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Overview

e |dentify organizaions responsible for WAN standards

 Explan the differencebetwean aWAN and LAN and the
type of addresses each uses

e Describetherole of arouter inaWAN

e |dentify internal components of the router and describe thair
functions

e Describethe physicd charaderistics of the router
e |dentify common patsonarouter
e Properly conred Ethernet, serial WAN, and console ports
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| ntroduction to WANS

. Data communications network spanning alarge
geographic areasuch as a state, province, or country.
Use multiple points if necessary

. Use transmisgon faaliti es provided by common
cariers, for example, telephone companies

. Operates at the physicd layer and the data link layer
of the OSl reference moddl. It interconnects LANS

that are usually separated by large geographic aeas
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|ntroduction to WANS

Devices used in WANS:
f Routers offer many services, including internetworking and WAN interface ports.

f Switchesinthe WAN provide conredivity for voice, data, and video communicaion.

f Modemsinclude interface voice-grade services, channel service units/digital service units
(CSU/DSUs) that interface T1/E1 services, and Terminal Adapters/Network Termination
1 (TA/NT1s) that interface Integrated Services Digital Network (ISDN) services.

f Communicaion servers concentrate dial-in and dial-out user communication.

WAN Devices
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|ntroduction to WANS

WAN Services
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|ntroduction to WANS

WAN datalink protocols descaibe how frames a@e crried between
systemsona snaedatalink.

| nclude protocols desgned to operate over dedicated point-to-point,
multi point, and multi-access witched savices sich asFrame Relay.

WAN standards ae defined and managed by a number of reaognzed
authorities including the foll owing agencies:

[ International Telecommunication Union-Telecommunicaion Standardization
Sedor (ITU-T), formerly the Consultative Committeefor | nternational
Telegraph and Telephone (CCITT).

[ International Organization for Standardization (1SO).
[ Internet Engineaing Task Force (IETF).
[ Eledronic Industries Association (EIA).
|nteractive Media: 1.11
f ldentifying Network Devices
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Routers in WAN

Galo Valencia P.

RAM isused for routing table
Information, fast switching cache,
running configuration, and packet
queues.

NVRAM isused to storea
badkup/startup confiquration fil e

Flash is used for storage of full Cisco
| OS software images

ROM isused for permanently storing
startup dagnaostic code

Console Port provides physicd access
for initial configuration

I nterfaces provide LAN and WAN
connedivity

Ledure 1.1.2;

f Introduction toroutersin a WAN
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Routers in WAN

The main interna componrents of the
router are;
f RAM (random accessmemory), also

cdled dynamic RAM (DRAM), has the
foll owing characteristics and functions:

9

9
9
9

O ©

9

Storesrouting tables
Holds ARP cache
Holds fast-switching cache

Performs packet buffering (shared
RAM)

Maintains packet-hold queues

Providestemporary memory for the
configuration file of the router while the
router is powered on

L oses content when router is powered
down or restarted

f NVRAM (nonvolatile random-access
memory) has the foll owing characteristics
and functions:

9

9

Provides goragefor the startup
configuration file

Retains content when router is powered
down or restarted
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f Flash memory has the following
charaderistics and functions:

9

9

9

9

9

Holdsthe operating system image (10S)

Allows ftware to be updated without
removing and replacing chipson the
pr ocessor

Retains content when router is powered
down or restarted

Can store multiple versions of 10S
software

Is atype of eledronically erasable,
programmable ROM (EEPROM)

f Read-only memory (ROM) hasthe
foll owing characteristics and functions:

9

9

9

Maintainsinstructionsfor power-on self
test (POST) diagnostics

Stores boatstrap program and basic
oper ating system software

Requiresreplacing pluggable dhipson
the motherboard for software upgrades

f Interfaces have the following
charaderistics and functions:

9

9

Conned router to network for frame
entry and exit

Can be on the motherboard or on a
separate module
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Router LANs and WANS

. Badkbone device of large intranets and of the
| nternet

. Operates at Layer 3 of the OSI model, making
deasions based on network addresses

. The two man functions are the selection of best path
for and the switching of frames to the proper
Interface

Galo Valencia P. U.SF.Q.



Router LANs and WANSs

. A corredly configured
Internetwork provides the
foll owinQ:

[ Consistent end-to-end
addressing

[ Addresseghat represant
network topologies

[ Dynamic or static routing
[ Bed Path Selection

f Packet Switching
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Routers arethe backbone
devices of large intranets and
of theInternet. They operated
at Layer 3 of the OSI modd,
making deasions based on
network addresses (on the
|nternet, by using the I nter net
Protocol, or |P).

Thetwo main functions of routersarethe selection of best paths for incoming
data packets, and the switching of packetsto the proper outgoing interface

Routers accomplish this by building routing tables and exchanging the
networ k information contained within them with other routers.

