




07 IPveitER

> FiAZ  BISRERTNES
- IPveitilt /BRI E

o« G0 : —ANEOMIPVEIENFE2001:db8:0:cd30:123:4567:89ab:cdef
HApmzEi86047 , 1879 : 2001:0db8:0:cd30::/60 , ARXMEMRY
IPvoititeT LAFHCIDREIZR FIC Y
2001:db8:0:cd30:123:4567:89ab:cdef/60,

> A= L REFRNE (ILERNERRSIRERDT )
o xoxox:x:x:x:d.d.d.d
« 40 : 0:0:0:0:0:ffff:129.144.52.38 , [E489 : ffff:129.144.52.38




07 IPv6ithi KAy

> IPvoihtlsy3s
« RigEet (/128 ) |, AREEDELSH TR
o [EEAMBLE (:1/128) , ‘T RBECS , Ao, FMEUPv45A9127.0.0.1

- ZHEbur ( FFO0::/8 )
o PEFRZANIEMEIE ( FE80:/10 ) , tBFRALink-localibill , NEARMEPEIR EER , MEIZHEIR

IEREOMACHY B EhAERL
- FEEL , EHEeithk
TPv6 Huilk Al b R R bR (128b) < (=B AN | AN B N
F 458 7 k< (00 R 0¢ 0 /128¢
A [a] b i< 0Q<eee- 1€ ::1/128¢€
YH 1 b 1l LT111111 L eeeeee ££00:: /8«
B SR AT SRR bR | 1111111100000010++++--<2 | ££02:0:0:0:0:1:ff:://104<
Sl A b i< 1111111011000000%+++++< fec0:: /48«
B 4 A b R M 1111111010++--- a fe80::/10¢




N

129



07 IPV6sLER

IPv45348 sk . _
< 32bit 5| 1€ IPv6434R3k: 32 bit
IDARIA s E iR pa—— — —
H FE i BRI RS FT—1TE= BR
B EH
B gyttt (1284)
Em (KETE) =
. B ayibit
QA ? (1284)

>hRAS - 4bit | 1 RES |, (B796

>imESRE | 8bit , RO #HERHIARSS ALK

> iR - 20bit , fRRE—EEER

>BEEATIKE - 16bit | IPveiRLZ fREmF T8 ( 39 &3k ) , &K(E64K




07 IPVESLEREIMEAL

IPv4434H Sk

; 32bit e IPv6434AL: 32 bit
RA | BEHKE | KORF BKE R A STEE AR
----- HDAR R = = == = R o = = == F{f = == = - —
e T P — BRHEKE T—E# ok 35 B
it TRt
B it (1284:)
------- =53 R - = = = = = = = = =T =
: B B9t
QAR EsGH ? (1284i)
> T— &R : 8bit , T—MMYSEEL , a0TCP/UDP/ICMPS |, thAJ 2 Bk
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‘ vV |2 u|?2 u |1l
X |1 X vV |2
W |5 W w |3
y |1
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Fig. 5-17. Hierarchical routing.
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FA R BRI o<t
~ (5140, RIP OSPF ) < (fltn, RIP OSPF)

> PIEBRISKHDIN IGP : BRI SFH , 20 RIP Fl OSPF %
> SMERRISEINIY EGP : ERIERAIMMLEE BGP
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> BRERIEFEIMYRIP (| Routing Information Protocol ) EEFIEEX%
SEARIY

> (FRNEEERIABRIMNZZEIER
 RIP IAS—1FRVEHFECEIIAEREEIEE ) |, B "tEER"
+ RIP iF—RBRExZREEE s 15 NgH=S

> RIPIIMYAIEAREE
o {NFDFESPEE A ERRIER
« RSN SEE CHIREE
o ERAMEEFR : 30s




Gy RIP-I{EE
> Hl9a1e

RTA RTB RTC

10.1.1.0/30 oA 10.1.2.0/30 @5x%a 10.1.3.0/30 10.1.4.0/30
2 A1 2 1 2 A1

Birmgs | T—Bk | BBE | | BFEM% | Bk | BE | | BFEM% | T—Bk | BEE

10.1.1.0 - - 0 10.1.2.0 - - 0 10.1.3.0 - - 0

10.1.2.0 - - 0 10.1.3.0 - - 0 10.1.4.0 - - 0
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> [EERM

