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1 GIOI THIEU MON HQC THIET BI MANG

I. VI TRI, TINH CHAT CUA MON HOQC:

- Vj tri caa mdn hoc: Mdn hoc dugc b tri sau khi sinh vién hoc xong cac mén
hoc chung, cac moén hoc co s& chuyén nganh dao tao chuyén mon ngheé.
- Tinh chat cua modn hoc: La mén hoc co s& chuyén nganh bat bugc

Il. MUC TIEU MON HQC:

Hiéu biét lich sr mang may tinh

- Cai dat hé théng mang

Phu trach quan ly mét mang may tinh tai co quan xi nghiép.

Biét chuan doan va sira chita Cac su c6 co ban trén hé théng mang.
Nam vitng cac kién thuc vé thiét bi mang

I11. MUC TIEU MON HOQC:
- Tong quan vé cng nghé mang may tinh
- M6 hinh OSI
- T6 p6 mang
- C4p mang va vat tai truyén
- Gidi thiéu giao thac TCP/IP
- Cai dat dugc céc loai thiét bi mang chinh nhu: Switch, Router, Firewall...
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2 Khaui nieam vea Router

2.1 Nhieam vuivag phaan loaii.

2.1.1  Nhieam vui:

Router lag thieat bo maing hoait fiodng 60 taang théu 3 cula moa hinh OSl-taang network.
Router fiddic chea taio véui hai muic fich chinh:

Phaan calich catic maing mauly tinh thagnh calic segment rieAng bieat fied gialm hiean

Keat nodi caluc maing mauy tinh hay keat noai cauc user véui maing mauy tinh 60 cauc

khoalng cauch xa véui nhau thoang qua calc fi6dgng truyean thoang: fieén thoaii,
ISDN, T1, X.25...

Cugng voui soi phaut triedn cula switch, chéuc naéng fiaau tiean cula router ngagy nay fiad
fiodic switch fialm nhaédn moéat cauch hiedu quad. Router chae cogn phadi fiallm nhaan vieac
thdic hieén cauc keat noai truy cadp t6g xa (remote access) hay cauc keat noai WAN cho hea
thoang maing LAN.

Do hoait fioang 60 taang théu 3 culia moé hinh OSI, router sed hiedu i6dic cauc protocol
guyeat fionh phddng thouc truyean dod liedau. Calic fida chee mag router hiedu lag calic fioa

chae “gial” Adoic quy Adnh bdai cauc protocol. Vi dui nhé fida chae IP foai véui protocol
TCP/IP, fida chee IPX foai voui protocol IPX... Do fiou tugy theo caau hinh, router quyeat
fionh phodng thouc vag fiich fiedn cula vieac chuyean calic packet tog ndi nagy sang noi
khalic. Moat cauch todng quaut router sed chuyean packet theo catic boduc sau:

Noic packet.
G066 bol daing format quy fidnh bddi protocol culia ndi godi.
Thay thed phaan gdd bol fiou baéng daing format cuQa protocol cuQa fiich fiean.

Caép nhaat thoang tin vea vieac chuyean dod liedu: fida chae, traing thaui cudia ndi godi,
nbi nhaéan.

Goui packet fiedn n6i nhadn qua f6égng truyean toai 6u nhaét.

2.1.2 Phaéan loaii.

Router cou nhieau cauch phaén loaii khalc nhau Tuy nhiedn ngd6gi ta th6dang cou hai
cauch phaan loaii chul yeau sau:

Ddia theo coang duing culia Router: theo cauch phaén loaii nagy ngdbgi ta chia router
thagnh remote access router, ISDN router, Serial router, router/hub...

Déia theo caau trutc cuQa router: fixed configuration router, modular router.

Tuy nhiean khoéng cou soi phaén loaii rod ragng router: modi moat hadng saln xuaét cou
thea coll calic tedn goii khauc nhau, catich phaan loaii khatic nhau. Vi dui nho catich phaan
loaii culla hadng Cisco fi6dic trinh bagy theo balng sau:

Remote Low-end ) ) ) Modular router
Access router Fix configuration router
Router/hub
Multiport
Multi protocol |  serial router

router
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Cisco2509 | cisco7xx | C1S€©2501 | (iseo 2520 | Cisco 2505 | Cisco 2524 Cisco
Cisco 2510 Cisco 8xx Cisco02502 Cisco 2521 Cisco 2506 2525
Cisco 2511 Cisco 100x Cisco02503 Cisco 2522 Cisco 2507
Cisco 2512 Cisco 2504 | Cisco 2523 Cisco2508 Cisco 160x
AS5XXX Cisco 2513 Cisco 2516 . ,
Cisco500-CS C!sco 2514 Cisco 2518 Cisco 17xx Cisco
Cisco 2515 26xX
Cisco 36xx

Cisco 4xxx Cisco

TXXX

Bading 1.1 Cauc loaii Router cuQia Cisco.
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2.2 Cauc khaui niedm c6 badn vea Router vag c6 chea routing

2.2.1 Nguyean taéc hoait filoang culia Router — ARP Protocol:

Nho ta fiad bieat taii taang network cula moa hinh OSI, chuuing ta th6égng s60 duing cauc
loaii Ada chae mang tinh chaat quy 66uc nho IP, IPX... Caluc fda chee nagy lag cauc fida
cheae col hédung, nghoéa lag chuung fiddic phaan thagnh hai phaan riedng bieét lag phaan
fida chee network vag phaan fida chae host. Cauch fiaunh soé fida chae nhd vady nhaem
giuup cho vieac tim ra cauc Aitdgng keat noai tég hea thoang maing nagy sang hea thoang
maing khauc fi6dic ded dagng hon. Cauc fida chae nagy coll thed fi6dic thay fiodi theo tugy
yll ngd6gi s60 duing. Trean thdic ted, calc card maing chae cou thed ket noai voui nhau
theo fida chae MAC, fida chae coa fionh vag duy nhaat cuda phaan céung. Do vady ta phadi
col moat phoédéng phatp fied chuyeén fiodi calic daing fida chae nagy qua laii voui nhau. Tog
flou ta cou giao théuc phaan giali fida chee: Address Resolution Protocol (ARP).

ARP lag moat protocol ddia tredn nguyean taéc: Khi moat thieat bd maing muoan bieat fida
chae MAC culla moét thieat bd maing nago fiou mag nou fad bieat fida chee 60 taang
network (IP, IPX...) nou sed gédi moat ARP request bao goam fida chae MAC address cula
nou vag fioa chae IP cula thieat bo mag nou caan bieat MAC address tredn toagn bo& moat
miean broadcast. Moai moéat thieat bd nhaén fdoic request nagy sed so saunh fida chae IP
phadi gédi ngddic laii cho thieat bo goli ARP request moat packet (trong fiol col chéua fioa
chee MAC cula minh).

Trong moat hed thoang maing fidn gialn nho hinh 1.1, vi dui nhé mauy A muoan gudi packet
fiedn mauy B vag nou chae bieat fiddic fida chae IP culia mauy B. Khi fiol mauy A sed phadi
goli moat ARP broadcast cho toagn maing fied holi xem “fida chae MAC culia mauy cou fida
chee IP nagy lag gi” Khi mauy B nhaan fiddic broadcast nagy, cou sed so saunh fida chee IP
minh, mauy B sed go6di laii moat packet cho mauly B trong fiou cou chéua fida chae MAC cula
B. Sau fiou maudy A moui baét faau truyean packet cho B.

ARP request [l
I —_—  ———
for B-IP ‘
i ARP reply l
<
— B-IP => B-hard —
Hinh 1.1

Trong moat moai trodgng phouc taip hdn: hai hed thoang maing gaén voui nhau thoang qua
moat router C. Mauy A thuodc maing A muoan godi packet fiean mauy B thuodc maingB. Do
cauc broadcast khoang thea truyean qua router nean khi fio maty A sed xem router C nho
moat caau nodi fied truyean dod lieau. Trodlc fiod, mady A sed bieat fiddic fida chae IP culia
router C (port X) vag bieat iddic raéng fied truyean packet tdui B phadi fii qua C. Taat cad
cauc thoéng tin nho vaay sed fiddic chdua trong moat baling goii lag balng routing (routing
table). Baling routing table theo cb chea nagy fiddic 16u gidd trong modi mauy. Routing table
choua thoang tin vea calic gateway fied truy cadp vago moat hea thoang maing nago fiou. Vi
dui trong tr66@ng hoip trean trong baling sed chzae ra raéng fied i téti LAN B phadi qua port
X culia router C. Routing table sed cou chéua fida chae IP cula port X. Quau trinh truyean
dod liedu theo téeng boduc sau:

«  Mauy A godi moat ARP request (broadcast) fied tim fida chee MAC cu(ia port X.
* Router C tral 16gi, cung caap cho mauy A fida chae MAC cu(a port X.

* Mauy A truyean packet fiean port X cuda router.

» Router nhaan fiodic packet tog mally A, chuyean packet ra port Y cuda router. Trong
packet cou choua fida chae IP culia mauy B.
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* Router sed goli ARP request fied tim fida chae MAC culia mauy B.
* Mauy B se6 trad 16@i cho router bieat fida chee MAC cuia minh.

*  Sau khi nhaén fi6dic fida chae MAC culla mauy B, router C g6di packet culia A fiean B.

ARP request
for X-IP
Route ARP ren! Route
BIPviaX-P  <—, o Y A-IP via Y-IP
L IP datagram L
- ~ trom A-IP 10 B-1P —P AAP request -
o H for B-IP > —
outer
ARP reply
Aachine A — M )
s P v € TBIP=>8-hard iy 0
A-hard X-hard  Yhard IP datagram B-hard
~trom A-IP 1o B-I2 —>
Hinh 1.2

Treén thdic ted ngoagi daing routing table nagy ngdbgi ta cogn dugng phééng phaup proxy
ARP, trong fiou cou moat thieat bo fiallm nhaan nhieam vui phaén giadi fida chee cho taat
cal cauc thieat bo khauc. Quau trinh nagy fiééic trinh bagy trong hinh 1.3.

AP request
for B-IP

gy ARP reply P Houte
?via ? - — [P viaY-
iz B-IP=>X-hard Proxy ARP A-IP viaY-IP
I IP datagram server
~ from A-IP to B-IP ~> I

ARP request
(CIO  ARPreauest o

-

Router C ARP reply
Machine A PP — Machine B
A-IP X-IP Y|P B-1P=>B-hard B-IP
A-hard X-heed  Y-hard IP datagram B-hard

~irom A-IP 10 B-IP >

Hinh 1.3: Phaén giadi fida chee dugng proxy ARP.

Theo fiou cauc mauy traim khoang caan giod baling routing table né6a router C sed cou
nhiedm vui thdic hiean, tral 16gi taat call cauc ARP request cuQia taat call cauc mauy trong
cauc maing keat noai véui nou. Router sed cou moat badng routing table rieang bieat chdua
taat cal calic thoang tin caan thieat fied chuyean dod liedu. Vi dui vea baling routing table
(badng 1.2):

Destination Network Subnet mask Gateway Flags Interface
10.1.2.0 255.255.255.0 10.1.2.1 U ethO
10.1.1.0 255.255.255.0 10.1.1.1 U To0
10.8.4.0 255.255.255.0 10.8.4.1 U S0

Trang 9/94



H66uNng dadn caau hinh cauc chéuc naéng cé badn cula Cisco router

Network
10.8.3.0

Network

oy
.., ey,

Routing Table

Network | Interface
E Il | 10.1.2.0 EO
= I: 10.1.1.0 To0

—_— 10.8.3.0 S0

Network
10.1.3.0

® Address-to-port association table

Baling 1.2: vi dui vea routing table.

Trong balng 1.2 dogng faau tiedn cou nghda lag taat cal cauc packet godi cho moat mauy
baat kyg thuodc maing 10.1.2.0 subnet mask 255.255.255.0 sed thoang qua port ethenet 0
(eth0) cou fida chee IP lag 10.1.2.1. Flag = U cou nghda lag port trong traing thaui hoait
fiodang (“up”).

2.2.2 Moét soa khaui niedm c6 baln.

¢ Path determination:

Nho fiad fiooic fiea caap 60 phaan trean, router col nhieam vui chuyean dod lieau theo moéat
fi6d@ng liean keat toai 6u. Noai voui moéat heé thoang goam nhieau router keat nodi vouii
nhau, trong fiou cauc router cou nhieau hon hai iddang liean keat voui nhau, vaan fiea xauc
fionh Ab6ang truyean dod liedu (path determination) todi 6u filoung vai trog raat quan troing.
Router phali cou khal naéng I6ia choin fiddgng liean keat toai 6u nhaat trong taat cal cauc
fi6d@ng coll thed, mag dod liedau coll thea truyean fiedn fiich nhanh nhaat. Vieac xauc fionh
fiddgng doia tredn cauc thuaat toaun routing, cauc routing protocol, tdég fiol ruut ra fidoic
moat sod fio goii lag metric fied so saunh gitda calc 6d@ng voli nhau. Sau khi théic hiedn
vieac kiedm tra traing thati culia calic i6d@ng liedn keat baéng calic thuaat toaun déia trean
routing protocol, router sed ruut ra iddic cauc metric tddng Gung cho moai iddang, caap
nhaét vago routing table. Router seé choin it6gng nago coll metric nhol nhaat fied truyean
doa liedu.

Cauc thuaat toaun, routing protocol, metric... sed fi6dic trinh bagy chi tieat trong phaan sau.
*  Switching

Quau trinh chuyeén doé lieau (switching) lag quad trinh ¢d baln cuda router, i66ic doia trean
ARP protocol. Khi moat mauy muoan g6di packet qua router cho moat mauy thuodc maing
khauc, notl godi packet fiou fiedn router theo fida chee MAC cuda router, kegm theo fida chee
protocol (network address) culla maly nhaan. Router sed xem xeut network address cula
mady nhaén fied bieat xem nou thuodc maing nago. Nedau router khoang bieat i6dic phadi
chuyean packet fii iadu, nol seb loaii bol (drop) packet. Ne&u router nhaan thady col thed
chuyedn packet fiean fiich, not sed bod sung MAC address cula mally nhaan vago packet
vag goUi packet fii.

Vieac chuyean dod liedu cou thed phadi fii qua nhieau router, khi fioll moai router phadi bieat
fi66ic thoang tin vea taat cal calic maing mag nou col thed truyean dod liedu toui. Vi vaay,
cauc thoéng tin cula moai router vea caluc maing nodi troic tieap voui nou sed phali Aiddic
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goai fiedn cho taéat cal cauc router trong cugng moéat hed thoang. Trong quau trinh truyean
fida chee MAC cu(ia packet luoan thay fiodi nhéng fioa chae network khoang thay fioai.
Hinh 4 trinh bagy quau trinh chuyean packet qua moét heé thoang bao goam nhieau router.

Soume host Fach=1
FC e mm— ]
[ ] Ta. D=inaionhost | Protocd addme)
— Aouter 1 | Phy=cal addres)
Fachs=t
——
To. Desinaion host f Prodocal address)
Aouter 2 | Phymcal addres)

. Desinmion hasi [Projacol addre==]
Aouter 3 {PHy=cl address)

[ S
Pachel

ﬂh
=
ﬂh
@

Ta.

De=irmton host { Protocd address)
De=irmton bt {Phy=mcd address)

IL_F

-
1

i

Dslmi-m hast

Hinh 1.4: quau trinh truyean dod liedu qua router.

*  Thuaét toaun routing:
- Muic fiich vag yeau caau:

o Tinh todi 6u: Lag khal naéng choin id6gng truyean toat nhaat culia thuaat
toalin. Mo&i moéat thuaét toatin coll thed cou calich phaan tich i6dgng truyean
riedng, khauc bieéat voui cauc thuaat touan khauc, tuy nhiean muic fich chinh
vadn lag fied xalc fionh iddgng truyean nago lag i6dgng truyean toat nhaat. o
Tinh Aién gialn: Moat thuaét toaun fogi holi phali Aén gialn, ded thoic hiean, it
chieam duing baéng thoang fi6degng truyean.

o OAn fidnh, nhanh choling, chinh xadc: Thuaét toatin phadi odn Aidnh vag chinh
xauc fied bado fialm hoait foédng toat khi xady ra cauc trédgng hoip ho holing
phaan cdung, quaul tadi iddeng truyean... Maét khauc thuaét toaun phadi balo
ﬁaﬂm SOl nhanh choUng ﬁeé traunh t‘lnh traing Iaép trean ﬁéérang truyean nhd

o Soi linh hoait: Tinh naéng nagy bado fialim so6i thay fiodi kop thogi vag linh hoait
trong baat c6u moii trédgng hbip xady ra trong hea thoang.

Padcst 4o
roudar X —= Aoutar 1 e
E o - -
11/ . . - - .
,/ Foutng fable \\‘_ .7 Aouing able ™~

Dl . Sand o, Dh=st . Send 1o -
X =3 X Al <]
o

Alraady updaied Mol pi updatad

- Phaan loaii:
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Thuaét toalin routing coll thea thuoac moat hay nhieau loaii sau fiaay:
o Static hay dynamic.

Static routing lag c6 chea trong fiou ngdogi qualn tro quyeat fidnh, gaun saln protocol
cudng nhd fda cha fich cho router: Aiedn maing nago thi phadi truyean qua port nago,
nda chae lag gi... Cauc thoang tin nagy chéua trong routing table vag chae fiddic caap
nhaat hay thay fiodi b60i ngtogi quadn tro.

Static routing thich hdip cho cauc hea thoang fién gialin, cou keat nodi fidn gidda hai
router, trong fiou fidd@ng truyean dod liedu fiad fddic xauc fionh tréduc.

Dynamic routing dugng callc routing protocol fied toi fioang cadp nhaat calc thoang tin

vea cauc router xung quanh. Tugy theo daing thuaat toatin mag cd chea caap nhaat
thoang tin cula cauc router sed khauc nhau.

Dynamic routing th66gng dugng trong cauc hea thoang phouc taip hdn, trong fiou cauc

router figdic liedn keat voui nhau thagnh moét maing 166ui, vi dui nhé cauc heéd thoang

router cung caap doch vui internet, hea thoang culia cauc coang ty fia quoac gia. o
Single-Path hay Multipath.

Thuaat toatn multipath cho phelp vieéc fia h6ip dod liedu tredn nhieau liean keat khauc
nhau cogn thuaat toaun single path thi khoang. Multi path cung caap moat I6u luéing d6d
liedu vag fiod tin cady cao hén single path. o Flat hay Hierarchical.

Thuaét toaun flat routing dugng trong calc heé thodng cou cadu trutic ngang hagng
voui nhau, fiddic tradi roAng véui chéuc naéng vag nhieam vui nhé nhau. Trong khi
flou thuaat toaun hierachical lag thuaat toatn phaan caép, cou cadu trutc cady nho
moa hinh phaén caap culla moat domain hay culla moéat coang ty. Tugy theo daing
hea thoang mag ta coll thed I67a choin thuaat toadn thich héip. o Link State or
Distance Vector.

Thuaét toaun link state (cogn fiddic goii lag thuaét toaun shortest path first) cadp nhaat
taat cal calic thoang tin vea co chea routing cho taat cal calic node trean hea thoang
maing. Moai router sed godi moat phaan cuda routing table, trong fiou moa tal traing
thatii cuGia cauc liean keat rieang culia minh lean tredn maing. Chae coli cauc thay foai
moui Addic godi fi.

Routing
Table

Hinh 1.6: Thuaat toaun Distance Vector.

Thuaét toaun distance vector (cogn goii lag thuaat toaun Bellman-Ford) baét buoac moai
router phadi gddi toagn bo& hay moét phaan routing table cuGa minh cho router keat noai
tréic tiedp voui nou theo moét chu kyg nhaat fionh (Hinh 1.6)

Vea maét baln chaét, thuaat toaun link state godi cauc baling cadp nhaat cou kich
thoduc nhol fiean khaép ndi trong maing, trong khi thuaat toaun distance vector godi
cauc balng cadp nhaat cou kich théduc 16un hdn chae cho router keét noai véui nou.
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Thuaét toauin distance vector coll 6u fiiedm lag ded thdic hiean, ded kiedm tra, tuy nhiean
nou coll moat sod hain chea lag thégi gian cadp nhaat ladu, chieam duing baéng thoang

I6un tredn maing. Ngoagi ra nou cudng lagm ladng phi baéng thoang do tinh chaat cadp

nhaat theo chu kyg culia minh.

Thuaéat toaun distance vector tht6gng dugng trong cauc routing protocol: RIP(IP/IPX),
IGRP (IP), RTMP(AppleTalk)... vag th66eng aup duing cho hea thoang nhod.

Thuaat toalin link state col 6u fieam lag coll toac fiod cao, khoang chiedm duing baéng
thoang nhieau nho thuaét toaun distance vector. Tuy nhiean thuaét toaun nagy fiogi hodi
cao hén vea boa nhéu, CPU cudng nhé vieac thdic hiedn khal phduc taip.

Thuaat toaun link state fiddic s6a duing trong routing protocol: OSPF, NLSP... vag thich
héip cho cauc hea thoang c6d6 trung vag léun.

Ngoagi ra cogn cou sOi keat hdip hai thuaét toaun nagy trong moat soa routing protocol nhé:
IS-IS,
EIGRP.

