IP va cac giao thirc chon duwong

PGS. Truvong Diéu Linh
B6 mon Truyén thong va Mang may tinh
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Tang mang cua TCP/IP

« Tang mang (Network layer)

— Dam trach chirc ndng dan dudng cho dit liéu tur
mang/ thiét bi nguén dén mang/ thiét bi dich. Nhiém
vu nay thudng doi hoi viéc dinh tuyén cho goéi tin qua
mot mang lwdi cac thiét bj trung gian (router).

— Giao thirc gom:

— Giao thirc xac dinh duong di: tinh dwong, thiét |ap
dwong/bang dinh tuyén.

— Giao thirc chuyén tiép: chuyén dit liéu theo dudng/bang
dinh tuyén da dinh

— Giao thirc xac dinh duong di trong TCP/IP
— OSPF, RIP (Routing information protocol)
— BGP (Border Gateway Protocol),

— Chuyén tiép: IP
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Giao thuc IP

& Tang mang (Internet layer), giao thic IP
(Internet Protocol)
v Pon vi di¥ liéu la gbi goi (packet hoac datagram),

v Giao thtre IP chuyén tiép div liéu khdng dam -best
effort

v IP cung cap co ché quy hoach dia chi mang,

v' Giao thirc tang mang théng dung nhat ngay nay la
IPv4; IPv6
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IP protocol version

IP packet

total datagram
length (words)

number\:

for

fragmentation/

" head.
header length ver DS length
bytes - f t
(bytes) /G-t;it identifier —flgs; rangrz;a:\
QoS support time to | upper header
“live } layer checksum

reassembly

max number

AZ bit source IP address

remaining hops
(decremented at

/ 32 bit destination IP address

each router)

Options (if any)

E.g. timestamp,

N\

upper layer protocol
to deliver payload to

data
(variable length,
typically a TCP
or UDP segment)

record route
taken, specify
list of routers
to visit.




Dia chi IP (IPv4)

* DiachiIP: Mbtsd 32-
bit dé dinh danh giao @2&”'1 _@
223.1.31

dién may tram, bo dinh @ 25112
tuyén ‘

223.1.1 223.1.2.9
* MOi dija chi IP duwoc gan @_ h |

o . 2231.1.3 223.1.3.27 223'1'?'_2@
cho mot giao dién

e DiachilP cé tinh duy
!223.1.3.2

nhat 223.1.3.1 i

223.1.1.1 = 11011111 I(sz000001 .0.0000001 OIOOOOOO’I

223 1 1 1



Ky hiéu thdp phan c6 cham

000
. . ° 203.178.136.63

259.12.49.192

8 bits 133.27.4.27

0 — 255 integer
S dung 4 phan 8 bits dé& miéu ta mét dia chi 32 bits

3417476964

0/0(1{0{1{141|0(1/1/0/0(1/0y1({0(0(0{1{1}{1({1]|0|1{1]0|0|1|0

203 178 143 100




Pia chi may tram, dia chi mang

* Pja chiIP cé hai phan
— Host ID — dija chi may tram
— Network ID — dija chi mang
Network ID Host ID

1/1(0/0{1{0{1/1{1({0{1{1|0(0(1{0}|1{0|0/0(1{1{1{1]0(1({1]{0|0|1]0

203 178 143 100

e Lam thé nao biét dwoc phan nao 1a cho may tram,
phan nao cho mang?
« Phan I6p dia chi
e Khoéng phan I&p — CIDR



Phan 1&p dia chi IP

8bits 8bits 8bits 8bits
< > ¢ > ¢ > ¢ >

Class A | 0 7bit H H H
Class B 1 O 6bit N H H
ClassC | 1 1 0 OSbit N N H
Class D 1T 1 1 0 Multicast
Class E T 1 1 1 Reserve for future use

# of network # of hosts
Class A 128 2724
Class B 16384 65536
Class C 2721 256




Han ché cla viéc phan I&p dia chi

* Lang phi khong gian dia chi

— Viéc phan chia cirng thanh cac 16p (A, B, C, D, E) lam han ché
viéc str dung toan b6 khong gian dia chi

Céach giai quyet ...

e CIDR: Classless Inter Domain Routing
e Phan dia chi mang sé c6 dé dai bat ky

e Dangdia chi: a.b.c.d/x, trong dé x (mat na mang) la so bit
trong phan ng véi dia chi mang



Mat na mang

* Mat na mang chia mdt dia chi IP lam 2 phan
— Phan &ng v&i may tram
— Phan &ng v&i mang
* Dung toan t&r AND
— Tinh dia chi mang
— Tinh khoang dia chi IP



MO ta mat na mang

111111 1p111111(1411171111010

255 255 255 224
e 255.255.255.224 * SEla mot trong
. /27 cac so:
* OXFFFFFFe0 0 248
128252
192254
224255

240



Cach tinh dia chi mang

IP Address

Netmask (/27)

AND

Network address

Netwjo&part Host APart
)
178 . 142 . \130
110110010 1101001110 1/000/0/0/1)0)
255| | |.| | |255
] a2 onnnnnnng I _1_7|00000|
. |
~\1 .
27 |(bit)
178 | |.| | [142

1(10,110/0.10||1/0/00,11|1)0| 1

203.178.142.128/27

qmmmmm



Mat na mang va kich thwédc mang

111111111 11417117141410101(0

2955 255 255 192
* Kich thudc * Trong trwong hop /26
— Theo Iy thira 2 — Phan may tram = 6 bits
— 2°=64
e RFC1878
— Dai dia chi c6 thé gan:
* 0-63
e 64-127
e 128-191

* 192 - 255



bia chi mang hay may tram (1)

133 27 4 160




bia chi mang hay may tram (2)

133 27 4 160




Cac dang dia chi

* Dja chi mang

— Dija chi IP gan cho mot mang

— C6 phan hostID hoan toan bang 0
* Dja chi may tram

— Dija chi IP gdn cho mot card mang
* Dia chi quang ba

— Pia chi dung dé gtti cho tat cd cdc may tram trong
mang

— Toan bit 1 phan &ng v&i phan HostID



Pia chi IP va mat na mang

e Dija chi nao la dia chi may tram, dia chi mang,
dia chi quang ba?
(1) 203.178.142.128 /25

(2) 203.178.142.128 /24
(3) 203.178.142.127 /25
(4) 203.178.142.127 /24

e Lwu y: V&i cach dia chi hda theo CIDR, dia chi
IP va mat na mang luén phai di cung nhau



Khong gian dia chi IPv4

* Theo ly thuyét
— C6thé13 0.0.0.0 ~ 255.255.255.255
— M6t sb dia chi dac biét

e DiachiIP dac biét (RFC1918)

10.0.0.0/8
Private address 172.16.0.0/12
192.168.0.0/16

Loopback address 127.0.0.0

224.0.0.0

Multi
ulticast address ~239.255.255.255

* Piachilién két ndi bd: 169.254.0.0/16



Luu y vé dija chi IP

* Internet dang st dung IPv4: 32 bits
+ 133.113.215.10 (IPv4)
* |[Pv6 da va sé duoc st dung rong rai hon:
128bits

« 2001:200:0:8803::53 (IPVv6)

e CO6 dinh 64 bit dau thudc vé subnetID, 64 bit sau thudc
vé interfacelD.

* Tich hop tinh nang bao mat



Co ban vé chuyén tiép trong IP

* Khi mot may tram giti mot goi tin IP tdi mot may khac
— Né&u dia chi dich nam trén cuing mot dwdng truyén vat ly:
Chuyén truec tiép
— Ne&u dia chi dich nam trén mdt mang khac: Chuyén gian tiép qua
bd dinh tuyén (chon duwong)

Router




Co ban vé chuyén tiép trong IP

Céc router xac dinh céng ra cho méi géi dwa vao bang dinh tuyén.