RIP- T{EJ7E

ST

RTA

10.1.1.0/30 @23
2 1

10.1.2.0/30

&

RTB

<A 10.1.3.0/30

RTC

'3 10.1.4.0/30
.2 A

2 1
BFfrmss | T—Bk | BBE | | BN | T—Bk | BEE | | BARME | T8k | BEE
10.1.1.0 - - 0 10.1.2.0 - - 0 10.1.3.0 - - 0
10.1.2.0 - - 0 10.1.3.0 - - 0 10.1.4.0 - - 0
10.1.3.0 | 10.1.2.2 | 1 10.1.1.0 | 10.1.2.1 1 10.1.2.0 | 10.1.3.1 1
10.1.4.0 | 10.1.22 | 2 10.1.4.0 | 10.1.3.2 1 10.1.1.0 | 10.1.2.1 2
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s . 4 73
PR VIVEDES BERRAG || BEReE |
- UDP , 520 4 F P ¢ b
ot &5 | & %30 TR >
> hRAEA T—RkE RS bt
- V1 : (ERRER I35 (1-16) )
IPHBIE , ASZHE
F RS B ikl P
+ V2 1 TR TR il S LD
. P | uDP
. BIE. Tl mm | Ewm B% 254
g% UDP R F#ER
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RIP-#z 318\,

.984000

7]” 1 7 | .921000
L]
AY ‘/[ ~ - \ :) Frame 39: 86 bytes on wire (688 bits), 86 bytes captured (688 bits) on interface -, id @
[ ] \ 1 | -/-; RI P721 E 'LA*, | %IJ Ethernet II, Src: HuaweiTe_db:36:bb (54:89:98:db:36:bb), Dst: IPv4mcast 09 (01:00:5e:00:00:09)
¢ Internet Protocol Version 4, Src: 10.0.12.1, Dst: 224.0.0.9

User Datagram Protocol, Src Port: 520, Dst Port: 520
v Routing Information Protocol
Command: Response (2)
Version: RIPv2 (2)
v IP Address: 10.0.1.0, Metric: 1
Address Family: IP (2)
Route Tag: ©
IP Address: 10.0.1.0
Netmask: 255.255.255.0
Next Hop: 0.0.0.0
Metric: 1
IP Address: 10.0.13.0, Metric: 1

Response
Response

No. Time Source Destination Protocol Length Info

. 203000 .0.12.2 .0.0.9 Response
\E |—| | . .125000 .0.12.1 .0.0.9 Response
> 1§X" ﬂ .375000 .0.12.2 .0.0.9 Response
s DN .343000 .0.12.1 .0.0.9 Response
.671000 .0.12.2 .0.0.9 Response
/N = \ .609000 .0.12.1 .0.0.9 Response

o ]X I y 921000 0.12.2 0.0.9 R
E / M . .0.12. .0.0. esponse
.875000 .0.12.1 .0.0.9 Response
—— T~ .203000 .0.12.2 .0.0.9 Response

3z 7
° RIPEg '%IHBEH:EQD{DI%EW .203000 .0.12.1 .0.0.9 Response
7™ ¢ .359000 .0.12.2 .0.0.9 Response
.484000 .0.12.1 .0.0.9 Response
< = /) = W | 2k p
e 3 l Y f Y |% .718000 .0.12.2 .0.0.9 Response
E 9 .671000 .0.12.1 .0.0.9 Response
.0.12.2 .0.0.9
.0.12.1 .0.0.9