- Cauc soé fio cd baln trong thuaét toaun routing:

Metric lag soa fio culia thuaat toalin routing fied tog ol quyeat fionh fiddang fii todi 6u nhaat
cho dod liedu. Moat thuaat toatin routing coll thed so( duing nhieau metric khatic nhau. Catic
metric fid6ic keat hdip voui nhau fied thagnh moéat metric todng quadt, fiaéc trong cho liean
keét. Moai thuaat toalin cou thed s60 duing kiedu s60 duing metric khauc nhau. Catic metric
th6degng A6odic dugng lag.

o Path Length:

Lag metric cd badn, th6dgng dugng nhaat. Path length trong router cogn fiddic
xauc donh baéng soa hop gi6da nguoan vag fiich. Moat hop fi6dic hiedu lag moat
liedn keat gitba hai router. o Reliability:

Lag khaui niedm chae fo& tin cady culia moéat lie&n keat. Vi dui nho fioa tin cady
Adoic thea hiedn thoang qua bit error rate... Khaui niedm nagy nhaém chee khal
naéng hoait fioang oa fionh cuda liean keat.

o Delay:

Khaui nieam delay dugng fied chae khoaling thoui gian caan fied chuyean packet
tbg nguoan fiedn fiich trong hea thoang. Delay phui thuodc vago nhieau yeau
toa: khoaling cauch vaat lyu, baéng thoang cuda liedn keét, fiuing fiod, tranh
chaap f6dgng truyean. Chinh vi thea yeau toa nagy lag moat metric fioung vai
trog raét quan troing trong thuaat toaun routing.

o Bandwidth

Lag moat metric quan troing fied fialinh giau 6d@ng truyean. Bandwidth chae I6u

o Load

Load nhaém cheae phaan traém network resource fiang trong traing thaui baan {busy).
Load cou thed lag 16u 166ing dod lieau trean liean keat, lag floa chiedm duing boa nhau,
CPU...

* Routed protocol vag Routing Protocol -
Phaan bieét gitda hai khaui nieam:
Routed protocol quy fionh daing format vag cauch s60 duing cula cauc tré6@ng trong packet

nhaém chuyedan calic packet tog nbi nagy sang ndi khauc (fiean tadan ngtogi sod duing) Vi
dui: IP, IPX...
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Routing protocol: cho pheup cauc router keat noai voui nhau vag caép nhaat cauc thoang
tin cufla nhau nhég calic bading routing. Routing protocol coul thed s6( duing calic routed
protocol fied truyean thoang tin giéda catic router. Vi dui: RIP (Router Information Protocol),
IGRP (Interior Gateway Routing Protocol)... Routing protocol quyeat fidnh:

o

o

Router nago caan bieat thoang tin vea cauc router khauc.

Vieac cadp nhaat thoéng tin nho thea nago.

- Calic routing protocol tiedu biedu:

Cauc routing protocol fiddic trinh bagy trong badng 1.3.

Teén Tean fiaay Aul Routed Protocol hod troi
RIP Routing Information Protocol TCP/IP, IPX
IGRP Interior Gateway Routing TCP/IP
Protocol
OSPF Open Shortest Path First TCP/IP
EGP Exterior Gateway Protocol TCP/IP
BGP Border Gateway Protocol TCP/IP
IS-IS Intermediate System to TCP/IP
Intermediate System
EIGRP Enhanced Interior Gateway TCP/IP
Routing Protocol
NLSP NetWare Link Services Protocol IPX/SPX
RTMP Routing Table Maintenance AppleTalk
Protocol

Baling 1.3: Cauc routing protocol tieiu bieau

D66Ui fiady chuling todi xin trinh bagy moat soa routing protocol tiedu biedu.

@)

RIP:

RIP lag chtd vieéat taét culia Routing Information Protocol, lag 1 trong nhé6ng
routing protocol faau tiean Addic s60 duing. RIP ddia tre&n thuaét toaun distance
vector, i6dic s60 duing raat rodng radi tuy nhieadn chae thich hdéip cho cauc hea
thoang nhod vag it phouc taip. RIP t6i fodng caap nhaét thodng tin vea cauc
router baéng cauch godi cauc broadcast leAn maing moai 30 giady. RIP xauc fionh
fitdeng baeéng hop count (path length). Soa 166ing hop toéi fia lag 15.

IGRP:

Lag loalii routing protocol hiedan nay fiang th6dang dugng nhaat, iddic phaut

trie&n bodi Cisco, coll calc fiaéc fiiedm sau:

¢ Dugng cb cheé advanced distance vector. Chae cadp nhaat thoéng tin khi cou
sO1 thay fodi cadu trudc.

¢ Vie&c xauc fionh fitdgng fiddic thdic hiedn linh hoait thodng qua nhieau yeéau

gidui hain 15 hop.
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¢ Cou kha(i naéng hoa trd1 cho nhieau fd6égng liedn keat véui khal naéng caén
baéng tali cao.

¢ Linh hoait, thich hdip cho cauc hea thoang I6un, do déia tredn cb cheé link
state keat hdip voui distance vector.

o OSPF.

Lag loaii routing protocol tiedn tiean, doia trean cd chea link-state cou kha( naéng
caap nhaat soi thay fiodi moat catich nhanh nhaat. S6a duing IP multicast lagm
phodng phaup truyean nhaén thoang tin. Thich héip voui cauc hea thoang Iéun,
goam nhieau router liedn keat véui nhau.
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3 Khaui nieam vea caau hinh Router.

Caau hinh router lag s60 duing cadc phoéng phatp khatc nhau fied fionh cadu hinh cho
router thoic hiedn calic chouc naéng cui thea: liean keat leased line, liean keat dial-up,
firewall, Voice Over IP... trong té@ng trédang hdip cui thea.

Noai voui Cisco Router thédgng col 03 phédng phaup fie& fionh caau hinh cho router:
+ S060 duing CLI:

CLI lag cht6 vieat taét culla Command Line Interface, lag cauch caau hinh ¢ badn aup
duing cho haau heat cauc thieat bo culia Cisco. Ng66@i so0 duing coll thed dugng cauc
dogng lednh nhaap tdég cauc Terminal (thoang qua port Console hay qua cauc phiean Telnet)
fied onh caau hinh cho Router.

*  S060 duing Chooéng trinh ConfigMaker:

ConfigMaker lag ch66ng trinh hoa tréi caau hinh cho calc Router t6@ 36xx tr60 xuoang cula
Cisco. Chodng trinh nagy cung cadp moat giao diedn fiod hoia vag cauc Wizard thaan thiean,
fiddic trinh bagy dd6ui daing “Question — Answer”, giuup cho viedc caau hinh router tréd
nean raat ién gialn. Ngobgi s60 duing cou thed khoang caan naém vodng cauc cadu leanh
cuia Cisco mag chae caan moat kiean thouc cé baln vea hea thoang lag coll thed caau hinh
fi6dic router. Tuy nhiedn ngoagi hain cheda vea soa salin phadm router hoa trdi nho 60 trean,
ch6dng trinh nagy cudng khoang cung cadp fiady fiull taat call cauc tinh naéng cuda router
vag khoang cou kha(l naéng tuyg biean theo calic yeau caau cui thed faéc thug. Hiean nay
version méui nhaét cula ConfigMaker lag ConfigMaker 2.4.

*  S060 duing chdbng trinh FastStep:

Khauc voui chébng trinh ConfigMaker, FastStep fiddic cung caap ddia trean tégng loaii saln
phadm cui thea culia Cisco. Vi dui nho voui Cisco router 2509 thi cou FastStep for Cisco
Router 2509... Chéong trinh nagy cung caap cauc boduc fied caau hinh cauc tinh naéng c6
badn cho tégng loaii sain phadm. Calic béduc cadu hinh cudng fi6dic trinh bagy dooui daing
giao diean fioa hoia, “Question — Answer” nean raat deé s60 duing. Tuy vady cudng nho
cho6ng trinh ConfigMaker, FastStep chae moui hoa tréi cho moét soa salin phadm caép
thaap culia Cisco vag chee giutp caau hinh cho moét soa chéuc naéng c6 baln cula router.

Tolm laii, vieac s60 duing CLI fied cadu hinh Cisco Router tuy phouc taip nhong vadn lag
cauch caau hinh router th6éeng gaép nhaat. Hiedu bieat vieac caau hinh baéng CLI sed
giutp ngddwi s60 duing linh hoait trong viedc caau hinh vag ded dagng khaéc phuic soi coa.
Hiean nay viedc so0 duing CLI col thea keat héip voui moat trong 02 cauch caau hinh cogn
laii fied fiady nhanh toac fioa caau hinh router. Khi fiot, catic chédng trinh cadu hinh sed sod
duing fied taio cauc file cadu hinh thoa, phoéng phadp CLI sed i6dic s60 duing sau cugng
fied tugy biedn hay théic hiean calc talic vui mag choong trinh khoang théic hiean fAooic.
Trong tagi liedu nagy cauc hodung dadn caau hinh fieau lag phdéng phaup CLI — phédng
phaup dugng dogng lednh.

3.1 Caau truuc router.

Caau truuc router lag moat trong cauc vaan fiea cd baln caan bieéat trééuc khi cadu hinh
router. Caau truuc cuda router Aiddic trinh bagy trong hinh 2.1.

Cauc thagnh phaan chinh cula router bao goam:

*  NVRAM:

NVRAM (Nonvolatile random-access memory) lag loaii RAM cou thea I6u laii thoang tin ngay
cad khi khoang cogn nguoan nuodi. Trong Cisco Router NVRAM th66gng cou nhiedm vui sau:
- Chdua file caau hinh startup cho hadu heét cauc loaii router ngoaii trég router cou Flash file
system daing Class A. (7xxx)

- Choulia Software configuration register, so0 duing fied xauc fionh 10S image dugng
trong quau trinh boot cuda router.
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*  Flash memory:

Flash memory chélia Cisco I0S software image. Noai voui moat soé loaii, Flash memory coul
thed chouva calic file cadu hinh hay boot image..

Tugy theo loaii mag Flash memory col thed lag EPROMSs, single in-line memory (SIMM)
module hay Flash memory card:

- Internal Flash memory:
o Internal Flash memory th66gng chdua system image.
o Moat soa loaii router cou t6@ 2 Flash memory trod ledn dd6ui daing single in-line
memory modules (SIMM). Neau nhé SIMM cou 2 bank thi fi6dic goii lag dual-

bank Flash memory. Calc bank nagy coll thea fi6dic phaan thagnh nhieau
phaan logic nhod

- Bootflash o Bootflash thé6gng chdua

boot image. o Bootflash fioai khi chdua
ROM Monitor. -  Flash memory PC card hay
PCMCIA card.

Flash memory card duling fied gaén vago Personal Computer Memory Card
International Association (PCMCIA) slot. Card nagy dugng fiea cholia system
image, boot image vag file caau hinh. Cauc loaii router sau cou PCMCIA slot:

o Cisco 1600 series router: 01 PCMCIA slot. o Cisco 3600 series router: 02
PCMCIA slots.

o Cisco 7200 series Network Processing Engine (NPE): 02 PCMCIA slots o Cisco
7000 RSP700 card vag 7500 series Route Switch Processor (RSP) card choua
02 PCMCIA slots.
» DRAM:
Dynamic random-access memory (DRAM) bao goma 02 loaii:
- Primary, main, hay processor memory, dagnh cho CPU dugng fiea thaic hiean Cisco
I0S software vag I6u gi6d running configuration vag cauc baling routing table. — Shared,
packet, or I/O memory, which buffers data transmitted or received by the router's network
interfaces.
Tugy vago 10S vag phaan coung mag coll thed phadi nadng cadp Flash RAM vag DRAM.
- ROM
Read only memory (ROM) th66gng fio6ic s60 duing fied choua cadc thoang tin sau:

- ROM monitor, cung caap giao diean cho ngdégi s60 dung khi router khoang tim thaay
cauc file image khoang phug hoip.

- Boot image, giuup router boot khi khoang tim thady I0S image hoip lea trean flash
memoty.
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Router#show flash Router#show interface
Router#show version

- Y
INTERNETWORK OS

BACKUP
DYNAMIC CONFIGURAT]I
CONFIGH TABLE|| ONFILE
URATION AND
INFORM-| BUFFER
ATION —

N 7\

OPERATING| INTER
SYSTEM FACE

PROG-
RAMS

Router#show processes CPU )
Router#show mem Router#show startu p config

Router#showprotocols

Router#showiproute

Router#show runnin g-config

Hinh 2.1

3.2 Cauc mode config

Cisco router coll nhieau chea fioa (mode) khi config, moé&i chea fioa coll fiaéc fieam rieang,
cung cadp moat sod caulc tinh naéng xatc donh fied caau hinh router. Calic mode cudia
Cisco router fiddic trinh bagy trong hinh 2.2.

* User Mode hay User EXEC Mode:

Naay lag mode fiaau tiean khi bain baét fiaau moéat phiean lagm vie&c voui router (qua
Console hay Telnet). OU mode nagy bain chze cou thed théic hiedn Avdic moat soa leanh
thoang th6degng cula router. Cauc lednh nagy chee cou tauc duing moéat laan nhd leénh
show hay lednh clear moét soa cauc counter cuQa router hay interface. Cauc lednh nagy sed
khoang fddic ghi vago file cadu hinh cula router vag do fiou khoang gady aiinh h6édng fiean
cauc laan khddi fioang sau cula router.

*  Privileged EXEC Mode:

Ned vago Privileged EXEC Mode, tég User EXEC mode god lednh enable vag password
(nedu caan). Privileged EXEC Mode cung cadp cauc leanh quan troing fied theo dodi hoait
fodng cuda router, truy cadp vago cauc file caau hinh, I0S, fiaét cauc password... Privileged
EXEC Mode lag chia kholia fied vago Configuration Mode, cho phelp caau hinh taat cal
cauc chduc naéng hoait floang cuda router.

»  Configuration Mode:

Nho trean fiad noui, configuration mode cho pheup caau hinh taat cal cauc chéuc naéng
cufa Cisco router bao goam cauc interface, calic routing protocol, cauc line console, vty
(telnet), tty (async connection). Cauc lednh trong configuration mode sed alinh h66dng tréic
tieap fean cadu hinh hiedn hagnh cula router chdua trong RAM (running-configuration).
Neédu cadu hinh nagy f6d6ic ghi laii vago NVRAM, cauc lednh nagy sed cou tauc duing trong
nhodng laan khodi fioéng sau cula router.

Configurarion mode cou nhieau mode nhoQ, ngoagi cugng lag global configuration mode, sau
flou lag cauc interface configration mode, line configuration mode, routing configuration
mode.
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¢«  ROM Mode

ROM mode dugng cho cauc tauc vui chuyeén bieét, can thiedp tréic tieap vago phaan coung
cula router nhd Recovery password, maintenance. Thoang th66@ng ngoagi calic dogng

ledanh do ngdb@i s6h duing baét buoic router vago ROM mode, router sed toi fioang chuyeén
vago ROM mode neau khoang tim thaay file I0S hay file IOS bo holing trong quau trinh khodi

fiodng.
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+ User EXEC mode
* Priviledged EXEC mode

+ Global configuration mode

+ Specific
Configuration
Modes

Interface
Subinterface
Controller
Map-list
Map-class
Line
Router
IPX-router
Route-map

Router{config-if)#
Router{config-subif)#
Router{config-controller#
Router{config-map-list)#
Router{config-map-class)#
Router{config-line)&
Router{config-router)#
Router{config-ipx-router)#
Router{config-route-map)#
—

User EXEC Commands - Router>

ping

show (limited)
enable

eic...

Privileged EXEC Commands - Router#

Global Configuration Commands - Router(config

Interface Commands - Routexr(config-if)#
ip address
ipx address
encapsulation
shutdown / no shuidown
eic...

Routing Engine Commands - Router(config-router)
network
version

auto-summary
elc...

all User EXEC commands
debug commands
reload
configure <
eic... hosiname
enabhle secret
ip route
interface ethermet
serial S
bri
eic...
router  rip ol
osp f -‘-"-\—-b._-
igrp
eic...
line iy <
console
eic...

Line Commands - Routex(config-line )
password
login
modem commands
etc...

Trang 20/94




H66uNng dadn caau hinh cauc chéuc naéng cé badn cula Cisco router

Hinh 2.2: Moét sod mode config culia Cisco Router.

Balng 2.1 trinh bagy calic mode c6 bain cuia Cisco router vag moéat soa fiaéc fiiedm culia

chuung:
Mode Cauch théuc truy caap Daau nhaéc Cauch théuc thoaut
User EXEC Log in. Router> logout command.
Privileged Tog user EXEC mode, Router# U
EXEC s60 duing lednh enable. Nea troli vea user EXEC
mode, dugng leanh
disable..
Ned vago global
configuration mode, dugng
le&nh configure terminal.

Global Tow privileged EXEC Router(config)#

configuration mode, dugng leanh . o

configure terminal Nea ra privileged EXEC

mode, dugng leénh exit hay
end hay god Ctrl-Z.
Ned vago interface
configuration mode, god
leadnh interface.

Interface Tow global configuration Router(config-

configuration mode, god lednh if)#

interface. Ned ra global configuration

mode, dugnhg leénh exit
Nea ra privileged EXEC
mode, dugng leénh exit hay
god Ctrl-Z.
Ned vago subinterface
configuration mode, xauc
fidnh subinterface baéng
leanh interface

Subinterface Tog interface Router(configsubif)#

configuration

configuration mode,
xauc fionh subinterface
baeng leanh interface.

To exit to global
configuration mode, use the
exit command.

To enter privileged EXEC
mode, use the end
command or press Ctrl-Z.

Trang 21/94



H66uNng dadn caau hinh cauc chéuc naéng cé badn cula Cisco router

ROM monitor

Dugng leanh boot
system rom.

> Ned ra user EXEC mode,

Tog privileged EXEC god leanh continue
mode, dugng leanh

reload nhaan phim Break
trong 60s khi router khodi
floéng

Bailng 2.1

o301 €

4  Caau hinh cauc tinh naéng chung cuda router.

4.1 Moat sod quy taéc vea trinh bagy caau leanh.

Cauc quy taéc trinh bagy taii baling sau Addic s60 duing trong tagi liedu nagy cudng nhd
trong taét cal cauc tagi liedu khauc cuda Cisco

Cauch trinh bagy | YU nghda
A hay Citrl Phim Citrl.
Screen Hiedm tho calic thoang tin sed fiddic trinh bagy tredn magn hinh.
Boldface Hiedn tho cauc thoang tin (dogng ledanh) mag bain phadi nhadp vago
tog bagn phim.
< > Biedu hiean cauc kyl t67 khoang hiean thi trean magn hinh, vi dui nho
password.
! Biedu hiedn calic caau chul thich.
( ) Biedu hiean daau nhaéc hiean taii
Biedu hiean catic tham soa tugy choin (khoang baét buoic) cho cadu
[ ] leénh.
Italics
Biedu hiean calic tham soa cula dogng lednh. Cauc tham so& nagy
lag baét buoéc phadi cou vag bain phadi choin giau trd phug héip cho
tham soa fioll fied fida vago caau leanh.
Biedu hiedn bain phadi choin moéat trong cadc giau tro X, y, z trong
{x|ylz} caau leanh.

Badng 3.1

4.2 Cauc phim taét caan s60 duing khi cadu hinh router

Cisco router fio6ic cadu hinh baéng chuoai calc leanh, fied thuaan tiean vag nhanh cholng
hén trong vieéc nhadp lednh moét soé cauc phim taét thodeng fiddic s60 duing Aiddic trinh

bagy 60 balng 3.2:
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Phim Coang duing

Delete Xoua kyu toi bean phadi con troi

Backspace Xoua kyu t61 bean traui con troQ

tet:flt QWOW hay Di chuyedn con troQ vea bean tradi moat kyl toi
rl-

Right Arrow hay
Ctrl-F

Di chuyedn con trol vea bean phadi moat kyu toi

Esc-B Di chuyean con tro vea bean tralii moét tog

Esc-F Di chuyedn con trol vea bean phadi moat t6g
Hiedn tho toagn boa leanh (chee coul talc duing khi phaan fiad god

TAB cuda leanh t66ng 6ung fud fied giutlip Cisco I0S xalic fionh leanh fiod
lag duy nhaat)

Ctrl-A Di chuyean con tro( lean fiaau hagng leanh.

Ctrl-E Di chuyean con tro(i vea cuodi hagng leanh.

Ctrl-R Hiean tho laii dogng leénh.

Ctrl-U Xouia dogng lednh.

Ctrl-wW Xoua moét tog

Ctrl-z Keét thuuc Configuration Mode, tré vea EXEC mode.

Up Arrow hay
Ctrl-P

Hiean tho dogng leanh troduc.

Down Arrow hay
Ctr-N

Hiean tho dogng leanh tieap theo.

Balng 3.2

Ngoagi ra khi cadu hinh router, daau ? thé6gng fiv6ic s60 duing 60 taat cal catic mode fied
lieat ked danh satich catic caau leanh cou theé s6( duing fiddic taii mode fiod.

Vi dur:

Router> ?

Exec commands:

<1-99> Session number to resume connect
Open a terminal connection disconnect Disconnect
an existing telnet session enable Turn on

privileged commands

exit Exit from the EXEC

help Description of the interactive help system
lat Open a lat connection

lock Lock the terminal

login Log in as a particular user

logout Exit from the EXEC

menuStart a menu-based user interface

mbranchTrace multicast route for branch of tree

mrbranchTrace reverse multicast route to branch of tree
mtrace Trace multicast route to group name-connection
Name an existing telnet connection pad Open
a X.29 PAD connection ping Send echo
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messages resume Resume an active telnet
connection

show Show running system information
systat Display information about terminal lines
telnet Open a telnet connection
terminal Set terminal line parameters
tn3270 Open a tn3270 connection

trace Trace route to destination

where List active telnet connections

x3 Set X.3 parameters on PAD
xremote Enter XRemote mode
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4.3 Cauc khaui niedm vea console, telnet. Calch xauc fionh cauc teadn vag password
cho router.

4.3.1 Console port

Console port col trean taat cad cauc loaii router dugng fied cho catic terminal coll thea truy
caap vago router fied fionh caau hinh cudng nho thodic hieén calic thao talic khauc trean

router. Console port thédsng cou daing lod caém cho RJ-45 connector. Ned keét noai vago
console port ta caan cauc thieat bo sau:

01 terminal, cou thed lag terminal chuyean duing cuia UNIX hay mauty PC Windows
chaiy chdéng trinh HyperTerminal.

