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AUIO AUI1l Seriadl 0 Serial 1 Console  AUX

CJ CJ J J LJ UJ
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B Py

Ethernet card
]

Linux PC Comil

Ethernet card _
Windows PC

[Ea‘[' 11-2] Cisco 2514 router interface

Cla' 11-21kk ‘[ Cisco 2514 router [V /7 1> & ?ﬁfl'ﬁ‘wj i AUT (Attachment
Unit Interface) ° ij it senal ports ~ — ([t console »— AUX (AUXiliary port) °
EE1 AUT kL router = Ethernet Transceiver [V /7 [15 1] serial port F[kL router
= WAN (RAsaiie) posgdy /i pTTAEe S Rm [f!frrouter AR Y
=15 pA9t console PLRLE S22 #8( I Rl "[ PO)LFE [ /11 Q=i i
= %E‘ £ %} router Ié,?r%}‘{llgclsr e pY AUX ERLE g BesdSpy (IF=gr
ﬁf [T FA{F' £

IEII_'—‘EE{[[F[J i]:[%[ E'J]Eﬂ* T:,[ router iﬁlil FXJI'[E{ AUT /i r&'[ﬁ@%ﬁ# fF’I pC > S
1= 1 CFIPLE] COM1 2 s oo 1 -5 over 2 9
T3S router E‘rﬁ’é i J%Uﬁ%é T 1 et g I[*ﬁ:s‘zjﬁ i S -

B AU AS

F5 {9 I bRf routing protocol 53 85 A - ﬁ?'rl%(staﬁc)%?@ﬂ%(dynamic) o
F%";ﬁt F'fj routing table 23 I —'—ﬁ“é@ e %ﬁ“ﬁj%ﬁkﬁ}d Eﬂj ) EIIJ I iﬁﬁ:ﬁ%%g ’?@ i Flfj routing
table ¥ - leQ_ﬁﬁﬁfFﬁ*TH TG > table T Fi‘FﬂlﬁlLJF,gcl%ﬁ%uﬁ’?ﬂ
FAfE [Ig{@f’ P Tfel E] {li default router - F *r+ routing table 1+ 1 Z[%1ES !
AR f:LF“default router > FNEL I FRERE o — [fAEE SR (RO =Rl
[ElES SRR ] f — {[& default router) 3£~ [ AS (autonomous system)
A H = ffid 255 Y routing protocol 5 £% Interior Routing Protocol » 3™ [ 5=
1/ [H]R% routing protocol F[[£% Exterior Routing Protocol ©

FIUTE Routing protocol F[fi’ 177 5= ““%i[2] * distance vector routing I'}

link state routing ° £l [[1 distance vector routing f*J3Ef [’LE/[E‘\L_eréLZJ (i router ZE4F B
router & 1 distance vector([f! IF:?f router E[[7rE | El {5 router FVPFED) & i router
Tfii%zxﬁﬂf local % #3fY vector J RIEF e 1Y vector E'fEIEﬁJ routing table » Y[
RIP [3] - [i] KA 'E%F“routmg table » '3 routers ﬁTLﬁfj B J‘}’F’éi&%;}:ﬁﬁ)}
I%&ﬁ JEPRNZE @] o 0] link state routing 1> & i router }{%’]’ FI=DEigE Y link



FOPFE ARG 1 router & i router F[A5SEE" global w¥FFF I i > 4!
OSPF [4] -

N HT A {VF’[ FE A B EEETH 2 Y routing protocol 0 1 ﬁLLHWJ QF"[FET}’
%% Interior Routing Protocol ©
1. Static Routing
FI T2 E*%?ﬁ [ ﬁr%ifﬂ SEIpy 1P A tﬁzbﬁ & Q'EH‘E}E%‘EUE'%‘[ “ (routing
table) R R E = ﬂﬁ“ﬂ, MR YR DIAEL o
2. RIP (Routing Information Protocol) [3]
RIP & distance vector routing ° F,Sclfa& hop count I' R AR [F 25 & > HEA
F'Z¢FHY hop count £ 15 SEF%EJ 30 FPHFEE#ETAY router T AEFVEL © E',
AR T 'ﬂ"ﬁ&\ﬁ ilﬁlﬁﬂj £ | count-to-infinity FlfJﬁLﬂElE ; [59? BIRSEE [ AU AS o
3. IGRP (Interior Gateway Routing Protocol) [5]
IF=5 15 IGRP kL Cisco 2~ il F I 148 iy~ {fif distance vector routing protocol
o= A s bR 2 IF%”‘:"*E‘FEIJF P (Bandwidth) ~ JoE
(Delay) ~ Afff ¥ g1 8% & (Load) ~ T-Q*" (Rehabﬂlty) NS Il ZBS - (iie
( Maximum transmission unit) °

