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NGHIEN CUU Vi BINH TUYXN THEO LINK-STATE VA CQU HINH OSPF TREN
THIXT Bl MANG CUA CISCO

NguyHn Tet Thang', L4 Dang Hiyp?
Ngay nhdn bai: 30/10/2023 Ngay chdp nhan dang: 21/12/2023

Tom v t: Trong giao thirc dinh tuyén Link-State, moi bé dinh tuyén (router) sé thu nhdn
toan bg co so dit ligu vé trang thai cac dwong lién két lan cdn (neighbor) trong mang, qud trinh
nay dwoc goi la hoc mang. Bang cdch sir dung nhiing thong tin ndy, moi router sé xdy dung bang
cau tric lién két (LSDB) hodan chinh va tinh todn tuyen duwong tot nhat bang thudt todn SPF cho
bat ky géi dir liéu ndo, khi do moi router trong két néi internet déu cé ciing théng tin vé két noi
internet. Dinh tuyen theo trang thdi lién két sir dung khdi niém ving. Nguwoi qudn tri mang cé thé
chia mién dinh tuyen thanh cac vung riéng biét givip hoi tu nhanh, giam kha nang tao vong lap
trong mang, kiém soat lwu luong, cdp nhat bang dinh tuyen nhanh. Trén co s6 Iy thuyét, tdc gia
trinh bay néi dung cdu hinh OSPF trén mé hinh mang cy thé.

T khéa: Giao thirc dinh tuyén Link-State, bg dinh tuyén, bang dinh tuyén, trang thdi cdc
dwong lién két, hdi tu nhanh, ving, bang cdu triic lién két, thudt todn SPF.

RESEARCH ON LINK-STATE ROUTING AND OSPF CONFIGURATION ON
CISCO NETWORK DEVICES

Abstract: In the Link-State routing protocol, each router acquires an entire database of the
state of neighbor links in the network, a process called network learning. Using this information,
each router builds a complete link states database and calculates the best route for any given
data packet, then every router in the internet connection has the same information about internet
connection. Link-state routing uses the concept of areas. Network administrators can divide the
routing domain into separate areas to help quickly converge, reduce the possibility of creating
loops in the network, control traffic, quickly update routing tables. Based on theory, the author
presents OSPF configuration content on a specific network model.

Keywords: Link-State Routing Protocol, Router, Routing Table, Link State, Fast
Convergence, Zone, Topology Table, SPF Algorithm.

1. GIOI THIHU

Ngay nay, cu0c sOng ngay cang hién dai thi nhu cau trao ddi thong tin, tim kikm thong tin,
gidi tri...cla con nguoi ngay cang tang. Bii vay dé d p (rng dwgc nhu cau clia nguoi st dung thi
cac hé thong mang cling phai thikt ki sao cho phu hop.

D6i vi cac hé thdng mang noi chung thi cac bd giao thirc ngay cang trid nén quan trong va
¢ y nghfa s6ng con trong viéc ddm bdo vé co si giao thrc nén tdng cho qua trinh truyén dy liéu.
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Viéc dinh tuy$n (routing) duwgc thic hién dda trén nén cac goi dy li€u clia b0 giao thirc. Qua
tr nh dinh tuybn trén mang gidi quybt nhyng van dé mau chot trong qua trinh truyén dy liéu nhu:
t m dwong di tét nhat dbn dich, giti dy liéu theo duwong di d  va khac phuc céac s st ¢0 trong qua
trinh truyén dy liéu d¥n dich. Vi vay khi thibt ki hé thdng mang, viéc chon giao thirc dinh tuyln
cho mang 1a h¥t slrc quan trong. Chon giao thirc dinh tuy§n nhu thk nao dé hé thong mang c6 thé
hoat ddng t6i wu nhu 1a: téc dd hodi tu nhanh, t6n it bing thdng, dé cdu hinh, dé quan tri, khong bi
lhp vong... Trong pham vi bai vikt nay tac gid tap trung trinh bay nhyng nghién cltu vé dinh
tuyfn theo Link - State va ng dung dé cu hinh dinh tuy¥n OSPF trén thi§t bi mang cla Cisco.

