Module 1 – WANs and Routers

Module overview
This module covers:
1.1 Wide Area Network (WAN)
1.2 Routers

1.1.1 Introduction to WAN
Page has 4 graphics

Graphic 1 is a table of some data networks examples. This table has three fields Distance between Devices, Location of Hosts and Name.

Distance between Devices= 10m 

Location of Hosts= Room

Name= Local-area Network Classroom

Distance between Devices=100m 

Location of Hosts=Building

Name=Local-area Network School

Distance between Devices=1000m=1km

Location of Hosts=Campus

Name= Local-area Network University
Distance between Devices=10,000m=10km

Location of Hosts= City

Name=Metropolitan-area Network
Distance between Devices=100,000m=100km

Location of Hosts= Country

Name=Wide-area Network Cisco System,inc.
Distance between Devices=1,000,000m=1,000km

Location of Hosts= Continent

Name=Wide-area Network Africa
Distance between Devices=10,000,000m=10,000km

Location of Hosts= Planet

Name= Wide-area Network Internet
Distance between Devices=100,000,000m=100,000km

Location of Hosts= Earth-Moon Systems

Name= Wide-area Network Earth and Artificial Satellites

Graphic 2 has three pictures of different WAN Devices

Router= Circular disk, like a thick coin with 4 arrows on the top surface, two pointing in, two out. 
Modem or CSU/DSU= Flat box with 5 dots on the front surface
Communication Server= A cube with 4 arrows arranged at a tangent on a circle appears on the front surface. 

WANs are design to 

· Operate over a large geographic area

· Allow for the option of a low cost and low speed serial connection, or a higher cost and high speed ATM or fiber-optic connection

· Provide full-time and part-time connectivity

Graphic 3 shows a router connected to a Modem or CSU/DSU via serial connection which can be EIA/TIA-232, v.35, X.21, HSSI, others. There are two sides in serial connection DTE and DCE. 

DTE or Data Terminal Equipment is user devices with interface connecting to the WAN link in our picture it is router. 

DCE or Data-Circuit Terminating Equipment is end of the WAN provider’s side of the communication facility in our picture it is Modem or CSU/DSU.

Graphic 4 there are two routers and two modems or CSU/DSU. From left first router is connected to the first modem. First modem connected to the second modem. Second modem connected to the second router.

Data Link Encapsulations protocols are:

HDLC-
High-Level Data link Control

Frame Relay-
Successor of X.25

PPP-

Point-to-Point Protocol



ISDN-

Integrated Service Digital Network (data link signal)

1.1.2 Introduction to routers in  a wan

Page has one graphic

Graphic shows the main components of the router on a router icon.

RAM= is used for routing table information, fast switching cache, running configuration, and packet queues.

NVRAM= NVRAM is used to store a backup/startup configuration file.

FLASH=Flash memory is used for storage of full Cisco IOS software images. 

ROM= ROM is used for permanently storing startup diagnostic code.

Console=the console port provides physical access for initial configuration.

Interface=the interface provide LAN and WAN connectivity.

1.1.3 router lans and wans

Page has 4 graphics

Graphic 1 shows the segmentation with routers. There are four hubs and one router in the picture. Router is in the middle connected to hubs in four corners three stations (PC) are connected to each hub.

Segmentation with routers provides:

· More manageable, greater functionality, multiple activate paths

· Smaller broadcast domain

· Operates at layer 3

Graphic 2 show routers connected by WAN technologies. There are 10 routers in the graphic. Four of them are connected to each other in a square shape (each one corner of a square). If we name these routers from 1 to 4 clockwise starting from the left top, router number 1 is connected to router number 2 with ATM (Asynchronous Transfer Mode). Router number 2 is connected to router number 3 with T1/E1 and T3/E3. Router number 3 is connected to router number 4 with ATM. Router number 4 is connected to router number 1 with T1/E1 and T3/E3.Each of these four routers are connected to other routers.

Router number 1 is connected to two other networks one a cable modem via a router and other one X.25 via other router. 

Router number 2 is connected to a dial-up modem via a router.

Router number 3 is connected to SDMS via a router and to xDSL via another router.

Router number 4 is connected to ISDN network via a router.

There are antenna signal to router number 3 and satellite signal to ISDN router connected to router number 4. 

Graphic 3 there are 6 routers connected to each other in a network cloud there are two Pc in one end and on in the other end of the cloud. Layer 3 functions to find the best path through the internetwork.

Graphic 4 shows a world map. Three places are spotted on the map 

X located around Canada.

Z located north Europe or Russia.

Y is located in South America.

1.1.4 role of routers in a wan

This page has 2 graphics 

Graphic 1 shows a router connected to a Modem or CSU/DSU via serial connection which can be EIA/TIA-232, v.35, X.21, HSSI, others. There are two sides in serial connection DTE and DCE. 

DTE or Data Terminal Equipment is user devices with interface connecting to the WAN link in our picture it is router. 

DCE or Data-Circuit Terminating Equipment is end of the WAN provider’s side of the communication facility in our picture it is Modem or CSU/DSU.

Graphic 2 there are two routers and two modems or CSU/DSU. From left first router is connected to the first modem. First modem connected to the second modem. Second modem connected to the second router.