=~ HE AR = (Packet Tracer)

Packet Tracer fl— Z 1 Cisco H E’?%@rﬁfﬁﬁ‘ﬂl%ﬁﬁi%%* o FhiT ELS‘EI%E'EI@?V fﬁ
TEEL T B FE TR F F ’3:1@‘ jﬁuﬁ‘ *jﬁ*}‘}”’ﬁ" = HE
WY %mjﬁr%}“&ﬁﬁ«ﬁ” e Packet Tracer fﬁﬂﬁ U ER T S T FJF@' ok
FHZP O il E o FE'[&AFF%: f/%ﬁ?(ij[l&ab ST R - R e
ﬁg%ﬁ%[ﬁ”f‘fl 1 fie] {,ﬁv il .+ Qﬁ@ﬁﬁ TR (RO O po %ﬁﬁj
H MRS AT TR L E'J?ﬂﬁ R Lpipc ({0 rs232 S router - BEHE

F%L? J router VPR Mer AN JHQF:’SI”“['TFJT‘EWEJ > AHIFI R -

P~ ﬁﬁvﬂﬂ% JlI(Access Control List)

E VI (6] FOTPRIERLA ] HERC £ T AHRIEY packet - (IR i TP
b -9 packet A kLS FE trafflc type(Y[! * FTP, TCP, ICMP...)[V packet » 3] 7
B = e [ 11-4 LRUEARBRAAR » Bt e = it VAT E 0= i filters -
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IV. BB R (127 ¢ jRouter 5 )

VLS Packet Tracer ;g 2 LY & » LA [ BT 35 7 1F > e RlfEren
ugﬁp B v[ﬁﬁ' ﬁﬁ 33{ Hifu- gﬁﬁi’ (T [ R RS | pﬁ;&ﬁ%ﬁﬁ
R FGR IR B0 p cg’router VR Iﬁl“ r3232 fﬁﬁﬁ}% %[ router console
iﬁ*ﬂ/i@%’ s 'K pc =2 hub 7 [4] ~ hub = router VF AR A L o
’F", router I console /7 = tRL=* PC [ COMI sif ”Tr' F A R PC *ﬁélﬁﬁ'r
o HrRRAE A 0T PR BT "Lr%trf“ﬁpi ’ Wﬁf?’ﬁj?ﬂf[l Windows
FVER A= Hyper Terminal it 548 (™= router [ /7 71 o 532 HEERELS) HHI%JL router
P T (@0, el 50, 1) f9 TP A I 3 B> I router =iifi(e0, e
ol e o 2T HRRE AV EL RS routing protocol’3@"?741/[']?!T‘wL static routing table
FITY routing entry » Y1ff jViﬁﬁ f:lﬁf"??yglﬁ RIP ~ IGRP routing protocol » it ffi*']
[Fil routing protocol fJpd ™ B routing table | " T-IFl + 7 MR R P serial
cable fl}#% 5 1Y router » IHEEF I ] 24 [pRE S o TP ERH] H?E[Jj%fﬁwiﬁ“ﬂ
AINpVZIge s PR RR ] B B Fas L S [ﬂjﬁf EWpY > BT )T [Wﬁf
BTy TV#L@%L JlIFTIR=4e g router PUREE serial cables &5 E5HT i8] » X1 tﬁ\ F"'
fOUtefPJF ; Fg’jﬂj’“;{ Ip S HHIEPRIER 8 P AL & A RV TTRE

0. YE{H R

0.1 r+j\§f YRR EIFRPIE e T " Sl P % -
0.2 IE[IE' ctrlc " FI T 0 14 4
03 ' [VIHITR > #\ FrE ST 5 enter
0.4 CISCO FES F&l disable . “FI= ] Eﬂf] JH?] 4 Tf‘f“ﬂﬁ tEb: “no command
parameter” » ELF[ =, P[0 "no” FlIFE enable =g
0.5 ﬁ SEART 'Jr[fl' FTHRE R 2 “%F&‘F HLF‘HV' i
0.5.1 ping xxx. xxx XXX.XXX (%ﬁ?ﬁ[f%ﬂfﬁ IP Ry JNY }iﬁﬂ)
0.5.2 show ip route (#!%; routing table)
0.5.3 show ip protocols (#%F j[IF router ¥ #[E= routing protocol £
enabled)
0.5.4 traceroute xxx.xxx.xxx.xxx (#I€ =% IP & 4HIY routing path)
0.5.5 show access-lists (B F 1 & A=~ “’F@“{H 3 access-lists)
1. ¥ [| (R ‘ﬁ [ BB keyboard Tt )
1.1 Eﬁiiig',]}lf[l PC2 P b
1.2 %7 f;éi& =1 VfFJFJ:‘ , %h~ Desktop 1425 > %F~ terminal 37 - Ff”'
“H Terminal Configuration i 1 °
1.3 “Bit Per Second” ZFi:Z & “0600” ’EJHI%U%? console 3 IR -
1.4 “Flow control” ¥ “Hardware” >
1.5 H ﬂ*'?%ﬁ[ﬁﬁl E'J?EF%EEI » FOK” -

