1.0.1 CHAPTER INTRODUCTION

1841 Integrated Services Router

In this chapter, you will leam to:

* |dentify a router as a computer with an operating system (OS) and hardware
designed for the routing process.

+ Demonstrate the ability to configure devices and apply addresses.

* Describe the structure of a routing table.

« Describe how a router determines a path and switches packets.



1.1.1 ROUTERS ARE COMPUTERS

&5 - .,

Sample Router Output

al

El# show ip route
Codes: € - connected, 5 - static, I - IGH
DD - EIGRP, EX - EIGRF external, ©

N1l - O5SPF N554A external type 1, H4

El - OSPF external type 1, EZ — 0OF
i - I5-I5, L1 - I5-I5 lewvel-1, LZ
* — candidate default, U - per-use

T _ rori;mdi;s A;om ]l nodoad oto+d o wea

Routers have many of the same
hardware and software
components that are found in
other computers including:

CPU

RAM

ROM

Operating System




1.1.1 ROUTERS ARE COMPUTERS

What is a Router?

How many networks do you see?

WAN LAN e .’

« ROUTERS CONNECT NETWORKS
« EACH PORT ON AROUTER
REQUIRES ITS OWN IP ADDRESS




1.1.1 ROUTERS ARE COMPUTERS

What is a Router?

192.168.1.0/24 - 192.168.3.0/24

Fifshow ip routm

Cpdes: © - cannected, 3 - static, I - IGEF, E - RIF; M - mabil=, B - BGF
I - EIGFP, EX — EIGFP external, D - C4FF, In - DEPF inberc area
Hl - OEFF HEER external bype 1, HE - DEFF HE3A extemnal type 2
El - OEFF exbernal btype 1, EX - DEFF external type 2, BE - EGP
i - ra-1a, 1l - 13-13 lewel-1, L2 - I3-IE l=vel-2, iz - IS-IE

inkter area

- nm-:-L'i.-:l?l:-_ default, D - F-EE‘—LIJEI.' statiz route, o - DOR Routers use the mUtirlg table like a
F - periodic dawnloaded static route .
-«+—— map to discover the best path for a

Gabteway of lazt resart is nob ==t '
given address.

C 192.162.1.0/24 is dirsekly cannecked; FastEtherneb0d/0
C 192 162.2.0/24 is dirzekly cannected, Eerialdy/d/ 0

3 192 162.3.0/24 is dirsckly cannecked; Berialdy/d,S0




1.1.1 ROUTERS ARE COMPUTERS

4-port Cisco EtherSwitch 10BASE-
T/100BASE-TX autosensing HWIC (High-

Speed WAN Interface Card) High-speed WAN
interface card
Fast Ethernet port 0/1 Console Port  (HWIC) slots

, o CISCO 1841
I
. - ..g-w'__?mg- we |
> S
] “'!““l!*“ " T T
\ [PE7UDDCRA 1951

=2
-
=z

Fast Ethernet port 0/0 auxiliary port

Compact flash module



1.1.1 ROUTERS ARE COMPUTERS

Packet Tracer Exploration:

|- Corporate Network Simulation

K

omm — e e —

This Packet Tracer Activity shows a complex network of
routers with many different technologies. Be sure to view
the activity in Simulation Mode so that you can see the
traffic traveling from multiple sources to multiple
destinations over various types of media. Please be
patient as this complex topology may take some time to
load.



1.1.2 ROUTER CPU AND MEMORY

WAN interface cards (WIC)

High-speed WIC {HWIE] Fast Ethernet ports 1 High-speed WIC (HWIC)

-

(-

iiii A _‘ ’ - = y “.
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L] - --..-I A
A H" ' 3
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Flash memory used for storing the

software image, configuration files, and

log files. Flash memory for the 1841 is ‘
implemented in an external CompactFlash
memory nard

—_— — — el




1.1.2 ROUTER CPU AND MEMORY

Hardware Components of a Router

Aux Console
User Interface CPU Slot 0
Dual UART M860 | HWIC/WIC/VWIC
Processor
CompactFlash e
Memory Card
Y CPU Bus Bus
32 542??23 MB System Slot 1
) .f o s Control , HWIC/WIC/VWIC
efault is ASIC
Boot ROM
SDRAM
DIMMs — FastEthernet 0/0
NVRAM 128 MB
(expandable to
2 or 4 MB 348 MB) ] FastEthernet 0/1
Flash Memory

Logical diagram of the Internal Components of a Cisco 1841 router
Roll over the components to see a brief description.



