Module 2.0 – Introduction To Networking
Module overview 
Single Diagram

Diagram 1, Tabular 

Introduction to Networking
After completing this chapter, students will be able to perform tasks relating to:
 - Benefits Of Networking
 - Types of Networks
 - Networking Protocols
 - LAN Architectures
Module 2.1 – Benefits Of Networking

Section 2.1.1: File, Print, and Application Services
Single Diagram
Diagram 1, Relational

Common Network Components
Star configuration using central Hub, connecting workstations, printers, and servers 

Section 2.1.2: Mail Services
Three Diagrams

Diagram 1, Relational

E-Mail being sent and received
Workstation A is connected to Server A, 

Server A is connected to Server B,

Server B is connected to workstation B.

An e-mail is sent from a user's workstation to its e-mail server, which then routes it to the appropriate e-mail server of the recipient.

Animation - An envelope (representing files and documents) is sent from Workstation A, to E-Mail server A, which in turn passes it to E-Mail server B, which delivers it to its destination at Workstation B. The reverse occurs when a response or reply is initiated by Workstation B.
Diagram 2, Screenshot
Microsoft Outlook E-mail Client for Windows
Two open windows, the 'Inbox' Microsoft Outlook, and a new message window (showing recipient, subject and message.
Diagram 3, Screenshot

KDE Mail Client
Single open window - KDE Mail Client - KMail

Displays Mail tree (Inbox, outbox, sent-mail, drafts etc) and menu drop boxes (File, Edit, Folder, Message, Settings,help)

Section 2.1.3: Directory and Name Services
Two Diagrams
Diagram 1, Relational/Tabular
Network Device Mappings
Client workstation is connected to File server via a switch,
The following mappings are given. (Client Drive to File Server)

F:\   mapped to \\server1\netlogon
G:\  mapped to \\server1\winnt\system32
H:\  mapped to \\server1\inetpub\wwwroot
The file 'lesson.txt' is being transferred.

Diagram 2, Relational

Network Naming

Star configured network with central server. Four hosts and a printer are connected. Hosts are named host A through Host D, and the printer named Printer A.
Animation - Additional hosts (Namely Host E and Host F) are added to the network by connection to the central server.

Section 2.1.4: The Internet
Single Diagrams
Diagram 1, Graphical
Exponential Growth of the Internet
Graph displays the number of internet users from 1984 through 2002. 

Exponential growth in internet use particularly evident since 1996/1997

Section 2.1.5: Nework Administration
Single Diagrams

Diagram 1, Tabular

Responsibilities of Network Administrators
Issues and responsibilities

Security - Computer networks and their data must be protected from unauthorised access. Such security violations can be both accidental and malicious.

User Administration - Network administrators grant access to a network by creating, maintaining, and deleting all necessary user accounts.

Troubleshooting - The daily operations of a network will typically result in technical issues that the administrator must resolve to keep the network running smoothly.

Upgrades - Computer technology is continually improving, and a successful network must stay abreast with these technological enhancements
Backups - That data stored on network file servers is critical to its many users and must be backed up regularly to safeguard against potential disasters.

Module 2.2 – Types Of Networks

Section 2.2.1: Overview
Single Diagram

Diagram 1, Tabular
LANs Versus WANs
Scope and example
LAN

Scope - Limited geographical area, usually within the same building 

Example - Schools, homes, small business

WAN

Scope - Larger global network with no physical boundaries

Example - Large Corporations, government organisations.

Section 2.2.2: Local Area Networks (LANs)
Two Diagrams
Diagram 1, Relational 
Characteristics of a LAN
Star network, a server and multiple workstations connected to central hub

A LAN is limited to a specific geographical area

Diagram 2, Relational
Characteristics of a LAN
LANs can be divided into workgroups

Star network, a server and multiple workstations connected to central hub

The workstations are grouped into workgroups. Workstations A, B, and C are in workgroup A, Workstations D, E, and F are in workgroup B.