2. NOI DUNG

2.1 Céc khai niym va thuat ngy trong dinh tuyén

- Dinh tuybn (routing): La qu tr nh t m duong di t6t nhat d€ chuyén cac goi dy liéu di ty
mot nit ngudn gli d¥n mot nat dich can gl trén hé thdng mang. Trén dwong di g i dy liéu can
glri c¢6 thé di qua mot hay mot sO mang m y tinh trung gian. Qu tr nh dinh tuyKn thic hién tai
16p 3 (Network Layer) trong mo hinh mang OSI.

- Dinh tuy¥n IP (IP routing): La qua trinh dinh tuy$n dda trén cac dia chi IP, dia chi IP
dwgc dht cho ¢ nit ngudn va nit dich, bao gdm ba loai: Dia chi IP clla m0t tram trén mang, dia
chi IP clia m6t giao dién trén cOng vao, dia chi IP clla m6t mang. Dda trén dia chi IP, cac giao
thtrc c6 thé thic hién dinh tuy¥n theo phan 16p mang hohc dinh tuy$n khong theo phan 16p mang
CIDR (Classless InterDomain Routing).

- Cac giao thiic dinh tuyWn (routing procotols): La cac giao thirc dugc cai dht trén cac hé thdng,
thikt bi mang, thtic hién dinh tuy¥n mot cach ti dong dla trén qua trinh trao d6i thong tin v& mang
giVa cac bd dinh tuykn vé trang thai clla mang. N6 hoat ddng nhu 1a cac hé thdng dyn duwdng d¥n
dich trong 19 trinh truyén dy liéu ty mot ngudn dn dich, t& dong tim ra cac tuy$n t6i wu nhét.

- Céc giao thirc dinh tuybn dang dugc st dung phd bifn: Open Shortest Path First (OSPF),
Routing Information Procotol (RIP), Intermediate System to Intermediate System (IS-IS),
Interior Gateway Routing Protocol (IGRP), Enhanced IGRP (EIGRP), Exterior Gateway
Procotol (EGP), Border Getway Procotol (BGP)... [5]

- B0 dinh tuy$n (router): La mot thikt bi mang c6 cic thanh phan co ban gidng nhv mot may
tinh, va co cac cOng giao tikp (interface) dé thtic hién chirc nang cdng vao (gateway) cho mdi
mang. BO dinh tuy¥n 14 thikt bi d ng dé kt n6i cidc mang logic v&i nhau, ¢ hai nhiém vu chinh 1a:
KKt ndi hai hé thOng mang v&i nhau, m3i mang duoc nbi vao mot cdng cla router; Chon duong di
tOt nhét dé chuyén cac goi dy liéu giya cac mang may tinh dda trén bang dinh tuyn.

- Bang dinh tuybn (routing table): La mot bang danh muc cac tuyn nam trong cic bd dinh
tuyfn hay cac tram trung chuyén va dugc slv dung dé tra clru cac tuybn chuyén cac goi dy liéu
theo ¢ ¢ dudng khac nhau d§n dich. Bang nay déi chibu mai dich d§n véi dia chi cla cac bd dinh
tuyKn dé x ¢ dinh budc truyén kY tikp din dich.

- Khoang céch trong mang (metric): La mot don vi do luong dé x ¢ dinh khodng cach hay
d0 dai cla mOt tuybn ma goi dy liéu phai di qua. Bon vi do duge cac giao thic dinh tuy¥n st
dung dé chon duong di.

- X cdinh duong di: La qua trinh 18a chon cac tuy$n din dich dda trén cac tuy$n duoc cai
dht trong bang dinh tuy¥n. Mot tuy$n trong bang dinh tuy¥n c6 hai thong s6 quan trong la: Chp
gén kit dich d¥n/nexthop va khodng céach.

- Vung (4rea-id): Khi mang 16n ngudi ta chia lam nhiéu vang, M&i mot viung sk dht cho
mOt Area-id. Ving trung tim c6 Area-id phai bang 0.[1]

2.2 Giao th3c dinh tuyén theo Link-State

Giao thitc dinh tuybn theo Link-State hoat ddng theo quy tic khi mdt router duwoc cai dht
giao thirc dinh tuyfn Link-State thi route d sk thu nhan toan bd co sit dy liéu vé trang thai cac
duong lién kKt giya cac mang, qu tr nh nay dugce goi la hoc mang.
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Theo Ton Stoica [3], cic router trong mang sk nhan bikt v& toan bd kikn triic clia lién mang
thong qu ¢ ¢ dudng lién kbt giya cac mang, ¢ ¢ duwong lién kht ¢ ¢ ¢ don vi do khoang cach
khac nhau. Tuy thudc vao bang thdng, do tré, tinh 6n dinh clla mang,... dé xay diing co si dy liéu
ki$n tric mang.