Dich dén (Tim
cong ra)

Dich dén? (Tim
cong ra)
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Chon duwong la gi?

e Co ché xac dinh dwong di cho di liéu.
e BO dinh tuyén:

— May tinh/thiét bi v&i phan cing chuyén dung

— Cé nhiéu giao dién nodi vdi nhiéu mang

— Chuyén tiép dit liéu duwa trén bang chon dudng.

. Bé~ng f]ué*ng dan bo dinh tuyén chuyén tiép di¥ liéu nhan duoc ra
mOoi cong ra.

e Cac cong viéc trong chon duong

— Xay dung bang chon dudng bang
* Hinh théc thd céng, hoac
« Bang cac giai thuat chon dudng.



Bang chon duong

 Chira danh sach cac duwong di cd thé, duwoc
lwu trong bo nhd cua router

e Cac thanh phan chinh ctia bang chon duong
— Dia chi dich/mat na mang
— Router ké tiép



Bang chon dudng va co ché chuyén tiép (1)

Network Next-hop
10.0.0.0/24 A
172.16.0.0/24 C
Router A Router B Router C
| 10.0.0.0/24 | 172.16.0.0/24 | |

192.168.0.0/24| 172.16.0.0/24

| 10.0.0.0/24 |

{

Ii HCTH

Iill’ 1|
B T
!ﬁll’ Il

Lwu y quy tac: No routes, no reachability! 24



Bang chon dwong va co ché chuyén tiép
(2) Internet

Router A Router B

& -

| 10.0.0.0/24

Router

?172.16.0.0/24 " |

| 10000/24 |

192. 16800/24| 172. 1600/24|

T

Network Next-hop Q. Mé ta Péng chon
dwong trén C

10.0.0.0/24 A Néu G néi v

172.16.0.0/24 C ou - ToIvaAo

Internet?

192.168.0.0/24 Direct

25




buong di mac dinh

* Néu duwong di khéng tim thay trong bang chon duwong
— Puong di mac dinh trd dén mot router két tiép
— Trong nhiéu trwong hop, day la dudng di duy nhat

* 0.0.0.0/0

— La moét truong hop dac biét, chi tat ca cac dudong di

Router A

Internet

Router ké tiép ludn 1a A

[ T



Két hop duong di (Routing
aggregation)

Co bao nhiéu mang con trén mang Internet?
Sé c6 rat nhiéu muc trong bang chon duong?

Cac mang con ké tiép vdi cung dia chi dich cé thé dwoc tong hop lai
dé lam gidam sé muc trong bang chon dudng.

—<__ 200.23.0.0/24 >
200.23.0.0/23 /ﬁ —

\ - .
200.23.0.0/22 [/ %4&_29_&3)_1;9@1 -

P ., ™
——— @ 200.23.2.0/2988
/ — T e
200.23.1.0/23 ﬁ\

— 200.23.3.0/24 27



Giao thirc dinh tuyén ndi vung

& C4c giao thire dinh tuyén ndi ving:

Distance Vector Routing Protocol Link-state vector protocols

IP phan lop RIP IGRP

IP khéng RIPv2 EIGRP OSPFv2 & IS-IS

phan I&p

IPv6 RIPng EIGRP for IPv6 OSPFv3 & IS-IS for IPv6

Hinh 1: Phan loai cac giao thirc dinh tuyén ndi ving
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OSPF



Giao thire dinh tuyén OSPF
€ OSPF |a mdt giao thirc dinh tuyén theo lién két
trang thai dworc trién khai dwa trén cac chuan

mo.

@ Thuét toan doi héi cac nut mang co day di
théng tin vé toan b6 topo cua mang

€ OSPF dwoc md ta trong nhiéu tai liéu cta IETF
(Internet Engineering Task Force).
€ OSPF v2: RFC2328
€ OSPF v3: RFC5340

10/6/2021 30



Giao thrc dinh tuyén OSPF

€ OSPF cho mang I&n duwoc phan cap:

# chia thanh nhiéu vung:
& mot tap hop lién két, nat
& Thong tin dinh tuyén chi gi¢i han trong area, chi thong tin tém tat dwoc gli ra
ngoai
& Céc vung déu dwoc két ndi vao ving ving xwong song (backbone)
la ving O

€ \/ung trong OSPF
dwoc dinh danh b&i
32-bits, cau trdc
gidbng nhw dia chi IP
€ Vung 0 co dinh
danh 0.0.0.0

area 0 backbona

232
22

10/6/2021 2.2
Link state changes invisible outside area
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Giao thrc dinh tuyén OSPF

& Cac vung mang phai dwoc két ndi vat ly
vao mang backbone.

Initra-arga

i . BB e BACKBONE -

; e {00.0.0)

E iernal fites P i |

M6 hinh mang OSPF I&n thuc té
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Virtual link

Mot area (Area 2) khong ket noi tryc tiep véi backborn ma thong qua Area 1
(transit area). C6 thé cau hinh virtual link (Device A-DeviceB) ndi Area 2 v&i backbone

__________
hhhhhhh

o Areal i
,"lﬁterracm interfacet ™,

DeviceA 192.1661.1/24 192168.1.2/24 DeviceB
I_."'d-r-‘ 5 - - _'-'__‘-"1-‘_“
nterface2 [ "o VirualLink %" linterface2 ™,
/1011108 b =T HT2A66 S
.’J interface2 ‘.L i interface? ]
| 101128 : 1721612116
' i | !
\ DeviceC @ ! \ @ DeviceD |
“_  Area0 .  Area2 o

-
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Cac loai Area

Backbone
Regular:

— Tao ra va nhan thong tin tom tat vé cac lién két dén/tr bén ngoai
Transit:
— Vung duoc 2 vung khac dung lam trung gian dé van chuyén dit liéu.
— Khong phai la nguén, dich dit liéu.
— Backbone la moét trwong hop transit
Stub
— Vung khéng nhan théng tin trang thai lién két tir bén ngoai
— Pinh tuyén trong vung bang duwdng di mic dinh



Cac loai router

Internal Router:

— Moi interface déu trong cung 1 area
Area border router:

— NOi mdt vung véi backbone
Backbone router

— Router cd it nhat 1 interface trong vung backbone

Autonomous system boundary router (ASBR)

— Router ndi vdi AS khac va do dé chay nhiéu hon mot giao
thirc dinh tuyén

— Thuwong cé chay mot giao thirc dinh tuyén lién vung



Giao thrc dinh tuyén OSPF

@ Dic diém thiét ké phan’ cap

v Thong tin trang thai lién két, topo cua moi vung khoéng
duoc quang ba ra vung ngoal

v’ Router két ndi mét ving va vung 0 (backbone) 1a router
bién

v' 2 router bién cua cung 1 vung duworc lién két v&i nhau
trong vung 0 bang lién két ao

v Cost cua lién két 3o la cost di gitra 2 router bién trong
vung cua né

v’ C4c tuyén dwdng ndi vung goi la intra-area routes.
v Cac tuyén dwdng ngoai vung goi la inter-area routes.

v’ C4c tuyén dwdng hoc dworc tir giao thire dinh tuyén lién
vung goi la external routes.
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Giao thire dinh tuyén OSPF
@ U'u diém cua thiét ké phan cap trong
OSPF:
vKiéu thiét ké nay cho phép kiém soat hoat
déng cap nhat dinh tuyén.
v'Gidm tai ctia hoat ddng dinh tuyén, tadng toc
do hai tu,

