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Router Activities and e-Lab Simulators
Ken TERUYA, Koji HACHIMAN and Seiki KYAN

Multimedia Education and Research Center, University of Okinawa

In Cisco Networking Academy program, CCNA e-Lab Activities, router simulators, are devel-
oped and provided by Cisco Systems, Inc. These simulators, e-Lab Sem 2, Sem 3 and Sem 4
are very useful tools to study functions and commands of the router. Students are given good
chance to get used to the router handling through such activities as composing the router
configuration and experiencing the ping and telnet commands. Unfortunately, the most student
do not make good use of these e-Lab activities. One reason for this is that explanation of how to
use is written in English and other is due to immature skills.

In this manuscript, we explain about what are the e-Lab activities and how to use them in
plain terms for those students who want to learn more about the features of the router activities.
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[Welcome to the CCNA e-Lab Activity Tour !

Please take a moment to familiarize yourself with the interface, and the all the features
available to you. Click on the Launch button below. |
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e-Lab Sem 2 DEYEH

Setting Up Cisco Lab Equipment (4, 45) ,Router and Workstation Configuration (3, 15), User
and Privileged Modes (2,10), Use Mode Command List (1, 5), Privileged Command List (1, 5),
Set the Router Clock (1, 5) ,,Using I0S Command History (2, 10), Using the Command-Line Use
Interface (3, 15), Examining Router Status (3, 15), Show Running and Startup Configuration

(1, 10), show interfaces, show version, and show protocols (2, 10), Router Show Commands (4,
30), show cdp neighbors (1, 5), show cdp (2, 10), CDP Neighbors (3, 15), Testing Process that
Uses the OSI Model (3, 15), Testing the Application Layer by Using telnet (8, 15), Remote
Telnet Access (2, 10), Testing the Network Layer Using the ping Command (1, 5), Testing the
Network Layer Using the traceroute Command (1, 5), Testing the Network Layer Using show ip
route (1, 5), Testing the Physical and Data Link Layers (1, 5), Displaying information about
interfaces (3, 15), Using show interfaces and clear counters (2, 10), Checking Real-Time Traffic
with debug (2, 10), Commands Related to Router Startup (3, 15), Using the setup Command (2,
10), Copying configuration Files to and from a TFTP Server (3, 15), Router Config: TFTP (2,
10), Using NVRAM Configuration Commands (4, 30), Basic Router Configuration (2, 10),
Entering Terminal Configuration Mode (4, 30), Router Interface Configuration Challenge (2,
10), Defining an Interfaces Physical Properties (5, 45), Router Password Recovery (2, 10), Using
the line con 0 command (1, 5), Using the Message of the Day Command (1, 5), Setting the
Configuration Register (2, 10), identifying the IOS Version Number (1, 5), IOS Image Boot (1,
5), Checking an IOS image in Flash (1, 5), Using Copy flash tftp (1, 5), Loading a New Flash
Image (5, 45), Router Configuration (5, 60), individual Router Configuration Challenge (1, 5),
ARP Challenge (1, 5), Assigning an IP Address to a Router interface (1,5), Create an IP host
Table Entry (1, 5), Setting up an IP-Names Server (1, 5), Using no ip domain-lookup (1, 5),
Discovering Host Names (1, 5), Using the telnet Command (1, 5), Using the trace Command (1,
5), Using ip route Command (3, 15), IP Static Route Challenge (1, 5), Using the ip
default-network Command (1, 5), Setting up RIP Routing on a Router (1, 5), Using the show ip
protocol Command (4, 30), Using show ip route Command (1, 5), RIP Routing (1, 5), Setting up
IGRP Routing on a Router (1, 5), Overview of the show ip interface Command (1, 5), Using the
show ip route Command (8, 15), checking RIP Routing Updates (3, 15), Routing Loops Setup
challenge (3, 15)
e-Lab Sem3 DEXEE
ping (1, 5), ip address(1, 5), router rip (1, 5), Router and Routing Protocols (3, 15), Migrating RIP
to IGRP (8, 15), router igrp (1, 5), timers basic (1, 5), Configuring IGRP (5, 45), access-list (1, 5),
show access-lists (1, 5), Standard ACLs (8, 15), access-list (1, 5) , ACL (2, 10), ip access-list (1, 5),
deny (1, 5), Show ip interface (1, 5), Extended ACLs (3, 15), show protocols (1, 5), ipx routing (2,
10), ipx routing (4, 30), show ipx interface ethernet 0 (1, 5), show ipx route (1, 5), show ipx servers
(1, 5), show ipx traffic (1, 5), debug ipx routing activity (1, 5 ), debug ipx sap (1, 5), Privileged IPX
ping (8, 15), Use IPX ping (1, 5)
e-Lab Sem4 OEEEE