6



1.6 R2>enable (“R2>"£% command prompt » B+ ?F ik m‘f k enable mode)

1.7 ﬂﬁ router ﬁﬁ AT - =5 [Pl P RLSLEE kg
1.8 R2#write erase (i&[* Nonvolatile Random Access Memory [ JL EIf JF%
B fyEt

1.9 L”fﬁ initial interface &Y™ (P4{f interface ﬁﬁiiﬁg‘@ :
Any interface listed with OK? value "NO" does not have a valid

configuration

Interface [P-Address ~ OK? Method Status  Protocol
EthernetO unassigned ~ NO unset up up
Ethernetl unassigned ~ NO unset up up
Serial( unassigned ~ NO unset up up
Seriall unassigned ~ NO unset up up

?9‘?& router [I¥ hostname * Pl interface [ IP i i1~
2.1 R2#configure terminal 3% ™ F&?&@,ﬂ‘
2.2 R2(configure) # hostname R2 P!> router hostname £% r2
2.3 Configuring interface FastEthernetO/0:
R2(config)#interface fastether net0/0
R2(config-if)#ip address 140.113.122.253 255.255.255.0
2.4 Configuring interface FastEthernet1/0:
R2(config)#interface fastethernet1/0
R2(config-if)#ip address 140.113.120.2 255.255.255.0
2.5  Configuring interface Serial2/0:
R2(config)#interface Serial2/0
R2(config-if)#ip address 140.113.120.2 255.255.255.0
Configuring interface Seria 3/0:
R2(config)#interface Serial 3/0
R2(config-if)#ip address 140.113.120.2 255.255.255.0

Note: — il I;Enﬁ«—[] router Y[R} {%kL 7% normal mode > # normal mode ™ ffl
| enable T"; i ﬁi? I FpRd ik = enabled mode ©
Note: IHﬁf RIP fq_ enabled ﬁjﬁ/l‘ ?‘F' AJ F - disable #ir e
[Ftlﬁﬂl] B E TP routing table - r:c'%kr[ interface RSP » 7GR o
[FH%?«Z] ping E [c I subnet & E 4 gubnet Fp%Y IP i 4> Fﬁ‘f‘?@«}w ,’F‘,ﬂﬁ‘
-
<& static routing table and routing protocols
o P ERGT SR AR static routing FVIPRS 0 7 disable RIP 71 IGRP

% HEUE;?@FV I }ggiﬂ‘[ﬂﬂgﬁ%' r,ﬁf}f‘%‘[ ) ﬁéj_ ﬁai] FY route #ﬁﬂ |Jﬁ3§4§} Ethernet °



5T serial cable {1 = ’F j router » 79[ routing f9 7 [ -
enable RIP #[1 IGRP > JH[Z¢ [ﬂ#'ﬁﬂ{ﬂ VIR
3.1 ¥l static routing table entry
3.1.1 R2>enable G£ * enabled mode)
3.1.2 R2#configure (“R2#" %% enabled mode ¥ command prompt > ™
configure ?F'[ ?J Tefsd Vﬁ%ﬁsy{&)
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z.
3.1.3 R2(config)#ip route 140.113.121.0 255.255.255.0 140.113.120.1
Note: ip route E&FrIEf— TR %] static routing table E'@ﬁﬁﬂ AN
g P a2 el 3 }H = 140.113.121.x (140.113.121 x =
255.255.255.0 netmask frosdif4 )™ packet ?ﬂ forward = 140.113.120.1
(7 2.15 WRRIIREE 9‘“@” {731 bit BrE1EL 8 0 BT E]
140.113.120.1 Eiﬁcpﬁi& f120.113.120.2 > A[Jel /TEBEHT) ©
3.1.4 R2(config)#ip route 140.113.123.0 255.255.255.0 140.113.120.3
Note:fo! = 140.113.123.0 =" Aff*#HY packet ﬁﬂ forward £ 140.113.120.3
[%’%«3] F%‘%&FF ping =TSR TP A g
3.2 Disable routing protocols
3.2.1R2#configure
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z
3.2.2 R2(config)#no router rip (disable rip)
3.2.3 R2(config)#Z (Ctrl+z)
3.2.4 R2#
[%’%\4] ?I%E i) € 2 routing protocol kL enable fiY ©
[Ft'%?d JH#IE, F 1 AY routing table - f:t[%gf' interface STl HERE o
[Ft'%%] S el PUssaSHir KL ping EE ~ RSPV IP A