¥'Gi6i han sy thay doi ciia hé thong mang vao
trng vung va tang hiéu suat hoat dong.
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Tim duong gitra cac mién khac nhau

* Bang dinh tuyén & cac mién
— Moi router bién tdm tat cho ving clia né cost can thiét dé di dén céc
dich &@ mién ngoai
— Sau khi cac duong di ngan nhat duoc tinh cho vung thi cac duong di
ngan nhat dén cdc dich ngoai vung cling dugc tinh dé xay dung bang
dinh tuyén day du.

e Viéctinh duong di duwgc thuc hién & 2 cip intra-area va inter-area
— DPuwong di gdbm 3 phan
* Intra-route tlr nguén dén nut bién ctia vung c6 nguén
* Backbone route tir viing nguén dén vung dich
* Intra-route tir nat bién dich dén dich
— Cac duong di ngan nhat cha 3 phan trén duoc chon
— Nt bién nguén duoc chon la nit cho phép dén dich véi duong di
ngan nhat



Giao thire dinh tuyén OSPF
& Dac diém cla giao thirc OSPF:

v' S dung giai thuat dwdéng ngan nhat.

v Chi cap nhat khi c6 sw kién xay ra.

v’ GUri gbi thong tin vé trang thai cac lién két cho tat ca céac router
trong mang.

v' M6i router ¢6 céi nhin day du vé cau truc hé théng mang.

v" HOi tu nhanh.

v" Khéng bi lap vong.

v Phu hop v&i cac mang I&n c6 cau truc phire tap.

v Doi héi nhiéu bd nhé va nang lwong x& ly hon so véi dinh tuyén
theo vecto khoang cach.

v/ Ton it badng thdng hon so véi dinh tuyén theo vecto khoang
cach.

v’ Tat ca cac goi tin déu dwoc xac thuc.
v Ddng goi goi tin OSPF truc tiép trong IP.
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Giao thrc dinh tuyén OSPF

& OSPF dinh tuyén theo trang thai lién két xac dinh cac
router lang giéng va thiét lap moi quan hé véi cac lang

giéng nay.

Link-Stale

Link-state: trang thai cua mét lién két gilra hai router, bao gébm trang thai
cua mét cong trén router va mdi quan hé gilra né véi router lang giéng keét
ndGi vao cong do
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Giao thrc dinh tuyén OSPF

4 Mbi router 4p dung thuét toan dwong di ngan (chi phi nhé nhat) 1én
co s& dir liéu cua no deé tinh dwdng déen tat ca cac mang dich.

& Mbi lién két co chi phi twong trng. Gia tri co thé dwoc thiét 1ap bdi
quan tri. VD: khoang céach, throughput v.v...

Cost= 1785

Hinh 4: Cost — gia trj chi phi d&t cho méi lién két
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Hoat dong chung

— Khi router duoc bat, né chay hello protocol dé kham phd

topo mang
* GUiban tin Hello dén cdc nut hang xdm va nhan ban tin Hello t&r cdc hang
xom dé thiét 1ap quan hé lang giéng 2 chiéu.

— Cac router thudng xuyén guri thong tin vé trang thai lién
két cua né

— Cac router glri thong tin vé trang thai lién két ctia né khi co
thay doi.

— LSAs duogc flooding trén toan vung dé thong nhat moi nat
déu co cung mot co so dit liéu trang thai lién két.

— Cacrouter ke thuwong xuyen dong bo link-state database
bang cach giti nhau cac ban tin Database description, moi

ban tin chira mot tap cac LSA. Cac router khi nhan duoc
LSA md&i hon sé cap nhat

— Ngoai ra cd thé yéu cau cap nhat bang LSA request



C4c loai lién két trong OSPF

€ OSPF phan biét ba loai mang sau:
v' Mang quang ba da truy cap, vi du nhw mang Ethernet.
v’ Mang diém-ndi-diém, PPP.
v' Mang khéng quang ba da truy cap (NBMA — Nonbroadcast multi-
access), vi du nhw Frame Relay.

v’ Mang nay dwoc x& ly nhw mang quang ba néu cac nat déu co thé giri thong tin
triee tieép dén nhau. Néu khéng mang dwoc chai thanh cac vung “gia da truy
nhap” trong d6 cac nut cda vung truyén trwe tiep théng tin cho nhau.

. @ @
m= o e

Point-to-Point ﬁﬁ ﬁ
-

Frame Relay |
10/6/2021 43
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DR cho doan mang da truy nhap

€ Mot vang OSPF c6 thé bao gdm nhiéu doan mang da truy nhap

4 Trong doan mang quang ba da truy cap co rat nhiéu router két ndi,
néu méi router déu thwc hién trao dbi théng tin thi s& qua tai.

€ Giai phap cho van dé qua tai trén la bau ra mot router 1am dai dién
(DR — Designated Router). Router nay sé thiét 1ap mdi quan hé ké
v&i moi router khac trong mang quang ba.

4 Moi router con lai sé chi gtri thong tin vé trang thai lien két cho DR.
Sau d6 DR sé gui cac thong tin nay cho moi router khac trong mang
bang dia chi mutlticast 224.0.0.5.

4 DR dong vai tro nhw mot ngwoi phat ngdn chung cua doan mang da
truy nhap. N6 sé lwu gilr topo mang va thuwdng xuyén guri update.
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DR cho doan mang da truy nhap

€ Can c6 mét router thir hai dwoc bau ra dé lam router dai dién dy
phong (BDR — Backup Designated Router), router nay sé dam
trach vai tro cia DR néu DR bj sw c0.

€ Dé dadm bao ca DR va BDR déu nhan duwoc céac thdng tin vé
trang thai dwdng lién két tr moi router khac trong cling mét
mang, nguwoi ta st dung dia chi multicast 224.0.0.6 cho cac
router dai dién.
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Giao thrc dinh tuyén OSPF

€ Khuon dang goéi tin OSPF:

10/6/2021

24 31

VERSION (1)

TYPE MESSAGE LENGTH

SOURCE ROUTER IP ADDRESS

AREA ID

CHECKSUM

AUTHENTICATION TYPE

AUTHENTICATION (octets 0-3)

AUTHENTICATION (octets 4-7)

Meaning

.—'
U b 0N -
®

Hello (used to test reachability)
Database description (topology)
Link status request

Link status update

Link status acknowledgement

Hinh 4: Gai tin OSPF
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Giao thire dinh tuyén OSPF
€ Cac loai ban tin trong OSPF:
v Cac ban tin trong OSPF ¢6 cung mét théng tin
header
v’ Goi tin OSPF duoc déng goi trong goi IP
v'Cac goi tin phuc vu cho thdng tin dinh tuyén ludn
mang trwong ToS (Type of Service) la O
v C6 5 loai ban tin trong OSPF:
« Goi tin HELLO
* GOoi tin Database description
« GOi tin Link-state request
« GOi tin Link-state update
« Goi tin Link-state acknowledgment

10/6/2021
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Giao thre dinh tuyén OSPF
® Cac loai ban tin OSPF;

v'Hello: duing dé thiét 1ap va duy tri mo6i quan hé
hang xom v&i nhirng router khac .

v'DBD: Ban tin dwoc dung dé trao ddi toan bd link-
state Database phuc vu cho viéc ddng bd cac
router ké

v'LSR: Link state request, yéu cau mét théng tin
lién két cap nhat hon

v'LSU: Link-state update dwoc st dung dé tra 1o
LSRs ciing nhw cong bd thdng tin mai.