Sau khi thu nhan dugc thong tin vé day di vé céc router 1an cén, ¢ ¢ router tinh to n duwdng
di t6i wu d¥n cac router khac dda theo gidi thuat Dijkstra, con goi la gidi thuat SPF (Shortest Path
First), ty d xay ding ciy duwong di ngan nhat din tét cd cac router trong mang.

Céc router tao ra bang dinh tuy$n d¥n cac router khac ty vi tri cla nd. Bang dinh tuyfn c6
ba trvong quan trong la (Dest, Nexthop, Cost)[S] Khi cé st thay ddi xay ra trong kifn tric mang,
nKu mdt router phat hién ra n6 sk loan truyén quang b d¥n tt c& cac router khac trén mang dé
cap nhat ngay.

OSPF la giao thirc dinh tuy¥n theo Link-State st dung khai niém ving (hinh 1). Quan tri
vién mang c6 thé chia mién dinh tuy$n thanh cic khu vic riéng biét gitip ki€ém so t luvu lugng
cap nhat dinh tuy$n.

ABR \
/

P \_
l’ %;—1_,,%, INTERNET {
\ ASER

OSPF
\ AREA 0
\ (Backbone Area)
N /
N 7
~ rs
~ -

Hinh 1. So dé trang thdi lién két mang

NKu quy md hé thdng mang nho thi ching ta c¢é thé cu h nh OSPF don v ng (Single Area).
Tuy nhién, khi kich thuéc mang 16n thi viéc st dung OSPF don v ng sk ndy sinh cac van dé sau:

- Kich thuwéc bang dinh tuyln trén m8i Router 10n khi kich thuéc mang 16n.

- Co sit df liéu v& céu trac mang clla m3i Router sk 16mn.

- Céc Router phai thiic hién nhiéu 1an tinh to n dwong di t6t nhét bang thudt toan SPF gay
tiéu tOn tai nguyén.

Dé gidi quykt han ch¥ clia OSPF don v ng, nguoi ta chia mang 16n thanh cdc ving nho
hon goi 1a cac Area (hinh 1). N6 cho phép Router trong m8i v ng duy tr co sin dy liéu riéng cla
v ngd vat m luoc co s dy liéu clia ¢ ¢ v ng kh ¢. Ddm bao dugc tinh kit ndi giya cic Area
va cadc mang bén ngoai hé thdng la doc 1ap v&i nhau. V ng chinh trong OSPF duoc goi la
Backbone-Area (hohc Area 0), tdt cA ¢ ¢ v ng kh ¢ déu phdi kit n6i t&¢i Area 0. [1]

* Uu diém c6a viYc chia mHng 16n thanh cic viing nho (Area):

- Cac Router bén trong mdt Area chi can quan tdm d§n Link-State Database clia Area chlra
n6, khéng can quan tdm d¥n toan mang khi d sk gidm chi phi bd nho.

- Bang dinh tuyKn ctia Router bién sk ngén gon honv ¢ thé tém tt (summary) ¢ ¢ dia chi
mang theo Area.

- Gidm tan suat si dung thuat toan SPF, cic Router trong mot Area chi tinh toan lai khi c6
st thay doi bén trong Area.

- Cac Router chi glti cac goi Link-State Update (LSU) cho cac Router khac trong ving cla
n6 khi c6 st thay doi. Gidm cac géi LSU trén toan mang.

* So sanh mdt s6 diic diém co ban giira dinh tuyén Link-State va dinh tuyén Distance-Vector
Link-State Distance-Vector
- Céc router sk trao d6i cic LSA v6i nhau dé xay |- Cac router thiic hién giti dinh ky toan bd bang
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ding va duy tr co st dy liéu vé trang thai cac
duong lién kBt hay co si dy liéu vé cau triic mang.
- MB3i router déu c¢6 moét ¢ i nhn day di va cu
thé vé& céu tric cla hé th6ng mang. Ty d mai
router sk ding thuat toan SPF dé tinh toan chon
duwong di tot nhat dn tyng mang dich.