01 Roll-over cable: sbii caup nagy fi kegm véui moai router (hinh 3.1), lag caup UTP cou
4 caép daay vag fiodic baam RJ-45 fialio thou toi 2 fiaau.

. 2 Pin 1 and pin 8 2 i
i | should be the [ {
’ [ | same color
Pin 1 —» k —Pin8
—— | | | o
&, * 1! | i -
4 H =] T 1 \
4 e | | TR |
{ \ | | [ i\ A\ N
rd / '- ‘ \ /! '-_ ..
V¢ ] A | e L -t » TN
{1 J N | A \
| ! P\ { y |
I‘ = - | -~ "
I,'. - 1 ",_» ) ;‘I
| ] | - | -
| o
- | &
X

Hinh 3.1 « 01 flaau DB-25 hay DB-9 dugng fiea keat
nodi vago Terminal. Cauc fiaau noai nagy cou port nodi RJ-45 60 phia sau. Caluc faau nodi
nagy tho6gng fiddic goii lag RJ-45 to DB-9 hay RJ-45 to DB-25 adapter.

Keét nodi vago console port fiddic thdic hiedn nhd hinh 3.2

Khi keat noai fiad fiddic thdic hiean, chaiy cht6ng trinh (vi dui nhé HyperTerminal) cula
Windows fied truy cadp vago router. Moat soa fiiedm l6u yu khi s60 duing choong trinh lag:

*  Choin fiuung COM port keat noai (direct to COM1 hay COM2). « Cauc thoéng soa cula

console port lag: 9600 baud, 8 data bits, no parity, 2 stop bits. Console port khodng hoa
trd1 cho flow control vag modem control.

Neau khoang fodic fnaét password cho console port, khi khddi fioang chédéng trinh
HyperTerminal, xauc ladp fiuung cauc thoang soé nho trean vag god vagi laan Enter, bain
sed vago ngay user EXEC mode vbui daau nhaéc “router>". Password véui console port lag
khoang baét buodac, tuy nhiean fied bado fialm an toagn cho heé thoang, ta cou thed dugng
cauc buduc sau fiady fied xauc fionh password cho console port cuia router.
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connecior [AHT)

Ak43 r\dl-m‘cr—j-".

Persomal computer

HaE

AJ45 40 DE-23 adapier

Hinh 3.2 Keat nodi console port vago terminal.

Caau leanh Daau nhaéc ban Daau nhaéc sau Giali thich
flaau khi god
enable Router> Router# Vago ched fiod Privileged mode,
god password neau caan
Router# Router#(config) Vago global configuration mode
config
terminal
line con0 Router#(config) Vago line configuration mode.
Router#(configline)
Cho pheup login vago router vag
login hiedn tho cadu ho(i password khi
Router#(configline) | Router#(configline) | truy caap.
Naét password cho console port.
password
password Router#(configline) | Router#(configline)
nNZ Router# Troh vea Privileged mode.
Router#(configline)
Badng 3.3
4.3.2 Telnet sesstion

Trong hea thodng maing s60 duing TCP/IP, Telnet lag moat doch vui raat h6du ich giuup cho
ngd6gi s6 duing coll thea truy cadp vag caau hinh thieat bo tég baat cou néi nago trong hea
thoang hay thoang qua catic doch vui remote access. Ne& s60 duing fiédic Telnet cho viedc
truy cadp vag caau hinh cisco router caan phadi cou cauc fieau kiedn sau:
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* Hea thoang maing s60 duing giao théuc TCP/IP « Gaun fida chee IP cho it nhaat 01 trong

cauc ethernet port culia router vag keat nodi codng fiol vago heéa thoang maing.

* 01 PC keat nodi vago maing thoang qua TCP/IP.

Sau khi thoGla madn calic fiieau kiean trean, taii PC ta coll thea god leanh telnet ip address
culia ethernet port tredn router fied cou thea truy cadp vago router.

Do mouc fiod dea dagng vag thuaan tiedn cula telnet trong vieac truy caap vago router,
vieac fiaét password cho telnet lag raat caan thieat vag quan troing. Balng sau se0 trinh
bagy catic boduc fied xauc laap password cho cauc f66gng telnet.

Caau leanh Daau nhaéc ban Daau nhaéc sau Giali thich
flaau khi god
enable Router> Router# Vago ched foé Privileged mode,
god password neau caan
Router# Router#(config) Vago global configuration mode
config
terminal
linevty 04 Router#(config) Vago line configuration mode.
Router#(configline)
Cho pheup login vago router vag
login hiedn tho cadu ho(i password khi
Router#(configline) | Router#(configline) | truy caap.
Naét password cho console port.
password
password Router#(configline) | Router#(configline)
nNZ Router# Tr60 vea Privileged mode.
Router#(configline)
Balng 3.4

N66gng telnet trong Cicso router fiddic kyu hiedu lag vty. Cisco router hoa tréi 05 phiedn
telnet fioang thogi (kyu hieau tég 0 fiean 4). Ta cou thed xalc fionh password cho tégng
fiddang telnet. Tuy nhiedn cad 05 fibdang thodang fiddic cadu hinh chung 01 password duy
nhaat fied taéng khal naéng balilo maat vag ded quadn lyu.

4.3.3 Xauc nonh tean cho router vag enable password.

Khi chda xauc fionh tean cho router, dadu nhaéc maéc fionh cuda router sed lag “router>".
Viedc xalic fionh tean cho router nhaem muic fiich quadn Iyl vag lagm thay fiodi dadu nhaéc
nagy. Ngoagi ra vieac xauc fiinh enable password cho pheup ngaén chaén thedm moét laan
ndda (ngoagi password vago console hay telnet) vieac truy cadp vag thay fiodi cadu hinh
router. Baling sau trinh bagy catic budlc fied fiaét (hay thay fioai) tedn vag enable password
cho router.

Daau nhaéc sau
khi god lednh

Daau nhaéc
ban faau

Caau leanh Giali thich
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enable Router> Router# Vago chea fioa Privileged
mode, god password nedu caan
config terminal Router# Router#(config) Vago global configuration mode
hostname name Router#(config)
figli Xauc fionh tean cho router,
(name)#(confighne) | yaay nhaéc sed thay foai
fiuting theo tean fad nhaap.
Xauc fionh enable password
enable assword (name)#(config | (name)#(config-
password -line) line)
enable secret (name)#(config | (name)#(config-
password -line) line) Xauc fionh enable password
floang thégi mad houa
password trong file caau hinh.
Phadi fi chung voui lednh
service password-encryption.
4 (name)#(config | (name)# Tro0 vea Privileged mode.
-line)
Baing 3.5
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4.4  Lagm vieac voui file cadu hinh vag 10S image.

4,41 Moéat soa khaui nieam cé badn.

«  File cadu hinh (configuration file):

Lag moat file daing text col caau truuc, trong fiou chéua taat cali cauc leanh quan troing
cula router, quyeat fionh hoait fiodng cuda router. Sau khi caau hinh ban fiaau, file caau hinh
nagy fAiddic ghi vago NVRAM cuda router vag sed fiddic s60 duing trong suoat thdgi gian
hoait fioang cuda router. (trong moat soa loaii router, file nagy cou thea chétia 60 bootflash
RAM, slot 0 hay slot 1cua PCMCIA card). Khi router khddi fioang file caau hinh nagy fi6oic
naip tog NVRAM vago RAM vag thi hagnh moat cauch t6i fiodng. Viedc maat hay hé holng
file caau hinh nagy sed khiean router rdi vago ROM mode hay setup mode. File caau hinh
naem trong NVRAM fiddic goii lag startupconfig cogn naém trong RAM fi6dic goii lag
running-config. Ngoaii trég trong quau trinh caau hinh router, hai file nagy th66gng gioang
nhau.

Vi dui vea moat file caau hinh cu(ia router:

Current configuration:

!

version 11.2

! Version of IOS on router, automatic command
!

no service udp-small-servers no

service tcp-small-servers

!

hostname Critter

prompt Emma

I Prompt overrides the use of the hostname as the prompt
!

enable password lu

! This sets the priviledge exec mode password
!

no ip domain-lookup

! Ignores all names resolutions unless locally defined on the router.
!

ipx routing 0000.3089.b170 !

Enables IPX rip routing

!

interface SerialO

ip address 137.11.12.2 255.255.255.0 ipx
network 12

!

interface Seriall

description this is the link to Albuquerque ip
address 137.11.23.2 255.255.255.0 ipx
network 23

!

interface TokenRingO ip address

137.11.2.2 255.255.255.0 ipx network

CAFE ring-speed 16

|

router rip network

137.11.0.0

!

no ip classless

!

banner motd *C This Here’s the Rootin-est Tootin-est Router in these here Parts! ~C !
Any text between the Ctl-C keystroke is considered part of the banner, including 'the
return key.! line con 0 password cisco

login

!'login tells the router to supply a prompt; password defines what the user must type!
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!

line aux O line
vty 0 4
password cisco
login

!

end

* |0S image:

IOS lag chdd vieat taét culia Internetworking Operating System. 10S thdic so6i lag tradi tim
cuda Cisco router. Nou quyeat fionh taat cal cauc chéuc naéng cuda thieat bo vag bao goam
taat cal calic dogng leanh dugng fied cadu hinh thieat bo fiou. 10S image lag thuaat ngod
dugng fied chee file chéua 10S, nhog fiol mag ta cou thed backup hay upgrade 10S moat
cauch ded dagng vag thuaédn tiedn. Trong Cisco router I0S th6dgng fivdic chdua trong Flash
RAM.

e TFTP server.

TFTP lag chod vieat taét cula Trial File Transfer Protocol, moat protocol chuaan cudia giao
tholic TCP/IP. TFTP lag moat connectionless, reliable protocol. TFTP Server col thed lag
moat workstation UNIX hay moéat PC th6dgng chaiy chdbng trinh gial ladp TFTP server trean
moéat hed thodng maing TCP/IP. TFTP Server th6gng fiddic dugng lagm ndi backup cauc

image moui fied update cho router.

4.4.2 Lagm viedc voui file caau hinh vag |OS.

» Voui file caau hinh:

Cauc quau trinh lagm vieéc voui file cadu hinh fiddic moa tad trong hinh 3.3

RA a replace | NvRAM

M dd
add replace
replace replace
I TEE

Hinh 3.3

Nh6 hinh 3.3 cho thady, ta cou thed chuyedn fiodi qua laii file cadu hinh tog RAM, NVRAM
vag TFTP Server. Calic chuyean fioai iedn NVRAM vag TFTP th6éang col nghda lag thay
thed (replace) trong khi calic chuyean fiodi toui RAM cou nghoa lag boa sung (add).

- Ne& chuyeén fiodi file caau hinh trong Cisco router dugng leanh sau 60 privileged
mode: copy {tftp | running-config | startup-config} {tftp | running-config | startup-
config}

Vi dur:
- Ned copy file caau hinh tég RAM vago NVRAM ta dugng lednh sau:

copy running-config startup-config
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- Ne& xem moét file cadu hinh ta dugng leénh sau:
show {running-config | startup-config}

- Ne& xotia moat file cadu hinh ta dugng leéanh sau:
erase nvram

Ngoagi ra ta cogn coll thea s60 duing catic caadu leanh khatic cou tadc duing t6dng t6i. Calic
lednh nagy lag cauc leanh cud thééegng fiddic s6d duing trong cauc 10S version 11.0 tré60 vea
trééuc.

Caau leanh Caau leanh t6éng fivdng (lednh cud)

show running-config write terminal

show startup-config show config

copy running-config startup config write mem

copy running-config tftp write network

erase nvram write erase hay erase startup-config.
Badng 3.6

» Lagm viedc voui 10S image.

Nho trean fiad noui I0OS image fioung vai trog raat quan troing fiodi voui router. Lagm vieéc
voui I0S image nghoa lag théic hiean vieac I6u gitd cauc 10S image, caap nhaét cauc 10S
image tég Cisco, qualn lyu cauc 10S image trong router vag cou khall naéng xauc fionh cauc
I0S image dugng fied khéai fioang router.

- Loéu gitd I0S image.
I0S image thdbdgng fddic |6u gidd 60 TFTP server baéng cadu leénh sau:
copy flash tftp

— Caép nhaét IOS image tdg Cisco.

Thieat kea dugng 10S image cula Cisco giuup cho thieat bo cou khal naéng nadng caap
nhanh choung vag linh hoait. Cauc I0S image cu(a Cisco thtdang xuyean fiddic cadp nhaat
fied khaéc phuic cauc loai culia version tro6lc vag bod sung calic tinh naéng moui cho
router. Vieac cadp nhaat nagy coll thed itdic moa tal baéng hinh 3.4. Leanh fied cadp nhaat
I0S image lag:

copy tftp flash

Sau khi god leanh nagy router se6 hiean ra tean cauc IOS image hieén cou trong flash RAM,
hoQi bain fida chee IP culla TFTP vag chbg bain xauc nhaén tréduc khi copy. Vi dui sau sed
trinh bagy chi tieat vea fiieau nagy.
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Cisco Systems cco

Snail
mail Internet

FTP

Server

\d
L | _(Any convenient method) | 7T

Copy tftp flash

Hinh 3.4: Quy trinh cadp nhaat 10S image.

Bagi taap:

R1#copy tftp flash System

flash directory:

File Length Name/status

1 7530760 c2500-ainr-I_112-31.bin

[7530824 bytes used, 857784 available, 8388608 total]

Address or name of remote host [255.255.255.255]? 134.141.3.33

Source file name? ¢2500-ainr-I_112-11.bin

Destination file name [c2500-ainr-_112-11.bin]?

Accessing file 'c2500-ainr-I_112-11.bin’ on 134.141.3.33...

Loading ¢2500-ainr-I_112-11.bin from 134.141.3.33 (via TokenRing0): ! [OK]
Erase flash device before writing? [confirm]

Flash contains files. Are you sure you want to erase? [confirm]

Copy 'c2500-ainr-I_112-11.bin’ from server as 'c2500-ainr-I_112-

11.bin” into Flash WITH erase? [yes/noly

Erasing device... eeeeeceeeeeceeeeeeeeeeeeeeeeeeeeee ...erased Loading

€2500-ainr-1_112-11.bin from 134.141.3.33 (via TokenRing0):
O T T T T T

[OK - 7530760/8388608 bytes]
Verifying checksum... OK (OXA93E)
Flash copy took 0:04:26 [hh:mm:ss]
R1#
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- Xem nodi dung cula flash RAM

Dugng leanh show flash fied xem thoang tin vea 10S image choula trong flash

RAM Bagi taap:

fred#tshow flash System

flash directory:

File Length Name/status
14181132 c2500-i-1.112-7a

[4181196 bytes used, 4207412 available, 8388608 total]

8192K hytes of processor board System flash (Read ONLY)

- Choin 10S image fiea khodi fioang router.

Trong modi router cou 01 thanh ghi goii lag configuration register. Nady lag moét thanh ghi

16-bit (Hinh 3.5) trong fiou 4 bit cuodi cugng fiddic goii lag boot field quyeat idonh quau trinh
khodi fiodng cula router. Gial tro cula boot field cho bieat router sed khddi fioang tog ROM
hay t6@ RAM. Can thiedp vago quau trinh khddi iodng cuda router thoang qua configuration

register thodgng dugng trong quau trinh password recovery.

1514 13 1211110 9 8|7 6 S5 4
0 01 0|0 O O 1

0 0 0O

3
0

2 10
0 10

Hinh 3.5: configuration register.

Moat cauch khauc fidn gialn vag th66gng fiddic sdl duing lag dugng lednh boot system
culia IOS. Leanh nagy th6dgng fiddic Aaét vag trong startup-config cuda router.

Baling sau sed toang keat laii cal hai phééng phaup trean

Giau tro cuGa boot
field

Calu leanh boot system

Keat qual

0x0 Khoang alinh h6dlng ROM monitor mode.
0x1 Khoang alinh h6dlng ROM mode.
0x2 fiean OxF Boot system rom ROM mode

0x2 nean OxF

Boot system flash

IOS fiaadu tieén trong flash
seb fivdic dugng fied khodi
fioang.

0x2 nean OxF

Boot system flash filename

I0S image trong flash A66ic
chee fionh sed fddic dugng
fied khodi foang.

0x2 fiean OxF

Boot system tftp ip address
filename

IOS image cou tean lag
filename trong TFTP server
cou fida chee ip address sed
fi6oic dugng fied khoai
floang.

0x2 fiean OxF

Nhieau lednh boot system

Router sed s60 duing cauc
leénh tog treAn xuodng doodui
cho fiean khi col moét leanh
Aodoic thoic
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hiedn hoagn taat. Neau taat
cal cauc leanh fieau khoéng
thi hagnh Adoic, router sed
khoai fiodng vea ROM mode.

Balng 3.7

o3 0] €
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5 Cadu hinh router cho id6gng leased line.

5.1 Khaui nieam vea liean keat leased line.

No66gng liean keat leased line lag fiddgng liean keat kyd thuait soa do Bdu fiean cung caap,
, thoogng lag moat fivbeng caup fioang 1 pair, keat noai fiiedm-fiiedm voui hai fiaau caan
keat noai. Moa hinh c6 badn culla moat keat noai leased line nho hinh 4.1:

Router v.35, rs232NTU 32Kbps - 2.048Mbps NTU Router

Hinh 4.1

Lie&n keat trean fiodgng leased line lag lien keét tin hiedu sod, cou toéc fioa lean toui
2.048Mbps (voui caup fiodng). Thieat bo flaau cuodi lag NTU (Network Terminal Unit) cogn
goli lag DSU/CSU (Channel Service Unit/ Data Service Unit) tatuc duing nhé moéat DCE (Data
Circuit Equipment). Cauc NTU cou thea col nhieau loaii voui nhieau toac fioa khatic nhau.
Router trong trédgng hdip nagy fioung vai trog nhé moéat DTE (Data Terminal Equipment).
Cauc NTU thtbgng cung caap giao tieap V.35 hay RS232 fied keat nodi voui Router. Tugy
theo NTU mag phadi choin loaii catup keat nodi cho coang Serial cula router cho thich hdip
(xem hinh 4.2)

End User

' Router Connections
Device

) T e R =)

(2] Al

CSsu/
DCE
psu_ExmEe °°

: - Service
"._] Provider

‘}' EIA/TIA-232 EIA/TIA-449 V.35 X.21 EIA-530
Network Connections at the CSU/DSU
Hinh 4.2: Cauc loaii caup keat noai gitda router vag NTU (CSU/DSU)

Tugy theo nhu caau s60 duing mag khauch hagng cou thed choin toac fioa cho i66@ng
leased line, th66eng lag t6g 64Kbps trdd lean, tdg fiol choin NTU vag router thich hoip.

Bagi tadp cho thieat bd NTU th6dang dugng hiedn nay lag: ACD-3 culia hadng Timeplex,
ASM-31, ASM-40 culia RAD.

Haau heat calic loaii Cisco Router fieau coll thed hoa tr6i cho liean keat leased line thoang
qua cauc serial port cula minh. Ngoaii trég Cisco router 7xx chae hoa tréi cho ISDN. Taat

codang serial.
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Cauc caup serial cuda router dugng cho cauc keat noai leased line th6égng lag V.35 DTE
vag RS232 DTE fodi voui cauc serial port 60 chaén vag V35 SS DTE, RS232 SS DTE fioai

vOUi coang Smart Serial (WIC-2T, WIC-2A/S...)..

o351 €
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5.2 Cauc boduc cadu hinh moét router cho liean keat leased line.

Ne& caau hinh moét router phuic vui cho liedn keat leased line caan théic hiean theo calc
boduc sau:

* Caau hinh cauc ethernet port vag serial.
+ Caau hinh WAN protocol cho liean keat leased line.
«  Caau hinh static routing hay hay dynamic routing.

* Caau hinh moat soa thoang soa caan thieat khauc.

Sau fiady chuling ta sed trinh bagy chi tieat tégng vaan fiea cui thea:

5.2.1 Caau hinh cauc ethernet port vag serial.

Trébuc tiedn ta caan phadi fionh fida chae vag xauc ladp moat soa thoang soa cho cauc
ethernet port vag serial.

» Ethernet port

Bading sau trinh bagy moat sod leanh caan thieat fied cadu hinh ethernet port cula router.
Gia( sod teén router lag R1

Caéu leanh Giali thich Bagi taap
R1#(config)interface eslot/port o
Vago interface R1#(config)interface e0/0
mode cuda ethernet R1#(config-if)
port
R1#(config-if)ip address o
ipaddress subnet mask Gaun ip address R1#(config-if)ip address

vag subnet mask 192.1.1.1 255.255.255.0

cho ethernet port R1#(config-if)
tééng dung

R1#(config-if)duplex {full | half} o
Gaun chea fioa half | R1#(config-if)duplex full

hay full duplex cho R1#(config-if)
ethernet port

R1#(config-if)speed {10 |100 | R1#(config-if)speed 100
auto} Gaun toac foa cho _

ethernet port lag Ri##(config-if)
10Mbps, 100Mbps
hay auto.

R1#(config-if)description string Naét moa tad cho
ethernet port R1#(config-if)description
Connected to LAN

R1#(config-if)
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R1#(config-ifijno shutdown

Baéat ethernet port
(neau caan).

R1#(config-ifino shutdown.

Ethernet 0/0 is up, line protocol is
up.
R1#(config-if)

R1#show interface e slot/port

Xem traing thaui
ethernet port.

« Serial port

Khauc voui ethernet port, serial
balng sau:

Balng 4.1

port cou nhieau thoang soa caan caau hinh hén nhd trong

Caau leanh

Giadi thich

Bagi tadp

R1#(config)interface serial
slot/port

Vago interface mode
cu(a serial port

R1#(config)interface serial1/0
R1#(config-if)

R1#(config-if)ip address
ipaddress subnet mask

Gaun ip address vag
subnet mask cho
serial port t6éng 6ung

R1#(config-if)ip address
192.1.2.1 255.255.255.0

R1#(config-if)

R1#(config-if)ip unnumbered
ethernet
slot/port

Khoang gaun ip tréic
tieap cho serial port
mag “mudin” taim ip
cula ethernet port.