v'"LSAck: khi 1 LSU dwgc nhan,router gtvi 1 Link-
StSate Acknowledgement (LSAck) dé xac nhan
LSU
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Goi tin Hello
€®Dinh dang thong diép ban tin Hello

31

OSPF HEADER WITH TYPE =1

NETWORK MASK

DEAD TIMER

HELLO INTER

GWAY PRIO

DESIGNATED ROUTER

BACKUP DESIGNATED ROUTER

NEIGHBOR, IP ADDRESS

NEIGHBOR, IP ADDRESS

NEIGHBOR, IP ADDRESS

Hinh 4: Gai tin Hello cia OSPF
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Gai tin Hello

€ Dinh dang théng diép ban tin Hello cia OSPF:

v" Network mask chtra mat na cia mang ma qua do thong diép
dwoc gui di.

v Dead Timer cho gia tri thoi gian (s), sau thoi gian nay néu may
lan can khéng tra 1&i thi dwoc xem nhw da “chét” (VD: Gap 4 an
chu ky hello)

v Hello Inter khoang cach thoi gian (s) gitra cac thong diép Hello.
Mac dinh v&i mang multiaccess va point-to-point la 10s va 30s
v@i mang non-broadcast multiaccess (NBMA)

v' Gway Prio la d6 wu tién cua bo dinh tuyén nay, tinh theo sO
nguyén va dwoc str dung trong viéc chon may dw phong cho bd
dinh tuyén dwoc chi dinh.

v’ Designated Router va Backup Designated Router chira dia chi
cda bd dinh tuyén cla router DR va BDR.

v Neighbor IP Address chtra dia chi IP cua tat ca cac may 1an can
ma noi gii vira méi nhan cac théng diép Hello tir do.
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Giao thuc Hello

& Hoat dong: Mdi router glri multicast géi hello dé git
lién lac voi_cac router lang giéng. Gaoi hello mang
thdéng tin vé cac mang két ndoi trwee tiép vao router.

Neighbors on Perth1 Network Neighbors on PerthZ Network
are Routers P11 and P2 are Routers P2 and P3

Perth1 network Perth2 network

Hello Perth3 network Hello
Hello
Neighbors on Perth3 Network ﬁ
are Routers P1 and P3 :
Hello

Parthd natwork

Hinh 4: St dung hello dé xac dinh router lang giéng
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Giao thurc Hello
®Hoat dong cua goi tin HELLO:
v'GUlri gdi tin multicast dén dia chi 224.0.0.5
trén tat ca cac interfaces
v'Gi goi tin unicast trén cac lién két do
v'Cac goi tin HELLO c6 chu ky 10s trén LAN va
30s trén NBMA

v S dung dé thanh Iap quan hé két ndi v&i cac
lang giéng lién ké

v'Quan hé lang giéng dworc 1ap khi 1 routeur
thay tén minh trong ban tin hello cua lang

giéng
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Goi tin Database description

& Dung khi cac router dong bd v&i nhau:

10/6/2021

0 1 2 3
012345678901 23456789012345%6789°01
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| Version # \ 2 | Packet length |
+—t—F—t—F—+—F—+—F—t+—F—F—F—F—F—F—t—F—t—F—t+—F—F—Ft—F—t—F -+ —F+—+—+

| Router ID
+—t—F—t—F—+—F—+—F—t+—F+—F—F—F—F—F—t—F—t—F -ttt -+t —F—+—+
| Area ID
+—t—F—t—F—+—F—+—F—t+—F—t+—F—F—F—F—t—F—t—F -ttt -+ —F+—+—+
| Checksum | AuType |
+—t—F—t—F—+—F—+—F—t+—F+—F—F—F—F—F—t—F—t—F—t -+ttt —F+—+—+
| Authentication
+—t—F—t—F—+—F—t+—F—t+—F—F—F—F+—F—F -t —F—t—F—t—F -+ttt -+ —F—+—+
| Authentication
+—+—F—+—F—+—F—t+—F—t+—F+—F—F—F—F—F—t—F—t—F -+ttt -+t —F+—+—+
| Interface MTU | Options [010|0]0|0|I|M|IMS
+—t+—t—t—t—t—F—F—F—F—F—t+—+—t—Ft—t—F—F—F—t—F -ttt —F—F—F—F—F—+—+—+—+
| DD sequence number
+—t—F—t—F—+—F—t+—F—t+—F—F+—F—F—F—F -t —F—t—F—t -+ttt —F+—+—+
| |

+- —+
| |
+- An LSA Header -+
| |
+- —+
| |
+- —+

| |
i e e e a H  t S St
| .. |
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Giao thrc dinh tuyén OSPF

v Cac bb dinh tuyen dung goi tin “database description”
dong bd co s& dir liéu cau hinh mang cla chung.

v Khi trao dbi, mét router déng vai trd 1a chi, cac router
khac dong vai tro té va dap tra lai moi thong diép
“database description” nay.

v Bit | dwoc set 1a 1 v&i goi dau tién.

v Bit M dwoc set 1a 1 néu co thém cac goi tiép theo sau.

v Bit S dé chi ra rang théng diép dwoc glvi di b&di may chu
(1) hay may thu (0).
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Giao thrc dinh tuyén OSPF

€ Dinh dang gai tin “database description” cua OSPF:

v Ving Database sequence number dugc dung dé danh so thir tw
cac thong diép giup noi nhan co the biét dwgc cai nao bi mat.

v Phan con lai cia gadi tin bao gdbm danh sach cac phan cia CSDL link-
state. Moi phan la mot header ciia mot LSA riéng.

v M6t LSA 1a mét ban tin chira théng tin vé cac lién két cia mot router.

v Tap hop céc LSA tao thanh CSDL link-state

v" Cac loai LSA:

v’ Router LSA: M0 t3 cdc trang thai lién két cha mot router (dén cac router hodc doan
mang khac).

v Network LSA: M6 td danh sach cac router thudc mang da truy cip. Théng tin xuat
phat tir Designated router.

v Sumary LSA: M6 ta cac duwong di inter-area. Xuat phat tir mot router bién cia mot
vung, chira thong tin tdm tat vé vung.

v AS external LSA: M6 ta cdc duwong di dén mot AS bén ngoai. Thong tin nay xuat
phat tur cac router bién AS.

v Thong tin cu thé vé 1 LSA duwoc trao ddi gitra cac router bang

10/672021 LSRequest va LSUpdate >



LSA

0 1 2 3

012345678901 23456789012345¢678901
t—t—F—t—t—t—t—t—F—t—F—F—F—F -ttt —F—F—F—F -ttt —F—F—F—F+—+—+
| LS age | Options | LS type |
t—t—F—t -ttt -ttt —F—F—F -ttt -t —F—F—F—F -ttt —F—F—F—F+—+—+
| Link State ID |
t—t—F—t -ttt -ttt —F—F—F -ttt -t —F—F—F =ttt -t —F—F—F—F+—+—+
| Advertising Router |
Fot—t -ttt -t —F—F—F =t —F—F—F—F—F—+—+
| LS sequence number |
t—t—F—t—t—t—t -ttt —F—F—F—F -ttt —F—F—F—F =ttt —F—F—F—F+—+—+
| LS checksum | length |
Fot—t—t—t—t -ttt -ttt —F—F—F -t —F—F—F—F—F—+—+

LSA: Link state advertisement, mo ta mot lién két vai mot router hay mot
doan mang
Tiéu dé chung clia cac LSA bao gobm:

— LS age: thoi gian s6ng (gidy) ké tir khi LSA duoc sinh ra

— LS type: Kiéu cta LSA

— Link state ID: Dja chi IP xac dinh phan mang dang dwgc mé ta trong LSA, tuy theo
LS type.