1.1.3 Internetwork Operating System

Don't worry,I'have'the answers.

4 |4 Holds features

LI
Uses C such as NAT

rather than
GUI




1.1.4 Router Boot-Up Process

How a Router Boots Up

ROM — POST Perform Post
ROM — Bootstrap Load bootstrap
| > I Cisco
Flash Internetwork Locate and load
Operating operating system
. TFTP Server +l S
NVRAM —
| Locate and load
TFTP Server | —3»  Configuration Gﬂnﬁgu:::tlun file
enter "setup” mode
Console —

1. Perform POST

2.Execute Bootstrap Loader

3. Locate the 10S

4. Load the 105

5.Locate the Configuration File

6.Execute the Configuration File...or
enter Setup Mode

Note: ATFTP server is usually used as a backup server for IOS but it can also be
used as a central point for storing and loading the 10S. IOS management and
using the TFTP server is discussed in a later course.

Loading the 10S. Some of the older Cisco routers ran the IOS directly from flash,
but current models copy the 10S into RAM for execution by the CPU.



1.1.4 Router Boot-Up Process

How a Router Boots Up

Eouter$show version
Cizsco Internetwork Operating Syatem Software

10S version «g——t I05 (tm) CZ600 Scftware (C2600-I-M), Version 12.2 (2ZB), RELEASE SOFTWARE (fc5)

Technical Support: http://www.cisco.com/techsupport

Copyright (c) 1986-2005 by cisco Systems, Inc.

Compiled Wed 27-RApr-04 19:01 by miwang

Image text-baze: 0x8000808C, data-basze: O0xBORIFECC

Engtstr:ap VErsion -#— BOM: System Bootatrap, Veraion 12.1(3r)TZ, BELEASE SOFIWARE (fcl)

COATA [Copyright (c) 2000 by cizsco Systemz, Inc.
ROM: CZe00 Software (CZe00-I-H), Version 12.Z(28), BEELEASE SCFTWARE (fc3)
Svyatem returned to RCOM by reload
Model and CPU ‘(—I_ Svstem image file iz "flash:c2600-i-mz . 122-28 . bin"
= cisco 2621 [MPCBG0D) processor (revision 0x200) with 60416KE/5120K bytes of memory.
|

Amount of RAM € TADDS100MTZ (4292801455)

Frocessor board ID

MEED processor: part number 0, mask 49
Bridging aoftware.

X.25 software, Verazicon 3.0.0.

i ~(—|
Number and type of interfaces Z FaztEthernet/IEEE H0Z2.3 interface(z)

[ 2 Low-speed serial (sync/async) network interface(a)

Amount of N'WVRAM =——— 32K bytes of non-wolatile configuration memory.

‘(_I_- 16384K bvtes of processor board System flash (Read/Write)
Amount of Flash

Configuration register is (0x2102
Bouter$




1.1.4 Router Boot-Up Process

7 Packet Tracer Exploration:
- Using Setup Mode

Use this Packet Tracer Activity to experience setup mode and investigate the show
running-configuration command.




1.1.5 Router Interfaces

Router Interfaces - Physical Representation

Each individual interface connects to a different network. Thus each interface has an IP address/mask from that network.

Each individual LAN and WAN interface connects to a
different network and has an IP address and subnet mask




1.1.5 Router Interfaces

Router Interfaces—Logical Representation

HDLC Link

FastEthemnet0/0 \ Serial0/0/0 -<«—— |nterface
MAC: 00d0.bcb0.59a5 192.168.2.1/24 < IP Address

IP: 192.168.0.1/24 /

ﬁﬁ PPP Link
Serial0/0/1 -«— |nterface

192.168.3.1/24 ~— |P Address

FastEthernet0/1
MAC: 0000.0c9b.d2d8
IP: 192.168.1.1/24

/N

MAC Address
IP Address

\ Interface
>




1.1.5 Router Interfaces

| Packet Tracer Exploration:

& Cabling Devices

N

Use the Packet Tracer Activity to practice selecting the correct
cable to connect devices

| Packet Tracer Exploration:

' " Using Packet Tracer Device Tabs

N

Use the Packet Tracer Activity to explore using the Physical,
Config, and CLI tabs for a router.