show interfaces (1, 5). encapsulation ppp (1, 5), username name password password (2, 10), PPP




configuration (5, 45), ppp chap hostname hostname (1, 5), interface interface-type interface-number
(1, 5), isdn switch-type . isdn spid (1, 5). show isdn status (1, 5). ping (2, 10), show interfaces
(8, 15), show interfaces (2, 10). show frame-relay map (1, 5). ping (1, 5). interface serial 0
(2, 10). show frame-relay pvc (1, 5). interface serial (1, 5), keepalive (1, 5), Frame Relay
Config (5, 45)

4. 1 EARZ—20KIH
CDBEARE—TIX, Briaa<y FOREPHELN, TOEAFIL LT, TLEEN 4.24 O
¥ (Router Show Commands) #HY Lif5, ~
Router Show Commands (V' —# show v F) (4.2.4) ORNEDIEEY : [
(0) This activity will help you become familiar with the router show commands.
The show commands are the most important information gathering commands
available for routers.
ZORBIXEZABAL—F D show 2~v» FIZHEETAEHIZITI HDOTT,
Show 2= FRNA—FZ ZERT IR, 1 REREED DL LTEERa~<Y FTY,
(1) Step 1: Enter the help command (help =< RicABZ &)
Enter the user level help mode.
Z—4F « LULD help T— RIZA Y &Y,
(2) Step 2: Using show (show 2w K #{HEH L)
" List all show subcommands available in user mode.
- 2= = FTHELNLD show DHTa<wr FOY R FERLARZE,
(3) Step 3: Using show version (show version =< K& = &)
Display the IOS version and related system information.
IOS "=V a e ZNICBRTIVAT ABRER T LRIV,
(4) Step 4: Using show clock (show clock ==Y R&{#E 5 Z &)
Display the router's time and date
N—Z IR ENTVWD B LR ZRR LR &V,
(5) Step 5: Using show hosts (show hosts 2= F&ffE> = &)
Display cached list of hostnames and their respective address.
FARMBLENENDOT FLAOEMNEY R PEERRLR I,
(6) Step 6: Using show users (show users 2~ K& H = &)
Show a list of users currently accessing the router.
BEL—FZZT 7 EBALTVSa2—FDY X hERLAEZIW,
(7) Step 7: Using show history (show history 2~ F#&{FE > Z &)
Show a list of all previous commands you typed recently.
TNETRAALETRTOaw FOY R MERLAREN,
(8) Step 8: Enter privileged mode (HE— RIZABZ &)
Get into the privileged mode. (remember that the password is class.)
¥i# EXEC E— RIZADRE W, =KL, RRU—F% class £ T3,




(9) Step 9: Using help (help =2~> F&EHEHLT)

Enter the appropriate command to see the available commands.

EATER o FERDEDOFEYRa vy FEASLZEN,
(10) Step 10: The ARP table (ARP 5 —7 /1 DI &)
Show the router ARP table.
N—FDARP T —T7 NERLEREN,
(11) Step 11: The flash memory (757 v 2 - AEV DI L)
Show information about the flash memory device.
75 yva s ARVZOVTOEBRERLAREN,
(12) Step 12: Active memory (active memory M Z &)

Show information about the router’ s active configuration file (the router’ s current
configuration). _
Jb—% O active configuration file DfF# %7~ L2 &V, (active configuration file & i
Jo—F OEIED configuration D & TT,)

(13) Step 13: The startup configuration (startup configuration ®Z &)
Show information about the router’ s backup configuration file. (the configuration that the
router uses each time it boots up.).
N—BDNRy I Ty T a7 Xab—ay, 774 VICONWTOHFEREZRLAERS
VY, (backup configuration file & (Z/v— % B #I#EEN T 5 EEIZHER & 5 configuration
NI LTY,) '
(14) Step 14: Router interfaces (L — % + f V¥ —T7 =2 —ADT k)
Display statistics for all interfaces configured on the router.
N—F AR ENTZTRTDOAL V F—T 2— ZAOMEHERERR L2 IV,
(15) Step 15: Router protocols (router protocols D Z &)
Display statistics of protocols configured on the router.
N— IR ENTET O PO EREER LA I,
Router Show Commands (/L'—# show 2= ) (4.2.4) ODHNEDEDDH

4. 2 EARZ—3OFFH
IDEARZ—TIE, axpa<y FORENRHKS S, £OFERAFIL LT, TILES) 5461 O

IGRP iZB85 %58 [Configuring IGRP| #HY Lif 5, '
Configuring IGRP (IGRP #3252 L) ONAEDIEED :

(0) In this activity, you will work through several tasks for configuring IGRP.