— Advertising router: dia chi router gtti LSA nay
— LS sequence number, checksum, length



LSA

LS Type Description
1 Router-LSAs
2 Network-LSAs
3 Summary-LSAs (IP network)
4 Summary-LSAs (ASBR)
5 AS-external-LSAs
LS Type Link State ID
1 The originating router’s Router ID.
2 The IP interface address of the
network’s Designated Router.
3 The destination network’s IP address.
4 The Router ID of the described AS
boundary router.
5 The destination network’s IP address.



Router-LSA

* Puocdung dé 1 router théng bdo vé céc lién két clia né dén cac router
khac trong cung mot Area

* #link: so giao dién dwgc dac ta trong LSA

0 1 2 3
0123456789 01234561789012345¢617289°01
e I e e e S ety S sl sl IR SR S
| LS age | Options | 1
I K E e A E e G il il
| Link State ID
T e R
| Advertising Router
T e s S S s s S S RN R S S S S
| LS sequence number
e S e e S e K sk st st T
| LS checksum | length
+ot—t—t—t ettt bttt bttt —F bt —F—F—t ==t —
| 0 [V|IE|B] 0 | # links
Fot—t—t—t ettt —t =ttt —F—F—F—F—F—F—F—F—F—F ===+ —
| Link ID
e R e S S s S L iCn SEE SR R R e
| Link Data
Fotot—t ottt —F—F—F—F—F—F—F—F ottt —+—
| Type TOS | metric
s Tt h s S S
l—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—+—
| TOS 0 | TOS metric
T s s S T S s s T SORE R S S S S
I
+

—t—t -

+ %+

| Link ID
S S A SO SO S Sy S e S I U U S S
| Link Data
ettt —t—t—F—t—t—F ettt t—t—t—t—t—t—t—t—F—F—t—F—F—F—F—F—F =t —F—

—t—t—t—F—Ft—F—F—F—F+—F+—+—+—+—+



Router-LSA

* MO6i LSA ¢S thé mo ta nhiéu lién két. V&i moi lién két:

— Type:
1 Point-to-point: router dén router
« 2 dén mang transit: router dén mang transit-mang co lién két vao, ra.
» 3 dén mang stub: router dén mang stub-mang chi cd lién két vao.
e 4 link 3o: lién két inter-area.

— Link Data: Gia tri khac nhau tuy thudc loai link, dia chi IP giao

dién cla router, mat na cua stub v.v..

— Link ID : Dia chi router/designated router/mang duoc router gui
LSA nay két n6i dén

— Metrics: don vi dinh tuyén

— #TOS: s6 lwgng metrics TOS c6 thé cé kem theo véi 1 lién két,
khéng ké metrics chinh

— Moi lién két co thé cé nhiéu thong tin vé cac metrics TOS



Network-LSA

Network-LSA duwgc mdt Designated Router dung dé mé td mot doan mang
broadcast ma no dai dién (VD doan mang Ethernet).

Liét ké tat ca cac router cia doan mang

Khoang cach tir moi router d€n mang coi nhu =0 vi thé khong cé trudng
metrics

Network mask: mat na cia doan mang
Tiép theo Ea @aﬁh sach cdc router két,ndi vaq doan mang

—————— +—t+—t—t—t—F—F—F—F—t—t—t—F—F—F—F—+—+—+—t—F—F—F—F—+—+—+
LS age \ Options | 2 |
——t—t—t—t—t—t -ttt -ttt -ttt -+t —F—F—F—F—F—+—+—+—F+—+
Link State ID |
—f—t—t—t—t—t—t -ttt -ttt -ttt -+t~ —F—F—F—F—F—+—+—+—F+—+
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LS checksum \ length |
—t—t—t—t—t—t—t—F—F—F -ttt -ttt =+t~ —F—F—F—F =+~ —+—F+—+
Network Mask
—t—t—t—t—t—t—t—t—F—F -ttt -ttt -+t~ —F—F—F—F—F—+ -+ -+ —F+—+
Attached Router |
—t—t—F—t—F—t—F—t+—F—tF—F—t—F—t—F—F—F—F—Ft—F—F—F—Ft—F -+ —F -+ —F—+—F—+—+
|

— et — e —  — + — o — A — 4+ — o+



Sumary-LSA

Sumary-LSA sinh ra boi Border router

M6 ta mot vung dich @ mirc inter-area

Treong Type= 3 néu dich la 1 mang IP

Truong type =4 néu dich |a 1 router bién cta 1 vling

—t — 4+ — 4+ — 4+ — F — 4+ — 4+ — + — +

0123456789 01234567890123456789°01
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—t—t—t—t—t—t—F—t—t =ttt —F—F—F—t—t—t—+-
LS sequence number

—t—t—t—t—t—+-
LS checksum

—t—t—+-

tot—t—t— -

0

tot—t—t—t—t—

TOS

tot—t—t— -

+

+
|

+
|

+

—t—4-

—_t—4-

—t—4-

—_t—4-

+

+

+

+

+

+

—t— ottt —t—t— =t —

+
|

+

+

+

+

—t—t—t—t—t—t—+—+
3 or 4 |
—t—t—t—t—t—t—+—+
\
—t—t—t—t—t—+—+—+
\
—t—t—t—t—t—t—+—+
\

—t—t ottt

| length \

s e e A
Network Mask
s e e R
metric
—t—t—t -+t
TOS metric
s e e e e A

+

+

+

—t—t ottt
|
—t—t ottt
\
—t—t ettt
\
—t—t ettt



Gai tin “link state request’

0 1 2 3

012345678901 2345678901234506789°¢01
t—t—t—t—F—F—t—t—t—t—F—F—F—F—t—t—t—F—F—F—t—t—t—t—F—F—F—F—t—+—F+—+—+
\ Version # | 3 | Packet length
+—t—t—t—F—F—t—t—t—t—F—F—F -+ttt —F—F—F -+ttt —F—F—+—+ -+ -+
\ Router ID
+—t—t—t—F—F—t—t—t—t—F—F—F -+ttt —F—F—F =+ttt —F—F—+—+—+—+—+
| Area ID
t—t—t—t—F—F—t—t—t—t—F—F—F—F—t—t—t—F—F—F—F—t—t—t—F—F—F—F—t—t—+—+—+
| Checksum | AuType |
t—t—t—t—F—F—t—t—t—t—F—F—F—F—t—t—t—F—F—F—F—t—t—t—F—F—F—F—t—t—F+—+—+
| Authentication
+—t—t—t—F—F—t—t—t—t—F—F—F -+ttt —F—F—F -+ttt —F—F—+—+—+—+—+
\ Authentication
+—t—t—t—F—F—t—t—+—t—F—F—F -+ttt —F—F—F -+t -t —F—F—F—F—+—+—+—+—+
\ LS type |
t—t—t—t—F—F—t—t—t—t—F—F—F—F—t—t—F—F—F—F—F—t—t—t—F—F—F—F—+—+—+—+—+
\ Link State ID
t—t—t—t—F—F—t—t—t—t—F—F—F—F—t—t—F—F—F—F—F—t—t—t—F—F—F—F—t—+—+—+—+
| Advertising Router
t—t—t—t—F—F—t—t—t—t—F—F—F—F—t—t—t—F—F—F—F—t—t—t—F—F—F—F—t—t—+—+—+
\ |