1.1.6 Routers and the Network Layer

Packet Forwarding

To: 192.168.3.10 192.168.3.10

; G 6 -

Source IP Address | Destination IP Other IP Data Source IP Address |Destination IP Other 1P Data
Address fields Address fields

Each router examines the destination IP address to correctly forward the packet.



1.1.6 Routers and the Network Layer

Router Operates at Layers 1, 2, and 3

192.168.1.10 192.168.4.10/24
& & -
PC1 PC2
Application f Application
1
Presentation I Presentation
1 |
Saession ] I Session
| | 1
Transport I R1 R2 R3 I Transport
| > > > '
Metwork I I Metwork l I Metwork l I Metwork I I Metwork
1 1 | 1 1
Data Link If Data Link Jf Data Link Jf Data Link JI Data Link
1 1 1 | | 1
Physical Physical I.I Physical l.l Physical I.I Physical

Red arrows indicate flow through the OSI layers.



1.2.1 Implementing Basic Addressing Schemes

Documenting an Addressing Scheme

192.168.1.1
v [192.168.1.10 109 1681 0/oa 102.168.2.0/24 192.168.3.0/4 192.168.3.10|

192.168.1.1 ﬁ 192.153.2.1;; 192 168.2.2 192.168.3.1
g—ﬁ S0/0/0

IP Address Subnet Mask Default Gateway

Fa0/0 192.168.1.1 255.255.255.0
R1 S0/0/0 192.168.2.1 255.255.255.0 N/A
Fa0/0 /| 192.168.3.1 255.255.255.0 N/A
R2 S0/0/0 /| 192.168.2.2 255.255.255.0 N/A
PC1 N/A 192.168.1.10 255.255.255.0 192.168.1.1
PC2 N/A +/|192.168.3.10 255.255.255.0 /| 192.168.3.1




/gﬂ Packet Tracer Exploration:
\ Connecting and ldentifying Devices

N\

Use the Packet Tracer Activity to connect the devices.
Configure the device names to match the figure and use the
Place Note feature to add network address labels.




1.2.2 Basic Router Configuration

Configuring Basic Router Parameters

Basic Router Configuration Command Syntax

MNaming the router Router (config) fhostname nams

Setting Passwords Eouter (config) fenable secret password
Eouter (config) #line conscle 0
Router (config-line) fpassword passvord
Router (config-line) #login
Router (config) #line vty 0 4
Router (config-line) #password password

Router (config-line) #login

Configuring a message-of-the-day banner Router (config) fbanner motd # messags #



1.2.2 Basic Router Configuration

Basic Router Configuration Command Syntax

Configuring an interface Router (config) #interface type number

Router (config-if) #ip address address mask
Router (config-if) #deseription description
Foutericonfig-if) #ne shutdown

Saving changes on a router Router#copy running-config startup-config

Examining the output of show commands Routerfshow running-config
Routerfshow ip route
Routerffshow ip interface brief

Eouterfshow interfaces



1.2.2 Basic Router Configuration

192.168.1.0/24

192.168.2.0/24 192.168.3.0/24

Fa0/0 DCE S0/0/0 Fa0/0

Fl#show ip interface brief

Interface IP-Rddress
FastEthernet0/0 152.168.1.1
FastEthernet0/1 unassigned
Serial0/0/0 152.168.2.1
Serialld/0/1 unassigned
vlanl unassigned

OE?
YES
YES
TES
TES
YES

Method Status Frotocol
manual up up
manual administratively down down
manual up up

manual administratively down down
manual administratively down down

show running-config show interfaces show ip route

show startup-configqg

show ip interface brief




1.2.2 Basic Router Configuration

— 7 Packet Tracer Exploration:
- Configure and Verify R1

Use the Packet Tracer Activity to practice basic router
configuration and verification commands.