Section 2.2.3: Wide Area Networks (WANs)
Five Diagrams

Diagram 1, Relational
Characteristics of a WAN
A centralised WAN is built around a 'Master' computer or site to which others connect

Displays three LAN networks which are all interconnected,

Corporate Headquarters and two branch offices

Diagram 2, Relational
Point to Point WAN

A point  to point WAN directly connects two endpoints

Displays three branch offices, San Francisco, Boston , and Dallas.

T1 lines connect San Francisco with Dallas, and Boston with Dallas. This gives a direct connection between San Francisco and Boston via Dallas. 

Diagram 3, Relational

WAN Ring

A WAN can use ring topology

Displays three branch offices, San Francisco, Boston , and Dallas, each of which are directly connected to each other via T1 lines. (A direct T1 line is introduced between San Francisco and Boston when compared with the previous diagram)

Diagram 4, Relational

WAN star

A WAN arranged in a star topology is scalable

In this diagram the Dallas branch acts as a central hub to three other branches, San Francisco, Boston and Nashville. There are no direct connections between these three branches.

Diagram 5, Relational
Multitiered WANs
A multitiered WAN offers more reliability than a simple star.

Displays interconnected branches using a combination of pojnt-to-point, star, and ring topologies. Redundant connections are introduced which improve network reliability and may enhance network performance. 

Section 2.2.4: Peer-to-Peer Networks
Three Diagrams

Diagram 1, Relational
Peer-To-Peer Networks: Request/Response
Displays two computers, directly connected. A Server and a Client.

Animation - A Client workstation sends a request to a Server workstation. The Server workstation responds. The roles of Client and Server are reversed, and the same request/response sequence occurs.

Diagram 2, Screenshot

Creating a shared folder

Creating a share folder in Windows 2000

Displays a single open window - 'My Documents Properties'

The 'Sharing' tab is selected, this window shows the 'Share ' option, the number of users and the shared folder name.

Diagram 3, Screenshot 

The Shared Folder Available On The Network

The share folder named 'Docs' appears in the browser list for the server named 'Constellation'

Displays a single open window titles 'Constellation'. The root directory listing is displayed and the 'Docs' folder is highlighted.

Section 2.2.5: Client/Server Networks
Four Diagrams
Diagram 1, Network Configurations
The Client/Server Environment
The workgroup, client/server, and mainframe environments.

Displays a workgroup - four computers, all directly linked.

Displays a Peer-To-Peer network - Three computers and a server, all directly connected.

Displays a Client Server network - Three computers and a Mainframe , all directly connected.

Diagram 2, Explanatory

The Client/Server Environment

Data can be located on one server or distributed across multiple servers

Displays three Client workstations connected to a Server. 

A second image displays the Server component comprising multiple physical servers.

Diagram 3, Tabular

Peer-To-Peer versus Client Server

Advantages of Peer-To Peer Network

- Less expensive to implement

- Does not require NOS server software

- Does not require a dedicated network administrator

Advantages of a Client/Server Network

- Provides for better Security

-  Easier to administer when the netwok is large because administration is centralised
- All data can be backed up on one central location

Diagram 4,  Tabular

Peer-To-Peer versus Client Server

Disadvantages of Peer-To-Peer Networks

- Does not scale well to large networks and administration becomes unmanageable

- Each user must be trained to perform administrative tasks

- Less secure

- All machines sharing the resources negatively impact the performance.

Disadvantages of Client Server Networks

- Requires expensive NOS software such as NT, Windows 2000 server, or Novell Netware.

- Requires expensive, more powerful hardware for the server machine.

- Requires a professional administrator

- Has a single point of failure if there is only one server, and user's data can be unavailable if   

   the server is down.

Module 2.3 – Networking Protocols

Section 2.3.1: Protocol Suite
Single Diagrams

Diagram 1, Tabular
Three Popular Protocol Suites
Suite name and a brief description

TCP/IP - The most popular internet protocol today

IPX/SPX - Proprietary protocol created by Novell.