R1#(config-if)ip unnumbered
ethernet0/0

R1#(config-if)

R1#(config-iflbandwidth
bandwidth

Gaun bandwidth (toac
flod) cho serial port.
Bandwidth 60 fiady
Addic tinh baéng kbps.

R1#(config-iflpbandwidth 64
R1#(config-if)

R1#(config-if)clock rate clock-
rate

Gaun to4c foéa xung
clock cho serial port.
Leanh nagy chee thich
héip cho tr6égng hoip
trong phogng LAB khi
hai router noai back-
toback voui nhau, 01
router lag DCE (caép
clock rate) router cogn
laii lag DTE. Clock-rate
nhaén giau tro bps.

R1#(config-if)clock rate 64000
R1#(config-if)
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R1#(config-if)description Naét moa tal cho serial
string port R1#(config-if)description
Connected to leased line
R1#(config-if)
R1#(config-ifjno shutdown Baat serial port (neau
caan). R1#(config-ifino shutdown.
Serial 1/0 is up, line protocol is up.
R1#(config-if)
Ri1#show interface s Xem traing thaui serial
slot/port port.
Baling 4.2

5.2.2 Caau hinh protocol cho liedn keat leased line

Caau hinh protocol cho liean keét leased line lag choin protocol fi6dic s60 duing fied truyean
doo liedu (IP, IPX...), choin WAN protocol cho vieac fioung goui (encapsulation) d6o lieau
tredn A6deng truyean (PPP, HDLC, LAPB...)

Cauc protocol IP hay IPX fiad raat quen thuoac vbui chuung ta, vi thea 60 fiady chulung toai
chee trinh bagy cauc khaui niedam vea cauc WAN protocol PPP, HDLC, LAPB.

Khoang gioang nho IP hay IPX, PPP, HDLC vag LAPB lag nhé6ng WAN protocol. Chutuing
cung

caap caulic chouc naéng c6 badn fied truyean dod lieau tredn moat liedn keat. Cauc liean keat
nagy lag cauc liedn keat point-to-point, serial vag lag liedn keét synchronous (ngoaii trég
PPP cogn col thed hoa tréi cho liean keat asynchronous).

Lie&n keat synchronous lag nhé8ng liean ket mag trong fiou cou soi liean laic th6degng
Xuyean gioGa cauc thieat bo 60 hai fiaau liedn keat fied fioang boa (synchronous) toac fioa
cu@ia chuling. Nhog vaay liean keat synchronous thé6gng cou fiod oan fionh cao fioang thogi
toai 6u A6dic baéng thoang cula liean keét.

Hai WAN protocol thodgng dugng trong liean keat leased line fioai voui Cisco router lag
HDLC vag

PPP (LAPB fitdic s60 duing chul yeau cho cauc liedn keét X25). Trong fiol HDLC lag
protocol do

Cisco phaut triean (khoang phadi lag HDLC chuaan cu(a ITU), chae thich héip fioai voui
router cudia Cisco, cogn PPP lag protocol chuaén, cou thed s60 duing linh fiodng cho nhieau
loaii satin phadm khatic nhau.

PPP vag HDLC cogn cou s6i khatic nhau chu(i yeau vea cauc fiaéc fiiedm c6 baln cuda
moéat WAN protocol, fioll lag s61 khatic nhau fiaéc fiiedm coll cadu trutic hay khoang cuda
protocol.

PPP lag moat protocol cou cadu trutic, coll nghda lag fiaéc fiiedm ban fiadau cuda protocol
fiad col moat tro6eng fied xalic Aonh loaii cula packet iGdic fiolng goui bodi protocol fiou.
Trodgng fiou goii lag trodeng “protocol type” cou thed xauc ionh f6dic packet lag IP hay
IPX. HDLC khoang fi6dic goii lag moat WAN protocol coli cadu trutic béai vi Cisco phadi boa
sung thedm cauc thoang tin khauc fiea taio nean trédng “protocol type”.

PPP dugng calic LCP (PPP Link Control Protocol) vag IPCP (IP Control Protocol) fied fiieau
khiedn vag fioang boa fitd@ng truyean. LCP cung cadp cauc tinh naéng c6 baln cho vieac
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floang bod mag khoang phui thuoéc vago cauc layer 3 protocol truyean treén lien ket fiou.
Trong khi IPCP thi ddia vago cauc layer 3 protocol fied thoic hiean cadc cholc naéng cui
thed nho: gaun fida chee IP, hoa troi ARP.

Cadc chélic naéng culla PPP LCP col thea kea ra nho Link Quality Monitoring (LQM) fiea
fiodgng truyean; PAP vag CHAP fied thdic hiean quau trinh Authentication; Multilink PPP fied
hoa tréi cho cauc multilink.

PPP cogn hoa troi nhieau thuaat toaun netun hon HDLC, PPP cou thea hoa trdi cadc thuaat
toatn neun nhé Predictor, STAC, hay MPPC (Microsoft Point-to-point compression) trong khi
HDLC chee hoa tréi cho thuaat toatun STAC.

Ne& xauc fionh WAN protocol trean fiodeng truyean vag calc thoang soa liedn quan chuung
ta s60 duing calc leanh sau:

Leanh Moa tal

Router(config-iff#encapsulation {hdic | ppp } Choin loaii encapsulation lag ppp hay
hdlc

Choin loaii thuaat toaun neun trean
Router(config-if)#compress [predictor | stac | mppc} | iddang truyean (tugy choin)

Router# show interface Xauc fionh laii traing thali vag caau
hinh cuQa interface

Router# show compress Xauc fionh traing thaui neun.

Router# show process Xauc Aonh traing thati CPU.

Cadc leanh show compress hay show process thdgng s60 duing fied xem traing thaui
neun vag traing thati CPU sau khi fiad aup duing lednh compress.

5.2.3 Caau hinh static routing hay hay dynamic routing.

Nho phaan trinh bagy fiadu tiedn vea khaui niedm router 60 phaan faau cula tagi liedu nagy,
ta coll thed choin moéat trong hai c6 ched routing khi cadu hinh Cisco router: static hay
dynamic:

Static routing lag c6 chea trong fiol ngdégi quadn tro quyeat fionh, gaun sadn protocol cudng
nho fida chee Aich cho router: fiean network nago thi phadi truyean qua port nago, fida chae
lag gi... Cauc thodng tin nagy chbua trong routing table vag chee Adbic cadp nhaat hay thay
fiodi bodi ngédei quadn tro.

Static routing thich hdip cho cauc hea thoang fidn gialn, cou keat nodi fidn gidda hai router,
trong fiou fiddegng truyean dod liedu fiad fiddic xauc Aonh tréduc.

Dynamic routing dugng cauic routing protocol fied t6i fioang cadp nhaat cauc thoang tin vea

cauc router xung quanh. Tugy theo daing thuaét toatin mag cb cheé caédp nhaat thoang tin
cu(ia cauc router sed khauc nhau.

Dynamic routing th66gng dugng trong cauc hea thoang phouc taip hdn, trong fiou cauc router
fivoic liedn keéat voui nhau thagnh moé&t maing 166ui, Bagi tadp nho cauc hea thoang router
cung caap doch vui internet, hed thoang culia calc coang ty fia quoac gia.

Trong phaan nagy, chuung todi sed trinh bagy chi tieat cauch caau hinh static vag dynamic
routing.

+  Caau hinh static routing:

Static routing hay static route fiddic thieat ladp baéng tay thoang qua leanh ip route nhd sau:

Router(config)#ip route network [mask] {address|interface} [distance] [permanent]
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Trong fiou
- network—Destination network hay subnet

mask—Subnet mask
~— address—IP address cula next-hop router

interface—Tean interface (cula router fiang cadu hinh) fied fii tdui destination network

- distance—Giau tro cung caap bodi ngddgi quadn tro, nhaeém chee fiod 6u tiean (cost)
culia f6d@ng fionh tuyean (tugy choin)

permanent —Chae fionh raéng fiddgng fionh tuyean nagy khoang bo déd bol ngay cai
khi interface bo shutdown.
Bagi tadp (hinh 4.3)

172.16.1.0
- 255.255.255.0
L ; 172.16.2.2

% & Cisco A \l ———
S1 e 172.16.2.0 EQ
&2 S

172.16.2.1

172.16.1.0

ip route 172.16.1.0 255.255.255.0 172.16.2.1

Hinh 4.3: Vi dui vea static route

Leanh ip route 172.16.1.0 255.255.255.0 172.16.2.1 faét taii Router CiscoA xauc fionh:
fied fnean fiddic network 172.16.1.0 coll subnet mask lag 255.255.255.0 sed phali qua fioa
chee 172.16.2.1. Noda chae 172.16.20.1 chinh lag fida chee cula next-hop router (router
CiscoB). Dogng leanh nagy coll thea thay baéng dogng leanh khatc t66ng fioéng nho sau:

Ip route 172.16.1.0 255.255.255.0 serial 0.

Voui serial 0 lag tean interface phadi fii qua cuda router CicsoA fied fiean fiddic network
172.16.1.0 255.255.255.0.

Giau tro distance maéc fionh cula static route lag 1. Noui chung cauc giau tro distance culia
static route nhol hdn raat nhieau so voui cauc giau tro cua dynamic route. Vi dui nhé RIP
cou distance lag 120, IGRP: 100, OSPF: 110. Nieau fioll col nghda lag keat noai thoang qua
static route cou fiod hodi tui vag toac fiod nhanh hén so véui dynamic route. Nguyean nhaén
cula vieac nagy lag do static route khoang caan phali maéat thégi gian cadp nhaéat balng
routing table vag |67a choin fi6dgng fidnh tuyeén trong routing table tréduc khi fida ra quyeét
fionh chuyedn dod liedu. Nol cudng lag lyu do taii sao mag static route thédang fvdic choin
khi he& thoang cou keéat noai idn gialdn.

Neau coll nhieau static route cou thea fait fiean fiich, distance fio6ic s60 duing fied xalic
fionh cadc fiod du tiedn khauc nhau cho tégng fibdgng. Router sed choin iddgng nago cou
distance nho( nhaat coul thea fiea truyean dod lieau.

Caau leanh show ip route th6gng i66ic s60 duing fied xauc fionh caudc route fad G6ic
cadu hinh vag cauch caau hinh caulc route fiol baéng static hay dynamic routing, noui cauch
khauc leanh nagy hiedn tho thoang tin vea baling routing table.
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Vi dur:

CiscoA#show ip route
Codes: C - connected, S - static, | - IGRP, R - RIP, M - mobile, B - BGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1 - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, E2 - OSPF external type 2, E - EGP i - IS-
IS, L1 - IS-IS level-1, L2 - I1S-IS level-2, * - candidate default
U - per-user static route, o - ODR

Gateway of last resort is not set

172.16.0.0/16 is variably subnetted, 5 subnets, 3 masks
C 172.16.3.0 /24 is directly connected, ethernetO C
172.16.2.0 /24 is directly connected, Serial0 S
172.16.1.0 /24 via 172.16.2.1.

+  Caéu hinh dynamic routing:

Ned caau hinh dynamic routing tréduc tieAn phadi badt chea fioa cho phelp routing vag l6ia
choin routing protocol: RIP, IGRP, EIGRP hay OSPF. Trong noéi dung tagi liedu nagy
chuung toéi khoang trinh bagy fiedn routing protocol OSPF vi tinh phduc taip culia nou.

Ned cho phelp cheé fioa routing dugng leanh sau 60 global configuration

mode: Router(config)#lp routing hay

Router(config)#Ipx routing

Ned léia choin routing protocol ta sé0 duing leanh router . Calic cadu hinh cauc routing
protocol sed Addic trinh bagy tuaan toi trong phaan sau:

Caau hinh RIP:

RIP lag moat distance vector routing protool fiddic fibnh nghda fiadu tiean bddi RFC
1058. Routing information trong RIP fiddic router chuyeén sang callc route bean

cainh thoang qua IP broadcast s60 duing UDP protocol vag port 520.

RIP cou hai verion: RIP version 1 lag classful routing protocol, nou khoang hoa tréi
cho viedc qualn bau thoang tin vea network mask. RIP version 2 lag classless
protocol hoé tréi cho CIDR (Classless Interdomain Routing), VLSM (Variable-length
subnet mask), route summarization vag security thodng qua quau trinh authentication

baéng plain text hay hagm “baém” MDS5.

Caau hinh RIP routing protocol goam 3 bé6uc ¢b badn: 1) cho pheup router s6i
duing RIP protocol; 2) quyeét fionh RIP version vag 3) xauc fionh network vag calc
interface chou adnh hddédng cula RIP vag thuodc quau trinh cadp nhaét routing

information..

1. Nea cho pheulp router sd0 duing RIP protocol, dugng leanh router rip

2. Ned& quyeat fionh version nago fivdic s60 duing, dugng cadu leanh version
number vOui number lag 1 hay 2. Neau khoang xauc fionh version, 10S software
sed maéc fionh lag godi RIP version 1 vag nhaén soi cadp nhaat cad version 1

ladn version 2.

3. Nea xauc fionh network vag cauic interface chou atinh hédang cuda RIP, leanh
network network fiddic s60 duing. Network chae calic network fi6dic keat noai
troic tieap voui cauc interface cuda router fiang fiddic cadu hinh. Vi dui nhé neau

131.108.6.9, interface thou 3 cou fida chee 172.16.3.6. Khi fio nedu sod duing
leédnh network 131.108.0.0 sed bao goam fidic 2 interface flaau vag network
131.108.0.0 vago trong quau trinh routing update cula RIP. Tuy nhiean fied bao
goam cal interface thou 3 ta phali s60 duing thedm leanh: network 172.16.0.0.
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Bagi tadp:
RIProuter#configure
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z.
RIProuter(config)#router rip
RIProuter(config-router)#version 2
RIProuter(config-router)#network 131.108.0.0
RIProuter(config-router)#network 172.16.0.0 RIProuter(config-router)#°Z

Ngoagi ra hinh 4.4 cudng trinh bagy moét vi dui vea caau hinh RIP cho tr66gng hoip
trong hinh.

1.4.0.0 2.6.0.0

Cisco E
3.3.0.0

2.1.0.0

Cisco B Cisco D

Cisco A

router rip
network 1.0.0.0
network 2.0.0.0

2.4.0.0

Hinh 4.4: vi dui vea caau hinh RIP.

— Caau hinh IGRP:

IGRP (Interior Gateway Routing Protocol) lag routing protocol fiddic phaut triedn toa
gioda thadp niedn 1980 cula Cisco ddia tredn thuaat toaun enhanced distance
vector. IGRP ra fidgi nhaém giadi quyeat moat soa hain cheéa culia RIP khi he&a
thoang tr60 nean phoéuc taip hén

IGRP s60 duing internetwork delay, bandwidth, reliability, vag load fied xatic ionh ra
metric nhdg fou mag fda ra Addic cauc thoang tin chinh xauc hdn vea tinh traing
cudia calic keat nodi troouc khi fiva ra quyeat fionh. Ngoagi ra IGRP cou thed hoa troi
fledn todi fia 255 hop (so voui 15 chula RIP), vag cou fiod hodi tui nhanh nhdg co
chea ‘flash update”. C6 chea flash update godi cauc thay fioai cuia network ngay khi
nou xuaét hiedn mag khoang phadi chdg thdgi gian fionh kyg nho RIP.

IGRP cogn cou cauc chduc naéng quan troing nho split horizon, holdown timer hay
poison reverse fied ngaén ngdga hiean toding laép trean icdeng truyean. (hinh 4.5)
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Holddown Timer

Flash Update /
Network A —_— B c
10.3.0.0 )
Poison Reverse

Fails Split Horizon

Router B will not
advertise to Router A
that it can reach
network 10.3.0.0

Hinh 4.5

Cudng nho RIP, IGRP s60 duing IP broadcast fied 16u chuyedn thoang tin vea routing
gitda cauc router. Tuy nhiedn IGRP khoang ddia trean UDP hay TCP mag ddia tredn
cauc transport protocol culia chinh nou fied liean keat calic thoang tin vea routing.
gioang nhd UDP, IGRP khoang cou c6 chea phadn hoai.

Do khoang cou nhieau version nhé RIP, caau hinh IGRP chae cou 2 bdduc:

1. Cho pheup router s60 duing IGRP: dugng leénh router igrp process-id,
process-id lag moat so& nguyean col thed nhaan giad tro baat kyg tég 1 fiean
65535 cou nhieam vui phaén bieat cauc tiean trinh khatuc nhau culda IGRP trean
cugng moat router.

2. Xauc fAionh network vag cauc interface chou alnh h6ddng culia IGRP: t66ng toi
nho RIP, IGRP dugng lednh network network véui phééng phaup té6ng toi.

1.4.0.0 26.0.0

Cisco E

3.3.0.0
2.1.0.0
Cisco B
Cisco A
router igrp 109
network 1.0.0.0
network 2.0.0.0
2.4.00
Hinh 4.6: Vi dui vea IGRP.
Bagi tadp:

IGRProuter#configure

Configuring from terminal, memory, or network [terminal]?

Enter configuration commands, one per line. End with CNTL/Z.

IGRProuter(config)#router igrp 109

IGRProuter(config-router)#network 1.0.0.0 IGRProuter(config-
router)#network 2.0.0.0 IGRProuter(config-router)#"Z
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- Xauc nhaan vag kiedm tra caau hinh routing protocol.

o

Cadc leanh sau dugng fied kiedm tra caau hinh routing protocol trean

router: o Show ip route (fiad trinh bagy 60 phaan trean)

routing table, thoang tin vea network cou liean quan trean router...

Show ip protocoi: trinh bagy taat cal cauc giau trod vea thdgi gian cadp nhaat

Router> show ip protocol

Routing Protocol is "rip"
Sending update every 30 seconds, next due in 13 seconds
invalid after 180 seconds, hold down 180, flushed after 240
Outgoing update filter list for all interfaces is not set
Incoming update filter list for all interfaces is not set

Redistributing: rip

Routing for Networks
183.8.0.0
144.253.3.0

Routing Information Sources:

Gateway Distance Last Update
183.8.128.12 120 0:00:14
183.8.64.130 120 0:00:19
183.8.128.130 120 0:00:03

Distance: (default is 120)

Hinh 4.7: lednh show ip protocol.

xauc fionh nguyeén nhaén cula cauc s6i coa liedn quan. (hinh 4.8)

Debug ip rip: hiedn tho caudc thoang tin cadap nhaat bodi RIP, raat hodu ich fied

Router> debug ip rip
RIP protocol debugging is on
Routeri#
RIP: received update from 172.8.128.130 on Serial0
172.8.0.128 in 1 hops
172.8.64.128 in 16 hops (inaccessible)
Rip: received update from 172.8.64.130 on Seriall
172.8.0.128 in 1 hops
172.8.0.128.128 in 1 hops
RIP: received update from 172.8.128.130 on Serial0
172.8.0.128 in 1 hops
172.8.64.128 in 1 hops
RIP: sending update to 255.255.255.255 via Ethernet0 (172.8.128.2)
subnet 172.8.0.128, metric 2
subnet 172.8.64.128, metric 6
subnet 172.8.128.128, metric 1
network 10.253.0.0, metric 1
RIP: sending update it 255.255.255.255 via Ethernet 1 (10.253.100.202)
network 10.50.0.0, metric 2
network 172.8.0.0, metric 1

Hénh 4.8: Le&nh debug ip rip.

Caau hinh default route.

o debug ip igrp transaction [ip-address] o debug ip igrp events [ip-address]

Hai leanh trean hiedn tho cauc thoang tin cadp nhaat vea IGRP, to6ong t61 nho leanh
debug ip rip fiad trinh bagy 60 trean.
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Trong moét soa tré6@ng hoip ta phadi s60 duing cadu hinh default route. Khi hea
thoang col nhieau keat noai qua laii gi6da cauc router, 60 moai router phadi I6ia
choin moat network goii lag network maéc fionh (default network). Cauc destination
network cula packet fiean neau khoang tim thaay trong routing table sed td1 fioang
fiodic chuyean fiodi qua default network.

Caau leanh: Router(config)#ip default-network network-number

Public Network

Company X

F it ?% \
é\“ Cisco

192.168.17.0

T

Network 172.16.0.0 router rip
Subnet Mask 255.255.255.0 network 172.16.0.0

network 192.168.17.0
ip default-network 192.168.17.0

Hinh 4.9: Vi dui vea default network.