Y ou can configure routing tables, but generally they are maintained
dynamically by using arouting protocol that exchanges network topology
(path) information with other routers.
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WAN Physical Layer

Describes the interfacebetween the data
termina equipment (DTE) and the data
circuit-terminating equipment (DCE)

WAN physicd layer standards and protocols:

EIA/TIA-232
EIA/TIA-449
V.24

V.35

X.21

G.703

EIA-530

|SDN

T1, T3, E1, and E3
XDSL

SONET (OC-3, OC-12, OC-48, OC-192
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WAN Data Link Layer Protocols

WAN datalink layer standards
and otocols:

[ High-levd datalink control
(HDLCQC)

[ Frame Relay
[ Point-to-Point Protocol (PPP)

f Synchronous Data Link Control
(SDLC)

[ Seria Line Internet Protocol
(SLIP)

X.25
ATM
LAPB
LAPD
LAPF
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Academy approach to hands-on labs

- In the acaemy lab, devices
that make up the WAN
cloudare smulated by the
connedion between the
badk-to-back DTE-DCE
cables. The mnredion
from one router interface
s0/0 to another router
InterfacesO/1 ssmulates the
whole arcuit cloud.
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Router internal components

CPU - exeautes instructions in the operating
system

RAM - used for routing table information, fast
switching cache, running configuration, and
padket queues

Flash - used for storage of afull Cisco 10S
software image

NVRAM - used to store the startup
configuration

CPU bus - used by the CPU for accessng
componrents from router storage

System bus - used for communication between
the CPU and the interfaces and/or expansion
slots

ROM - used for permanently storing startup
diagnhaostic code

| nte_rfac&s - the router conredionsto the
outside

Power supply - provides the necessary power to
operate the internal componrents

Interactive Media: 1.2.1
f Router Internal Components
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Router Physical Characteristics

Internal Components of a 2600Router

It 1S not critical to know the
locaion d the physical
componrents inside the router to
understand haow to usethe
router.

f However in some situations, such
as adding memory, it can be very
helpful.

f The exad components used and
their locaion varies between
router models

|nteractive Media: 1.2.2
f Cisco 1721 Router
f Cisco 2&21 Router

External Connectorson a 2600r outer
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Router External Connections

The threebasic types of connections on arouter are LAN interfaces, WAN
Interfaces, and management ports.

f LAN interfaces all ow the router to conned to the Local Area Network media

f Wide AreaNetwork conrections provide @nrections througha service provider to a
distant site or to the Internet. These may be serial connedions or any number of other
WAN interfaces.

f The function of management portsis different from the other connedions. The LAN and
WAN conredions provide network conrections throughwhich frame padkets are passd.
The management port provides atext-based connection for the aonfiguration and
troudeshoding of the router. The common management interfaces are the console and
auxiliary ports. These ae EIA-232asynchronous seria ports.
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Management port connections

The console port and the auxiliary
(AU X) port are management ports.

f These aynchronous rial portsare
not designed as networking pats.

[ Not al routers have an auxiliary port.

f Therouter can also be configured
from aremote locaion using a modem
conreded to the aconsole or auxiliary.
A new router don't have networking
parameters

[ The monsole port is recommended for
thisinitial configuration andisalso
preferred over the auxiliary port for
troudeshoaing.

9 It displaysrouter startup,
debugging, and err or messages by
default. I't can also be used when
the networking services have not
bee started or havefailed. The
console port can be used for
disaster and password recovery
procedures.
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Connecting Console Interfaces

To conned the PC to arouter:

[ Configure terminal emulation software

onthe PC for:

9

© ©O© © ©

9

The appropriate com port
9600baud

8 data bits

No parity

1 stop bit

No flow control

Conned the RJ45 connedor of the
roll over cable to the router console

port.

Conned the other end of the rollover
cable to the RJ-45 to DB-9 adapter.

Attadch the female DB-9 adapter to a

PC

Lab. Activity: 1.2.5
f Conneaing Console Interfaces

Galo Valencia P.

U.SF.Q.



Connecting LAN interfaces

The router is conneded to the LAN using
an Ethernet or Fast Ethernet interface. The
router is a host that communicaes with the
LAN via ahub o aswitch.

[ A straight-throughcableis used to make
this conrection. A 10/100BaseT X router
interface requires Category 5 or better,
unshielded twisted-pair (UTP)

In some cases the Ethernet connection of
the router is conneded diredly to the
computer or to ancther router.

[ For thistype of connedion, a dosover
cableisrequired.

The orrect interface must be used.

f If thewronginterfaceis conneded,
damage can result to the router or other
networking cevices

|nteractive Media: 1.2.7
Lab. Activity: 1.2.6
f Conneaing Router LAN Interfaces
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Connecting WAN interfaces

The customer premises equipment (CPE), often arouter, is the dataterminal
equipment (DTE). Thisis conneded to the service provider using a data drcuit-
terminating equipment (DCE) device commonly a modem or channel service
unit/data service unit (CSU/DSU).

The most commonly used router interfaces for WAN services are seria interfaces.
Seleaing the proper serial cableis as easy as knowing the answers to four questions:

[ What isthe type of conrection to the Cisco device?

9 Ciscorouters may use different connedorsfor the serial interfaces. The selection of the

serial cable mnnecting the network system to the serial devicesa critical part in setting
up a WAN.

[ Isthe network system being conneaed to a DTE or DCE device?
9 DTE and DCE are thetwo types of serial interfaces that devices use to communicate.
9 Thekey difference between these two isthat the DCE deviceprovidesthe dock signal.

[ What signaling standard does the device require?
9 Each standard definesthe signals on the cable and speafiesthe connector.

[ Isamale or femae conrector required on the cdle?

9 If the connector hasvisible projecting pins, it ismale. | f the connector has socketsit is
female.

Interactive Media: 1.2.7: Connecting WAN Interfaces
Lab. Activity: 1.2.7: Connecting WAN Interfaces
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Connecting WAN interfaces
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Module 1 Summary

WAN and LAN concepts

Role of arouter in WANs and LANS
WAN protocols

Configuring encgosulation

The identification and desciption d the internal comporents of a
router

The physical characteristicsof arouter
The common pats on arouter
How to connect router console, LAN, and WAN ports

A WAN Is adata ommunication network spanning alarge
geographic area

A router Is a specia type of computer. Routers ae desgned to

perform speafic functions that are no typically performed by desktop
computers
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