A-DAT VAN DE

Trong nhirng ndm qua viéc gidng day mén TLHTM(thiét Iap hé thdng mang)
déi v&i cac hé trung cip chuy@n nghiép va cao dang van phai thuc hién theo
chwong trinh khung ma nha trwéng da dang ky. La gidng vién da tirng nhiéu
nam gidng day mén hoc nay nhan thdy nhirng han ché nhéat dinh vé néi dung
cling nhw cach bd cuc cla chwong trinh chwa mang tinh cap nhat cao.Dac biét
ddi v&i nhirng sinh vién chuyén nganh mang khi hoc tai trwong thi kién thirc
trong tdm cling nhw k§ nang thwc hanh cho mén hoc nay chiém hon 50%. Hon
nia khi sinh vién thi tét nghiép thi mén thi thwe hanh nghé nghiép dwoc chon ma
trong d6 lwong kién thirc chiém gan hét chinh 1a mén thiét 1ap hé théng mang.
Vay van dé can dat ra & day la v&i ham lwong kién thire cling nhw k§ ndng nhw
vay sinh vién c6 da ty tin khi tham gia vao thi trwérng tuyén dung lao déng?

Thém mét yéu tbé nira |a viéc gidng day mén hoc nay van day theo huwdng
céng nghé cta hang Microsoft ma bé sét yéu té xay dwng ha ting mang dwa vao
cac cdng nghé khac nhw cdng nghé cua Cisco. Cu thé nhw phan dinh tuyén
mang gidng vién van dwa vao dich vu RRAS(Routing Remote Access Service)
cta Microsoft vén khéng thé thwc hién mét cach kha thi trong méi trwong thuec.
Nghfa la khong thé dung mét may tinh PC binh thuwéng lam chirc nang Router!
Tham chi cé mét sé giao thire dinh tuyén cii dworc tich hop trong méi trwdng hé
diéu hanh Windows ctia Microsoft nhw giao thirc RIP V2 ciing khédng con dwoc
st dung nhiéu. DP&c biét hon trong tai liéu méi nhat cta Cisco ciing khéng con
nhdc dén. Ngoai ra, nguwdi day ciing nhan ra thém mét sé yéu td khd khan nhuw:
Viéc trang bj cho mét hé théng theo hwéng Cisco la qua dat tién, gido vién kho
tiép can vai trang thiét bi dé nang cao k§ nang chuyén mon. Tuy nhién, bén canh
nhirng khé khan vira néu cling c6 nhirng mat thuan Igi khi chinh hdng Cisco
cling da hé tro nguoi diing mot s phdn mém 3o twong tac trén trén thiét bj do
thong qua Package Tracer, GNS3 va nhirng cong cu hé tro t&r nhirng hang khac
nhau.

- B6i v&i phdn mém Package Tracer do la nguoi dung chi thao tac trén toan
bd thiét bj thudn Cisco, mac han ché Ia khéng giao tiép dwoc véi cac tram
cudi(terminal) chay hé diéu hanh Windows, linux, Android... hon nira han ché vé
tap 1&nh trén moi phién ban cla thiét bi.

- Phan mém GNS3 thi cé nhiéu thuan loi hon vi nguoi dung truc tiép cau
hinh 10S image do nhw 1a dang cAu hinh véi thiét bj thwc(Vi chinh thiét bj thuc



cling dang chay 10S image nay). Ngoai ra phan mém ciing giao tiép dwoc voi
cac hé diéu hanh thwong mai hién nay...Nhw vay rat thuan loi khi sinh vién vira
hoc theo hwdng Microsoft vira cé thé két nbi dé tham gia vao hé théng ha tang
mang Cisco cling nhw nhirng hang khac.