5.2.4 Caau hinh moét soé thodng soa caan thieat khauc.

Cauc leanh caan thieat coll thed fi6oic s60 duing fied cadu hinh router fiédic trinh bagy trong
baling sau. Nea calic bain tham kha(io chuting toai cudng trinh bagy moét soa calc leanh
caan caau hinh cho he& thoang maing séd duing IPX:

Leanh Moa tad

description descriptive-string Moa tal chuu thich cho interface

ip classless N o N son
P Cho pheup router chuyean cauc packet Ai6dic

hd6ung téui moat subnet khoang cou trong
cauc network keat nodi troic tiedp (cugng
class) tdui tuyean n6dgng toat nhaat. Laay vi
dui network

10.0.0.0 véui subnet mask 255.255.255.0.
Gial s60 raéng subnet 10.1.1.0 lag subnet
cula interface ethernetO (ip address
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10.1.1.1/24). Gia( s60 tieap raéng neau
router nhadn fiddic moat packet hédung toui
network 10.2.2.0 vag router khoang nhaan ra
fiodic network fiou; neau khoang cou leénh ip
classless packet sed bo loaii bo(, neau cou ip
classless packet sed fiddic chuyean fiean
tuyeén fiddgng toat nhaat (thodeng lag
default route)

ip subnet-zero

Cho pheup router nhaén cauc dady zero
subnet lag héip lea.

ipx  network  network  [encapsulation
encapsulation-type [secondary]]

Leanh nagy cho pheup binds IPX network
number vag frame type cho interface.
Neau khoang xauc fionh frame type thi
802.3 sed lag default, cauc type coll thea
gaun lag novell-ether Novell Ethernet

802.3 arpa Novell Ethernet Il sap
IEEE 802.2 snap IEEE 802.2
SNAP

secondary dugng trong trédang hdip cou
nhieau hén 1 network IPX. Trong vi du
Atlanta cou 02 network IPX 100 s60 duing
frame 902.2 vag IPX network 101 s60 duing
frame 802.3.

ipx route network network.node

Leanh nagy xauc fionh chea foa static IPX
route. Trodgng fiaau tiedn xalc fonh IPX
network nuber cuda fiich. Tré6gng thou hai
xauc fionh IPX address cula netx hop.
Thoang th6d@ng voui chea fiod dynamic,
routing information sed Addic tdi Aodng cadp
nhaét thoang qua ip protocol (IPX RIP/SAP),
tuy nhieén trong trédgng hdip nagy do routing
protocol fiad bo disable ta phadi xauc fionh
cui thed baéng tay thoang qua internal vag
external network number.

ipx router rip

Khédi Aoang IPX RIP/SAP routing engine.

ipx routing [node-address]

Khédi foéng IPX RIP/SAP routing engine,
node-address xauc fidonh fida chae IPX cula
coang serial cula router

Neau khoang cou node-address router sed
toi doangtim kiedm cho quau trinh routing.
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ipx sap service-type name network.node
IPX-socket hop-count

Dugng trong static route nhaém xauc fidnh
loaii doch vui, (4=file service, name lag tean
Server culia maing fiich, network.node lag
IPX address cula Server, IPX-socket lag
IPXsocket number, hop-count lag soa hop
fiean serverce. 2000 60 fiady lag internal IPX
network number cu(a file server,

0000.0000.0001 lag internal node number
cu(a file server.

ipx sap-interval interval

interval xauc fionh chu trinh router gédi IPX
SAP fiean cauc interface. Default lag 1 phuut,
interval=0 nghoa lag disable.

no auto-summary

Taét chea fiod auto-summarization cuda
router.

no ip domain-lookup

Taét chea fioa tim kiedm trong domain
(phaan giali tean)

no ip routing

Taét chea fioa IP routing.

no network network

Loaii bo moat IPX network number trong
guau trinhIPX RIP routing broadcast.
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5.3 Thidul cuithed.

Cauc thi duf cui thed sau sed minh hoia cho phaan lyu thuyeat fi66ic trinh bagy 60 phaan
trean. VOUi muic fich cung cadp nhieau vi dui minh hoia vag giutip catic bain cou thed tham
khado chuung todi trinh bagy thedm moat soé vi dui vea calich caau hinh cauc liean keat
leased line cho cauc hea thoang maing cou s60 duing protocol IPX. Cauc cadu lednh vea IPX

cou thed tham khado t6g phaan trean.
5.3.1 [P only

Atlanta

IP Network 10.0.0.0 255.0.0.0
e Static

Boston

HDLC or PPP

IP Network 20.0.0.0 255.0.0.0

Atlanta Router Configuration

version 11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

!

hostname Atlanta

!

enable secret cisco

!

ip subnet-zero no ip
domain-lookup

!

interface EthernetO ip address
10.1.1.1 255.0.0.0

!

interface SerialO

description Leased Line to Boston
ip unnumbered EthernetO

** encapsulation hdlc lag giau trd maéc fionh,
neau s60 duing catic router khatic Cicso boa sung
lednh

encapsulation ppp **

!

ip http server ip

classless

ip route 20.0.0.0 255.0.0.0 Serial0
!

line con 0

password console

login line aux 0 <*>

linevty 0 4

password telnet

login <*>

!

end <*>

Boston Router Configuration

version 11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

!

hostname Boston

!

enable secret cisco

!

ip subnet-zero no ip
domain-lookup

!

interface EthernetO ip address
20.1.1.1 255.0.0.0

!

interface SerialO

description Leased Line to Atlanta
ip unnumbered EthernetO

!

ip http server ip

classless

ip route 10.0.0.0 255.0.0.0 Serial0
|

line con 0
password console
login line aux 0 <*>
linevty 0 4
password telnet
login <*>

!

end <*>

*  Dynamic
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Atlanta Router Configuration

version 11.2 <*>
service udp-small-servers <*> service
tcp-small-servers <*>
|

hostname Atlanta

|

enable secret cisco

|

ip subnet-zero no ip
domain-lookup

|

interface EthernetO ip address

10.1.1.1 255.0.0.0

|

interface Serial0

description Leased Line to Boston

ip unnumbered EthernetO

** encapsulation hdlc lag giau trd maéc fionh,
neau sod duing cauc router khatic Cicso boa sung
lednh

encapsulation ppp **

|

router rip version

2 network

10.0.0.0

no auto-summary

|

ip http server ip

Boston Router Configuration

version 11.2 <*>
service udp-small-servers <*> service
tcp-small-servers <*>
|

hostname Boston

|

enable secret cisco

|

ip subnet-zero no ip
domain-lookup

|

interface EthernetO ip address
20.1.1.1 255.0.0.0

!

interface SerialO

description Leased Line to Atlanta
ip unnumbered Ethernet0

!

router rip version

2 network

20.0.0.0

no auto-summary

!

ip http server ip

classless

!

line con 0

password console

classless login line aux 0 <*>
1 linevty 0 4
linecon0 password telnet
password console login <*>
login line aux 0 <*> !
line vty 0 4 end <*>
password telnet
login <*>
!
end <*>
5.3.2 IPXonly
+  Static
Atlanta IEX Tetwrk aasa Boston
3
0000.0caa. 1111 HDLC or PPP 0000.0chh.2222
IPX Neiwork 100; Frame 802.2 .- I o I IPX Network 200; Frame 802.3
IPX Network 101; Frame 802.3 J J
AtlantaFS BostonFS
1000.0000.0000.0001  2000.0000.0000.0001
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Atlanta Router Configuration

version 11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Atlanta

|

enable secret cisco

|

ipx routing 0000.0caa.1111
|

interface Ethernet0 no

ip address <*>

ipx network 100 encapsulation SAP ipx
network 101 encapsulation

NOVELLETHER secondary

|

interface Serial0

description Leased Line to Boston no

ip address <*>

** encapsulation hdlc lag giau tro maéc fionh,
neau sod duing cauc router khatic Cicso boa sung
lednh

encapsulation ppp **

ipx network AAAA ipx

sap-interval 0

|

ipx route 200 AAAA.0000.0cbb.2222

ipx route 2000 AAAA.0000.0cbb.2222

|

ipx router rip
no network AAAA
1

ipx sap 4 BostonFS 2000.0000.0000.0001 451 2
!

lineconO
password console
login line aux 0 <*>

Boston Router Configuration

version 11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Boston

!

enable secret cisco

|

ipx routing 0000.0cbb.2222
|

interface Ethernet0 no

ip address <*> ipx

network 200

|

interface SerialO

description Leased Line to Atlanta
no ip address <*> ipx network
AAAA ipx sap-interval O

|

ipx route 100 AAAA.0000.0caa.1111
ipx route 1000 AAAA.0000.0caa.1111
|

ipx router rip

no network AAAA
|

ipx sap 4 AtlantaFS 1000.0000.0000.0001 451 2
!

line con 0
password console
login line aux 0 <*>
line vty 0 4 <*>
login <*>

!

end <*>

line vty 0 4 <*>
login <*>
!
end <*>
+ Dynamic
IPX Neitwork AAAA
Atlanta Boston
0000.0caa.1111 HDLC or PPP 0000.0chh.2222
IPX Network 100; Frame 802.2 IPX Network 200; Frame 802.3
IPX Neiwork 101; Frame 802.3
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Atlanta Router Configuration

version 11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Atlanta

!

enable secret cisco

|

ipx routing 0000.0caa.1111
|

interface Ethernet0 no

ip address <*>

ipx network 100 encapsulation SAP ipx
network 101 encapsulation

NOVELLETHER secondary

|

interface Serial0

description Leased Line to Boston no

ip address <*>

** encapsulation hdlc lag giau tro maéc fionh,
neau sod duing cauc router khatic Cicso boa sung
lednh

encapsulation ppp **

Boston Router Configuration

version 11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Boston

!

enable secret cisco

|

ipx routing 0000.0cbb.2222
|

interface Ethernet0 no
ip address <*> ipx
network 200

|

interface Serial0
description Leased Line to Atlanta no
ip address <*>

ipx network AAAA

|

linecon 0

password console
login line aux 0 <*>
line vty 0 4 login

ipx network AAAA <>
! !
linecon O end <*>
password console
login line aux 0 <*>
line vty 0 4 login
<*> end <*>
533 IP&IPX
IP Unnumbered
Atlanta X Nehesrk Acd Boston
0000.0caa.1111 0000.0chh.2222

IP Network 10.0.0.0 255.0.0.0 . |
IPX Network 100; Frame 802.2 j
IPX Network 101; Frame 802.3

AtlantaF$§

1000.0000.0000.0001
e Static

HDLC or PPP

I IP Network 20.0.0.0 255.0.0.0
o IPX Network 200; Frame 802.3

BostonF$S
2000.0000.0000.0001
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Atlanta Router Configuration version
11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Atlanta
|

enable secret cisco

|

ip subnet-zero no ip domain-

lookup ipx routing

0000.0caa.1111

|

interface EthernetO ip address 10.1.1.1
255.0.0.0 ipx network 100 encapsulation
SAP ipx network 101 encapsulation
NOVELLETHER secondary

|

interface Serial0

description Leased Line to Boston

ip unnumbered EthernetO

** encapsulation hdlc lag giau trd maéc fionh,
neau s60 duing catic router khatic Cicso boa sung
lednh

encapsulation ppp **

ipx network AAAA ipx

sap-interval 0

|

ip http server ip

classless

ip route 20.0.0.0 255.0.0.0 Serial0

|

ipx route 200 AAAA.0000.0cbb.2222 ipx
route 2000 AAAA.0000.0cbb.2222

!

ipx router rip

no network AAAA

1

ipx sap 4 BostonFS 2000.0000.0000.0001 451 2
!

line con 0

Boston Router Configuration version
11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Boston
|

enable secret cisco

!

ip subnet-zero no ip domain-
lookup ipx routing
0000.0cbh.2222

!

interface EthernetO ip address
20.1.1.1 255.0.0.0 ipx network
200

!

interface SerialO

description Leased Line to Atlanta
ip unnumbered Ethernet0

ipx network AAAA ipx sap-
interval O

!

ip http server ip

classless

ip route 10.0.0.0 255.0.0.0 Serial0
|

ipx route 100 AAAA.0000.0caa.1111 ipx
route 1000 AAAA.0000.0caa.1111

!

ipx router rip

no network AAAA

|

ipx sap 4 AtlantaFS 1000.0000.0000.0001 451 2
!

line con 0
password console
login line aux 0 <*>
linevty 0 4
password telnet

password console
login line aux 0 <*>
line vty 0 4
password telnet
login <*> end <*>

login <*>
]

end <*>

+ Dynamic
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IP Unnumbered
IPX Network AAAA
Atlanta — Boston
0000.0caa.1111 HDLC or PPP 0000.0chh.2222

IP Network 10.0.0.0 255.0.0.0
IPX Network 100; Frame 802.2
IPX Network 101; Frame 802.3

IP Network 20.0.0.0 255.0.0.0
IPX Network 200; Frame 802.3

Atlanta Router Configuration version
11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Atlanta

!

enable secret cisco

!

ip subnet-zero no ip domain-

lookup ipx routing

0000.0caa.1111

!

interface EthernetO ip address 10.1.1.1
255.0.0.0 ipx network 100 encapsulation
SAP ipx network 101 encapsulation
NOVELLETHER secondary

!

interface Serial0

description Leased Line to Boston

ip unnumbered EthernetO

** encapsulation hdlc lag giau trd maéc fionh, nedu
s60 duing calc router khatic Cicso bo& sung leanh
encapsulation ppp **

ipx network AAAA

!

router rip version

2 network

10.0.0.0

no auto-summary

|

ip http server ip

Boston Router Configuration version
11.2 <*>

service udp-small-servers <*> service
tcp-small-servers <*>

|

hostname Boston

!

enable secret cisco

!

ip subnet-zero no ip domain-
lookup ipx routing
0000.0cbb.2222

!

interface EthernetO ip address
20.1.1.1 255.0.0.0 ipx network
200

!

interface Serial0

description Leased Line to Atlanta
ip unnumbered EthernetO ipx
network AAAA

!

router rip version

2 network

20.0.0.0

no auto-summary

!

ip http server ip

classless

!

line con 0

password console

classless login line aux 0 <*>
! linevty 0 4
line con 0 password password telnet
console login <*>
login line aux 0 !
<*>line vty 0 4 end <*>
password telnet
login <*>
!
end <*>
e$ 91 ¢
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5.4 Khaéc phuic s6icoa:

Moat soa thoang bauo s6i coa thodang gaép vag cauch giadi quyeat soi coa fiddic trinh bagy

trong balng sau:

(trang thaui liedn keat fiddic tim thady baéng lednh show interface interface trong fiou

Traing thaui cula
liean keat

Nguyean nhaan

Cauch khaéc phuic

Serial x is down,
line protocol is
down.

Router khoang nhaan fddic
tin hiean carrier detect (CD)
do moat trong cauc nguyean
nhaén sau:

N66@ng keat noai cula
nhag cung caap bo down
hay khoang keét noai
vago

DSU/CSU

Caup keét nodi vago
router bo holing hay sai.
Phaan céung cuda
DSU/CSU bo hoiling

Phaan céung cuda router
bo holing

Kiedm tra fiegn LED cu(ia
DSU/CSU fied xauc fionh tin
hiedu CD.

Liean laic véui nhag cung caap
A6dgng truyean

Xem laii tagi liedu htéung daan
xem cauch keat nodi caup vag
loaii caup fiad s60 duing fiuting
hai choa.

Keat noai vago cauc interface
khauc.

Serial x is up, line
protocol is down.

Cauc soi coa cou thed xady

ralag: «

Caau hinh sai

gidda hai router 60 hai fiadu

Remote router khoang
g60i keepalive packet.
Truic traéc nd6gng
leased line.

serial clock transmit

external khoang f6éic
set trean DSU/CSU.

Local hay remote
DSU/CSU bo holing

phaan coung ¢ Router bo
holng phaan céung

Thdic hiean vieac kieam tra
DSU/CSU loopback. Trong
quau trinh loopback god leanh
show interface serial x, nedu
line protocol chuyean sang
traing thaui up, thi lo&i thuoéc
nhag cung caap doch vui hay
do remote router bo down

Xem laii tagi liedu hééung daan
xem cauch keat nodi caup vag
loaii caup fiad s60 duing fulng
hai chéa..

Keat noai vago cauc interface
khauc.

Kiedm tra laii caau hinh.
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Serial x is up, line G?ay neAzanﬁ(A) traing tha\w *  Dugng leanh show running —
protocol is up laép cula fi6dsNng truyean. config fied xem xeut coll
(looped). interface nago bod caau hinh

dobui daing loop hay khoang.
Neau cou, bod trang thaui nagy
fii.

+ Kiedm tra xem DSU/CSU cou 60
traing thaui loop hay khoang,
neau cou, bod traing thaui
mauy fi..

. Reset DSU/CSU.

Neé&u taat cad cauc bdduc trean
khoang giadi quyeat nddic soi
coa4, liean laic véui nhag cung
caap fiddgng truyean.

Serial x is Cauc nguyeén nhaén: .e
ngrcr':'ﬁ:?;)\ﬁ%co| is| * interface fiad bo disable Dugng leanh show running —
. . config fiea xem xeut cou
up- baeéng leanh shutdown - interface nago bo shudown hay
Cauc interface  dugng khoang, neau cou dugng leanh
chung fioa chee IP hay IPX. no shutdown fied enable
interface.
Dugng leanh show interface
fied hiean tho calc IP address
cuda taat cal cauc interface.
Dugng lednh ip address fied
gaun cauc fida chee laii cho
cauc interface neau cou hiean
t60ing trugng fida chee.
oG

6 Cadu hinh router cho cauc liean keat dial-up.
6.1 Gibui thieau vea Dial-up

6.1.1  Dial-up lag gi?

Thuaat ng6d dial-up lag khauti niedm quen thuoéc fiodi voui nhieau ngdogi. Nhaat lag khi
internet tro nean phod biean, dial-up f6dic raat nhieau ngdbgai s6l duing fied keat noai vago
he& thoang thoang tin toagn cadu nagy. Khaui nieAm vea dial up nhin theo gouc fiod chuyean
moan fibn gialn lag moéat ph6dng phaup noai keéat trong fiou ngoédgi s60 duing phali quay
s04 (dial) toui so4 cula fiich mag ngddwgi fiol muoan keat noai. Hai moai tr66gng hoa tréi cho
dial-up lag PSTN vag ISDN (Maing fiieédn thoaii codng codng vag maing tich héip doch vui
s04a).

Dial-up cou thea giulip keat nodi moat ngdoei dugng 60 xa vago hea thoang LAN, keat noai
LAN-to-LAN hay dugng lagm fiddang backup cho cauc Adbgng liean keat leased line, X25
hay Frame Relay.

Dial-up lag phd6ng phaup keat noai cou chi phi thadp vag tiean duing, col thea théic hiean
moii lutic, moii ndi. Nhodic fiiedm cula dial-up lag toac fiod vag fioa tin cady khoang cao nho
cauc coang nghea khaduc.
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Ph66ng phaup Dial-up hieén nay th66gng ddia vago giao théuc truyean thoang PPP (point-
topoint protocol).

6.1.2 Cauc trédgng hdip sdd duing Dial-up

* Router-router Dial-up

Tré6egng hbip nagy dugng khi hai hed thoang maing LAN keat nodi voui nhau. Trong thoic tea
trd6egng hoip nagy thodeng fiddic s60 duing cho viedc noai keat liean laic gié6a cauc chi
nhaunh cudia cugng moéat coang ty khi catic chi nhaunh nagy fidéic faét 60 cauc khu voic
khauc nhau, trong khi khoang cou fiieau kiean laép fiaét cauc liean keat rieang hay nhu caau
chuyean tali do6 lieau trean keat nodi khoang cao, khoang thé6gng xuyean.

Nea 2 LAN keat noai fivdic voui nhau baéng phddng phaup Dial-up dugng router thi moai
LAN pha(i cou moét router nodi voui moat modem. Hai modem cuda 2 LAN nagy thodng qua
moat moai trodgng truyean thoang (maing fiean thoaii hay ISDN) fied keat nodi voui nhau.

Hinh sau moa tal 2 router 1 vag 2 lieén laic voui nhau qua 2 modem

Hortars modem modem Router 1

MNote: Router 2 is calling Router 1

Hinh 5.1: router-to-router dial-up.
* Remote user-Central Dial-up

Moét vi dui dugng trédang hdip nagy tren thoic tea lag calc nhaan viean truy cadp vago
maing culla coang ty khi nhaan viean khoang thea tréic tiedp 60 coang ty vi calic lyd do nho
fii coang tauc hoaéc lagm vieac taii nhag.

Vi dui khauc lag vieac truy cadp internet baéng dial-up, khi fiou cauc user so6d duing mdem
fied dialup vago hea thoang maing cuda ISP tréouc khi coll thea truy caép vago internet
thoang qua ISP fiou.

Ne& moét ngodgi dugng cou thed truy caap fivdic moéat hed thoang maing LAN baéng dial-up
thi mauy tinh culla ngdégi dugng caan phali ket noai voui modem, vag router culla maing
LAN mag ng6dgi dugng truy cadp vago cudng fi6dic gaén it nhaat 1 modem. (xem hinh ved)

Async Gentral site
GCisco 3640

e .
i T
P
=7 7L
Windows 95 PG Madem =
Small office
Hinh 5.2: remote user-to-router dial-up.

* Back-up baéng fitéegng Dial-up
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Hai hea thoang maing LAN keat noai véui nhau thoang qua cauc liean keat synchronous
(leased line, Frame Relay, X25...) cou thea dugng giadi phaup Back-up baeng dial-up lagm
giali phaup doi phogng trong tr66@ng hdip liedn keat chinh gaép soi coa.

......

172.16.20.1 124 : L 172162027024
5 3
1/ N
B0 7~ ~.B0
s \
/7 N
/ N
s ~
o . =
10111124 | EO : EOQ [192.168.10.1 124
S0 i S0
192.168.154.1 : an 1921681542

Montecito Goleta

Hinh 5.3: backup dugng dial-up

Trong cauc phaan trinh bagy sau, chuting toai sed trinh bagy cauch caau hinh Cisco router
cho cauc troégng hdip cui thea.

o351 €

6.2 Cauc khaui niedm caan bieat trong Dial-up

6.2.1 Analog

Lag moat daing tin hiedu fieén liedn tuic, coll giall tro biean thiean trong khoaling 0 # 1 hay —
1 # 1 (trong fiou 1 t6ding trong cho calc giau tro fiiean thed khatc nhau fioai voui tdgng loaii
tin hieau) . Tin hie&n nagy khauc véui tin hiedu soa (chee cou 2 giau tro lag 0 vag 1).

Hinh sau lag daing cuda tin hiedu soé :
A

v

Hinh 5.4: tin hie&u digital
Vag hinh sau lag daing cula moét tin hiedu analog :
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/[,
N

Hinh 5.5: tin hiedu analog

6.2.2  Asynchronous

Truyean baat fioang boa (asynchronous) khoang s60 duing xung fioang hoa fied fioang boa
quau trinh truyean nhaén. Noui cauch khauc truyean baéat fioang bo& khoang cou khad naéng
thay fiodi to4c fioa culia N6d@ng keat nodi fied phug hoip voui traing thaui culia keat noAi
fiou. Trong keét noai baat ioang boa khoéng hea cou cauc bit Aiddic truyean khi liean keét
flang trong traing thadui idle. Véui cauch truyean baat fioang boa cauc goui tin fiddic fioung
goui thedm vago fiou cauc bit Aieau khiedn (goii lag start bit vag stop bit) ied nhaan bieat
fiiedm baét faau vag ket thutic cula goui tin.