ZORE TIXIGRP 2T 57D DN L ODDOBREEITVET,
(1) Step 1: Enter the user exec mode (= —% EXEC ff#E— FIZABD Z &)
You are directly connected to Lab_A router.

(2) Step 2: Ping all IP interfaces on your router and all interfaces on directly connected
neighboring routers (H727=DN—F EDFTRTODIP A V¥ —T7 =2 —AB LI VEERERIN-BE
BTALN—FZDTRTOA vV F—T =— R ping A< REHHZ &)

Please ping your neighbor’ s address which is 201.100.11.2.




7 FL A% 201.100.11.2 @ BEEENL—% (2 ping 23 THAR SV,
(3) Step 3: Displaying the current routing protocols REDAL—F 47 « Fu har i ERT 3
i)
Please verify all the IP protocols on Lab_A.
=5 Lab ADFTRTD IP 7o baLzmERLARS, .
(4) Step 4: Enter privileged exec mode with the class password. (/27— F#% class &
$5a—4 EXEC f#EE— KIZAB Z &)
Enter privileged exec mode. Please use class as password.
2—% EXEC BHEE— FIZAV R &V, L, /SRU— F#% class £ ¥ 5,
(5) Step 5: Display the current configuration (current configuration #&R3 5 = &)
Please display the current configuration
current configuration &R LR &),
(6) Step 6: Enter the global configuration mode (/' m— 3L« 2V 7 4 ¥alb—L gy « T— R
ABZ &)
Enter the global configuration mode.
Ta—nNp-ar7qXal—var - EF—FIZADRIN,
(7) Step 7: Enable IGRP on this router (= D/ — % ® IGRP # A2+ 5 2 &)
Please enable IGRP on this router with autonomous system 100.
HEBRVATLES £100 L LT, IGRP ZH#IZLAREN, ,
(8) Step 8: Define which networks are to use IGRP (= —¥ EXEC ##E— FIcAB - &
Please specify the networks 192.5.5.0, 201.100.11.0 and 205.7.5.0 for IGRP in this router.
SON—FIZBWTIGRP MERX 5 L H IRy hU—2 % 192.5.5.0, 201.100.11.0 B L}
205.7.5.0 ZEE L2 XV,
(9) Step 9: Exit from this mode back to enable (= DE— Kb ikiHH T, = —¥% EXEC T —
FIZERBZ &)
Back up to the enable mode with the exit command.
Exit 2= F&E-T, =2—% EXEC fFH#E— FIZED R &V,
(10) Step 10: Display the current configuration (current configuration % 3&R4 2 = &)
Please display the current configuration.
current configuration ZF/R L2 &V,
(11) Step 11: Save configuration (configuration MD{E77)
Please save the configuration now to startup-config.
BITED configuration % startup-config & L CTIRIEL7Z2 XV,
(12) Step 12: Display the current routing protocols FREDL—F 4> 7 « Fu bal iR LA
SV, ) ‘
Please display the routing protocols that are in use now.
BEERPOL—FT 47« Fu batiBRRELEE,
(13) Step 13: Display the IP routing table IP /L —F 4 7 + 7 —7 A% EKRTHI &)
Please display the IP routing table.
IPV—F 4T « T—=TNERRLEE,
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(14) Step 14: Display the router interfaces and their statistics (L —% + f V¥ —T7 = —RX L ED
WetzRT~THZL)
Please look at the IP statistics for the router interfaces.
N—F e A F—Tz2—ADIP HHFERERTTF IV,
(15) Step 15: Enable IGRP debugging (IGRP 7 Ny ¥ J# A[fBIZ§ 52 L)
Use the command debug ip igrp transactions.
aw K& LT, ldebug ip igrp transactions] Z{EMA L7z SV,
(16) Step 16: Reset the IGRP network timers (IGRP DXy hU—7 « A/ =—% VUVt vy +T5Z
&)
Please get back into the router configuration mode and reset the timers basic for IGRP
Autonomous System 100.
¥9, L—4F - #E—F (router configuration mode) IZB->TTFEV, £Z T, HEV R
Fh%ES% 100 & LT, IGRP ® timers basic # V> F LTTF&V,
(17) Step 17: Adjust the network timers (R by UV —7 « A v —ZFRBETHZ L)
Please use timers basic command for IGRP 100 router mode.
IGRP 100 D/ —# « F— FIZBW T, [timers basic]| == R&EfE->TTF IV,
Set the interval 2, invalid to 3, holddown to 4, flush 5, sleeptime as 8.
% = T. interval # 2, invalid % 3, holddown % 4, flush % 5, sleeptime % 8 Izt v b
LTTEW,
(18) Step 18: Enforce a maximum network diameter of 2 hops (X v 7V —7 DEKREEZ 2Ky 7
ELTHEHBICEY hT5HZ L)
Please use the metric maximum-hops and set it 2.
'metric maximum-hops] =~ F#HWT, % 2 Ty FPLTT&VY,
(19) Step 19: Turn off IP protocol debugging (IP ¥z =L « F /Ry ¥ 7 2HIETHT &)
Use the command no debug ip igrp transactions to turn off debugging.
'no debug ip igrp transactions] 2=~ FEHWT, TRy XL 7EFIELTTFIV,
Configuring IGRP (IGRP ##R 352 L) ODREDKRDY