- Khi ¢ c router dinh tuy$n theo Link State d
hoi tu xong, n6 khong thiic hién cap nhét dinh
tuy¥n theo chu ky ma chi cap nhét khi nao ¢6 sd
thay doi xdy ra. Do d thoi gian hdi tu nhanh,
khong bi Loop va it ton bang thong.

- Giao thirc dinh tuyln theo link state co hd trg
CIDR, VLSM nén chiing 1a m6t chon 1da t6t cho
cac mang 16n va phlrc tap. Nhung dong thoi nd
doi hoi dung lvgng bd nhé 16n va kha nang X 1y
manh clla CPU cUla router.

- D€ dam bdo la céac database ludn c6 thong tin
m6i, trong ¢ ¢ LSA nay dwgc d nh thém chi s6
sequence. M&i khi router gti ra m0t phién ban
LSA update khac, n6 sktdng gi trid 1én 1. Nhw
vay, gia tri sequence cang cao thi LSA update
cang moi.

dinh tuy$n cla minh va chi glti cho cac router
Neighbor kbt n6i tréic tilp vGi minh.

- Céac router khong bilt duge dudng di dn dich
mot cach cu thé, khong bikt vé cac router trung
gian trén duong di va cau truc kit n6i giya chang.
- M3i router glti bang routing clia minh cho cac
router neighbor bang cach broadcast thong tin
trong bdn tin cdp nhét dinh tuybn trén cac
interface dugc cau hinh chay giao thic dinh
tuyn ma khéng quan tdm d¥n van dé cac router
neighbor ¢6 nhan ding hay khong, khong céan
chay giai thuat phirc tap d€ nhén tim ra route tOt
nhét.

- Céc router phdi sau m0t s6 chu ky méi nhén
dugc thong béo vé ¢ ¢ thay ddi clia mang, ty d
dyn d¥n viéc Loop trén mang, thdi gian hoi tu
cham.

- Mai router thic hién cép nhét thong tin dinh
tuybn theo dinh ky nén ton nhiéu bang thong
duong truyén. Khi c6 st thay doi xay ra, router
ndo nhén bikt si thay d6i dau tién sk cap nhat
bang dinh tuyfn clia minh trwdc rdi chuyén bang
dinh tuy$n c@p nhét cho cac router Neighbor.

2.3. HoHt d¥ng céa bX dinh tuyén (router) theo Link-State

2.3.1. Thiét lgp ving lan cdn

Céc bd dinh tuybn hd tro OSPF sk nhan ra nhau trén mang trude khi chung c6 thé chia se
thong tin. BO dinh tuy$n sk glti cac “Hello packet” ra tat ca cac giao dién dé x ¢ dinh xem hang
xom lan cén c6 hién dién trén cac lién kht d hay khdng (hinh 2). NKu ¢6 hang xém hién dién, b
dinh tuybn sk ¢ géng thikt 1ap 14n can voi hang x md . [1]

10.5.0.0/16

10.2.0.0/16

10.1.0.0/16

10.11.0.0/16

10.8.0.0/16

Hello Packets

-_—

Hinh 2. Bo dinh tuyén trao doi Hello Packets
2.3.2. Trao doi quang ba trang thai lién ket
Sau khi c4c vung 1an can dwgc thikt 1ap, cac bo dinh tuybn sX trao ddi, quang b4 trang thai

lién kit (Link State Advertisements -LSA) clia minh (hinh 3). LSA cha trang thai va chi phi cla
mdi lién kBt duge kit ndi tréic tikp. BO dinh tuybn glti LSA clia minh t¢i cidc hang x6m lan cén.
Cac hang x6m 14an can nhan dugc LSA ngay 1ap tlre glti LSA t6i cac lang giéng duoc kit ndi triic
tikp kh ¢, cho d¥n khi tat ca cac bd dinh tuyKn trong mang (area) déu c6 LSA.
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Hinh 3. B dinh tuyén trao déi LSA