Moét goui tin trong truyean baat fioang boa sed cou daing sau :

Stop bit | B7 | B6 | B5S | B4 | B3 | B2 | B1L | BO | startbit
Hinh 5.6

6.2.3 Line

Line trong khaui niedm culia Cisco chee moat liean keat keat noai vago router thoang qua
modt interface nago fiou cuda Cisco router. Cisco chia ra 4 loalii line: console, auxiliary,
asynchronous, vag virtual terminal lines fiddic trinh bagy nho balng sau:

Loaii Line Interface Moa tad Luaat fiaunh soa thou toi
Console Line 0.
CON S60 duing moéat catuch maéc
(CTY) fidnh cho vie&c log in vago router

fied caau hinh.

AUX Auxiliary Sod line TTY cuodi trog cho 1.
Coéng RS-232 DTE fidbic sol
duing nh6 moét coang baat
flioang boa doi phogng (TTY).
Coang auxiliary khoang r6dic
xem nho console port théu 2.
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TTY Asynchronous | | ag codng baat fioang boa.
N66ic s60 duing moat catich Khoa(ing giau tro dugng fied fialinh so&
maéc fionh cho cauc phiean keat 10un. Soa line TTY t66ng fiéong voui soa
noai baéng cautich quay soa cutia 166ing cula calic modem (trong trédgng
cauc node 60 xa khi cauc phiean hdip modem fiG6ic tich h6ip saiin) hoaéc
keat noai nagy dugng giao tholuc lag soa 166ing cauc codng baat fioang
nho lag SLIP, PPP, ARA, vag boa fi6dic hoa tréi bodi router.
XRemote.

VTY Virtual Sod line TTY cuodi trég cho 2.
asynchronous | Ngdic s60 duing cho moét
phiean noai keat vago baéng
Telnet, LAT, X.25 PAD, vag cauc
giao thouc keat noai vago coang
floang boa trean router (nho lag
ethernet port vag serial).

Baling 5.1: cauc daing line cula Cisco.

Router khauc nhau cou soé 166ing cauc line khauc nhau. Hinh sau chee ra luaat fiaunh soé
thou toi line culia Cisco

n: lag soa thou téT cuda line
m: lag sod thou toi cula vty

line.

con line =0
tty n line =n
aux line =last_tty + 1

viy n line =last_tty + 2+ m

Hinh 5.7: quy taéc flaunh so& cauc fiddgng line.
Noai voui catic router coll cauc slot (modular router) vag trean slot cotl nhieau codng ta cou:
n = (32 x slot number) + unit number + 1
Vi dui:
Noai voui router khoang cou slot (fixed configuration router) nhé router 2509 (02 serial, 08
async, 01 console vag 01 aux port):

Line 0 dagnh cho Console, line 1 fiean 8 lag nhédng line TTY, line 9 lag Auxiliary port, vag
line 10 fiean 14 lag nhddng line VTY tog 0 fiean 4.

Noai voui router 3640 04 slot vag moat module goam 16 codng Async gaén vago slot théu 3
(soa slot vag codng fialinh tég 0 trod fii) calic codng async toong dung voui cauc line tog 97
fiedn 112 vi

Coang fiaau tiean (port 0): n = 32x3 +0+ 1 =97

Codang cuodi cugng (port 15): n =32x3 + 15 + 1 = 112.

Soa thou toi line seb liedn quan fiean viedc caau hinh line fiddic trinh bagy trong cauc phaan
sau:
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6.2.4 Interface
Cauc interface dugng cho dial-up cou 3 daing chu( yeau sau

* Asynchronous Interface: daing c6 baln ban fiaau cula interface dugng cho dial-up. Caau
hinh async interface lag xauc fionh calic fiaéc fiiedm vea cauc protocol cho calic keat noai
t0g xa (cou thed lag remote PC hay remote router).

\ Asynchronous interface (

Contains core protocol
characteristics for
INCOMING async

clients _/

-

n Line1

Modem | (EEEERP 2 [ )

Modem
Remote PC

negotiating parameters
with the asynchronous 3
interface s

Hinh 5.8: Async Interface.

»  Group Asynchronous Interface: Daing nagy bao goam moat nhoum cauc async interface
vaat Iyl thagnh viean, fid6ic s60 duing fied fidn gialn holia vieac caau hinh router: cadu
hinh cula group thdic hiedn tudng téi nhd caau hinh moéat async interface rieang led vag
caau hinh fiou sed fiddic toT fioang phaén boéa cho cauc interface thagnh viean.

. Projects core protocol
% characteristics out to
asynchronous
interfaces ./

(Intertace async '-':;'\']nterfaoe async_z':

.
.
.
.
840

Modem 1 Madem 2 Modem 96
Hinh 5.9: Group async Interface.

* Virtual Template Interface: Lag daing interface allo th6dgng dugng trong cauc dialer
interface, caau hinh multi-link, VPN. Thagnh viean cuda virtual interface coll thea lag async

interface hay group async interface.
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Virtual template intesface )
{

Stores and projects
core protocol
configuration

information

< Temporary ‘—

Mutiifitk  —( > vinual access <. | € Protocol
sassion . 7 intedacs S ¢ tranglation
gvent \ 7 25 3 avam

VPON
sesson event

Hinh 5.10: Virtual Dialer Interface

58430

Trong phaan trinh bagy nagy chuling toai chae fiea cadp fiean dialer interface (hinh 5.11),
thobgng fi6dic cadu hinh khi cou yedu caau s60 duing dial-on-demand t6ui nhieau fiich vag
caan nhaan cuoac goii tdg nhieau nguoan khauc nhau. Khi fiou moéat interface alio sed fiddic
taio ra, faii diedn cho taat cal cauc interface vaat lyu lag thagnh viean culia nou. Khi cou
ye&u caau quay sod hay nhaén cuoéc goii, nou sed toi fioang sd60 duing cauc interface
thagnh viean nago toai 6u nhaat fied fialim nhain coang vieac.

Incoming | | Incoming
\data packats | | deta packets

/ \
¥ »/ \A Y
S0:0 S:_'.1 S0:2 S0:3
v v v _
PRI PRI 2 PRI3 PRI 4 g
B channals B channals Bchannals Bchannals 3

Hinh 5.11: Dialer Interface.
Dialer interface fii Aioai véui khaui niedm rotary-group se6 fiddic trinh bagy 60 phaan sau.

6.2.5 Quan hea gi6da Line vag Interface

* Asynchronous Interfaces vag TTY Lines

Physical terminal (TTY) lines cung caap vieac truy caap baéng cauch noai vago cauc async
interface. Nhd6ng dogng leénh fiddic thdic hiedn trean async interface cho pheup cau hinh
cauc thoadng soa cho async interfaces nho protocol, authentication, encapsulation...; cogn
nh6dng dogng leédnh thdic hieén trong cheé fiod cadu hinh line cho pheup caau hinh nhédng
thoang soa cho line nho speed, soa 166ing startbit, stopbit, loaii modem s60 duing... Noui
cauch khauc cadu hinh line thieat ladp fiddgng truyean vaat lylu cogn caau hinh async
interface thieat ladp cauch s60 duing fiddgng truyean vaat lyu fiou cho cauc keat nodi async.

¢ Interfaces and VTY Lines
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Virtual terminal (VTY) lines cho pheup vie&c truy cadp vago router thoang qua cauc phieén
nodi keat Telnet. VTY lines khoéng nodi tréic tiedp vago cauc interfaces nhé cauch TTY noai
vago asynchronous interface mag lag cauc keat noai “alio” vago router thoang qua fida chee
cula ethernet port (interface ethernet). Router taio nhédng VTY lines moéat cauch linh fioang,
trong khi fiod TTY lines lag chee nodi keat vago nh6dng codng vaat lylt. Khi ngtogi dugng
keat nodi vago router baéng VTY line, ngédgi dugng fiol fiang keéat noai vago moéat codng
alo treén interface.

Moat phiean keat nodi baéng Telnet coll thea fiddic thoic hiean treAn moat liean keat baat
kyg voui router thodng qua codng Ethernet, synchronous hoaéc asychronuos interface.

» Asynchronous Interfaces—Line Numbering
Soa théu téi cula moat interface fiddic tinh toaun nhé sau:
Interface number = (32 x slot number) + unit number + 1

Vi dui : Asynchronous interfacel2 60 slot 1 sed A6dic xem lag interface soa : (32 x 1) + 12 +
1 = 45. Soa nagy cudng lag soa thol to1 cula line tredn coang.

6.2.6 Khaui niedam Rotary group

Theo lyu thuyeét, khi ngddgi dugng keéat nodi fiean hay khi hed thodng muoan truyean dod
liedu fean ng6tdgi dugng thi keét nodi fiol cadn cou 02 modem: 01 60 phia keat noai vag 01
60 phia A60ic truy cadp. Trong moai trédgng col nhieau ngdd@i dugng keat noai vag neau
modi ngdbdgi dugng muoan giao tieap phadi gaén vago moat modem, chiedm moét interface
vag moat line thi daén fiedn hea thoang phadi cou raat nhieau line vag nhieau interface. Do
baln chaéat cula moa hinh dial-up lag dial-on-demand, cauc liean keat baéng modem lag
khoang tht6gng xuyean vag khoang keuio dagi vi vady vieac sod duing moai modem cho
moét user lag khoang caan thieat. Ne& taan duing fié6ic todi fia coang suaat cula cauc
fiddang truyean, gialm boui chi phi, ngdogi ta coll thed s60 duing chung moat sod line
(interface) cho taét cal cauc keat noai. (Vi dui nho 3 line (03 async interface, 03 modem) cou
thed fiddic sol duing chung cho 10 keat nodi). Khi cou nhu caau quay soa ra (dial-out) router
sed toi fioang choin calic id6@ng keat noai cogn radnh fied thdic hiean keat noai. Nady chinh
lag muic fich cula rotary-group.

Vagi interface vaat lyu tich héip thagnh moét dialer interface(xem phaan trean fied bieat
dialer interface) Ao606ic goii lag rotary group. Moét rotery group hagnh fiodng nhdé moat
interface thoang th6dgng trong keat noai dial-up. Khi cou yeau caau godi doo liedu, rotary
group sed phaan boa keéat nodi line fiol vago cauc interface thagnh viedn nago radnh.

Trong hinh 5.11 cauc interface S0:0, S0:1, S0:2, S0:3 fiddic nhoum laii thagnh 1 rotary group,
khi cou yedu caau rotary group tieap nhaén cauc yeau caau godi dod liedu nhdé moéat dialer
interface vag phaan boa vago cauc interface cogn radnh.

=391 €
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6.3 Modem

Trong phaan trinh bagy nagy chuung toai giéui thiedu cauc khaui niedm cd baln vea modem,
thagnh phaan quan troing khoang thea thiedu trong keat noai dial-up.

6.3.1 Modem lag gi?

Cauc dod liedu trong mauy tinh lag cauc tin hiedu soé (digital) trong khi cauc tin hiedu treéan
fiddang truyean dial-up lag tin hiedu daing analog. Do fiou, phadi s60 duing moét thieat bo
fied chuyean fiodi qua laii calic daing tin hiedu. Thieat bo ot chinh lag modem.

Modem lag tog vieat taét culia “modulator-demodulator” lag thieat bd mad hoau vag giadi

lai.

hodzm

RS-232 '

Host

Digital | Analog Digiwl Analog | Digital
(—PF Chl-encoded analog date—w

Hinh 5.12: moa hinh vag cauc loaii keat noai cuia modem

Nho trong hinh 5.12 tin hiedu soa tég mauy tinh sed qua modem, chuyean thagnh tin hieau
analog vag fii fiedn cauc boa phaéan chuyean maich culia Bou fiieén, tin hiedu gidda cauc
todng fiagi lag calc tin hieau digital nhaan fid6ic tég cauc biean fiiedu PCM cuda cadc tin

PCM # analog ¢ digital fied fii vago maltly tinh nhaan.

RS-232 lag chuadn giao tiedp gitda modem vag thieat bo cuoai (PC). Phaan tagi liedu nagy
khoang fiea cadp chi tieat fiean calic fiaéc tinh culia chuadn nagy mag seb trinh bagy so6

modem 60 phaan sau.

Trong hea thoang maing dial-up, modem fioung vai trog lag DCE (Data Communication
Equipment), DTE (Data Terminal Equipment) lag cauc mauy tinh cuia ngédgi dugng 60 xa
hay cauc router...

Hinh 5.13 cho thady moa hinh giao tiedp DTE-DCE trong keat noai dial-up .

6.3.2 Phaan loaii modem

Cou nhieau cauch phaén loaii modem trong fiou cauch phaan loaii vea cauch biean fiiedu
dod liedu vag toac floa modem lag thodeng dugng nhaat. Calic chuadn biean fiedu sed
quyeat fionh toac foa truyean culla modem.
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¢
ElATIA 232 i ElATIA 252
orXx21 ,;J orX21
zJ—*—nmf
DTE DGE DGE DTE

+ DTE = Dataterminal equipment
+ DG E = Data communications equiprment

Hinh 5.13: keat nodi DTE-DCE trong liean keat dial-up.

Cou hai hea thoang tiedu chuaén vea cauch biean fiiedu cuia modem. Hea thoang tieau
chuadn fiaau tiean lag cufia ITU-T, tod cholic tiedu chuadn quoac ted. Cogn hea thoang tiedu
chuaan thou hai i6dic phaut triean bddi catc nhag salin xuaat modem. Hiean nay cauc tiedu
chuaén nagy daan daan tré60 thagnh fioang nhaat voui nhau vag chuadn méui nhaat lag
chuaan V90 voui to4c fioa truyean todi fia (khoang neun) lean toui 56Kbps.

Chuaan ITU Cauic chuaan khauc
V.22: 1200 Bps V.32 terbo: 19.2 Kbps
V.22 bis: 2400 Bps V.fast: 28.8 Kbps
V.32: 9600 Bps V.FC: 28.8 Kbps
V.32 bis: 14.4 Kbps K56Flex: 56 Kbps
V.34: 28.8 Kbps X2: 56 Kbps

V.34 annex 1201H: 33.6

Kbps

V.90: 56 Kbps

Bading 5.2. Calic chuadn cudia modem.

Dod liedu tég DTE dedn modem sed fiddic modem neun laii vag godi lean fiddgng truyean.
Toac fioa dod liedu fedn vag toac fioa tredn fidd@ng truyean lag khauc nhau tugy vago mouc
fiod nelin do6 liedu culla modem. Tee led nelin hiedn nay coll thed fait toui 4:1 voui chuaan
neun V42 bis.
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41 4:1

Gomprssion Gompression
J = = J

o=
- DGE DGE ~—
& 28.8 kbps C e— 5
115.2 kbps 1152 kbps

Hinh 5.14: modi t66ng quan gitda toac fiod vag hed soa neun

Vi dui trong hinh 5.10 cho thady toac fioé khi do6 liedu truyean t6g DTE dean modem lag
115.2kbps, qua modem vOui fiod neun 4:1 maéc dug dod lieau truyean tredn fiddang truyean
vOui toac foa 28.8kbps.

Hinh sau cho thady nhédng toac fiod i6d@ng truyean trean lyl thuyeat theo chuaan cuda
modem vag toac fioa trean fiodgng truyean sau khi qua modem voui fiod neun 4:1

Maximum speed with 4:1
V.42 bis compression

224000 |

Speed

Va0

Vad 115200 |

Va2 |

tarbs 76800
VA2bis 57600 ’

Va2 38400 |

bps .
P Hinh
5.15: Cauc chuaan biean fiiedau vag to4c fioa keat noai todi fia cutia modem.

6.3.3 Universal Asynchronous Receiver/Transmitter (UART)

Nh6 phaan trean ta thally voui chuadn V90 vag chuadn neun V42 bis, keat nodi DTE-
modemcol thed fiait i0dic toac fioa todi ia 224000bps. Tuy nhiean trong mady tinh (DTE) ta
chee thady toac fioa toai fia lag 115200bps. Toéac fioa truyean fiddic gidui hain bodi loaii
UART fieau khiean truyean thoang qua RS-232 cufia PC. UART lag moat thagnh phaan
cudia PC cou tratich nhieam toa chouc, saép xedp cauc hoait fioang thoang tin AGoic truyean
baét fioang boa trean serial port. Do fiou sed quadn lyu toac fioa truyean treAn modem
external (vi modem external keat noai voui mauy tinh qua serial port). Cauc modem internal
cou moat UART riedng trong modem.

Hinh sau cho thaay vo tri culla moat UART :
Terminal nguoan Terminal fiich

— PSTN/ —
g EXXXD ISDN G EXEXXN
Modem Modem

Hinh 5.16: vai trog vag vo tri cufia UART.

UART
N
Boa thu
do6o lieay

heal oop

ueonbnN
N

14dvn

UARTS fioic fiieau khiedn bodi nhop fioang hoa voui to4c fiod 1.84 MHz vag col toac fioa
truyean dod lieau cao nhaat lag 115 Kbps. UARTS cou moéat buffer fied taim thogi [6u nhédng
dod liedu fiedn. Buffer nagy khauc nhau 60 cauc loaii modem khauc nhau, nhéng thoang
th66gng buffer nagy cou kich théduc nhod.

Cauc loaii UART: 16C450
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16450

16550 cou 16-byte buffer

16550af

16750 sod duing 64-byte transmit buffer vag 56-byte receive buffer

Baling 5.3: Calc loaii UART.

6.3.4 Hoait fiodng culla modem

Hinh sau moa tal hoait filodng culia modem :

e’

TxD
e —
-— Buffer
CTS l

Option  Compressor

!

Option ~ Packetizer ‘

'

Modulators |

Flow control

Compress
Decompress

Checksum
Retransmit

. Medulatorf

demedulator |

" derodulator |

o/

RxD
—_—

Butfer H -—
¢ ' ATS

Compressor,
y

!

Packetzer

!

Hinh

5.17: cauc boduc hoait fioAng cula modem.

» D00 liedu caan goli tog DTE fii fiedn modem qua fiodang TxD.

+ Neau modem buffer gaan tragn, modem sed fiieau khiedn luoang dod liedu baéng cadch
flaét tin hiedu CTS (clear to send) xuoang thaap, DTE khi fiou sed khoang s60 duing

Ao6ic Addeng TxD.

+ D00 liedu fibdic neun baéng thuaat toatun phug hdip (MNP 5 hay V.42bis)

+ D00 liedu sau fiou i6dic phadn madnh, thdic hiean vieac windowing, check sum, error

control.

» D00 liedu soa fitdic chuyean sang tin hiedu analog vag go0i ra maing fiiean thoaii.

Khi dod liedu téui fiaau nhaan, cauc bdduc trean fddic thdic hiedan voui chieau ngobic laii.
Trong fiou hai tin hiedu RTS (request to send) vag RxD fiédic s6d duing thay cho CTS vag

TxD.

6.3.5 Cauch keat noai Router Cisco vag modem

Baling sau cho bieat calic fiaau caém vag calc cable caan thieat fied keat noai modem vag

cisco router:

Router
port Naau noai

Loaii caup.
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Male DB-25 AUX trean

B{B_EZS Cisco 4000, 7000, 7200, || straight-through DB-25F -- DB25M RS-232 cable.
and 7500.
Female DB-25 console Null-modem DB-25M -- DB25M RS232 cable.
DB-25 port tredn Cisco 4000 rolled RJ-45--RJ-45 vag CAB-25AS-MMOD
DCE vag 7000 series. adapter.
DB-60 Cisco-specific cable: CAB-232MT(=).
Sync/async interfaces.
Cisco 1005, 1600 vag
2500; network module
tredn Cisco 2600, 3600,
and 4000.
RJ-45 Rolled RJ-45--RJ-45 cable vag adapter cou ghi
"MODEM" (part number CAB-25AS-MMOD).
AUX hay CON on the
Cisco 2500, 2600, 3600,
AS5200 vag AS5300.
68-pin
Cisco 2509-2512; CAB-OCTAL-ASYNC(=) (coul fiatinh dadu
network module trean "MODEM") vag CAB-OCTAL-MODEM(=).
Cisco 2600 vag 3600.
WAN interface card
"Smart (WIC) trean 1720 vag
Serial" 2600s. CAB-SS-232MT(=).

Balng 5.4: Cauc loaii caup noai router vag modem.

Naau caém vago modem theo chua&n EIA/TIA RS-232 goam 25 chaan caém (pin), nhéng
chee cou 8 chaén lag tham gia vago quau trinh ket noai DCE-DTE. 8 chadn nagy phaan ra
lagm 3 nhoum :

« Data transfer group

* Hardware flow control group

*  Modem control group
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» DTR
CD
D8R

Modem DTR
control CcD
DSR

A A

DTE
&
Data TxD » TxD
transfer RxD -« RxD
Ground GRD -« GRD
D S .
Hesware O » ATS
Aaritrel cTS e CTS
. A N

DB-25 pins

Hinh 5.18: Catic nhoum chaén tin hieau culia modem.

Badng sau giadi thich chi tieat cauc tin hieau cuQia 8 pin tham gia vago quau trinh noai keét
DTE:

Moa tad
Tin hiedu

TxD Transmit Data. DTE chuyean dod liedu fiean DCE.

RxD Receive Data. The DTE nhaén d66 lieau tég DCE.

GRD Ground (pin 7). Cung cadp molc fiiean thea chuaan.

RTS Request To Send. DTE cou buffer saén sagng fied chtlia nhoong dod liedu fiean
tég DCE. Tin hiedu nagy dugng cho mauy tinh hoaéc router batio cho modem
tréduc khi dod lieau fiddic godi.