- Géi tin nay dé yéu cau cac router lan can cap nhat trang thai lién
két cia cac link cu thé.
« Mbi yéu cau dac trung bdi: LS type, Link state ID, routeur da
quang cao théng tin link-state.
« Cac may lan can sé tra |&i voi thdng tin méi nhat ma né co dwoc
vé cac lién két do.
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Goi tin “link state update”
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GOi tin Link-state ACK

e Chich(ra cac LSA header clia cac LSA can ACK
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RIP

TS. Trwong Diéu Linh
B& mén Mang thdng tin & Truyén théng
Vién Céng nghé thdong tin & truyén thdng
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Chuong : Giao thirc dinh tuyén RIP
—Gidi thiéu
—RIP v1
—RIP v2



Gioi thiéu

* RIP (Routing Information Protocol)

— Giao thtrc dinh tuyén bén trong cac hé ty tri

— S dung thuat toan tim dwdng distance-vector,

— M0i router thuwdng xuyén cép nhét bang dinh tuyén
cua n6 sang hang xém

— Khi mét router nhan dujc_rc vector khoang cach, né xw
ly cap nhat dwong di tot hon theo thuat toan Bellman-
Ford

— chon dwérng di theo metrics ¢b dinh: s6 nat mang di
qua (hop count). Gigi han dudng di dai nhat & 15 nut

 Nguwoc Iai~ V@i cac metrics thay déi theo thoi gian thyc: do tin
cay, doé tré do duorc, tai...
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Gigi thieu

RIP dwoc dung trén Internet

— RIP c6 thoi gian hdi tu chdm, nén it dwgc st dung hon so
vOi Link-state protocol

— Pugc sir dung nhiéu nhirng nam 199x nhuwng nay it hon.
RIP s&r dung UDP dé chuyén cac gdi tin update

RIP c6 2 phién ban, RIPv1 va RIPv2

Tai liéu dac ta RIPv1: RFC-1058



Gioi thiéu

@ RIP phién ban 1 RIPv1 (RIP version 1):
v'RIPv1 st¥ dung dia chi IP phén I&p (A,B,C,...)

v'RIPv1 khéng c6 thong tin vé mat na mang
con va khdng hé tro dinh tuyén lién ving
khong phan Iop CIDR (Classless Interdomain
Routing), chiéu dai mat na mang con thay doi.

v'RIP v2 cé chira théng tin chiéu dai mat na nén ho trog
dia chi khong phan l6p

v RIPv1 dwoc mo ta trong RFC 1058 "Routing

Information Protocol” nam 1988.

10/6/2021 69



RIPv1

e Khi mot router xuat hién né glri Request Message dén moi nut
khac

e Cac nut khi nhan duoc sé guri lai Response Message voi bang
dinh tuyén cta né

* Bang dinh tuyén gdm nhiéu ban ghi, moi ban ghi lvu: Dich,
khoang cach dén dich, nut tiép theo can di qua.

e MOi nut x ly bang dinh tuyén clia minh khi nhan duoc 1 bang
dinh tuyén theo luat sau:

— Né&u khdéng co dich nao trong bang dinh tuyén cdia nut twong &ng vdi cac
duwong di nhan dwgc 2 thém dich mdéivao bang dinh tuyén, kém nudt da cung
cap thong tin (lam next hop)
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RIPv1

e MOi nat x& ly bang dinh tuyén cda minh khi nhan
dwoc 1 bang dinh tuyén theo luat sau (tiép):

— Né&u d3 cd dich nhan dugc trong bang dinh tuyén va duong di mai tot
hon (it hop hon) = cdp nhat khoang cach mai theo Bellman-ford.

— Né&u d3 cd dich nhan dugc trong bang dinh tuyén va duong di mai
nhan dwgc khong tot bang dwdng da biét = cip nhat ban ghi cho dich
nay vdi khoang cach = 16 nut (twong duwong vo cung). Tuy vay cac goi
tin van ti€p tuc duwgc van chuyén theo dudng di ci.

¢ Holddown timer dwgc khdi tao dé bo qua tat ca cac cap nhat tir cac router
khac cho dich nay

* Sau khi Holddown timer hét han cac thong tin tir cac router khac cho
duwong di nay méi dugc cap nhat



RIPv1: Trao doi vector khodng cach

— Dinh ky:
v'Cac routers chay RIP sé& gi¥i dén cac hang xém
thdng diép cap nhat viéc dinh tuyén thuwong xuyén
(30s).
v'Mai thdng diép lay thdng tin tir bang dinh tuyén
v' M6t tap hop cac cap, tr’ong dé moi cap chira mot dia chi
mang dich IP va mét s6 nguyén la khoang cach hop dén
mang do,
v <|P dich, hop>



RIPv1: Trao doi vector khodng cach

— Sw kién.
v'M@i khi c6 thay doi sé giri théng diép sang nut
hang xom.
v'NUt hang xom sé cap nhat bang dinh tuyén cta nd
Process lo Process to
motingtaie rouing abl

L

Routing table
updates occur
periodically

Router A sends oul
this updated routing
. « table

Hinh 2: Cap nhat bang dinh tuyén
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RIPv1: Timer

e RIP st dung mét s6 bd dém thoi gian kiém soat viéc
cap nhat cac goi tin. Cac bd dém déu giam dan dén O:
— Update timer
e Chu ky tw ddng gtri gdi tin cdp nhat dén cac nut khac.
Mac dinh 30 giay.
— Invalid timer

e Thoigian toi da ma mot duong di trong bang dinh
tuyén khéng duoc cdp nhat ma van I3 hop 1&é. Mac dinh
180 giay.

* Sau Invalid timer (gidm vé 0), dudng di dwoc danh dau
|la unreachable (16 hop)



RIPv1: Timer

— Hold-down timer: khéng cé trong giao thirc gdc ma chi co trong
ban cai dat cua CISCO
« Khi mot mang dang |a unreachable, router sé gitt KHONG nhan cap
nhat théng tin mdi (dé tré thanh reachable) vé mang nay trong mot
khoang thoi gian chi ra trong hold-down timer.
* Khi nao hold-down timer vé 0 thi mé&i cap nhat dwong di doi véi dich
nay.
* Tranh tinh trang cip nhat thong tin chua 6n dinh tir router khac khi
mang mai thay doi trang thai
— Garbage-collection Timer (mac dinh 120 giay)
* Thoi gian x6a mot dwong di khdng hop 1é (unreachable) khoi bang
dinh tuyén
e Puong di khdong hop 18 tiép tuc duoc quang ba trong thoi gian thong
bdo dén cic nut khac dé cac nat khac biét. Hét han thoi gian, duwong
di bi x6a.