1.3.1 Introducing the Routing Table

192.168.1.0/24 192.168.2.0/24 192.168.3.0/24
S0/0/0

$0/0/0 Fadio _ _ _
2 L

El#show ip route
Codes: € - connected, 5 - static, I - IGRF, R - RIP, M - mobile, B - EGP
IO - EIGRP, EX - EIGRP external, 0 - OSPF, IA - QSPF inter area
N1l - OSPF NSSA external type 1, W2 - OSPF NSSA external type 2
El - OSPF external type 1, EZ - OSPF external type 2, E - EGP
i - I5-I15, L1 - I58-I8 level-1l, LZ - I5-I5 lewvel-2, ia - IS-I5 inter area
* — pandidate default, U - per-user static route, o - QDR
P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.1.0/24 is directly connected, FastEthernet0/0
C 192.168.2.0/24 is directly connected, Serial(d/0/0




1.3.2 Directly Connected Networks

Connected Routes
192.168.1.0/24 192.168.2.0/24 192.168.3.0/24

S0/0/0
...... y Fa0/0 &= so/o/0 L Fa0no_ _ _ _ _
: - DCE ]
' A 2 '

Directly Connected Networks

Rlé#show ip route
Codes: € - connected, 5 - static, I - IGRE, R - RIF, M - mobile, E - BGE
I - EIGEP, EX - EIGRF external, O - 0OSPF, IA - OSPF i1nter area
Wl - OSPF N33R external type 1, WZ - OSPF N33R external type 2
El - OSPF external type 1, EZ - OSPF external type 2, E - EGF
1 - I5-18, L1 - I5-I5 level-1, LZ - IS-I5 level-2, 1a - IZ-I5 inter area
* - pandidate default, U - per-user static route, o - ODR
P - pericdic downloaded static route

Gateway of last resort is not set

C 192.168.1.0/24 is directly connected, FastEthernet0/0
C 192.168.2.0/24 is directly connected, Seriald/0/0




1.3.2 Directly Connected Networks

- Packet Tracer Exploration:
@ Directly Connected Routes

s
m

? ¢ 1 |
! S
e w B

Use the Packet Tracer Activity to learn how
the 10S installs and removes directly
=== connected routes.

-

|
ASTE™ b;,
=




1.3.3 Static Routing

A static route includes the network address and
subnet mask of the remote network, along with the IP
address of the next-hop router or exit interface.
When to Use Static Routes

Static routes should be used in the following cases:
* A network consists of only a few routers.
* A network is connected to the Internet only
through a single ISP.
« Alarge network is configured in a hub-and-
spoke topology.




1.3.3 Static Routing

Connected and Static Routes

192.168.1.0/24 192.168.2.0/24 192.168.3.0/24
50/0/0
DCE -

Static routes

Rl#show ip route
Codes: C - connected, 8 - statigc, I - IGRF, R - RIP, M - mobile, B - EGP
D - EIGRF, EX - EIGRP external, O - OSPF, IA - O3PF inter area
N1l - OSPF NSSA external type 1, N2 - OSPF NSS5A external type 2
El - OSPF external type 1, EZ - OSPF external type 2, E — EGP
i - I8-13, L1 - IZ-I8 level-1, L2 - IS-IS level-2, ia - IS-IS inter area
* — gandidate default, U - per-user static route, o - ODR
P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.1.0/24 is directly connected, FastEthernet0/0
C 192.168.2.0/24 is directly connected, Serial(0/0/0
3 192.168.3.0/24 [1/0] wvia 152.168.2.2




1.3.3 Static Routing

Packet Tracer Exploration:
Static Routing

i b N S :
Use the Packet Tracer Activity to learn how |

i the 10S installs and removes static routes.
: - , il

| - S S —

ASTETn O




1.3.4 Dynamic Routing

Connected, Static and Dynamic Routes

192.168.1.0/24 192.168.2.0/24 192.168.3.0/24
Q, S G Q,
1 p 2 ~]
: . : =~
Dynamic routing protocols perform Fa0M ~~ _
several activities: N S~
 Network discovery 182.163.4.0:24
« Updating and maintaining routing v Dynamic Routes
tables