Trong bai biét nay t6i c6 da chon phan mém GNS3 dé thwc hién minh hoa
nhirng diéu da dé cap & trén. Cu thé 1a phan dinh tuyén mang. C6 nhiéu giao
thire dinh tuyén thdng dung hién nay nhw giao thirc dinh tuyén tinh(Static Route)
va dinh tuyén déng. Trong nhi¥rng giao thirc dé, ngoai giao thirc dinh tuyén tinh
c6 hai gido thirc dinh tuyén ddng phd bién hién nay dé la giao thdc
EIGRP(Distance Vector) va giao thirc OSPF(Link-state). Giao thirc EIGRP vén |a
giao thirc chuan cda Cisco, con OSPF vbn phd bién vira cho thiét bi Cisco vira
cho céc thiét bi ctia nhirng hang khac.

Bai tham luan nay téi chon giao thirc OSPF dé trinh bay v&i cha dé ” Binh tuyén
bang giao thiec link-state(ospf) théng qua thiét bi router cta Cisco”. V&i chi
dé nay t6i khéng di xau qua vao chi tiét cia giao thirc ma chi trinh bay khai quét
sau do la tap trung vao yéu té mang tinh kj nang &rng dung vao méi trwéng vira
két hop yéu tb gitra thiét bi Cisco va cac hé théng x& Iy tram cubi cia nhirng
hang nhw Microsoft va méi trwdng Linux. Ngudi viét cling nhan thire rang trong
qua trinh tham gia viét bai tham luan van tén tai nhirng mat han ché nhét dinh va
khéng tranh khéi sai sét, mong qui ddéng nghiép gép y d& cho nhirng lan sau
dworc tot hon.



B-NOI DUNG

DPINH TUYEN BANG GIAO THUC LINK-STATE(OSPF)
THONG QUA THIET Bl ROUTER CUA CISCO

T&c gia: Dwong Ngoc Vong
Giang vién: Té6 mang — phan cirng khoa CNTT
Trwong Cao dang Ky Thuat Ly Tw Trong Tp.HCM

I- DINH NGHIA GIAO THU’C OSPF(OPEN SHORTEST PATH FIRST)

OSPF — Open Shortest Path First 1a mét giao thirc dinh tuyén link — state dién
hinh. Bay la mét giao thirc dwoc st dung rong rai trong cac mang doanh nghiép
c6 kich thuwdc Ién. Mot sé dic diém chinh cla giao thirc OSPF:

v OSPF |a mét giao thirc link — state(lang nghe trang thai dwdng truyén).
M®i router khi chay giao thirc s& glri cac trang thai dwéng link clia né cho
tat c& cac router trong ving (area). Sau mét thoi gian trao dbi, cac router
sé dong nhat duoc bang co s& dir liéu trang thai dwong link (Link State
Database — LSDB) v&i nhau, méi router déu c6 dwoc “ban dd mang” cla
ca vung(Area). Tr d6 mdi router sé chay giai thuat Dijkstra tinh toan ra
mot cay dwdng di ngan nhat (Shortest Path Tree) va dwa vao cay nay dé
xay dwng nén bang dinh tuyén.

v" OSPF c6 AD = 110.

v' Metric cia OSPF con goi 1a cost, dwoc tinh theo bandwidth trén céng chay
OSPF.

v OSPF chay tryc tiép trén nén IP, co protocol —id [a 89.

v OSPF |4 mét giao thirc chuan québc té, dwoc dinh nghia trong RFC — 2328.



[I-M6 hinh mang:

- - - 209.165.201.2/24
CAD DANG KY THUAT R1  209.165.201.1/24 R2 /

LY TY TRONG TP.HCM

A
192.168.1.1/24

192.168.1.2/24

1.1.1.0/24 2.2.2.0/24

CAD DANG KY THUAT
LY TU TRONG - HA NOI

win 2k3 (1.1.1.1) win2k3 2.2.2.2



I1I-Phan mém :

I1-1 GNS3
€ 0 tuen o R L CHET RN GG =G | || & ||

File Edit View Control Device Annotate Tools Help

EFe ONF> > HC EFmIIoQaE

Node Types. & X -~

209.165.201.2/24
CAO DANG K¥ THUAT Rl 209.165.201.1/24 R2 /! L

LY TY TRONG TP.HCM

192.168.1.1/24 192.168.1.2/24

1.1.1.0/24 2.2.2.0/24

CAO DANG K¥ THUAT
LY TU TRONG - HA NOI

Nl Oh @

win 2k3 (1.1.1.1) win2k3 2.2.2.2

Security
Configurati...

