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Fig. 5-6. The first five steps used in computing the shortest
path from A to D. The arrows indicate the working node.
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Fig. 5-8. (a) A subnet with line capacities shown in kbps. (b)
The traffic in packets/sec and the routing matrix.




i | Line | % (pkts/sec) | C; (kbps) | uC; (pkts/sec) | T; (msec) | Weight
1| AB 14 20 25 91 0.171
2 | BC 12 20 25 77 0.146
3|CD 6 10 12.5 154 0.073
4 | AE 1 20 25 71 0.134
5 | EE 13 50 62.5 20 0.159
6 | FD 8 10 12.5 222 0.098
7 | BF 10 20 25 67 0.122
8 | EC 8 20 25 59 0.098

Fig. 5-9. Analysis of the subnet of Fig. 5-8 using a mean
packet size of 800 bits. The reverse traffic (BA, CB, etc.) is the
same as the forward traffic.
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Fig. 5-10. (a) A subnet. (b) Input from A, I, H, K, and the new
routing table for J.
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4.2 FRWREHEFEZ(Link State Routing)
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Link State Packets
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Fig. 5-15. (a) A subnet. (b) The link state packets for this subnet.

4. BXMUKIEATH L E KBS
o EAM. WMEZHEHBKRESHE, AEH®EZ, 8MMaes—1
Fe, BREEHEN . BHSiexEEXNERESS, P
), B—MEBRSERERN, HFEHW, Wok, HEER
1, WESF; HPTHBBMERFRERTSA, WA
MEFR
o i
Question PS5 EIMEHSIRE
Solution #3207 75
Question HHAFHAGE, FSEE Pt
Solution HINFRE (age) 3K, FREMFERWRL, HFENEF
Hahgokr #mRESaRAE, EE—ENE, F5HECE
KR H F— B HSENERRSARRFS, ZFESN,
REH
Hihguk2 #HERESOTERIA

5. WE RIS B R ER R
o TEF% M 2% AR HE A SR E IR A 4, v] DA i e BB AE T
K R A Dijkstrafyk vt B 8 8 ie
4.3 LSHIDVEH.#
1. BEHfE RS

o LS BtifR B 2 kik
o DV fUFEMLE Y mikid



2. WS (Convergence )% &

o LS fii F e B AR HIE S 502 WT et DL R 3R
o DV WSl 1E] ANiff R ; BT e HY B E% B Al 3 L K count-to-infinity (5
BRVH4) 1)

3. AR (W R B AR ANREIE W TAES B

o LS Gipia) #HIREERTTH B R A A OB R
o DV 4§ & ) HEHH IR AR T4, B> 45 (0 3 by 3R 0l ) 45 A
iRz e

5 4128 i (Hierarchical Routing)
BAE e Rl b DX, K. XKMAL.

R B B R B A — i R LR .

6 B3hEHLEEH
EAME

o BZH F (mobile users)

o K %41 E (home location)

o SMBARE (foreign agent): it 3% IEFE VG M X 1 # 3h F 7

. § )zﬁiﬂs(home agent):1C3RK Z TEIXX IR, 1H H {7 IE7E V7 1) HoAth X 35y
873

1. B P BN —ANFIXCEET, 250 e 1 A AR R

2. BB R RO RR RIE T = K 2 RN = % 2 RE & 5K

BT7 UUJE B AN AR 4 T ) = BRI R = S AR = 78
-

7 #%E (congestion) ¥ il

0 28 4% 4 R IR0 B

o PHZEEBIA RIS T MU A B P RENEFE DR R
B REN. BESERERE.

o UiLEFEH(Flow Control): 5 KB FIEFEA R, TEMRRELRIET
518 BT ) L JR A I, — e T R B AT 4 .

8



BEARHE CETEHREHIIED IR

o JT PRl 0 3 4 A S it o ) R S S A 2 A S A AN S
BT PR

o PHIEEHFET ARMLH.

HEHENSH
o BT ZIIXEMMERE
o FIEIBFIKE
o AN EMALNBEH
o FHIHIEIR
o IRIELBAZLL

7.1 PEEHIEE
7.1.1  HHE R KL

J& T IT IR .
KIDCE MAH ZE 1) P 28 e v SRS SR TR 4 2€ .

7.1.2 JWEEF(Traffic Shaping)

A HAE
- T P 11 2 T R 2 I 4 e R SR T
- BRIE A0, DL — ] T o % ik
- FEATMM 1 Z A A

7.1.3 ¥HIHE ¥ (The Leaky Bucket Algorithm)
FA B OB R B B G AR R 4 R AR R .

EH: THTAREEEKTMUATM), B0 H PR IP).
R TWABSR KNI, JeifSkoma i o R H#T, AR

7.1.4 é‘ﬁﬁﬁﬁﬁfi(The Token Bucket Algorithm)

HABR RS, BATHE AL, M RRENE IR
EFR ARG, AR AT RAERE R, AR JE MR R



SRAEENRA

o WEBIBHIEAF: IthFEA VPN EHR R A, MELLS
FIERIIRREE; 2R EIE RV, BRI,

o TP RBIE A, MW T EFLIEA; SR AR
L MR T EFSM (R E BRIV, AEFEE .

AR LA M MRERRE RrRARE, ERAET A HUE &
KKE.