CTS Clear To Send. DCE cou buffer saén sagng fied lady dod lieau tog DTE. Tin hieau
nagy do modem bauo cho mauy tinh khi modem gddi dod liedu.
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DTR Data terminal ready. Tin hiedu nagy fiieau khiedn fieau khiedn b6ai DTE. DTE
bauto cho DCE lag thieat bo (mauy tinh hoaéc router) fiad connect vag saiin sagng
fied nhaan data.

CD
Carrier Detect. Tin hiedu nagy fi66ic fiieau khiedn bodi DCE, chze ra raéng fiad
thieat la&p tin hiedu soung mang voui DCE 60 xa (DCE-to-DCE connection).

DSR

Data Set Ready (pin 6). DCE saén sagng fied so0 duing. Pin nagy khoang fid6ic
dugng trong keéat noai modem. DSR hoait fiodng ngay khi modem fi6dic baét lean.

Baling 5.5: cauc chaan tin hiedu cula modem.

6.3.6 Caau hinh modem

Trong moai loaii modem bao goam salin moat taap leénh fied cadu hinh vag fiieau khiean
modem. Cauc lednh nagy th66gng fid6ic goii lag catc leanh AT vag cou thed khatc nhau
floai voui tdgng loaii modem. Tuy nhiean moat soa leénh fiddic trinh bagy 60 balng sau lag
cauc leanh chuadan, coll thea s60 duing cho baat kyg loaii modem nago:

Leanh AT Moa tad
ATS$ .
HELP, Command Quick Reference (CTRL-S to Stop, CTRL-C to Cancel)
<output omitted>
AT&S
HELP, Ampersand Commands (CTRL-S to Stop, HELP, Ampersand
Commands (CTRL-S to Stop, CTRL-C to Cancel) <output omitted>
ATS$
HELP, S Register Functions (CTRL-S to Stop, HELP, S Register
Functions (CTRL-S to Stop, CTRL-C to Cancel) <output omitted>
AT&F1 Caau hinh Hardware Flow Control
Leanh AT Moa tad
ATS0=1 Auto-Answer on first ring
AT&C1 Modem Controls CD
AT&D2 DTE Controls DTR
AT&H1 CTS
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AT&R2 RX to DTE/RTS high

AT&M4 ARQ/Normal Mode

AT&B1 Fixed DTE Speed

AT&K1 Toi fioang neun dod lieau

AT&WO Léu cadu hinh vago Template 0

ATI4 Trinh bagy cadu hinh culia modem fad thieat ladp

Baiing 5.6 Cauc lednh AT thoang duing.

Ta col thed s60 duing tréic tiedp cauc lednh nagy trong Hyper Terminal fied cadu hinh
modem (Vi dui nh6 idnh chea foa auto answer, Adnh soa stop bit... Tuy nhiean khi caau
hinh Cicso router, ta coll thed s60 duing 02 calch sau:

. Caau hinh baéng tay (manual configuration) : thieat ladp cauc thoang soéa cula
modem baéng cauch god vago tdang leanh. Cauc lednh nagy sed fiddic fieag cadp trong
phaan caau hinh line. « Caau hinh t6i fioang (automatic configuration) : cho modem toi
fioang kieam tra loaii modem vag gaulin calic thoang sod thich hdip. Lednh nagy sed fiddic
fiea cadp trong phaan caau hinh line.

=9 €
6.4 Caau hinh toang quan cho i66gng Dial-up

Ned caau hinh dial-up, phadi théic hiean calic coang viec sau:

Coang vieéac Moéa tal coang vieac

Thieat ladp cauc thoang soa c6 baln culla hea Naét tean host, thieat ladp catc doch vui nhé

thoang service timestamps debug uptime, Service
timestamps log uptime, service password-
encryption...

Moa tal username vag password Teén vag password cula router hoaéc ngddgi

dugng keét noai fiean.

Xauc fionh calic thoang soa fied khodi taio fiv6zng
Caau hinh cauc chat script truyean:
khodi taio modem vag moét soé thoang soa khauc.
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Caau hinh cho cauc interface

Caau hinh cho ethernet interface, async interface,
async group interface, dialer interface. Cauc thoang
soa caan caau hinh lag :

- Interesting traffic (cou thed caau hinh tréic tieap
hay thodng qua access list)

- Caau hinh compression (nedu caan)
- Caau hinh encapsulation (th6éeng lag ppp) -

Cauc lednh caau hinh Dialer (dialer in-band,
dialer map...) khi dial-out.

- Caau hinh authentication

Async interface

Thieat ladp calc fiaéc fiiedm cuda async interface:
interesting traffic, protocol, encapsulation,
authentication...

Group Async
Interface

Xauc fidnh tean group

Xauc fionh cauc thoang soé vea interesting traffic ,
protocol, compression, encapsulation, authentication
cho group (t66ng téi nhd caau hinh cho cauc
interface riedng red).

Xauc fionh phaim vi culia group fiou (chae fionh
cauc interface thuoac group)

Dialer interface

Thodgng dugng trong viedc quay soa ra. Bao godm
cauc lednh caau hinh dialer interface thagnh rotary

group vag cauc lednh t66ng toi nhd async interface,
groupasync interface. Sau fiou gaun cauc interface

riedng led vago trong rotary-group.

Ethernet interface

Caau hinh fda chae, subnet mask... cho coanf
ethernet.

Caau hinh line

Line console, line vty, line noai modem

Line console Password truy caép line (password caan khi truy
caap vago router thodng qua console port)
Line vty Password truy caéap line (password caan khi telnet

vago router)

Line cho modem

Cauc leanh thieat ladp thoang soa cho modem
(modem
Inout...)

Cauc lednh cadu hinh line (speed, start-bit, stop-bit,
script...)

Trang 72/94




H66uNng dadn caau hinh cauc chéuc naéng cé badn cula Cisco router

Baling 5.7: caulic b66uc caau hinh dia-up

Calc phaan sau sed moa tad laii chi tieat vea cauic coang vieac fied cadu hinh it6gng dila-
up fiad A6oic moa tad 60 trean.

6.4.1 Cauc thoang soa cb baln cula heé thoang

Xem calic phaan trean fied cadu hinh calic service, host... Cou thed bol qua phaan nagy
(chae caan caau hinh host khi caau hinh keat noai router-to-router).

6.4.2 Lednh moa tad username vag password

Username vag password fiodic s60 duing trong quau trinh authentication (sed trinh bagy chi
tieat 60 phaan sau). Trong trédgng hdip RAS (PC quay soa baéng modem vago router)
username vag password 60 fiady sed fidic gaun cho cauc user khi truy caép. Cogn trong
trod@ng hdip keat nodi router-to-router, username chinh lag tean culia router keat nodi voui
router flang caau hinh vag password fiodic chae fionh thoang nhaat cho cad hai router.

Ned xauc fionh username vag password ta dugng leanh sau:
Router(config)#username name password password

Lou yu: Quad trinh authentication cou thed s60 duing cauc user database khatic nhau: local
database, TACASC+ database hay RADIUS database. Trong nodi dung cula tagi liedu nagy
chuung todi chee trinh bagy quau trinh authentication fién gialn nhaat lag dugng local
database (ch6ua trong badn thaén router). Thoang th66ang maéc fionh lag router s60 duing
local database. Ngoagi ra coll thea s60 duing leanh sau fied buoac router s60 duing local
database (t6@ version 11.2 tr60 fi):

Router(config)#aaa authentication ppp default local

6.4.3 Caau hinh chat script

Chat-scripts i66ic dugng fied thoic hiean nhédng nhieam vui nho sau :
« Caau hinh, khddi taio modem

* Nhodng dogng leénh dialing vag remote login

« Phaut hieén loai

Moéat dogng chat-script lag moat chuoéi ki t6i Aidnh nghda soi “baét tay” gitda 2 thieat bo
DTE, hoaéc gitda DTE vag nhédng gi troic tieap noai vago nou. Caau truuc 1 chat-script nho
sau:

router(config)# script-name expect-string send-string

Bagi tadp : Caau hinh chat-script cho nh6dng nhieam vui sau:
- Khédi fivdng moéat modem.
- Chee daén cho modem dial out

- Logging in vago remote system
Chat-script cuda nh6dng nhieam vui trean n66ic moé tal nho sau:

router(config)# chat-script Reno
ABORT ERROR ABORT BUSY " "ATZ" OK "ATDT \T"

TIMEOUT 30 CONNECT

Leénh chat-script Moa tal
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Tean cula chat-script

Reno

ABORT ERROR Dégng chat-script nedu cou baat céu lodi nago .

ABORT BUSY Do6gng chat-script nedu fiddgng fiieén thoaii baan.

“ATZ”
Neéau khoéng cou dod liedu vago vag khoang cou loai thi godi
lednh ATZ fied modem khoUi fioang laii baéng calich dugng
nhodng profile AGOic 16U trod.

OK “ATDT \T”
Neau dogng input lag OK thi godi leanh AT fied chae fionh
modem keat noai baéng soa fiean thoalii trong chuodi dialer-
string hoaéc leanh start-chat.

Chbég CONNECT trong vogng 30 giady. Nedu khoang ngaét
TIMEOUT 30 CONNECT keat nodi.
\c Bauo hieau cuodi culla dogng chat-script.

Baiing 5.8: Cauc thoang soa cuda leanh chat-script.
*  Modem-script vag System-script

Chat-scripts fi6dic s60 duing nho lag modem-scripts hoaéc system-scripts. Modem-scripts
fiddic s60 duing givda DTE fiedn DCE, cogn system-scripts fiddic godi tég DTE fiean DTE.

Trong vi dui sau, script cou tedn Niagara fiodic dugng gidda router vag modem. Script tedn
Gambling fiddic dugng cho vieadc logging git6a router vag moét hea thoang fiich. Script
Niagara fié6ic dugng fied keat nodi fiedn modem:

chat-script Niagara ABORT ERROR " "AT Z" OK "ATDT \T" TIMEOUT 30 CONNECT \c
!
chat-script Gambling ABORT invalid TIMEOUT 15

name: billw word: wewpass ">" "slip default”
!

Interface async 5

dialer map ip 172.16.12.17 modem-script Niagara system-script Gambling 98005551212
I

Ne& khodi fioéng chat-script trean modét line dugng lednh start-chat 60 chea fioa privileged
EXEC:

Router#start-chat regexp [line-number [dialer-string]]

Dogng lednh 60 tredn cung caap moét lednh keat noai vago modem. Noai soa regexp is
fi66ic dugng fied chae fionh tedn culia modem script AGdIc chaiy.

Trang 74/94



H66uNng dadn caau hinh cauc chéuc naéng cé badn cula Cisco router

6.4.4 Caau hinh cho Interface

« Cauc leadnh chung

- Compression
Compression (netin dod liedu) lag moat calich hieau quad fied tadn duing baéng thoang
trong vieac truyean dod liedu trean fiddgng truyean.
Cauc loaii compression fiédic hoa tréi voui Cisco I0S lag:

TCP/IP header compression : Dugng thuaat toatin Van Jacobson fiea nelin header. Phéong
phaup nagy fiddic s60 duing hieau quad khi mag goui tin nhol chae bao goam vagi byte d6d
liedu (vi dui nhd moét leénh Telnet)

Payload compression (cogn goii lag per-vitual circuit compression)Neun phaan déé liedu
trong packet nhéng khoang neun phaan header.Bé1i vi header khoang bo neun laii nean
packet col thed chuyean fi6dic qua calic maing WAN cou dugng router.

Link compression (cogn goii lag per-interface compression) : Neun cal phaan header vag
phaan doé liedu. Loaii neun nagy hddu hiedu trong moai trddgng point-to-point.

Header Payload

Uncompressed (default)

Header compression

Payload compression

Link compression

Cauc lednh compression aup duing trean cauc interface mode (Router (config-
if)#) o Leanh neun header culila nhédng packet truyean theo TCP:
Router (config-if)# ip tcp header-compression [passive] o
Leanh neun payload cho nhédng giao tieap point-to-
point:
Router (config-if)# frame-relay payload-compress o
Caau hinh neun cho nhdéng liean keat LAPB, PPP,
HDLC:

Router (config-if) compress [predictor | stacker]

(predictor vag stacker lag hai thuaat toaun neun th6dgng gaép cuda Cisco router
trong fiou thuadt toaun predictor chieAm duing bo& nhéu nhiedu cogn thuaét
toaun stacker chiedm duing CPU nhiedu hdn)

- Encapsulation
Caau leanh:
Router(config-if)# encapsulation encapsulation-type

Heé thoang dial-up th6dgng s60 duing giao théuc fiolng goui point-to-point. Do fiou
encapsulationtype th6égng lag ppp:

Router(config-if)# encapsulation ppp
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— Caduc leanh dialer

Cauc leanh dialer cou thed aup duing cho vieac cadu hinh async interface, group async
interface hay dialer interface fied xalic fionh interesting traffice, xauc fionh cheé fioa dial-on-

demand, xauc fidonh cauch quay soa...

Leanh

Giali thich

Router(config)#Dialer-list dialer-group protocol
protocol-name [permit | deny | list access-list-number]

Xauc fionh interesting traffic: nhdng packet
fAddic pheup hay bo té@ chodi vago interface.

Access-list-number lag soa culia access-list
fiodic aan fionh trean dialer group interface.

Leéanh nagy fddic naét trong global
configuration mode.

Router(config-if)#Dialer in-band

Baat chea fioa dial-on-demand routing trean
interface

Router(config-if)Dialer-group group-number

Noénh moét group cho interface. group_number
phadi trugng véui tham soé dialer-group cuda
leanh dialer-list fibdic caau hinh trong global
configuration mode nho treén.

Router(config-if)Dialer map protocol next-hopaddress
[name hostname] [speed 56 | 64] [broadcast]
[dialer-string]

Noénh nghéa cauich fied fii quay soé fiean fiich:
fiich cou fda chae lag bao nhiedu, thoang qua
interface nago, quay soa nago...

Router(config-if)Dialer string string-number

Nonh soa fied interface goii ra (neau leanh
dialer map chda xauc fionh.

Router(config-if)Dialer load-threshold load
[outbound | inbound | either]

thedm moéat cuoéc goii néda (dugng trong
tr6d@ng hdip backup)

Router(config-if)Dialer idle-timeout seconds

Thieét ladp thogi gian toai fia mag router phadi
chdg tréduc khi ngaét keat noai nedu khoang
cou packet nago chuyean qua keat noai.

Router(config-if)Dialer fast-idle seconds

Dugng ruut ngaén thogi gian chég ngaét keat
nodi khi cou nhu caau quay soa khauc. Cou
nghéa lag nedu keéat noai hiean taii khoang
cogn chuyedn packet mag router coll yeau caau
thieat ladp moéat keéat noai khauc, thay vi chég
heat thégi gian xauc fidonh trong lednh dialer
idle-timeout, router chee caan phadi chég moat
khoadlng thdgi gian ngaén hdn fiddic xauc fionh
trong leanh dialer fast-idle.

Baling 5.9: Cauc leanh dialer.

Bagi tadp moéat keat noai nho hinh ved sau (hinh 5.19)
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171.68.12.0

131.108.126.1 131.108.126.2

 —

5551234

—

BRO 171.68.14.0

Hinh 5.19:

Caau hinh cho router A :

Access-list 101 deny igrp any 255.255.255.255 0.0.0.0
Access-list 101 deny icmp any 171.68.12.0 0.0.3.255 echo
Access-list 101 permit tcp any 171.68.12.0 0.0.3.255 eq ftp
Access-list 101 permit ip any any Dialer-list 1

list 101

|

ip route 171.68.12.0 255.255.255.0 131.108.126.2 ip

route 171.68.14.0 255.255.255.0 131.108.126.2
I

interface bri 0

ip address 131.108.126.1 255.255.255.0
dialer-group 1

dialer map ip 131.108.126.2 broadcast 5551234
I

dialer idle-timeout 300

Trong thi dui nagy group-number lag 1 xauc fionh interesting traffic iddic thodng qua access-
list 101: cadm broadcast, caam protocol icmp daing echo vag ftp t6g subnet 171.68.12.0 vag
cho phelp taat cal ip protocol cogn laii. Ngoagi ra leanh dialer map cogn cho bieét fiea fiean
fidoic router B phadi quay so4 5551234 vag thdgi gian chdg tréduc khi ngaét keat noai lag
300s.

Chi tieat vea cauch caau hinh access-list xin tham khado tagi liedu CCNA-ch66ng 7 cula
Cisco hay cauc CD-ROM Cisco Documentation. — Authentication

Authentication lag calich mag router kiedm tra user khi keat nodi, théic hiean cholc naéng
balio maét cho hea thoang.

Ned caau hinh authentication, dugng leénh :

Router(config-ify#ppp authentication {chap | chap pap | pap chap | pap}

o  PAP (Password Authentication Protocol)

Cung caap ph6ong phaup fién gialin cho moat client (user, router) 60 xa thieat ladp keat noai
thodng qua quau trinh Aidnh danh baéng cauch “baét tay 2 laan” Baét tay 2 laan cou nghda
lag :

Sau khi liean keéat PPP thieét ladp, thoang tin username/password f66ic godi boddi client 6a
xa . Neau soi faéng kyu username/password lag fiuting thi router sed godi laii moat thoang
fiiedp Accept, keat noai foddic thieat ladp, nedu username/password khoang fiuting thi router
g6di thoang fieap Reject vag ngaét keat noai.

Bagi taap :
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Remote user

Access server

John Ciscol
Run PPP
Local user
Inputs name and | Use PAP database
password when “iohn, urbiz"
prompted —_ ¥ username john
< ocept or reject password Urbiz
Hinh 5.20: keat noai remote user — router
Left ?_
o uter -3_\
hosthame keft hosthame right
intasync O intasync O
encapsulation ppp encapsulation ppp
ppp authentication PAP ppp authentication PAP
ip ack 10.0.0.1 2662552560 ipacd 10.0.0.2 255,265 255.0

dialer-map ip 10.0.0.2
name right 5552345

pPp pap sent-ussmame keft
password left1

dialer-mapip 10.0.0.1
name kft 5554321

password rightl

pPPP pap sent-username right

Hinh 5.21: keat nodi router—router: username chinh lag teadn cuda router, password phadi

fd6ic quy donh thoang nhaat gitéa cauc router

PAP khoéang phadi lag moat ph6dng phaup authentication mainh vi password fd6ic godi
tredn AG6ang liedn keat dodui daing clear-text (khoang fnddic mad houa) o CHAP
(Challenge Handshake Authentication Protocol).

Phé6ng phaup nagy an toagn hon PAP. Server mag fiddic truy cadp vago godi 1 challenge
message fiedn remote client sau khi liedn keat PPP fi60ic thieat ladp . Remote client se6 tral
I6@i giau tro mag fiad Addic tinh toaun baéng hagm “baém” one-way hash (maéc fidonh lag
MD5). Router fiddic truy cadp kiedm tra cadu trad 16@i fioll nedu fiuting thi vieadc

Remote uszer

Access server

John Cisco
4
Run PPP -
o Lecal user
' - Use CHAP AR
Name: john _ Challenge
Password: urbiz o B
Spems » username johp
_ Accept or reject password urbz

Hinh 5.22

Cauc boduc hoait fioang cula CHAP fitdic moa tad chi tieat baéng cauc hinh sau:

Boouc 1:
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= N
i".‘e; | Userdialsin > L'ij
e 3640-1
Boouc 2:
e T o
‘ ":‘ User dials in 1.&.]_
st
e 236404
<::| 01| id random | 3640-1
Boouc 3:
..,_-; User dials in > Lq\
V 3640-1
user pass _ 3
3640-1  poi <]| 01| id Lrandom | 3640-1 |
MDS \
Boouc 4 :
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\
r'-/-"il'i | Userdials in > }_q

(il 3640-1

%_1 ;;ET <]| 01\i\'d l random | 3640-1 |

[e2] /l >‘ D

Trong moat soé trodang hbip quay soa ra mag keat nodi bean ngoagi khoang phali lag
router mag lag moét Server fddic caau hinh doch vui RAS hay RRAS, router phali s60 duing
leanh fied godi user name vag password tdui Server:

Router(config-ify#ppp {pap | chap} sent-username username password password

Vi dui nhé moat LAN &0 trung tadm so60 duing router fied keat nodi fiean Server fiaét taii chi
nhaunh. Taii server nagy cou user teén lag dial voui password lag dialtest vag cou quyean
Call-in. Leanh t66ng 6ung cula router khi muoan keét nodi vago Server lag:

Router(config-if)#ppp pap sent-username dial password dialtest

Leanh nagy fd6ic faét vago trong interface nago cou nhiedm vui quay soa ra.

* Cadu hinh async interface

Cauc leanh thodang dugng fied cadu hinh async interface fiddic trinh bagy trong balng sau:
(cauc lednh nagy naém trong interface configuration mode-router(config-if)#)

Leanh Giadi thich
Dogng lednh nagy xauc fionh che4 fiod hoait foédng cuda interface lag sync
Physical-layer {sync | hay async, aup duing cho cauc interface daing A/S, daing sync lag default
async} nean fied s60 duing cho dial-up ta phadi chuyean chea fioa async cho
interface.

async dynamic address

Cho pheup client I6ia choin ip address moét calch linh filodng khi quay soa
vago. IP address cou thed lag do user t6i galin hay nhaan fi6ic tog cauc
pool, dhcp hay fiddic router gaun cod fidnh.
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peer default ip address Gaun ip address cho client khi quay so& vago. Do chee lag interface riedng
{ip-address | dhcp | pool le nean th6dgng sl duing leanh peer default ip address ip-address fied
poolname} gaun moét fida chae cho client ket noai qua interface hiean taii.

async mode dedicated
Thieét ladp chea fioa dedicated asynchronous network trong fiou client baét
buoac phadi choin moéat trong hai daing keat nodi: ppp hay slip. Neau keat
nodi chee s60 duing ppp hay slip nean sod duing lednh nagy.

async mode interactive
Thieat ladp chea foa interactive tredn keat noai async trong fiou client cou
thed tugy choin keat nodi slip, ppp hay exec tugy thuoic vago EXEC
command (ppp hay slip) mag client fiou nhaép vago khi fiddic yeau caau. Khi
s60 duing leanh nagy cauc lednh auto select vag moat soa leanh khauc
trong line configuration mode méui cou hieau loic.

async dynamic routing
Caau hinh async interface lag dynamic routing, cho pheup routing protocol:
RIP, IGRP, OSPF, th66gng fiddic dugng chung vbui lednh async mode
dedicated

async default routing Toi fiodng caau hinh async interfcae cho cauc routing protocol.