RIPv1: Timer

€ Minh hoa hold down timer:

v Trong subt thoi gian holddown, router nhan dwoc thong tin cap
nhat tr mot router lang gieéng khac

v Mac du théng tin nay cho biét co dwong dén mang X v&i théng
sO dinh tuyen tot hon con dwédrng ma router biét tredc dd nhung
nd sé bo qua, khéng cap nhat théng tin nay.

| 4

Update after
Holddown Time

Update afier MNebwork 1

Holddown Time Down

Update after Metwork 1 down,

Holddown Tima Update after then back up for a time,
Holddown Time then down ance again

Hinh 3: Ky thuat hold down
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RIPv1: L6i dém vo han

& Mot sb 16i ¢6 thé xay ra trong qua trinh hoat déng cua RIP:
v/ Binh tuyén 1ap c6 thé xay ra khi bang dinh tuyén trén cac router
chwa dwoc cap nhat do qua trinh hoi tu cham,

N
\

1

D

B ] \ Mang dich
Khi khéng ¢6 16i, bang dinh tuyén trén cac

router déi v&i mang dich

D: directly connected, metric 1

B: route via D, metric 2

C: route via B, metric 3

10/6/2021 A: route via B, metric 3 7



RIPv1: L6i dém vo han

Lién két B-D bj dit, cac routers nén s dung lién két C-D. Qua
trinh dién ra bat dau tw khi B phat hién ra dwong di dén D khéng
str dung dwoc nira.
Thoi gian ------ >
D: dir, 1 dir, 1 dir, 1 dir,1 ... dir,1 dir1
B:unreach C, 4 C, 5 C, 6 C, 11 C, 12
C:B, 3 A 4 A, 5 A, 6 A, 11 D, 11
A:B, 3 C, 4 C, 5 C, 6 C, 11 C, 12
dir = directly connected
unreach = unreachable
Ban dau B phat hién khdng di dwoc dén dich
Nhwng A va C van chwa dwoc cép nhat
B lai nght 1a cé thé di dén dich qua C. Va quang ba dwdng di do.

v0/6/Qua trinh ndy cé thé 13p vd han dbi véi mot sé trwdng hop. 78



RIPv1: L6i dém vo han

v Pém vb han: Véi cac giao thire dinh tuyén vector khoang
cach s dung routing metric la s6 hop thi méi khi router
chuyén thong tin cap nhat cho router khac ,chi sb hop sé
tang l1én 1.

v Viéc cap nhat sai vé bang dinh tuyén nhw trén sé bj 1ap
vong nhw vay mai cho dén khi nao cd mét tién trinh khac
cat diet dwoc qua trinh nay.

v Mét s6 phwong phap st ly trong RIP:

v RIP s dung mét gia tri vira di nhé, 16 hop dé gan cho khoang
cach t6i da co thé co.

v Ky thuat cat hang ngang (split horizon update): router sé khong
cap nhat thong tin dinh tuyén vé tuyén dwong nguwoc tro vé
router tr do da hoc dwgc thong tin vé tuyén dwong.

v Ky thuat route poisoning c6 thé dung dé update théng tin dinh
tuyén 16i mét cach truc tiép.
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RIPv1: Ky thuat cat hang ngang

& Tranh 16i 1ap v6 han:
v Ky thuat cat hang ngang (split horizon update): router sé
khong cap nhat théng vé tuyén du’(yng‘ngu’qc tro router
ma tw do no da nhan dwoc théng tin vé tuyén dwong .

B : khong gui lai
théng tin cho A
vé Mang 1 nifa ———

thong tin cho A z -
vé Mang 1 nita |
o]

Hinh 3: Ky thuat cat hang ngang J
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RIPv1: Ky thuat cat hang ngang

v Split horizon update with Poison reverse

v dwoc str dung dé tranh xay ra cac vong lap 1én

v V&i truic‘yng hop mot mang khong truy cap dwgc nira, routpr thdng
bao thang thong tin nay bang cach dat gia tri cho thong so dinh
tuyén I&n hon gia tri t6i da (VD: 16 trong RIP)

v/ quang ba nguoc lai (poison) thdng tin nay dén ca giao dién ma tw
do hoc duoc thdng tin = Khac biét vai Split horizon.

v Router nhan duoc tiép tuc pha v& luat Split Horizon va giri thong
tin tuyen dwong vo han ngwoc den router ma no twng nhan thong
tin Vé thén du,é’ng R outer A Rouler B Router C Router E

'~:-., E Netwaork 3 Metwaork 4 Network 5
Router D
10/6/2021 When Network 5 goes down, Router E initiates route poisoning by 81
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RIP v1: Ky thuat triggered update

e Split horizon c6 thé x&r ly dwoc trwong hop chi
cd 2 router lién quan dén viéc 1ap vo han

e Néu co tir 3 router tro [é€n??

* Triggered update yéu cau cac router phai
quang ba ngay bang dinh tuyén (ma khbéng
ch® dén chu ky update) moi khi mot tuyén
duwong cd su thay d6i metric



RIPv1: khudén dang goi tin

@ S dung UDP dé trao doi cac goi tin
update.
€ Cong 520 ca bén gri va bén nhan.
€ Dinh dang goi tin RIP:
v'Cé4c théng diép RIP co thé dwoc chia thanh 2
loai:
v'goi tin tra O
v'géi tin yéu cau.
v'Ca 2 loai gbi tin déu s dung chung mét dinh
dang
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RIPv1: khudén dang goi tin

0 1 2 33

01 234567890123 450678901234506789701
+—+—-4+—-+-+—-4+—-+—-+—-+—+—+—-+—-+—-F+—+—+—F—+—F—-+—+—F—+—F—F—t—F—+—+—+—+—+—+

| command (1) | version (1) | must be zero (2) |
- - e +

| address family identifier (2) | must be zero (2) |
e e +

| IP address (4) |
e +

ROUQi | must be zero (4) |
entry | +- - - - - - - - +
| must be zero (4) |
e +

| metric (4) |
—t +

The portion of the datagram from address family identifier through
metric may appear up to 25 times. IP address i1s the usual 4-octet
Internet address, in network order.
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RIPv1: khudén dang goi tin

v Tredng COMMAND xac dinh cac thao tac thuwc
hién va cling phan biét gadi tin request hay
response.

- 1- Request: gai tin yéu cau bang dinh tuyén.

2- Response: N6i dung goi tin bao gom toan b bang

dinh tuyén cua nut gui. Goi tin nay tra 1o cho mét

request trwédc do hoac co thé la goi tin update dwoc
sinh ra b&i ngudi guri.

3 —traceon: Khong dung nira

4-traceoff: Khdng dung nira

5-reserved: Dung riéng cho Sun Microsystems

Néu céac Iénh m&i dwoc bd sung, nd sé dung cac ma
|énh twr 6 tro di.
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RIPv1: khudén dang goi tin
v Trirdng VERSION chtra phién ban dang hoat ddng cua
RIP,

v Treedng ZERO, khéng dwoc dac ta theo RFC-1058 duwoc
dat theo chinh gia tri mac dinh ctda né la 0. Truwdng nay
dwoc thém vao dé cung cap sw twong thich v&i cac phién
ban RIP khac nhau.

v Trwdrng Address-family identifier (AFI) dwoc st dung dé
dac ta giao thirc dwoc dinh tuyén dwoc st dung. Vi du gia
tri caa AFI cho giao thirc IP 1a 2

v Tredng ADDRESS chi dia chi IP cua dich/mang dich

v Trwedng METRIC chi s hop can phai nhay dé toi dich. Gia
tri cho dwong di hop € tr 1-15, va 16 cho poisoning route.

v BPoc thém dac ta trong RFC-1058
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RIPv1

¢ VVan de khi thiét ké RIPv1:
v RIPv1 khéng hé tro cac mang con cé dé dai mat na khac nhau.
4 Phén hoach dia chj IP v&i RIPv1 yéu cau mat na mang con
giong nhau cho moéi mang con.
v Gi®i han §6 hop trong RIPv1 la 15. Vi vay kich thwdc mang
khong thé vuot qua so6 gi¢i han do.
Router A 172.16.3.5/24 Router B

172.16.4.2/24
172.16.1.0/24
Hinh 4: Cac dia chi mang phai c6 cung subnet mask
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* RIP v2



Giao thre dinh tuyén RIP

@ RIP phién ban 2 RIPv1 (RIP version 2):

v'RIPV2 1a giao thirc dinh tuyén dung dia chi IP

Khong phan I&p,

v RIPv2 ¢6 thong tin vé mat na mang con va ho tro
cac mang con co do dai mat na khac nhau.