4. 3 BARF—ADOFEH
IDEARZ—TE, Aalpa<vy FORBSHKDSN, £OEMRFAIE LT, TILESH 434 O
7##¥ [PPP configuration] #%HY EiJ53,
PPP configuration (4.3.4) (PPP 7N DANEDIEED : [
(0) In this activity, you will set the WAN links to PPP encapsulation and change the band-
width on the link.
ZOEETIX, WAN V2% PPP 7MLy LD, EEV 7OFIBIBELZE X2V ET,
PPP has many features to distinguish it from HDLC.
PPP X HDLC LI Rie -7 2L DRHAEL > TVET,
(1) Step 1:
In the following steps, you will be configuring various things on Lab_A and Lab_B.
RDAT 7 TlE, —4 Lab_A & /L—4% Lab_B ICBALT, k42— A EYINLET,
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(2)

(3)

(4)

You will be using the lab diagram and router ’ s current configuration.
EBREON—ZDORIERER ( current configuration ) &R T3 LicinEd
To get started, look at Lab_A ’ s current configuration by typing show running-config.
%3449, [ show running-config | £# (7L T, L —% Lab_A OBEHER ( current
configuration ) #R2Z&IZLELLD,
Step 2: Examine the WAN cables attached to router Lab_A ('—# Lab_A ICEfESh T3
WAN r—7VERETIHZL)
Look at the router ’ s interfaces and take notes on what type of cables connect to the
interfaces.
N—=EDAL =T 2= AR I R T, EQZAT D —T WV BEHRENTHDEDONAEEZ RS> TFE,
Step 3:
In order to view more specific information about an interface, use the show interface
command.
AV E =Tz —RATELTORRDFEEFHRE RD7290IZ, [ show interface | =< F%
ERALZSV,
At the command prompt, type show interface serial 0.
aw R ASMRETES T, [ show interface serial 0 J2<  FEZ AN LTTELY,
Step 4' Remove the bandwidth setting from serial 0 (U7 /v 0iZEyhERTOAEIRIESRERD
BR<Z&)
Notice in the command output how the bandwidth (BW) is currently set to 56 Kbit.
BAE, A< FHAITRNT, #IR1E ( BW ) 2804MiZLT56 Kbps 1By h&SH AT DWW TEBLT
Tav,
Remove the bandwidth setting from the interface by typing no bandwidth in interface
configuration mode.
AVE =T x2—Rea 74X 2L —aE—ROF T, [ no bandwidth | &ZA7FL T,
AV G =T 2= RO HBIRD Y MEROBRWT T I,
Then, from privileged exec mode, type the command show interface serial 0.
ZD LT, ¥+ EXEC E—FIZ8Y, [ show interface serial 0 JOZ<FEAALTTEV,
Reinstall the bandwidth to 56 Kbps by going to the interface configuration mode and typing
bandwidth 56.
AV =T =R T4 ¥ 2b—as«E—NIBY, [ bandwidth 56 |2vFE AL, #iKiE%56
Kbps IZHHRELTTFEV,
Verify the bandwidth command typing the show interface serial 0 command from privileged
exec mode
¥+ EXEC =—F Tl show interface serial 0 |2~ FEZAHL THIRIEa<  FERIEL T TFEW,

(5) Step 5:

Please do a show cdp neighbors.

[ show cdp neighbors | 2= FEEITLTTFEWN,

Notice how the Lab_A router has Lab_B as a neighbor.