AKX WRREMHNST, SHMHKEERCTT, LMKEIEEEApT
/R, AR AR R MY/, WA
C+pS=MS

(CYNS W I
5 =C/(M —p)

WME PR

10



2= 25 MB/sec for 40 msec

0 Time (msec) —= 500

2 MB/sec for 500 msec ==
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(e)
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Ul

2 MB/sec for 190 msec
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Fig. 5-25. (a) Input to a leaky bucket. (b) Output from a leaky
bucket. (c¢) - (e) Output from a token bucket with capacities of
250KB, 500KB, and 750KB. (f) Output from a S00KB token
bucket feeding a 10 MB/sec leaky bucket.
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Number of the first elementary fragment in this packet

Packet End of
number packet bit 1 byte
—
z[ofi[ae]c]o]elrlalu]i]J]
Header
(a)
7] ofolalefc[o]erlaln] [or]sfi i ]4]
_'—/ —
Header Header
(b)
o[olo[alsfclofe] [afs[o[r[e[n] [a[s]i[i]s]
;V_J \_‘,_J ;‘/_i
Header Header Header

Fig. 5-42. Fragmentation when the elementary data size is 1
byte. (a) Original packet, containing 10 data bytes.
(b) Fragments after passing through a network with maximum
packet size of 8 bytes. (c) Fragments after passing through a
size 5 gateway.

()
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10.1 IPBMY
10.1.1 IP:3k

ALFE20/ 571 AR [ R 8  AAR K (B 22 40579 B0

32 Bits
T S N S TSN R N TN TN NN T Y [N VAN N TN VAN NN L VA T VI O
Version ’ IHL | Type of service Total length
Identification l E | "‘fl Fragment offset
Time to live | Protocol Header checksum

Source address

Destination address

Options (0 or more words)

10.1.2 IPHudk
IPHbhE= M5+ NS,

Fig. 5-45. The IP (Internet Protocol) header.

32 Bits
‘ L Ll 1 L1 Il [ | N I Y N | I ) N Y Y T I 11 1 1 1 1 Il ‘ Hﬁnge of host
Class addresses
A ‘ o ‘ Network l Host e e mes
B \10 | Network Host 1oy Ont 265,255
c [110] Network Host 255055 265,255
D ‘ 1110 | Multicast address 228 San phe 355
E [ 11110 l Reserved for future use 2300008

247.255.255.255

Fig. 5-47. IP address formats.
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‘O00000O0000000000000000000000000

This host

‘ 00 s 00 | Host ‘Ahost on this network

Broadcast on the

‘7111111111111111111111111!111111
local network

Broadcast on a

‘ Lk | 111 it 1A ‘distanl network

‘ 127 | (Anything) ‘ Loopback

Fig. 5-48. Special IP addresses.

10.1.3 F M (subnets)

DA Z MEAR: S TAETEBAAE, AT LOR: P 2% 7 i T it oy B4
IRy, BT M. XM, IR — A A R 2%

THHEE AR MNEX+THS” SEHSHDE. WRAIT2I

32 Bits

‘I\\I\I\‘I\\I\\I‘\I\Illllllllllll

[ 10 J Network J Subnet l Host
Subnet
mask 111111111111 11111111110000000000

Fig. 5-49. One of the ways to subnet a class B network.
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Internet Control Message Protocol
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o TiEIdHE
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11.1 RIP(Routing Information Protocol)
B SEILIGP: H YA RS (AS) A 1% i 5598 :RIP,OSPF.
SRR SCHMXEGP: B8 RSE 184 H i) th 55 BGP.
o RHAIERES [ B 5%
o AT UDP.
o JH B A &R B2, (max=15hops).
o PHE A EAE30s3TH—IX.
o X Hpoison reverse®t I ¥ )it o ping-pong loops[ KAk &2 TG B vH 5 1n]
5] (infinite distance = 16hops).
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11.2  FFBERE B % EOSPF(Open Shortest Path First)
SIS

o HEHCIRASH L.

o STHEZ A R (WY B SEIRAE).

o FhAEHEIE.

o BB

o XFRERG

o STHFFBERIA

A R I E
o MRS . B E Ak B H X T
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AR, IS L BRI R O
43 Bk i
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o RO, A= b XA, DX BRIE, B 6 RS
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AS boundary router

Fig. 5-53. The relation between ASes, backbones, and areas in OSPF.

11.3 I FMKBHIUBGP (Border Gateway Protocol)
o JEE TCPERALLE 15 B
o KA E (path vector) 5%, B HARE P id REAR ML

12 R # H CIDR (Classless InterDomain Rout-
ing)
CIDREH :Internet3EEIGK, IPHbhERI¥ 58,35 T 20 B HIIPHb HE 4% ]
MIHZUR S T RE AL,
HA B
o AT AR I CA ML 7 BRI FT AR Y ik 2 ]

o filtm: FE2000MubE, W EC— 2048kl (8CRMhE) HE
ik, WA E A BISHE;

o RFC1519 B4 T g Z2CARHMHE I/ FE AN, BgtH 5o sia N X, A
X 73 B —Hid 22 1) O Hh kb =% 1]

o BEHRAIEIN A2 IHER (mask)

o HACULHCJRI: B ERN, F2 M ERMILAC D), EHEHEHK
(LR ) 128 B 3R

o CIDREMTHTFAAIPHHL, BHA. B. CKZ4H.
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ERER: ALEEIPHILEDR, TSR RE R

13 IPv6
IPv6k&5H
o HiBEARIC, 128(.
o TP, HHI3ANEIR A TANE, 5 e e b 2 AL B

32 Bits
| I T S NN SNt T TS T (T S TR TN G S | | S e VO S N T R Ay S Y T M A
Vversion | Priority Flow label
Payload length Next header Hop limit
- =
Source address
- (16 bytes) 7
ssssssssssssssssss 3
— {16 bytes)
Fig. S5-56. The IPv6 fixed header (required).
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o [%iE: IPvOIIFRSCAE A IPvARR L IFEFT TP vA N 2% v AL
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