2.3.3. Xay dung co so dir liéu trang thdi lién két

Trong qua trinh hoc thong tin vé mang, mdi cOng giao dién cla router khi kKt n6i v&i mot
mang dugc dinh danh dia chi IP theo mang. Router 1dy dia chi IP thdp nhét hohc cao nhat lam
dinh danh cho né trén mang. Giao th*c dinh tuyfn link-state duy tri mot co si dy liéu vé moi
lién kKt v@i cac router khac trong mang nho' qu tr nh trao ddi cac LSA vGéi nhau theo phuong
thirc loan truyén quang ba.[4]

Sau khi nhan dwoc LSA, cac bd dinh tuykn hd tro OSPF sk xay diing bang céu trac lién kit
(LSDB) ddia trén cac LSA nhan dugc (hinh 4). Co si1 dy liéu nay cubi cung chira tat ca thong tin
vé cdu tric lién k¥t clia khu vtic. Moi thay ddi vé kikn tric mang, nhv thém nit mang, m6t nut
mang bi gy, ... déu dugc cap nhat mot cach tlrc thoi.

10.5.0.0/16

20 f-Sadlh 10

10.2.0.0/16 10.9.0.0/16

10.1.0.0/16 10.11.0.0/16

"IBR.10.3.0.0/16
Bang céu truc lién két
(LSDB) 10400016 i 10.10.0.0/16

10.8.0.0/16

Hinh 4. M6 hinh RI tao bang cdu triic lién két

NKu mang 6n dinh, giao thlrc trang thai lién k§t lhp lai LSA thuong xuyén, vi du: OSPF
quang ba LSA theo chu ky sau 30 phat. Tat ca cac bd dinh tuy§n déu tim hi€u thong tin gidng
nhau vé tat cd cac b0 dinh tuyln va mang con trong mang. Thong tin nay dugc luu try trong
RAM cUa bd dinh tuy¥n va n dwgce goi la Co sid dy liéu trang thai lién kit (LSDB). Trong cac
b0 dinh tuy¥n, chiing c6 mot ban sao gidng hét nhau clla LSDB trong b0 nhé. [2]

2.3.4. Thuec thi thuat toan SPF dwa vao giai thudt Dijkstra

Trén co sin dY liéu kifn tric mang thu dugc, bd dinh tuyhn xay ding bang cdu trac lién kit
(LSDB) bang cach st dung kbt qua tinh toan dia trén thuét toan Dijkstra duong dyn ngén nhét
(SPF). Thuét toan SPF tao cdy SPF bang ¢ ch dht m&i b dinh tuykn i gc cay va tinh to n dwong di
ngén nhét t&i mai nat. Cay SPF sau d duoc st dung dé tinh toan cac tuykn dudng t6t nhit. OSPF
dht cac tuyn tOt nhat vao co si dy liéu chuyén ti§p, dwoc st dung dé tao bang dinh tuyln.

Phat biéu bdi todn:
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Input: Cho d6 thi ¢ hudng G=(V, E) co trong s6 khéng am.

Trongd V={a,al,..an} tdp c cdinh

E={(a,al), (al,a2), ... ,(an-1,an) } t&p cac canh (cung)

Output: Pudng di ngdn nhét ty mot dinh din ¢ ¢ dinh con lai

Y tudng thudt todn: [6]

Budc 1: VGi dinh xudt phat a, gan nhan d(a) := 0.

Buéc 2: NKu ¢ canh (ai, aj) ma dinh ai d dwoc g nnh nvadinh aj chua duge gan
nhan hohc dinh aj d dwgc g nnh nnhung d(ai) + c(ai, aj) <d(aj) th gidm nhan:

d(aj) := d(ai) + c(ai, aj)

Buéc 3: Lhp lai buéc 2 cho din khi khong gan hohe gidm nh n dwoc nya.