Nv—2% Lab_A (ZBET 5/ —#i% Lab_B THAZEIZEB LTT &N,



(6) Step 6: Check configuration of the WAN interface on router Lab_B. (/L'—% Lab_B ® WAN
A H—T7 z—AD configuration #F v 73 3L)
Please do a show running-config on Lab_B.
Jv—% Lab_B T show running-config J’E%ﬁbf?éb 3
(7) Step 7: Examine the WAN cables attached to router Lab_B (/'—# Lab_B IZ##3L TV 5
WAN 7 —7 VERETIHIL)
Look at the physical connections on Lab_B.
N—% Lab_B O#ERFE#HREZ ISR TTIN,
Notice how Lab_B is physically connected to Lab_A through the serial interface.
J—% Lab_B 28 Lab_A {2V TNV A v F—Tc— A% E L THENICERIN TWAILITERLT
T&vy,
(8) Step 8
Do a show interface serial 1 on Lab_B.
J—% Lab_B (28Tl show interface serial 1 |2 F#Z A AL TTFIVY,
Notice how the first line shows that the interface is up and line protocol is up.
FRRENT-ABDE—ITEICERLT, [ the interface is up and line protocol is up |DFEHFIZHE
BLTTFaV.
(9) Step 9
Now, do a show cdp neighbors on Lab_B.
Riz, v—% Lab_B {28 Tl show cdp neighbors |Da<=REEITLTTFIVY,
Notice how the Lab_B router has Lab_A and Lab_C as neighbors.
Jv—% Lab_B (ZB§#ET B0 —F3NV—4% Lab_A &/Vv—% Lab_C THAHZLIZEBLTTIVY,
(10) Step 10: Change the WAN encapsulation on router Lab_A from HDLC to PPP (/L—#%
Lab_A ® WAN encapsulation 2 HDLC »*%» PPP {Z£x3ZL,)
Please go into the interface configuration mode of serial 0 on Lab_A and change the
encapsulation PPP.
Lab_A @ serial 0 TAVF—Tz—R a7 47 —ay«E—RIIBH, £ T
encapsulation (B 7&/L %)% PPP (22 7R2&W,
Then do a show interface serial 0.
%L 7T, I show interface serial 0 | 2= FE#EITLA2EWN,
Notice how the encapsulation is now set to PPP
EDINTAT AL PPP I EY PSR FITERLTTEVY, .
(11) Step 11: Change the WAN encapsulation on router Lab_B from HDLC to PPP (/—#%
Lab_B @ WAN encapsulation Z HDLC 5> PPP (ZZ£ X524, )
Please go into the interface configuration mode of serial 1 on Lab_B and change the
encapsulation PPP. _
Lab_B @ serial 1 TAVZ—Tx—Rary747L—aF—R{ZEY, £Z T encapsulation
(B7EAL) % PPP IZE X230,
Then do a show interface serial 1.
%17,  show interface serial 1 | 2= FEEFTLRI,
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Notice how the encapsulation is now set to PPP.
EDEIZHTEMEB PPPIZE Y PENFNIZERBRLTTF IV,
PPP configuration (4.8.4) (PPP A7/ {LYDHEDKDY
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210.93.105.0 net

Router Lab_A Router Lab_B Router Lab_C Router Lab_D Router Lab_E
Router Type 2514 Router Type 2503 Router Type 2503 Router Type 2501  Router Type 2501
e0=192.5.5.1 e0=219.17.100.1 e0=223.8.151.1 e0=210.93.105.1 e0=210.93.105.2
e1=205.7.5.1 $0=199.6.13.1 80=204.204.7.1 81=204.204.72  gM=255.255.255.0
s0=201.100.11.1 s1=201.100.11.2  s1=199.6.13.2 SM=255.255.255.0

SM=255.255.255.0 SM=255.255.255.0 SM=255.255.255.0
K1. AR O—

M1, CEBRA M2 Y—%27RY, PR P—3 5800 —F 2Hh0ICHERENTWT, e'Lab HE
TRYLBIZSLTRALEED bR P—RB2RIhAVWLNE, V—F LR 2 EEERTZ 47—
TNT, HOERDIELIT Tconsole] DRFRDH B HDIXBEERATIIARL, FLFhOL—F 2R
ETRREDDaryY—VRADOS—TNLThHbD, [SM| EH TRy bR &25RT,

5. LN

ABTRVRARY NI =% 7« THFI—DOH Y F 2T ADFICHELRAENTVWAIL—FEE
¥ X 2 —4% (Cisco Networking Academy program, CCNA e-Lab Activities, Cisco Systems, Inc.)
DERFECONTHEIL, Eha~v  FOERFL LT, EARF—2, ¥ARFZ—3BIVER
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Liz, ZOXEEZZEDRAT 47 « AL—H—BHRLEFCHRL T ND0T, EERFROHK
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