01 00 Se 00 00 09 54 89 98 db 36 bb 08 00 45 co AT 6--E
) 00 48 00 27 00 00 Qe 11 b5 b4 ©a 00 Oc 01 ed 00 H-'
2020 00 09 02 08 02 08 00 34 e3 61 02 02 00 00 00 02 4 -a
J030 00 00 0a 00 01 00 ff ff ff 00 00 00 00 00 00 00
J040 00 01 00 02 00 00 0a 00 od 0o ff ff ff 00 00 00
2050 00 00 00 00 00 01
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> RIPYMXAIERI G

« o/ \EURDS
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> "R B2 BAAES HesE AN R s tEeB | AKX S

KA “BE" (metric)
- OSPFEEE—EFEEA. IEE. IiE, mEF
> AT R IRHS BB AR IRIASER. | ELFraRIERE=S
L EPBEER N — A EHEELSDB
> XA EEEESCRT R X N HIHAF NS
1Y (I XFRRERIASEURERNRZ )

I

7l

| —

IR

, BEXERE—E]




Gy OSPF-FFMRET

> Hello g3
« REAN—RI , BT ARIL. 4HPMEXRA

> ZUEZEA ( Database Description, DD) 3
- AT EAECHILSDB

- RIBEEIELSDB 78 —5%LSA BYHeader =LEB |, XimigHAESIRIELSA Header BLeJ LA
WrHEAEAIX5ELSA

> FEIRIRZSIEK ( LSA Request , LSR) iR

- BFIEKHRILSA , A EREFTEERILSA BIREE
> PEIRIRSEFT (LSA Update , LSU ) R

- AT EXIRIRHEEAIEETERILSA , NBEES%LSA ( 23R8 ) NES
> SERRIRSHRAIA ( Link State Acknowledgment, LSACK) g3

- FAIRXHEIRIRILSU IRSOHITHIA
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> RIS
« (FFHHELLORX
« IWEHELLOR HFRISEL , RSN, FERPERAR
o XFTEFAE S ERE (NBMA ) REIRIMLS | 15 S EKHER
( Designated Router, DR) FI&{0isEIXHES ( Backup Designated
Router, BDR)

By Hello
N > peaxass

AY < R

Hello

TS




77 Bt : %2$DRFIBDR

> BRY D EIZIREL , iR DRI BRI R IR
> 7% -t Hellofig S Y S 2L
- LI - BSRENIER ( Priority ) ke, LB RARESIE

- RoterID : WNRLEHRERE |, FitbikRoterIDFERAHE , K& ik

> IEE LR

- Bo% - BoprrE | &R0 LIBIIRCE kst
- RN : —Br& |, Z5FER

R - BDREJLABEEIEEHIEDR
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o {EFADDIR ST MR ERSE = &S
AR SR R B S B3 R

EL 1. DD, (%£)(Sequence=X)

R

ExStart >
® DD*EY@% LSAES%EB1§,§\ I ExStart>Exchange| < 2. DD, (£)(Sequence=Y) ExStart
}Eﬁ% -H- LSDBEG?F?%{E,%\ - 3. DD, (M)(Sequence=Y) > | Exstart>Exch
A xchange xStart->Exchange
i_ \/ 7-|._—,'£|é BT&;&? < 4. DD, (¥)(Sequence=Y+1) Exchange
Exchange
o LSRATFMIXI/ZEKATFEAILSA xchange 5. DD, (M)(Sequence=Y+1) 5 [ExchangesFur
[ LSUEEFHXTEE ;E\FE gﬂl‘] Loading 6.Link State Request > |Eul
LSA
. LSAC K)Eﬁ HX:I_HE LIQ IJ Loading>Full | < 7.Link State Update Full
LSAH{‘]E@]:A 8.Link State Ack

Full > | Full
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> ITEEX : OSPERADIjstraBiAITESREREN , ERIBHEKE] , MK
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> OSPFSZHSIE—EMEMBATE—I , FR— MK,
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BRI R HRAYERRER
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> X ABE K , T X RAYEE