v

Recycle Bin

M |2 @ J |§$ 11:07 &M



IV- M6t sé tién ich két néi: Putty, Tftpd32/64 bits
V- Hé diéu hanh :

Windows 7/8/XP/2k3/2k8 hoac Linux : CentOS/Fedora/Ubuntu
VI- Bang mé ta théng tin cau hinh:

Thiétbj | Card giao tiép | Bia chi IP |IOS Image Chi nhanh
Router(R1) FastEthernet0/0 192.168.1.1/24 c2691-adventerprisek9_sna-mz.124-17.bin
Router(R1) FastEthernet0/1 1.1.1.254/24 c2691-adventerprisek9_sna-mz.124-17.bin
Router(R1) Serial0/0 209.165.201.1/24
Switch-cisco | VLAN_1 Tp-HCM(HCM)
PCO1 Vnetl(Host only) IP:1.1.1.1/24 Winddows server 2k3
PCO01 Nnet1(Host only) DG:1.1.1.254
Router(R2) FastEthernet0/0 192.168.1.2/24 c2691-adventerprisek9_sna-mz.124-17.bin
Router(R2) FastEthernet0/1 2.2.2.254/24 c2691-adventerprisek9_sna-mz.124-17.bin
Router(R2) Serial0/0 209.165.201.2/24 A
Switch-cisco | VLAN_2 HA NOI(HN)
PCO02 Vnetl(Host only) 1P:2.2.2.2/24 Winddows server 2k3
PC02 Nnet1(Host only) DG:2.2.2.254

VII-Bang lénh thao tac trén thiét bj Cisco c2691

Lénh thao tac

M6 ta muc dich

Configure terminal

Vao ché dd cau hinh

Interface <interface>

Vao ché d6 cau hinh cdng giao tiép

Ip address <IP> <Netmask>

Gan dia chi IP trén card giao tiép

Host name

Gan tén thiét bi

Show IP Interface brief

Xem trang thai card/cong giao tiép

No shutdown

Chuyén cong giao tiép ve trang thai up

Shutdown

Chuyén cong giao tiép ve trang thai down

Router Ospf <ID-Number>

Dinh tuyén v&i giao thirc ospf

Network <Subnet> <wildcard mask> area <id_number>

Quang ba dwéng mang can dinh tuyén

Show ip route

Xem két qua théng tin dinh tuyén

Exit

Thoét tirng cp ché dé céu hinh

Wr

Lwu théng tin cau hinh vao file cau hinh startup-config

VIII-Thwe hién dinh tuyén bang giao thiec OSPF
1-Thyc hién Routing tai router R1(HCM)

%LINK-3-UPDOWN:

%LINEPROTO-5-UPDOWN:

—~UPDOWN :

Interface Serial0/0,

Line protoco

Line pr

on Interface Serial0/0,

.1 on FastEthernet0/0 from LOADING to

changed state to up

changed state to up
down

1 state to

o up

FULL, Loading

1 on Serial0/0 from LOADING to FULL, Loading Done




2-Thwc hién dinh tuyén tai Router R2(HN)
r@ R2

. - L . e

3: %LINEPROTO-S-UPDOWN: Line pr

1N O0ETaRS

I (ORI

ocess 1, Nbr 10.1.1.1

3s 1, Nbr 10.1.1.1

i .

changed state to up

by console

on FastEthernet0/0 from LOADING to FULL, Loading

m

on Serial0/0 from LOADING to FULL,

Loading Done

IX-Bang thdng tin cau hinh file running-config

Router tai chi nhanh TP.HCM

Router tai chi nhanh Ha Néi

Current configuration : 1384 bytes

|

version 12.4

service timestamps debug datetime
msec

service timestamps log datetime msec
no service password-encryption

|

hostname HCM

!
boot-start-marker
boot-end-marker
!
!

no aaa new-model

memory-size iomem 5

no ip icmp rate-limit unreachable
ip cef

!
!

no ip domain lookup
!
!
!