3.3 HiF¥ routers V[H]pY serial interface ™ r%*— clock rate °
3.3.1 H|serial cable fl{#¥ serial interface » & }'RE‘*»E[T:II:[ = (1151 #2
5’5%[5 [y o
3.3.2 [l serial cable DCE (Data Communications Equipment)#if 45
A L serial cable {9 clock rate  fIIES5EEE 91 11 Router serial
2 fi serial cable £L DCE flﬁ*} s Bl LT J?s:’“%u_’ interface serial 2 » 7
fﬂﬁﬁ%ﬁ?ﬁ?ﬁkﬁd °



S2 S3 S2 S3 S2 S3
— Console —1 Console —| Console
Rl R1 Rl
e0 el e0 el e0 el
Win XP PC. Win XP PC. Win XP PC.
140.113.121.11 140.113.122.11. 140.113.123.11.

CI 11-57 7t serial cable i fAfEH-EOM

3.3.3R2#configure
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z.

3.3.4 R2(config)#interface serial 2/0 (I%%’ serial 0)

3.3.5 R2(config-if){clock rate ? (7 ™ 44 3B I (i iy * 7" > Ak
YT I T Y )

eed (bits per second
100"

2400

4800

9600

19200

38400

56000

64000

72000

125000

128000

148000

250000

500000

800000

1000000

1300000

2000000

4000000 _

<300-4000000> Choose clockrate from list above
R2(config-if)#clock ra

3.3.6 R2(config-if)#clock rate 1000000
3.3.7 R2(config-if)#exit
3.3.8 R2(config)#exit
[Ft'%iﬂ@' 1 F 1A routing table - r——,t‘%\f interface sASTpd 7 i
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Note:— % serial cable [ Jﬁﬁ}ﬁ £% DTE(Data Terminal Equipment)¥ 0 TNy
DCE B0 2SR GO0 V.35 DCEREV. DO .. » [y b
1 DCE! r}? H“]%JL clock rate» #YE&H £ X serial cable ﬁﬂ%ﬁ[ IEl DCE
,FJF%'J& clock rate °
3.4  Enable ® configure RIP
3.4.1 R2#configure
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z.
3.4.2 R2(config)#router rip (enable rip)
3.4.3 R2(config-router)#network 140.113.0.0 (?s?“ ﬁ:’% 140.113.x.x A
HEH o RIP [IUpY routing table)
3.4.4 R2(config-router)#exit
3.4.5 R2(config)#exit
[FI%S] B¢ E P routing table - F:H%&f‘ interface JHASIp > 7 i
R o
[%’%«9]F'#‘?ﬁ? (5 serial cable » #E1 kL iy AT F %—Furoutmg
table I']"™~ %ﬁ’j}“‘;{{?lﬂ ’ iﬂ“':ﬁ‘ count-to- 1nf1n1ty P > %Ej‘ﬁ“
LI e R E L“IE”FWEHJEE
[Ft'%k 10] 8% E 'Fj|fY routing table f:'t[%‘ﬂ interface LRSIl e
R o
[Ft'%?dl] JF] QO FIHSHIEY serial cable $F [p! - /%, fq_7[]Eu7\ Rl =
PriY routing table ')~ RN © F }lﬂfﬂ]%f[plﬁ%&«fiﬂ ’ Eli7it '
“F count-to-infinity [ HilSI
4. Access Control List EIQJF%%—;
R | BT RL SRR v B PRI access control
list PSR PRSRT b 140.113.122.X FOe ] Ja &0 i fi o [pi E R 00 (I
11-6] [“IF%FEJL - router EF%L T [pRL L -

140.113.1.0 .
140.113.20 ,140.113.3.0 ,
| 1 N 1l
S2 S3 S2 S3 S2 S3
Console Console Console
R1 R1 R1
el cl e0 el el el