Mo ta thudt toan:

Procedure DIJKSTRA(a);

Begin
for aj € V do //khni tao
begin
dlaj] = Cla, aj];
Truoc[aj] = a;
end ;
S = V\{a};
while S#J do
begin
chon dinh ai € Sma L[ai]=min {d[aj]|aj € S };
S := S\ {ai};
for ajeS do
if d[aj] > d[ai] + CJai, aj] then
begin
d[aj] := d[ai] + CJ[ai, aj];
Truoc[aj] = ai;
end
end
End ;
Gia st chay thuat to n trén chiing ta t m dwgc mot cdy SPF cla do thi nhu hinh 5:

10.5.0.0/16

10.1.0.0/16 10.11.0.0/16

Bang cau truc lién két
(LsSDB) 10.4.00/16 o3 10.10.0.0/16

Hinh 5. M6 hinh RI tao cay SPF
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2.3.5. Chon con dwong tot nhat

Sau khi cay SPF duoc xdy ding, ¢ ¢ dwong dyn t6t nhét t6i mdi mang sk dwoc cung cép
cho bang dinh tuybn IP. Tuykn dwong sk dwoc chén vao bang dinh tuyKn try khi c6 tuy$n duong
d¥n cung mOt mang v&i khodng cach quan tri thdp hon, chyng han nhu tuyln tinh. Quykt dinh
dinh tuy$n duoc thtic hién dla trén cac muc trong bang dinh tuy¥n.

10.5.0.0/18

10.2.0.0/16 28

10.1.0.016 10.11.0.0/16
10.4.0.0/15 10.10.0.0/16
10.8.0.0M86

Piém dén Con dwéng ngan nhat Tri gia
10.5.0.0/16 R1—=R2 22
10.6.0.0/16 R1-R3 iy

— - 10.7.00/16 R1—R3 15
10.800/16 R1-R3—+R4 17
10900/16 R1—R2 30
10.10.0.0/16 R1—+-R3—+=R4 25
10.11.0.0/16 R1—R3—=R4—R5 27

Hinh 6. Noi dung cua cay SPF R1

Vi du: trong hinh 6 mé t& thong tin chi tikt cla cay SPF cla route R1.