ip tcp synwait-time 5
|

Current configuration : 1383 bytes

|

version 12.4

service timestamps debug datetime
msec

service timestamps log datetime msec
no service password-encryption

|

hostname HN

!
boot-start-marker
boot-end-marker
!
!

no aaa new-model

memory-size iomem 5

no ip icmp rate-limit unreachable
ip cef

!
!

no ip domain lookup
!
!
!

ip tcp synwait-time 5
|




interface Loopbackl
ip address 10.1.1.1 255.255.255.252
|

interface FastEthernet0/0

ip address 209.165.201.1
255.255.255.224

duplex auto

speed auto

|

interface Serial0/0

ip address 192.168.1.1 255.255.255.0
clock rate 2000000

|

interface FastEthernet0/1

ip address 1.1.1.254 255.255.255.0
duplex auto

speed auto

|

interface Serial0/1

no ip address

shutdown

clock rate 2000000

|

interface Serial0/2

no ip address

shutdown

clock rate 2000000

|

interface FastEthernetl/0

no ip address

shutdown

duplex auto

speed auto

|
I

router ospf 1
log-adjacency-changes

network 1.1.1.0 0.0.0.255 area 0
network 10.1.1.0 0.0.0.3 area 0
network 192.168.1.0 0.0.0.255 area 0
network 209.165.201.0 0.0.0.31 area
0

|

in forward-protocol nd
!

interface Loopback?2
ip address 20.1.1.1 255.255.255.252
|

interface FastEthernet0/0

ip address 209.165.201.2
255.255.255.224

duplex auto

speed auto

|

interface Serial0/0

ip address 192.168.1.2 255.255.255.0
clock rate 2000000

|

interface FastEthernet0/1

ip address 2.2.2.254 255.255.255.0
duplex auto

speed auto

|

interface Serial0/1

no ip address

shutdown

clock rate 2000000

|

interface Serial0/2

no ip address

shutdown

clock rate 2000000

|

interface FastEthernetl/0

no ip address

shutdown

duplex auto

speed auto

|
I

router ospf 1
log-adjacency-changes

network 2.2.2.0 0.0.0.255 area 0
network 20.1.1.0 0.0.0.3 area 0
network 192.168.1.0 0.0.0.255 area 0
network 209.165.201.0 0.0.0.31 area
0

|

in forward-protocol nd
!




no ip http server

no ip http secure-server

|

no cdp log mismatch duplex
|
|
|
I
control-plane
|
I

line con 0
exec-timeout 0 O
privilege level 15
logging synchronous
line aux O
exec-timeout 0 O
privilege level 15
logging synchronous
line vty 0 4

login

|
I
end

no ip http server

no ip http secure-server

|

no cdp log mismatch duplex
|
|
|
!
control-plane
|
I

line con 0
exec-timeout 0 O
privilege level 15
logging synchronous
line aux O
exec-timeout 0 O
privilege level 15
logging synchronous
line vty 0 4

login

|
I
end




X-Thdng tin bang dinh tuyén(Routing table)
1-Bang dinh tuyén Routerl

1 bn 3
A AG A 209.165.201.2, 00:18:48, FastEthernet0/0
20.0.0.0/32 is subnetted, 1 subnets
20.1.1.1 [110/11] wvia 209.165.201.2, 00:18:48, FastEthernet0/0

B = BGP
PF inter

[110/20] wia 209.16 01.1, 00:20:30, FastEthernet0/0
is subnetted, 1 subnets

1-2

route

10



XI-Kiém tra qué trinh dinh tuyén
1-Tram cubi tai chi nhanh TP.HCM

e+ C:\WINDOWS\system32\cmd.exe

Reply from 1.1.1. tine<im
Reply from 1.1.1. tine{lns
Reply from 1.1.1. tine{lmns
Reply from 1.1.1. tine{ins

Ping st
ack c » Received =~ 4,
Ap ate round trip times in milli
Mininun Bns, Maxinum ns, Av
C:\Docunents and Settingsi\admindping 1.
Pinging 1.1.1.254 with 32 bytes of data:

Reply from
Reply from
Reply from
Reply from

Received = lo
Approxinate round trip times in milli-sec
Mininun = 2ns, Maxinum = 9me, Average

C:\Docunents and Settings\admin)

Connection

IP Addre

Subnet Mask . .
Default Gateway

IC:\Documents and Settings\Administrator’ping 2.2.2.254
Pinging 2 254 with I of data:

Reply from
Reply from
Reply from
Reply from

for
t =08 Bz 1
round trip tines
Mininum = 4ns, Maxinun = 20ns rage

\Documents and Settings\Adnin ratorping

Pinging 1.1.1 with 32 bytes of data:

Reply from 1.1.1. bytes=32 time=28ns TIL=126




C-PHAN PHU LUC

MOT SO MO HINH MANG IPNG DUNG GIAO THU'C OSPF

1-M& hinh OSPF Multi-Area tich hop co’ ché VLAN:
AY g

Area 0
ABR Backbone
YLANI:10.1.1.1 — ==
YLAN10:10.1.10.1 . o a
YLANZ20:10.1.20.1

2911 1
Roufer| R
Area 1

i Area 2
4 ~
o ABR |
= 2911
PC-PT 2969-34TT Router?
Switch0 VLANL:11.1.1.1
pco VLAN3D:11.1.11.1
| VLAN40:11.1.20.1
o
b pCPT “pe-pT
f=r PC2 pC3
=; 2960-24TT
PC-PT Switch1
PC1

2-M6 hinh vng dung OSPF tich hep VLAN, DHCP, DHCP Agent, Frame
Relay va VPN

EIGRP 200

r1 Internet:203.162.100.1/29 Internet:203.162.100.2/29 R4
o 10.1.1.1/25

172.16.1.0/30

172.16.2.0/30
1

.........
......

.........
......

VLANS50:10.10.10.224/27

VLAN10:10.10.10.0/26 VLAN20:10.10.10.64/26
VLAN30:10.10.10.128/27  VLAN40:10.10.10.160/27
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e Bang théng tin ciu hinh Router R1, R2 va R3

File Edit View Options nskr Scnpt  Tools Window  Help
35 3 42 B Enter host <AltsR @A %%3 ;X @ &
“¥RL |¥R2 |¥R3 Xx

n3(conf1g—sub1f)#
*Mar 1 00:10:11.191: XLINEPROTO-5-UPDOWN: Line protocol on Interface Serial0/0, changed state to down
R3§conf1g-sub1f)#ex1t

rR3(config)#int se0/0
R3 conf1g-1fgdno shut

R3 <onf1g—1f #

*Mar 1 00:10:31.1091: XLINEPROTO-5-UPDOWN: Line protocol on Interface SerialQ/0, changed state to up
R3(config-if)eexit

rR3(config)#int fa0/0.30

r3(config-subif)#encap

r3(config-subif)#encapsulation dot

rR3(config-subif )#encapsulation dotlq 30

rR3(config-subif)+}fa 2
r3(config-subif)#3p help
r3(config-subif)#ip helper-address 10.1.1.1
R3§cunf1g-sub1f)#ex1t

R3(config)#int Ta0/0.40

R3 conf1g-subifg#encap

r3(config-subif)#encapsulation dot
RSEconf1g-subifg#encapsu1at1un dotlq 40

R3 conf1g—sub1f #ip address 10.10.10.161 255.255.255.192
% 10.10.10.128 overlaps with FastEthernet0/0.30
R3§conf1g-sub1f)bexit

r3(config)#int f30/0.40

r3(config-subif)#encap

R3(config-subif )#encapsulation dot
rR3({config-subif)sencapsulation dotlq 40
r3(config-subif)#ip add

R3(config-subif)#ip address 10.10.10.161 255.255.255.192
rR3(config-subif)#ip help

rR3(config-subif)#ip helper-address 10.1.1.1
r3(config-subif)dexit

r3(config)#int fa0/0

Rz(conf1§-1f)¥no shut

% 10.10.10.128 overlaps with FastEthernet0/0.40
FastEthernet0/0.30: incorrect IP address assignment
rR3(config-if)éno shut