[l 116 B 140.113.122.X 19 packets e[ -

10



4.1 R2#configure
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z.
4.2 R2(config)#faccess-list ? (F; ¢ | HPE==2 By I 3E15)
<1-99> IP standard access list ... # 3
Note: 7+ * if ILJ;}I_F'}?EHIK?;ET (NE R »?f B on-line help
4.3 R2(conf1g)#access list 1 deny 140.113.122.0 0.0.0.255
(IP standard access list 23— [5 * $HA617E | IP & 6L 140.113.122.x fiY
packets)
4.4 R2(config)#interface serial 2/0
4.5 R2(config-if)#ip access-group 1 out
(P4l 140.113.122.x 1Y packets 7= f¢-serial 0 174 )
Note: IF=f]{ kL] ] R2 ELEa ] s T PR - WL in o [
AR fE-serial0 22 o F W44 puBslrkl serial 1 0 HIRLE serial 1
A7 e
4.6 R2(config-if)#exit
4T R2(config)#exit
(R 121 B F “'J“?iﬂﬂﬂiaccess lists 17 e
[Ftl‘iﬂlﬂ ?VPC fa o & termmal > PP ping oA 4 "F;‘t‘%&ii_
F\, ’ﬂ ping Z[ 140.113.122.x PYESHN © £ access-list f VIR ¥ > T+ terminal
* ping U ﬁ‘éfﬂﬁﬁfnﬁ%ﬁ?
4.8 JVif] access-lists
4.8.1 Router-C#configure
Configuring from terminal, memory, or network [terminal]?
Enter configuration commands, one per line. End with CNTL/Z.
4.8.2 Router-C(config)#no access-list 1
4.8.3 Router-C(config)#exit
5. Fﬁfi‘i‘ﬁj@?jj—»ﬁ E;ml lfﬁfyﬂ%ﬁfjﬁ]‘ﬁi’ﬁfﬁjf@ E{* 4%—”9%?&#*"]9 J,Fl
El> ﬁ%ﬂﬁﬂ”ﬁf%ﬂ/ °

E’?%%'«Elfl router L (R1,R2,R3)?
[r:t[%zl] I RED F’?%[%{Hrouter B o — HoigE 7 {[ subnets?

%[er i 11- 7] THEOHI DT R R s, 2 AR PR B
I’WE > PIIHIR

JIREL I'*WEI?*ELPJ?‘ ﬁ:t L S
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ex: 1:C 140.113.122.0 1s directly connected, Ethernet O

SRR
ki
140.113.1.0
LaLis20 o 140.113.3.0, ..
SZ' S3 S2 S3 S2 S3
— Console — Console — Console
R1 R1 R1
el el el el el el
Win XP PC Win XP PC Win XP PC

140.113.121.11

140.113.122.11

140.113.123.11

Ll 11-7] A spi ) -

[F%I%?%Z] i R lIAA o T 2l A S subnet LR I router fIY -
Subnet [ ping Z[Jfiv IP 4~

140.113.1.0

140.113.2.0

140.113.3.0

140.113.120.0

140.113.121.0

140.113.122.0

140.113.123.0

[ 11-1] AR 1) -
[F1553] G5 ping $1 4 AEA[Y IP O Ji--

Subnet " ping Z[JfiY IP i -

140.113.1.0

140.113.2.0

140.113.3.0

140.113.120.0

140.113.121.0

140.113.122.0

140.113.123.0

[ 11-2] AR AQ) <
[F;c[g—;;“ r%léaﬁ?aﬁ 'Fjf|E [ #PE= routing protocol £l enable fiY ©
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[F I 5] '] F’?r:t[%{lj router E%= > ;ﬁ_% it subnets?
%&*(ﬁnslaﬁﬂﬁﬁmw4ﬁ»“'ﬁﬂ*#ﬂﬁgﬁwﬁﬂaﬁ
ﬁ%‘%ﬁﬁﬂﬂ@ﬁﬁbﬁ%ﬁfg LR ELY W -

RECEEEEELEEER

-----

S2 S3
— Console
R1

el el

Win XP PC
140.113.121.11

-----

140.113.1.0
1oL1320 o . 110.113.3.0,
S2 S3 S2 S3
— Console — Console

R1 R1
e0 el e0 el

Win XP PC Win XP PC

140.113.122.11 140.113.123.11

[l 11-8] AfEEsHp Q)

[F I 6] FIEAG’ ping B SHEERY IP Ao

Subnet [i* ping Z[Jfiv IP ik 41
140.113.1.0
140.113.2.0
140.113.3.0

140.113.120.0

140.113.121.0

140.113.122.0

140.113.123.0

{ina]ﬁ“ﬁ@%®

[F‘:[%@\ﬂ RS F’?r:t‘%{”router Fi= o = FHAEEE T ff subnets?
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