Baiing 5.10: Cauc lednh async
» Caau hinh group async interface

Nhoum moéat sod interface thagnh moéat group sed thuaan I6ii hon trong vieac caau hinh vag
guadn lyu cauc interface.

Cadc leanh culia async interface fodic trinh bagy 60 tredn cou thea s60 duing fiea cadu hinh
group async. Sau flady lag cauc lednh dagnh riedng cho group async:

Lednh Giadi thich

Router(config)# Interface group-async
number Khédi taio moéat group async.

Router(config-if)# ip unnumbered interface

interfece khauc, th6dgng lag ethernet.

Neau khoang mudin fida chee ta col thea s6d
duing lednh ip address ip-address netmask
thoang tho6gng fied gaun fioa chae cho group.

Ngoagi ra ta cudng cou thed khoang gaun ip cho
group neau cou s60 duing moét dialer interface
allo coll group hiean taii lag thagnh viean vag
gaun fida chae cho interface ado fiou.
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peer default ip address
{ip-address | dhcp | pool poolname}

Gaun ip address cho client khi quay soa vago. Do
lag moéat nhoum nhieau interface nean théégng
s60 duing leéanh peer default ip address dhcp
hay peer default ip address pool poolname. Sau
flol xauc fionh fida chae dhcp server (baéng lednh
dhcp-server) hay xauc fionh pool (baéng leanh ip
local pool)

Ta vadn cou thed gaun ip cho calic client theo
tbgng interface rieang lell nhé phaan caau hinh
async interface (lednh peer default ip address
ipaddress) nhéng thedm vago fiaau caadu leanh
floain

“member number” vdui number lag soa t6éng
6ung voui interfce trong group. (xem vi dui)

Group-range low-end-of-range high-end-
ofrange

Nonh gi6ui hain fiadu vag cuoai culla nhéng
intreface trong nhoum.

Balng 5.11: Cauc leanh Group async

Ned kie&dm tra laii caau hinh Group Interface thi dugng leanh show interface async

Vi dui sau trinh bagy cauch taio moat asynchronous group interface 0 voui cauc thagnh viean

t0g 2 Neadn 7:

interface group-async 1 group-range 2

7

Bagi tadp sau cho thaay nhu caau cadu hinh theo nhoum se6 cou |6ii ra sao :

Caau hinh asynchronous interfaces 1, 2, vag 3 riedng red :

interface Asyncl ip

unnumbered EthernetO
encapsulation ppp

async default ip address 172.30.1.1
async mode interactive async
dynamic routing

I

interface Async2 ip

unnumbered EthernetO
encapsulation ppp

async default ip address 172.30.1.2
async mode interactive async
dynamic routing

!

interface Async3

ip unnumbered EthernetO

!

encapsulation ppp

async default ip address 172.30.1.3
async mode interactive async
dynamic routing

Vag cugng cadu hinh 3 interface nho trean nhong khi ta gom chuung lai fied caau hinh cho
group thi viedc cadu hinh se6 fidn gialn vag nhanh choung hén :
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interface Group-Async 0 ip unnumbered
EthernetO encapsulation ppp async mode

interactive async dynamic routing group-range 1
3 member 1 async default ip address 172.30.1.1
member 2 async default ip address 172.30.1.2
member 3 async default ip address 172.30.1.3

« Caau hinh Dialer interface :

Dialer interface lag moat interface allo cou thed bao goam async interface hay group async
interface. Taat cal cauc leanh s60 duing cho async interface hay group async interface fieau

cou thed aup duing cho dialer interface.

Calc leanh sau fiady lag calc leanh fiaéc bieat dugng fied khodi taio dialer interface.

Leanh

Moa tal

Router(config)# interface dialer number

Taio moat dialer interface dugng fied cadu hinh
rotary group

Router(config-if)# dialer rotary-group number

Naét moat interface vaat lyt vago trong moét dialer
rotary group Leanh nagy fiaét 60 cauc interface
thagnh viean cula dialer rotary-group.

Sau khi god leanh nagy taii cauc interface thagnh
viean, cauc interface thagnh viedn sed nhaan
Addic cadu hinh té6ng té1 nho cadu hinh cula
dialer interface.

Baling 5.12: Cauc leanh interface dialer

Bagi tadp moat keat nodi nhd hinh 5.15:

131.108.126.1

131.108.124.0 3261111

131.108.126.2

3262222

32621111

131.108.126.3

171.68.14.0

Hinh 5.23: S6 fioa keat noai dugng rotary-group

Trong hinh router 4000 cou 04 interface BRI (ISDN). Cauc interface nagy fiddic nhoum
thaanh rotary group fied linh fioang trong viedc quay soa ra vag nhain cuoac goii tog
nhieau keat noai bean ngoagi (trong hinh lag 02 keat noai ) Caau hinh cho Cisco 4000:

Isdn switch-type basic-net3

Ip router 171.68.12.0 255.255.255.0 131.108.126.2
Ip router 171.68.14.0 255.255.255.0 131.108.126.3

Dialer-list 2 protocol ip permit
Username 2500-A password cisco

Username 2500-B password cisco
|

interface dialer 3. (taio dialer interface 3)
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ip address 131.108.126.1

encapsulation ppp ppp

authentication chap

dialer map ip 131.108.126.2 name 2500-A 3262222 dialer
map ip 131.108.126.3 name 2500-A 3263333 dialer-group 2
dialer load-threshold 160

dialer fast-idle 15 dialer

idle-time-out 120

I

int bri 0

dialer rotary-group 3 (gaun interface BRO vago dialer ineterface 3)
int bri 3
dialer rotary-group 3 (gaun interface BR3 vago dialer ineterface 3)

Caau hinh cho Cisco 2500-B

Isdn switch-type basic-net3

Ip route 131.108.124.0 255.255.255.0 131.108.126.1
Dialer-list 2 protocol ip permit

Hostname 2500-B

Username 4000 password cisco

|

interface bri 0

encapsulation ppp ppp

authentication chap

ip address 131.108.126.3 255.255.255.0
dialer-group 2 dialer load-

threshold 160

dilaer map ip 131.108.126.1 name 4000 3261111

dialer idle-tiomeout 120
!

Caau hinh nho trean cho phetp 04 BRI interface hoait fioang do6ui soi fiieau khiedn cuda
dialer interface. Khi cou ye&u caau keét noai ra ngoagi, dialer interface sed choin baat kyg
moéat BRI interface nago cogn ralnh fied théic hiean quay soa. Khi coll cuoic goii vago vag

interface cudng sed phaan boa cuoéc goii fiou vago interface nago fiang ralnh.

6.4.5

Caau hinh line

Cauc cauch caau hinh console, vty line fiad fiddic trinh bagy trong phaan trééuc, vi vady
trong phaan nagy chuung toéi chee trinh bagy cauch caau hinh cauc tham soa cho tty line:

Lednh Moa tal

Line line-numberl

linenumberl fneéan line-number2

(config)#line 1 16

(config-line)#

Vago chea fioa caau hinh 1 line line-numberl hoaéc caau hinh t6g

Vi dui sau vago ched fiod caau hinh line fied caau hinh tog line 1
[linenumber2] fiean 16:

Modem inout

|| Cho pheup keat noadi modem 60 d6dung goii fiedn vag goii ra
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Modem dialin

Caau hinh cho line téi filodng tral [6@i moat modem

Leanh Moa tal

Modem callin || Caau hinh line cho modem noai vago.

Modem cts-required L .
d Caau hinh line fioung kea noai.

Transport input all || Cho pheup baat cou giao thduc transport nago.

Speed speed || Thieat ladp toac fioa gioda router vag modem.

Stopbits bit-number || Thieat ladp soa 166ing bit / byte lagm stopbit.

Flowcontrol {hardware | Xauc fionh loaii flow control.

software}

modem autoconfigure Toi fioang phaut hiean ra loaii modem fiang gaén vago fied toi
discovery floang gaun cauc thoang soa culla modem fiou.

Baling 5.13: Cauc leanh caau hinh line
Leanh show line trinh bagy taat cal cauc loaii line vag tinh traing cuia modi loaii.

Vi dui cho ta thady moat baling thoang keé cauc loaii line CTY, TTY, AUX, vag VTY Line sau
khi dung lednh show line:
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Fiota e

Gmup #

Auﬂ:rselactf
state

Ab=olute
lime —
nurber

Lire spesed —

This i5 wiy2
(3 v
line 20

chenb:

Ty Typ

18= =h linz

TwRx  [A] Moder{Rot] Acc Acc|

=0 CTY
= 1T HEZD -

T4 115200/ 15200

TTY
TTY
TTY
TTY
TTY
TTY

I0 00 =4 M fn ke 0

B0 5200 -
- ot
- inout
- inout
- inout
[inw]
HEEOME200 -
HE2OOMA 5200 -
B0 5200 -
HEEOME200 -
- inout
- inout
- ot
- ot

iruont
imout
imot

ot
imout
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Modern
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Hinh 5.24: Magn hinh xuaat khi s60 duing lednh show line
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6.5 Caau hinh remote user-central dial-up

6.5.1 Bagitadp 1:

Hinh fi6oui fady moa tall moéat hed thoang maing dial-up goam cou nhééng mauy vi tinh
cauc nhaén keat noai fiean moat maing cuic boa thoang qua cauc modem.

Logical
natwork

2
- =l

Ill,?!l J;‘DJ

$3290

Hinh 5.25: Bagi tadp remote user-router, s60 duing 01 modem (caau hinh async
interface) VOUi moa hinh nhé trean, caan phali cadu hinh cauc bééuc nhé sau:

+ Caau hinh moat A66gng asynchronous trean access server voui PPP encapsulation

« Cadau hinh moat interface tredn access server fied modem nodi vago; intreface nagy
cudng phadi caau hinh sao cho chaap nhaén cuoéc goii tég modem (incoming call)

+ Caau hinh 1 fida chae IP maéc fionh cho fidégng dady goii fiean. Noa chae IP nagy chae
fionh fda chee culla remote PC keat noai fiean server.

» Access Server iddic cadu hinh traing thati async mode dedicated

Caau hinh nho sau:

ip routing

!

interface ethernet 0

ip address 192.168.32.12 255.255.255.0
|

interface async 1

encapsulation ppp async

mode dedicated

async default ip address 192.168.32.51
async dynamic address

ip unnumbered ethernet O

line 1

autoselect ppp modem

callin speed 19200

6.5.2 Bagitadp 2:

Vi dui nagy cudng lag moa hinh remote user keat noai vago central. Router mag cauc user
keat nodi vago fiddic gaén nhieau modem. Modi moéat bod bao goam username vag
password sed caau hinh cho moéi user muoan keat nodi vago.
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Network

(16 Modems)

Cisco 2511

AL —————— >

Hinh 5.26: Vi dui remote user-router, sd0 duing 16 modem (caau hinh group async interface)
VoUi moa hinh nagy, phadi tod chéuc group. Catc béduc cadu hinh nho sau:

Boobuc

Leanh

Giali thich

Interface group-async number

Khodi taio moat nhoum

ip unnumbered interface name

Aan Adonh moat noa cheae IP “moodin” tog interface
khatc.

Encapsulation ppp

3 Thieat ladp giao théuc ppp

Async mode dedicated L Lo ) o
4 Caau hinh cheé foa dedicated cho cauc interface
5 Ppp authentication chap pap Baat CHAP vag PAP.

A&n fionh nh6dng fida chee IP cula cauc client tog

6 Peer default ip address pool poolname moét pool

no cdp enable Taét giao thouc Cisco Discovery (CDP) trean
7 interface

Group-range low-end-of-range high-end- Nonh giéui hain fiaau vag cuoéai culla nhédng
8 ofrange intreface trong nhoum
9 Exit Tro0 vea chea fiod caau hinh toagn cuic

Badng 5.14: Cauc bddéuc caau hinh group.

Caau hinh nho sau :

version 11.2

service timestamps debug datetime msec
service password-encryption no service
udp-small-servers no service tcp-small-
servers

hostname router2511

enable secret letmedostuff
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username jason password foo username
laura password letmein username russ
password opensesame username syed
password bar

username tito password knockknock

|

interface EthernetO ip address
192.168.39.1 255.255.255.0

|

interface Serial0 no

ip address

|

interface Seriall no

ip address

|

interface Group-Asyncl ip
unnumbered ethernetO

encapsulation ppp async mode
dedicated peer default ip address

pool dialup

no cdp enable ppp

authentication chap

group-range 1 16

|

ip local pool dialup 192.168.39.239 192.168.39.254
|

line con 0

login line

1 16 login

local

modem InOut
transport input all line
aux 0

line vty 0 4 exec-timeout
20 0 password letmein
login

! end

=91 €
6.6 Caau hinh router-router dial-up
Xem moa hinh sau:
IP netacek 172.16.10.0 P netwark 172.16.200

h.‘ Modem . Modesn

Sroopy Woodstok

4302

Answerng sde Dialng sxde
Hinh 5.27: Vi dui keéat nodi router-to-router.

Noai voui moa hinh router-router dial-up thi moét router phadi fiouing vai trog answering vag
moat router floung vai trog dialing.
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Ned caau hinh router-router dial-up, phadi caau hinh cho cai router answering vag router
dialing trong fiou router dialing phadi fiddic caau hinh cho viedc quay soa ra bao goam chat-
script, dialer map, ip route... Leanh ip route dugng fiea thieat ladp static route (fiad trinh bagy
60 phaan config leased line:

ip route network [mask] {address|interface} [distance] [permanent]

«  Caau hinh answering access server (Snoopy):
|

version 12.0
|

hostname Snoopy
|

enable password test

!

aaa authentication ppp default local
I

username Woodstock password 7 kd345096ix09ghu934c=e
!
interface EthernetO
ip address 172.16.10.1 255.255.255.0
!
interface SerialO
no ip address
shutdown
!
interface Seriall
no ip address
shutdown
!
interface Asyncl ip
unnumbered EthernetO
encapsulation ppp
peer default ip address 172.16.20.1
async dynamic routing async mode
dedicated dialer idle-timeout 300
dialer map ip 172.16.20.1 name Woodstock broadcast
ppp authentication chap dialer-group
1
!
router rip network
172.16.0.0
!
access-list 100 deny ip 0.0.0.0 255.255.255.255 255.255.255.255 0.0.0.0 access-list 100
permit ip 0.0.0.0 255.255.255.255 0.0.0.0 255.255.255.255
I

dialer-list 1 list 100

!

ip route 0.0.0.0 0.0.0.0 172.16.20.1 ip route
172.16.20.1 255.255.255.255 asyncl
!

line con O line aux 0

modem dialin  speed

115200 flowcontrol

hardware

line vty 0 4 password

cisco

|

end «  Cadu hinh cho dialing access server

(Woodstock):
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version 12.0
|

hostname Woodstock
|

enable password test
!
username Snoopy password peanuts
chat-script dialnum " "atdt\T" TIMEOUT 60 CONNECT \c chat-script
rstusr " "at&fs0=1e0&r2&d2&c1&b1&h1&m0O&k0" "OK"
!
interface EthernetO
ip address 172.16.20.1 255.255.255.0
!
interface SerialO
no ip address
!
interface Seriall
no ip address
!
interface Asyncl ip
unnumbered Ethernet0
encapsulation ppp
async default ip address 172.16.10.1
async dynamic routing async mode
dedicated dialer in-band dialer idle-
timeout 300
dialer map ip 172.16.10.1 name Snoopy modem-script dialnum broadcast 14085554321
dialer-group 1 ppp authentication chap pulse-time 3
!
router rip network
172.16.0.0
!
ip route 0.0.0.0 0.0.0.0 172.16.10.1 ip route
172.16.10.1 255.255.255.255 async 1
!
access-list 100 deny ip 0.0.0.0 255.255.255.255 255.255.255.255 0.0.0.0 access-list 100
permit ip 0.0.0.0 255.255.255.255 0.0.0.0 255.255.255.255
|

dialer-list 1 list 100
|

line con O line

aux 0 modem
InOut

speed 115200 script
reset rstusr

flowcontrol hardware
|

line vty 0 4
password test login
!

end

Ta cou thed khoang s6 duing leanh ip unnumbered mag gaudn fida chee troic tiedp cho
codng async nho sau:

+  Caau hinh answering access server (Snoopy):

... interface Asyncl ip address 172.16.30.1
255.255.255.0 encapsulation ppp
peer default ip address 172.16.30.2 ( hay async dynamic address fieau fddic)
async dynamic routing async mode dedicated dialer idle-timeout 300
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dialer map ip 172.16.30.2 name Woodstock broadcast
ppp authentication chap dialer-group 1

e Caau hinh cho dialing access server (Woodstock):
... interface
Asyncl
ip address 172.16.30.2 255.255.255.0 encapsulation ppp async default ip
address 172.16.30.1 ( hay async dynamic address fieau fié6ic) async dynamic
routing async mode dedicated dialer in-band dialer idle-timeout 300
dialer map ip 172.16.30.1 name Snoopy modem-script dialnum broadcast 14085554321
dialer-group 1 ppp authentication chap pulse-time 3
|
router rip network
172.16.0.0
|
ip route 0.0.0.0 0.0.0.0 172.16.30.1 ip route

172.16.30.1 255.255.255.255 async 1
!

o351 €
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6.7 Caau hinh Back-up baéng fiddeng dial-up

6.7.1 Cauc lednh dugng fied taio moét fiodgng dial-up back-up:

Leanh Giali thich

Router(config-if)# ) R o
Choin moat back-up line. Lednh nagy fi6dic thieat ladp

Backup interface interface-name t6 interface configuration mode cu(a interface chinh
caan backup.

Router(config-if)# o R R o
Leéanh thieat ladp cauc ngt68ng baat vag taét iddeng
Backup load {enable-threshold | back-up

never} {disable-load | never}
Vi dui: Router(config-if)# backup load 60 5

Giadi thich vi dui trean : neau khad naéng tadi trean
A66eng backup. Khi khal naéng tadi fiou giadm fi 5% thi
sed taét N6dang backup

Router(config-if)# Leanh thieat ladp thdgi gian baat fiddeng backup khi col

Backup delay {enable | never} soi coa

{disable-delay | never}

Baling 5.15: Cauc lednh caau hinh backup dial-up.

6.7.2 Bagitaap:

Moa hinh sau thea hieéan 2 hea thoang keat nodi voui nhau baéng leased line. Ngoagi ra, 2
hea thoang cogn cou moat fitdgng dial-up fied nadng cao fioa an toaan.

Neéau fi6d@ng chinh (leased line) bod down. Nédang back-up téi fiodng baat fied duy tri keat
nodi. Cadu hinh nagy s60 duing auxiliary port lag backup port.

Leased line
A‘T:"’ i ‘_’—q \
Access Access ”
server 1 server 2
Network A Network B

Dial-backup line

Hinh 5.28: Vi du ibackup dugng dial-up.

Caau hinh nho sau :

Cho router A (dialing access server):
hostname routerA
!
username routerB password cisco
chat-script backup "™ "AT" TIMEOUT 30 OK atdt\T TIMEOUT 30 CONNECT \c !
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interface Serial0 backup interface Asyncl ip

address 192.168.222.12 255.255.255.0

!

interface Asyncl

ip address 172.16.199.1 255.255.255.0 encapsulation

ppp
async default ip address 172.16.199.2

async dynamic address async

dynamic routing async mode

dedicated dialer in-band

dialer map IP 172.16.199.2 name routerB modem-script backup broadcast 3241129
dialer-group 1 backup load 60 5 ppp authentication chap

|

dialer-list 1 protocol ip permit
!

line aux 0 modem

InOut rxspeed

38400

txspeed 38400

Caau hinh cho router B td6ng t6i nhé moat answering router .

o301 €

7 Toang keét.

Tagi liedu nagy Addic biedn soain ddia theo cauc tagi liedu cula Cisco: Documentation CD-
ROM, Internet vag trean cauc kinh nghiedm thdic ted. Cauc vaan fiea fiad fiddic trinh bagy
trong tagi liedu nagy lag chee lag cauc vaan fiea cé baln vag th6égng gaép nhaat khi cadu
hinh Cisco Router. Maéc dug heét solic cod gaéng chuung toai cuéng khoang thea trinh bagy
heét taat cal cauc lednh caan thieat cula Cisco 10S cou liedn quan fiedn cauc vaan fiea fiad
fiddic trinh bagy. Chuling toai chae hy voing voui moat chuut kinh nghiedm cudia nhdéng
ngdbgi fAi troduc, cuoan tagi liedu nagy sed giutp cauc bain it nhaét cudng lagm quen Addic
voui Cisco Router, lagm quen fi6dic voui cauch caau hinh Cisco router 60 méuc c6 badn. Tog
doul coll thea tiedp caan calic vaan fiea moui, phouc taip hén liedn quan fiedn coang nghea
vag saln phadm cuda Cisco noti rieAng vag cula calic hadng khatc noui chung.
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Moii thaéc maéc, fiouing goup yu kiean xin liedn hea:

Phogng GPXN2 — Coéang ty TNHH Doch vui Coang nghea Tin hoic HiPT.
60 — 62 Nguyedn Vaén Troai, Q. Phuu Nhuaan, Tp. Hoa Chi Minh.

NT: 8458518. Fax: 8458516.
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