% 10.10.10.128 overlaps with Fastethernet0/0.40
Fastethernet0/0.30: incorrect IP address assignment
R3(config-if)eexit

rR3(config)#int fa0/0.30

r3(config-subif)#encap

r3(config-subif)#encapsulation dot

R3(config-subif )#encapsulation dotlqQ 30
R3(config-subif)#no ip address 10.10.10.129 255.255.255.192
rR3(config-subif)#ip address 10.10.10.129 255.255.255.224

e Théng tin bang dinh tuyén tai R4

(@ R4 . - _sm— . e - .
File Edit View Options Transfer Script Tools Window Help
Em&& Enter host <Alt+R _.alnm %%3 j% ' (7] Eﬂ

ORL | ¥R |WR3 | @R | @RS |@7RY | @RI |WRA X

*Mar 1 00:29:58.443: XLINEPROTO-5-UPDOWN: Line protocol on Interface Tunnel0, changed state to up
ndgconfig-1f)¢ex1t

R4 (config)éexit

R40ping

“Mar 00:30:05.083: %5YS-5-CONFIG_I: Configured from console by console

R4#ping 172.16.3.1

Type escape sequence to abort.

?en?ing S, 100-byte ICMP Echos to 172.16.3.1, timeout is 2 seconds:
1

Success rate is 100 percent (5/5), round-trip min/avg/max = 8/25/44 ms

Ré#config T

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

Ragconfiggﬂrouter

r4(config)#router of

R4 config;#router 0s

rR4(config)érouter ospf 1

R4 config-routerg#network 172.16.3.0 0.0.0.3 area 0

r4(config-router)#

*Mar 1 00:34:07.819: X0SPF-5-ADICHG: Process 1, Nbr 10.1.1.1 on Tunnel0 from LOADING to FULL, Loading Done

R4 (config-router)#network 10.10.10.224 0.0.0.31 are

R4 (config-router)#network 10.10.10.224 0.0.0.31 area 0

rR4(config-router)#

R4 (config-router)#end

RA#

“Mar 1 00:35:04.547: XSYS-5-CONFIG_I: Configured from console by console
R4#sh ip rou
rR4#sh ip route
codes: C - connected, S - static, 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
El - OSPF external type 1, E2 - OSPF external type 2
i - IS-1S, su - IS-IS summary, L1 - IS-IS Jlevel-l, L2 - I15-15 level-2
fa - 15-1S inter area, * - candidate default, U - per-user static route
0 - ODR, P - periodic downloaded static route

Gateway of last resort is not set
203.162.100.0/29 is subnetted, 1 subnets

C 203.162.100.0 is directly connected, FastEthernet0/0
172.16.0.0/30 is subnetted, 1 subnets
c 172.16.3.0 s directly connected, Tunnelo

10.0.0.0/8 1s variably subnetted, 2 subnets, 2 masks
. 32 Ai“.,l..' via 1/72.10. .y J <002
4 s directly connected

C
R4#
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3-M6 hinh tng dung giao thire dinh tuyén OSPF trén nén IPv6

CAO DANG KY THUAT LY TU TRONG TR.HCM
2001:db8:C0AG:100::1 2001:db8:C0AS:100::2

g~ LY TA#C\

5 D —————

2001:0b3:0401:100::1 2kl 2001:db8:D1AS:Cop0:1 2001:dbE:DIASICI00::2 291
2001:db8:0A01:A00::1 Roufer0 Routerl
2001:db8:0A01:1400::1

ME HINH HINH UNG DUNG OSPF TREN NEN IPv6

fa0f13
C}l—— !
- Sl
“PC-PT  VIANT10 236 : 401'r YLAN 1
PCO
2001:db8:0A01:A00::64 1
| | fa0i3-4

C}— L
- SW2
— 2960-24TT VLANL
PC-PT  wian20 Switchl

PC1
2001:db8:0A01:1400::64

D-Tai liéu tham khao:
- Interconnecting Cisco Networking Devices — Part 2

Tp H6 Chi Minh, ngay thang ndm 2015
Bao cao tham luan

Dwong Ngoc Vong
(Giang vién Khoa CNTT)
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