> XD X n LA4a/\LSDBHIR |, i/ M&im
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X N&IE , XIgE]

X 17 Y {#f == + (X 15
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ILER
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> OSPFRYX 15

AN ER

Router

sa A

IR)

28 (Internal

X 15 13 5] B B 28 (Area

Bounder Router , ABR)

BERERIBDFIEEHEE(AS

Bounder Router, ASBR)

Area O FFXIE, Fr
RIP BABREE/DH—
& JArea O

~ = e

-~ P
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> TN ESE fi
o IZ1TTFIPIMXZ L |, NS89
> IREHSETRMRRT

o —M32AIMIE , Me—hRR—A
A RGPIRIERERSE

> XIEFRRE
- B—XIFEBE— 32 (Y
RS ( BRoTHEFIZFRD)
-+ X15,/90.0.0.0

0 8 16 31
b A& ¥k B 4 H K B
¥ B 8| % I &
X 8 ¥ iR
£ I #n ¥ 7 % B
% 2l
% 5l
—24 F15—
OSPF S4EEEB | 2B 1 E24A5 /) OSPF 94
HIP&%HE‘&B OSPF 448
| IP #iB4R
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|

)

&,

=

>

OSPF-#g318 =,

LR

s ENE

= Internet Protocol version 4, Src: 12.12.12.1 (12.12.12.1), Dst: 224.0.0.5 (224.0.0.5)
— version: 4
o M/_\E1-|_/Z\j:|§j 7 Header Length: 20 hytes
@ Differentiated Services Field: 0Oxc0 (DSCP 0x30: Class Selector 6; ECN: Ox00: NOt-ECT
Total Length: 76

° gﬁ\*EjE{-l_/Z\ 'i?i;;jf;iggion: 0x0002 (2)

—_— Fragment offset: 0
liﬁz 7 Time to live: 1
Protocol: OSPF IGP (89)
RN # Header checksum: 0xc085 [validation disabled]
1+ZLA'LIE ? sources 12.12.12.1 (12.12.12.1)
Destination: 224.0.0.5 (224.0.0.5)
[Source GeoIP: unknown]
[Destination GeoIP: Unknown]
= open Shortest Path First
=] OSPF Header
version: 2
Message Type: Hello Packet (1)
Packet Length: 44
source OSPF Router: 1.1.1.1 (1.1.1.1)
Area ID: 0.0.0.0 (0.0.0.0) (Backbone)
Checksum: Oxea9c [correct]
Auth Type: Null (0)
Auth pata (none): 0000000000000000

P

224
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________ iBGPiEE
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> BGP MR HEENERHMERSH R FHHERK
> F— 1 HiR LR BRI E 2RO

> £ BGP NI

1Iz{THT , BGP RYSRubEASHREE Y BGP s

REBEERE

= T E e R RTER

>BGP AT ASIEM
« MSBEASTKENMZENASE ( eBGPHMY )
- (BIEOAEELFTEEREEHEEE (iIBGPHMY )

- RIE "ANAER" ORI RERS

= LA

il



07 BGPIRXZ

> BGPIBIZ TCPHY17 9z [ 3RS
> BGPIRX 81E

 Openifz3 : FTEIMBGPIIZFHR ( peer ) ZIENSEER | 11E
BGP&E{ (1ZIFEEEIALE )

- UpdateigX : BFEXNEFMARZBRIRIEAEER
- KeepaliveiRX : FHF{RFBGPIAIER
- NotificationgX : FBFEEIRSFIKFIBGPIERE




07 BGPEEZE

|

:l\l_-

cidl

> RIBHYAL

=2 BEBGP)
« BH “route”

A

> BNE
+ ASE&E

(L]

TR

( AS-PATH )

a0 : AS 67, AS 17
« Bk ( NEXT-HOP )

> WK

decline)

ekl iz

. IPBISRIE g2

WS ,

=14£(BGP attributes)

=prefix + attributes

TIHIFFEASS
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