AppleTalk - Apple computers proprietary protocol suite for Macintosh computers.

Section 2.3.2: TCP/IP
Single Diagrams

Diagram 1, Activity
Matching TCP/IP and the OSI Layers
Neep to match the following protocols with the correct OSI Layer.

Telnet, DNS, FTP, SMTP, TCP, UDP,  ARP, IP, OSPF, ICMP, RIP

Section 2.3.3: Proprietary versus Open Standards
Single Diagram
Diagram 1, Tabular
Proprietary versus Open Standards
Advantages of Proprietary

- More organised source of funding and development

- Standardisation

Disadvantages of Proprietary

- Copyrighted

- Slower and more limited technological growth

Advantages of Open Standard

- Free to public in both price and usage.

- Faster widespread acceptance and growth

Disadvantage of Open Standard

- Lack of centralised funding and development
- More effort required by independent sources to ensure standardised progress

Module 2.4 – LAN Architectures

Section 2.4.1: Ethernet
Three Diagrams
Diagram 1, Tabular
Ethernet Specifications Summary
Because a hub is used as a central connection point with UTP based networks, each segment of cable has only the computer or network device at one end and the hub at the other as nodes on that segment.

Cable Types Versus Cable Properties

10BASE2

Cable Type - Thin Coax RG-58 A/U

Connector Type - BCN Connector

Maximum Segment Length - 185 meters

Maximum Network Length - 925 meters

Nodes per Segment - 30

Transfer rate - 10Mbps

10BASE5

Cable Type - Thin Coax RG-8 or RG-11

Connector Type - AUI/DIX (to Transceiver) 

Maximum Segment Length - 500 meters

Maximum Network Length - 2500 meters

Nodes per Segment - 100

Transfer rate - 10Mbps

10BASE-T

Cable Type - UTP Cat 3, 4, 5, and 5e

Connector Type - RJ-45 modular

Maximum Segment Length - 100 meters

Maximum Network Length - Star-Bus Topology

Nodes per Segment - 2 (1024 per network)

Transfer rate - 10Mbps 

100BASE-X

Cable Type - UTP Cat 3, 4, 5, and 5e

Connector Type - RJ-45 modular

Maximum Segment Length - 100 meters

Maximum Network Length - Star-Bus Topology

Nodes per Segment - 2 (1024 per network)

Transfer rate - 100Mbps 

Diagram 2, Relational
Half-Duplex Transmission

Half duplex transmission enables signals to travel in either direction, but not in both directions simultaneously.

Displays a phone conversation, each user may either speak or listen, but not both at the same time.

Diagram 3, Pictorial

Full-Duplex Transmission

With Full-duplex transmission, signals can travel in both directions simultaneously.

Displays two phones with signals being sent and received simultaneously.

Section 2.4.2: DSL
Single Diagram 

Diagram 1, Tabular

DSL Types
DSL types and their properties

ADSL

Average Speed - Downstream speeds of 384 kbps to 6 Mbps, upstream speeds slower

Pros - Most widely implemented of all the current DSL varieties. Relatively inexpensive

Cons - Much slower upstream speed. Installed only within approximately 5 km of a Telco 

           central office.

SDSL

Average Speed - Up to 3 Mbps for both upstream and downstream.

Pros - Same upstream and downstream data speeds

Cons - Generally more expensive and also less widely available than ADSL
IDSL

Average Speed - 144 kbps for both upstream and downstream
Pros - Can be installed in many locations where other DSL varieties are not available due to  

           distance
Cons - considerably slower speed, but more expensive that ADSL.

Section 2.4.3: Cable Modems
Single Diagram

Diagram 1, Pictorial
Cisco Cable Modem
Picture (Front on) of a Cisco UBR900 cable modem

Section : Summary
Single Diagram

No Relevant Information