Rl#show ip route

Codes: C - connected, 3 - static, I - IGREF, R - RIP, M - mobile, B - EBGP
D - EIGRP, EX - EIGRP external, O - OSPF, IA - OSPF inter area
N1l - OSPF NSSA external type 1, N2 - OSPF NSSA external type 2
E1l - OSPF external type 1, EZ - OSPF external type 2, E - EGF

i - I53-13, L1 - I5-I8 lewvel-1l, L2 - I5-IS level-2, 1a - IZ-I3 inter
area
* — pandidate default, U - per-user static route, o - QDR

—

P - periodic downloaded static route

Gateway of last resort is not set

C 192.168.1.0/24 is directly connected, FastEthernet(/0

C 192.168.2.0/24 is directly connected, Serial(/0/0

s 192.168.3.0/24 [1/0] wia 19%2.16B8.2.2

R 192.168.4.0/24 [120/1] wia 192.168.2.2, 00:00:20, Serial0/0/0




1.3.4 Dynamic Routing

Packet Tracer Exploration:
Dynamic Routing

Use the Packet Tracer Acti o learn how
the 10S installs and removes dynamic
routes.




1.3.5 Routing Table Principles

R1 R2 AND R3 HAVE ROUTES TO PC2 >

& -6 -6

; < PC2 SENDS A PING REPLY TO PC1

R2 DOES NOT HAVE A ROUTE TO PC1 SO PACKET IS DROPPED

B o -o-o

Because routers do not necessarily have the same information in their routing
tables, packets can traverse the network in one direction, using one path, and
return via another path. This is called asymmetric routing.




1.3.5 Routing Table Principles
Packet Tracer Exploration:
@ Routing Table Principles

ke

Use the Packet Tracer Activity to
investigate a fully-converged network with
connected, static, and dynamic routing.

R e B

AST ETH b 5

Lo sl “
)
-

. .
1€ L

- 4




1.4.1 Packet Fields and Frame Fields

IP Packet Fields

Service Type Packet Length
Identification Flag Frag. Offset
Time to Live Protocol Header Checksum

Source Address
Destination Address

Options Padding

The IP packet header has specific fields that contain
iInformation about the packet and about the sending and
receiving hosts.




1.4.1 Packet Fields and Frame Fields

Ethernet Frame Fields

Ethernet
Field Length in Bytes

8 6 6 2 46-1500 4
Preamble Destination Source Type Data FCS
Address Address
IEEE 802.3

Field Length in Bytes

7 1 6 6 46-1500
Preamble g Destination Source Length 802.2 Header and FCS
F Address Address Data

The Layer 2 data link frame usually contains header information with a
data link source and destination address, trailer information, and the
actual transmitted data. The data link source address is the Layer 2
address of the interface that sent the data link frame.




1.4.2 Best Path and Metric

Hop Count vs Bandwidth as a Metric

Hop Count

Note: Speed is technically not an accurate description of
bandwidth because all bits travel at the same speed over
the same physical medium. Bandwidth is more accurately
defined as the number of bits that can be transmitted over

a link per second.




1.4.2 Best Path and Metric

— 1 Packet Tracer Exploration:
@ Determine Best Path using Routing Tables

routing tables.

r




1.4.3 Equal Cost Load Balancing

Equal Cost Load Balancing

A routing table has two or more paths with the
same metric to the same destination network.

When a router has multiple paths to a destination network
and the value of that metric (hop count, bandwidth, etc.) is
the same, this is known as an equal cost metric, and the
router will perform equal cost load balancing.