Data Link Encapsulations protocols are:

HDLC-
High-Level Data link Control

Frame Relay-
Successor of X.25

PPP-

Point-to-Point Protocol



ISDN-

Integrated Service Digital Network (data link signal)

1.1.5 academy approach to hands-on labs

This page has 2 graphics.

Graphic 1 show real lives WAN. There are four routers each in different part of the world one in New York one in Sydney one in San Jose and one in Tokyo. They are all connected to a network cloud.

Graphic 2 show an academy lab configuration. There are two routers two switches and two PCs. Routers are connected by back-to-back DTE-DCE cable. Each router is connected to a switch and each switch is connected to a PC.

1.2 Routers

1.2.1 Introduction to WANs

This page has 2 graphics

Graphic 1 and 2 show the internal components of some of the Cisco router models.

1.2.2 router physical characteristics

This page has 2 graphics 

Graphic 1 shows the internal components of a 2600 Router.

· Power supply 

· Flash SIMM 

· Boot ROM

· RAM DIMMs

· CPU

Graphic 2 shows the External Connection on a 2600 Router

· Serial Ports 
· Fast Ethernet Ports

· Console Port

· Auxiliary Port

· Power Switch 

· Power Cord Connection

1.2.3 router external connections

There is one graphic in this page. The figure shows the External connections:

· WAN connections

· LAN connections

· Management Port

1.2.4 Management Port Connections

There are two graphics in this page.

Graphic 1 shows the computer or terminal console connection. There is a rollover cable with RJ-45 connectors in both sides connecting console port of the router to DB-9 adapter on the computer.

Graphic two shows Modem connection to Console or Auxiliary port. There is a rollover cable with RJ-45 connectors in both sides connecting Auxiliary port on the router to DB-9 adapter on Modem.

1.2.5 Console Port connections

There are three graphics in this page.

 Graphic one shows a Cisco 2600 Router connectors

· Serial Ports 
· Fast Ethernet Ports

· Console Port

· Auxiliary Port

· Power Switch 

· Power Cord Connection

Graphic two shows console connection. There is a rollover cable with RJ-45 connectors in both sides connecting console port on the router to DB-9 adapter on the computer.

Graphic three shows Hyper Terminal Session Properties including:

· Bit per second=9600

· Data bits=8

· Parity=None

· Stop bits=1

· Flow control=None

1.2.6 Connecting Router LAN interfaces

There are two graphics in this page.

Graphic one shows LAN interface connection. There is one router and one switch in the picture. The 10BASE-TX or 100BASE-TX router interface is connected to the switch via a category 5 cable (or better).

Graphic two is a table presenting the colour code for Eight-Pin connections for Cisco 2600 Series Routers. The table has five fields:

· Port or connection 

· Port type

· Colour

· Connected to

· Cable

Port or connection= Ethernet
Port Type=RJ-45

Colour= yellow

Connected to= Ethernet hub or Ethernet switch

Cable= straight-through
Port or connection=T1/E1 WAN
Port Type=RJ-48C/CA81A

Colour=light green

Connected to=T1 or E1 network

Cable=RJ-48 T1
Port or connection=Console

Port Type=8 pin

Colour=light blue

Connected to=Computer COM port

Cable=Rollover
Port or connection=AUX

Port Type=8 pin

Colour=black 

Connected to=Modem

Cable=Rollover
Port or connection=BRI S/T

Port Type= RJ-48C/CA81A

Colour=orange

Connected to=NT1 device or private integrated network exchange (PINX)

Cable=RJ-48
Port or connection=BRI U WAN

Port Type= RJ-48C/CA811A

Colour=orange

Connected to=ISDN network

Cable=RJ-49
Port or connection=Token

Port Type=UTP, STP

Colour=purple
Connected to=Token Ring device

Cable=RJ-45 Token Ring cable

1.2.7 Connecting WAN interfaces

There are four graphics in this page.

Graphic one shows WAN Types. There are three different WAN types:

Leased line=

there are two routers connecting with synchronous serial.

Circuit-Switched= 

there are two routers and one computer connected to a telephone company represented as network cloud. It is Asynchronous serial, ISDN layer 1 connection.

Packet-Switched=

there are two routers connected to a service provider represented as network cloud. It is a synchronous serial connection.

Graphic 2 shows serial ports on a Cisco 2621 router. There are three ports two in the left (Smart Serial interface) and one in the right (DB-60 connection).

Graphic three shows Router Serial WAN Connecters. In the left of the picture of a router and a modem (CSU/DSU) connected to each other. Router is End-user device and modem (CSU/DSU) is connected to service provider. There are five router connecters in the right. One end represents router connection and the other end represents network connection at the CSU/DSU. These five connecters are:

· EIA/TIA-232

· EIA/TIA-449

· V.35

· X.21

· EIA-530

Graphic four shows DCE serial connections. They are 

EIA/TIA-232 Male

EIA/TIA-232 Female

X.21 Male

X.21 Female

EIA-530 Male

v.35 Male

v.35 Female

EIA/TIA-449 Male

EIA/TIA-449 Female

EIA-613 HSSI Male