2.4 Cau hinh dinh tuyén OSPF trén thiét bi mHng céa Cisco

2.4.1. M6 hinh Lab cdu hinh OSPF Area 0 cho thiét bi mang Cisco dwoc mo ta chi tiét
trong hinh 7:

Mt
defaul-infomation originate

@)
L1:1.1.1.1432 = 172.18.0.0730

RERRH - 182.182.1.0024
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i : - i 0
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Hinh 7. So' d6 mang logic
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2.4.2. Yéu cau bai Lab
C4u hinh dinh tuy¥n OSPF area 0 theo s d6 mang hinh 7:
- Dinh tuy$n OSPF Area 0 cho R1, Sw_Core 01, Sw_Core 02
- Lién kHt trong Area 0 1a lién kit Point-to-Point
- Céu hinh vlan10, vlan20
- R1 c¢dp DHCP cho vlan10, vlan20
- Céu hinh d&dm bao:
Router-id clia R1 1a: 1.1.1.1
Router-id clla Sw_Core 01 1a: 2.2.2.2
Router-id clla Sw_Core 02 1a: 3.3.3.3
He théng di ra ngoai internet.
2.4.3. Cau hinh dinh tuyén OSPF area 0 trén Router Cisco
- Code cdu hinh trén R1:(Pat Ip cho cdc interface, cau hinh DHCP cho vianl0, vian20,
cau hinh OSPF, dat network, ip route, NAT)
hostname R1
int 11
ipadd 1.1.1.1 255.255.255.255
no shut
ip add 192.168.1.200 255.255.255.0
int e0/1
no shut
duplex full
ip add 10.0.0.1 255.255.255.252
ip ospf network point-to-point
int e0/2
no shut
duplex full
ip add 10.1.0.1 255.255.255.252
ip ospf network point-to-point
int e0/3
no shut
ip add 172.16.0.1 255.255.255.252
ip dhep excluded-address 10.10.0.1 10.10.0.10
ip dhep excluded-address 10.20.0.1 10.20.0.10
ip dhcp pool vlan10
network 10.10.0.0 255.255.255.0
default-router 10.10.0.1
domain-name 8.8.8.8
lease 10
ip dhcp pool vlan20
network 10.20.0.0 255.255.255.0
default-router 10.20.0.1
domain-name 8.8.8.8
lease 10
router ospf 1
router-id 1.1.1.1
passive-interface default
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no passive-interface e0/1
no passive-interface e0/2
default-information originate
redistribute static subnets
network 1.1.1.1 0.0.0.0 area 0
network 10.0.0.0 0.0.0.3 area 0
network 10.1.0.0 0.0.0.3 area 0
ip route 0.0.0.0 0.0.0.0 192.168.1.1 name internet
ip route 9.9.9.9 255.255.255.255 172.16.0.2 name Wan_R2
access-list 1 permit any
ip nat inside source list 1 interface e0/0 overload
int e0/0
ip nat outside
int range e0/1-2
ip nat inside
int e0/3
ip nat inside
- Code cdu hinh trén Sw _Core 01:(Pdt Ip cho cdc interface, cau hinh: vianl0, vian20,
OSPF, HSRP, network)
hostname Sw_Core 01
int 11
ip add 2.2.2.2 255.255.255.255
int e0/1
no sw
ip add 10.0.0.2 255.255.255.252
ip ospf network point-to-point
int el/0
no sw
ip add 10.2.0.1 255.255.255.252
ip ospf network point-to-point
vlan 10
int vlan 10
no shut
ip add 10.10.0.2 255.255.255.0
standby 10 ip 10.10.0.1
standby 10 priority 150
standby 10 preempt
ip helper-add 1.1.1.1
vlan 20
int vlan 20
no shut
ip add 10.20.0.2 255.255.255.0
standby 20 ip 10.20.0.1
standby 20 priority 150
standby 20 preempt
ip helper-add 1.1.1.1
router ospf 1
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router-id 2.2.2.2
passive-interface default
no passive-interface e0/1
no passive-interface e1/0
network 2.2.2.2 0.0.0.0 area 0
network 10.0.0.0 0.0.0.3 area 0
network 10.2.0.0 0.0.0.3 area 0
network 10.10.0.0 0.0.0.255 area 0
network 10.20.0.0 0.0.0.255 area 0
- Code cdu hinh trén Sw_Core 02:(Pdt Ip cho cdc interface, cau hinh: vianl0, vian20,
OSPF, HSRP, network)
hostname Sw_Core 02
int 11
ip add 2.2.2.2 255.255.255.255
int e0/1
no sw
ip add 10.0.0.2 255.255.255.252
ip ospf network point-to-point
int el/0
no sw
ip add 10.2.0.1 255.255.255.252
ip ospf network point-to-point
vlan 10
int vlan 10
no shut
ip add 10.10.0.2 255.255.255.0
standby 10 ip 10.10.0.1
standby 10 priority 150
standby 10 preempt
ip helper-add 1.1.1.1
vlan 20
int vlan 20
ip add 10.20.0.2 255.255.255.0
standby 20 ip 10.20.0.1
standby 20 priority 150
standby 20 preempt
ip helper-add 1.1.1.1
router ospf 1
router-id 2.2.2.2
passive-interface default
no passive-interface e0/1
no passive-interface e1/0
network 2.2.2.2 0.0.0.0 area 0
network 10.0.0.0 0.0.0.3 area 0
network 10.2.0.0 0.0.0.3 area 0
network 10.10.0.0 0.0.0.255 area 0
network 10.20.0.0 0.0.0.255 area 0
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3. KXT LUAN

Dinh tuy$n theo Link-State khi hoat d0ng thé hién dwgc nhiéu wu diém hon so véi dinh
tuyln theo Distance-vecto nhuw: Cap nhét theo trang thai va c6 cai nhin vé toan b0 kikn tric mang
thong qua co s dy lidu vé kikn triic, m3i router sk ddng bd vé toan bd cau trac hé théng mang va
mOt b0 ho so day dU nén ching rat kho bi lhp vong, toc dd hdi tu mang nhanh hon, gidm luu
lvong dudng truyén; Dung don vi do dé dht cho ¢ ¢ duong lién kKt giya cac mang, d p ng duoc
dung lugng va chi phi cho dvong truyén dy liéu cu thé; Thiic hién loan truyén quang b din tét
ca cac router khac trong mang, lam cho hé th6ng mang hoat dong i trang thai on dinh hon, trong
khid RIP chi truyén d§n cac router 1an cdn nén tdc dd hoi tu cham hon; S dung giai thuat SPF
dé tao cay va bang dinh tuyfn khi mang d 6n dinh, nhu vay bang dinh tuyfn phan anh chinh xac
dwong di cla cac tuyWn tai thoi diém hién tai; C6 hd trg k¥ thuat CIDR, VLSM lam cho dinh
tuyfn theo Link-State thich hgp cho nhiéu ki€u mang.
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