v RIPv2 str dung dia chi da hudng.

v RIPv2 dwgc mo ta trong

« RFC1387 "RIP Version 2 Protocol Analysis" nam 1993,

« RFC1388 "RIP Version 2 Carrying Additional
Information” nam 1993

« RFC2453: RIP v2, thay thé RFC1723, 1388.
« RFC1389 "RIP Version 2 MIB Extensions" nam 1993. i
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Giao thre dinh tuyén RIPv2

@ RIPVv2 |1a ban dwoc phat trién tir RIPv1 nén co6 cac dac diém
nhw RIPv1:

v' La mét giao thtre dinh tuyép theo vécto khoang cach, str dung
sO lwgng hop lam thdng sO dinh tuyén.
v’ Gia tri hop tbi da la 15.
v Th&i gian gilr cham (hold-down) cling la 180 giay.
v SEJ’ dung co ché split horizon, triggered update, reverse poison
dé chong lap vong.
& RIPv2 da khac phuc dwoc nhirtng diém gidi han cia RIPv1.

v RIPV2 c6 giri mat na mang con di kém v&i cac dia 9hi~mang
trong thong tin dinh tuyén. Nho dé ma RIPv2 c6 thé ho tro IP
khdng phan I&p va cac mang con co mat na khac nhau.

v RIPV2 c6 hé tro viéc xac minh thong tin dinh tuyén.
v' RIPV2 glri théng tin dinh tuyén theo dia chi da hwéng 244.0.0.9.
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Giao thre dinh tuyén RIPv2

OCau truc ban tin cua RIPv2 cho phép mang
nhiéu théng tin hon RIPv1

& Mot sO dac tinh sau day la nhirng dau hiéu
I&n nhat dwoc bd sung vao RIPv2:

v’ Xac thuwe cac gaoi tin RIP véi router.
v'HO tro mat na con.

v'Dia chi IP bwdc ké tiép.

v'Ban tin quang ba nh& dia chi multicast.

Hinh 4: Cau tric ban tin RIPv2
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RIPv.2: Khuon dang goi tin

 Phan header gidng RIPv1
« Khudbn dang cua cac route entry:

0 1 2 3 3
012345678901 23450678901234567289°01
+—t+—-+—+—+—-+—-+—F—-F—-+—+—+—+—F—F—-F—F—+—tF—F+—F—F—F—F—tF—t+—F+—F—F—F+—+—+—+
| Address Family Identifier (2) | Route Tag (2) |
o e et +
| IP Address (4) |
e +
| Subnet Mask (4) |
e +
| Next Hop (4) |
e et ettt e +
| Metric (4) |



Giao thre dinh tuyén RIPv2

& Cac trwvdng trong dinh dang ban tin IP RIPv2:

v Command, Version number, AFI, Address, Metric:
Churc nang cla chung ciing gidng nhw trong ban tin
RIPv.1.

v’ Unused: C6 gia tri dwoc thiét [ap mac dinh 14 0.
v'Route tag (Nhan dwdng di): Cung cap mot phwong
thirc phan biét gitra bd dinh tuyén ndi bd (st dung
giao thirc RIP) va cac bd dinh tuyén ngoai (st dung

cac giao thirc dinh tuyén khac).

v Subnet mask: Chira dwng mat na mang con cho cac
bd dinh tuyén.

v'Next hop: Cho biét dia chi IP cda router tiép theo ma
goi tin ¢o thé dwoc chuyén tiép dén.
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RIPvZ2: Thong bao co xac thuc

€ Thong bao coé xac thwe ¢co khudn dang hoi khac
& Toan bd Route entry dau tién dwoc dung dé mang thong tin
xac thuc
® AFI = OxFFFF
€ Authentication type: Loai xac thirc. Hién tai gia tri la 2
v Authentication: Mat khdu & dang khéng ma hoa.
v ﬁ\gg}entification v&i mat khau ma hoa MD5 dwoc dwa ra vao
v/ Con lai tdi da 24 Route entry tiép theo dé lwu cac thdng tin
o duwong di 1 2 33
012345678901234567890123456782901
N B T R S

| Command (1) | Version (1) | unused |
e —— e — e +
| OxXFFFF | Authentication Type (2) |
e e +
- Authentication (106) ~
- +
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RIPvZ2: multicast

@ Ho tro multicast trong RIPv2:

v'RIPv2 con ho tro phat multicast so v&i phién
ban 1.

\/Trong RIPv1, Khi mot router moi tham gia
vao mang, n6 sé gui broadcast goi tin
Request yéu cau bang dinh tuyén.

v'RIPv2 st dung dia chi da hwéng 224.0.0.9 dé
ohat multicast cac thong bao chi t&i cac bd
dinh tuyen str dung giao thirc RIPv2 trén mot
mang ma thoi.

= Giam tai cho cac nut khdong ho tro RIPv2 (vi du
cac nut chi chay RIPv1).
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RIPvZ2: timer

& Cac timer trong RIPv2 cling twong tw

RIPv1
« Update timer dinh ky diéu khién viéc gtri thdng
bao,
« Invalid timer quan ly tinh hop 1& ctia mét tuyén
duwong sau moét thoi gian khdng dwoc cap nhat

» Garbage collection timer: Quan ly thoi gian mét
tuyen duwong khong con hop I€ con lwu lai trong
bang dinh tuyén dé théng bao cho cac nut khac.
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RIPv2

& Van dé khi thiét k& mang voi RIPv2:

v RIPV2 ho tr VLSM bén trong mang va CIDR.

v' RIPv2 cho phép tom tat cac 16 trinh trong cung 1 mang.

v' RIPV2 van c6 gi¢i han s6 hop 1a 16.

v' RIPV2 glri bang dinh tuyén 30s méi lan dén cac may dé gwi dia
chi IP 1a 224.0.0.9.

v RIPv2 thuwdng 9(’) gioi han khi truy nhap vao mang noi ma giao
thirc nay co thé hoat déng lién két v&i cac may chu dwoc thue
hién dinh tuyén.

v' RIPV2 ciing cung cap xac thwe thdng tin dinh tuyén
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So sanh RIPv1 va RIPv2

& Nhirng diém khac nhau gitva RIPv1 & RIPv2:

RIP version 1 — RIPv1 RIP version 2 — RIPv2
Pinh tuyén theo 16p dia chi. Dinh tuyén khong theo 16p dia chi.

Khong gtri thong tin vé mat na mang | C6 gui thong tin vé mat na mang

con trong thong tin dinh tuyén. con trong thong tin dinh tuyén.

5 .| Cohd trg VLSM. Do vay cic man
Khong ho trg VLSM. Do d6 tat ca - ay ang

, trong hé thong RIPv2 c6 the cb
cac mang trong h¢ thong RIPv1 phai 8 s 8

o _ chiéu dai mat na mang con khac
c6 cung mat na mang con.
nhau.

Khéng ho trog CIDR Co ho trg CIDR.

Khong c6 co ché xac minh thong tin | C6 co ché x4c minh thong tin dinh

dinh tuyén. tuyén.

. , o L . | Guri thong tin dinh tuyén theo dia
Gui quang ba thong tin dinh tuyén

L da hudng 224.0.0.9 nén hi¢u qua
theo dia chi : 255.255.255.255

hon.

Cung gitt nhitng thong tin giéng nhau vé dich nhung RIPv1 khong giit
duoc thong tin vé mit na mang con con RIPv2 gitr dugc thong tin vé mit

na mang con.
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