1.4.3 Equal Cost Load Balancing

— 7 Packet Tracer Exploration:
Equal Cost Load Balancing

Use the Packet Tracer Activity to |




1.4.4 Path Determination

The router searches its routing table for a network
address that matches the packet's destination IP
address. One of three path determinations result:
 Directly Connected Network

 Remote Network

* No Route Determined

Packet forwarding involves two functions:
« Path determination function
« Switching function

Routers determine the best path to the destination



1.4.5 Switching Function

What does a router do with a packet received from one
network and destined for another network? The router
performs the following three major steps:

1. Decapsulates the Layer 3 packet by removing the Layer 2
frame header and trailer.

2. Examines the destination IP address of the IP packet to
find the best path in the routing table.

3. Encapsulates Layer 3 packet into a new Layer 2 frame
and forwards the frame out the exit interface.




1.4.5 Switching Function

A day in the life of a packet: Step 1

Since PC2 is on different network, I'll encapsulate packet and send it to the router on MY network. Let
me find that MAC address....

<

192.168.1.0/24

-~

192.168.2.0/24 192.168.3.0/24 192.168.4.0/24
1

ﬁ S0/0/0 Lﬁ
ﬁ Fa0/1 Fal].l’ﬂ S0/0/0 Fa0/0 Q!

Fa0/0
192.168.1.10 00-10 00-20 0B-31 0C-22  4192.168.4.10
DA-10 0B-20
Layer 2 Data Link Frame Packet’s Layer 3 data
Dest. MAC | Source MAC Source IP Dest. IP .
T IP fiel D Trail
00-10 0A-10 ype 800 | 10, 168.1.10 | 192.168.4.10 <t ata ralier
IP Address MAC Address
192.168.1.1 00-10




1.4.5 Switching Function

.
192.168.1.0/24

My ARP table tells me that R2 uses MAC address 0B-31.

A day in the life of a packet: Step 2

192.168.2.0/24

192.168.3.0/24

192.168.4.0/24

1
A ; .2 2 3
S0/0/0 -
Q, Fa0/0 Fa0/1 Fa0/0 = S0/0/0 Fa0/0 Q'
192.168.1.10 00-10 00-20 0B-31 0C-22  492.168.4.10
0A-10 0B-20
Layer 2 Data Link Frame Packet's Layer 3 data
Dest. MAC Source IP Dest. IP \
0B-31 Type 800 | 105 168.1.10 | 192.168.4.10| 'F fields Ll Trailer

J
R1's ARP Cache R2's Routing Table

IP Address MAC Address Network Hops Mext-hop-IP Exit Interface
192 1682 2 0B-31 192168.1.0/24 |0 Dir. Connect. Fal/0
Iy 192.168.2.0/24 |0 Dir. Connect. Fa0/1
192.168.3.0/24 |1 19216822 Fa0nM
192.168.4.0/24 |2 192.168.2.2 Fa0nM




1.4.5 Switching Function

A day in the life of a packet: Step 3

| don’t need to put in a source address. R3 knows its
mmlng from me.

192.168.1.0/24 192.168.2.0/24 192.168.3.0/24 192.168.4.0/24
a ﬁ 1 2 _ - P
: Fa0/0 Fa0/1 Fa0/0 S0/0/0 Fa0/0 .
192.168.1.10 00-10 00-20 0B-31 0C-22  492.168.4.10
0A-10 0B-20
La}fer 2 Data L|nk Frame Packet's Layer 3 data
1 Router R2 examines the destlnatlon Pest | 1o el Data Trailor

MAC address, which matches the MAC
address of the receiving interface,
FastEthernet 0/0. R1 will therefore copy
the frame into its buffer.

2. R2 sees that the Ethernet Type field is
0x800, which means that the Ethernet
frame contains an IP packet in the data
portion of the frame.

3. R2 decapsulates the Ethernet frame

Inps Next-hop-IP Exit Interface

192.168.2.1

Fal/o

Dir. Connect.

Falid

Dir. Connect.

S0/0/0

192.168.3.2

S0/0/0




1.4.5 Switching Function

A day in the life of a packet: Step 4

My ARP table tells me that PC2 uses MAC address 0B-20

192.168.1.0/24 192.168.2.0/24 192.168.3.0/24 o 192.168.4.0/24
1
S0/0/0 .
Q' Fa0/0 Fa0/1 Fa0/0 = S0/0/0 Fa0/0 Q,
192.168.1.10 00-10 00-20 0B-31 0C-22  492.168.4.10
0A-10 0B-20
Layer 2 Data Link Frame Packet's Layer 3 data
Dest. MAC Source MAC Source IP Dest. IP .
0B-20 0C-22 Type 800 192.168.1.10 | 192.168.4.10 IP fields Data Trailer

R3's ARP Cache R3's Routing Table

IP Address QAC Address Mebtwork Hops Next-hop-IP Exit Interface
192.168.4.10 0B-20 192.168.1.0/24 |2 192.168.3.1 S0/0/0
192.168.2.0/24 |1 192.162.3.1 S0/0/0
192.168.3.0/24 |0 Dir. Connect. S0/0/0
—» | 192.168.4.0/124 |0 Dir. Connect. Fa0i0




1.5.1 Cabling a Network and Basic Router Configuration

1| Hands-on Lab:
Cabling a Network and Basic Router Configuration

ek | (B

: Complete this for a solid review of device cabling,
establishing a console connection, and command-
line interface (CLI) basics




1.5.1 Cabling a Network and Basic Router Configuration

<1 Packet Tracer Exploration:
@ Cabling a Network with Routers, Switches, and Hosts

| Use Packet Tracer Activity 1.5.1 to repeat a
simulation of Lab 1.5.1. Remember, however, that

I Packet Tracer is not a substitute for a hands-on lab
experience with real equipment.

A summary of the instructions is provided within the
‘=== activity. Use the Lab PDF for more details.




1.5.2 Basic Router Configuration

| Hands-on Lab:
Basic Router Configuration

w Complete this lab |f you have solid skills in deV|ce
cabling, establishing a console connection, and

I command-line interface (CLI) basics. If you need a

( review of these skills, review your work in Lab 1.5.1

Cabling a Network and Basic Router Configuration for

this lab.




1.5.2 Basic Router Configuration

| Packet Tracer Exploration:
@ Basic Router Configuration
| N &
Use Packet Tracer Activity 1.5.2 to repeat a simulation
of Lab 1.5.2. Remember, however, that Packet Tracer

IS not a substitute for a hands-on lab experience with
real equipment.

A summary of the instructions is provided within the
activity. Use the Lab PDF for more details.




1.5.3 Challenge Router Configuration

maaa1 Hands-on Lab:
H Challenge Router Configuration

i | j ‘P'

-

L
R R

= This lab challenges your subnetting and configuration
I skills. Given an address space and network

l_ reguirements, you are expected to design and
] implement an addressing scheme in a two-router

topology.
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<7 Packet Tracer Exploration:
@ Challenge Router Configuration
"a ST
Use Packet Tracer Activity 1.5.3 to repeat a simulatio
of Lab 1.5.3. Remember, however, that Packet Tracer

IS not a substitute for a hands-on lab experience with
real equipment.

A summary of the instructions is provided within the
activity. Use the Lab PDF for more details.




1.6.1 Summary and Review

Clsco THOQ s5erm
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In this chapter, you have learned to: A

Identify a router as a computer with an operating system (OS) and hardware
designed for the routing process.

Demonstrate the ability to configure devices and apply addresses.

Describe the structure of a routing table.

Describe how a router determines a path and switches packets.
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Packet Tracer Exploration:
Ch1 - Packet Tracer Skills Integration Challenge

q <

The Packet Tracer Skills Integration Challenge Act|V|ty for
| this chapter integrates all the knowledge and skills you
acquired In previous courses and the first chapter of this
course. In this activity, you build a network from the
ground up. Starting with an addressing space and network | -
requirements, you must implement a network design that
satisfies the specifications.

x|
€

Packet Tracer Skills Integration Instructions (PDF)
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To Learn More

Create a topology similar to that in 1.4.5.2, with several
routers, and a LAN at each end. On one LAN add a client host,
and on the other end add a web server. On each LAN include
a switch between the computer and the router. Assume that
each router has a route to each of the LANSs, similar to that in
1.4.5.2.

What happens when the host requests a web page from the
web server? Look at all of the processes and protocols
iInvolved starting with the user entering a URL such as
www.cisco.com. This includes protocols learned in Exploration
1 as well as information learned in this chapter.
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