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Internetworking Basics

Assignment 1: Case Study — Part 1

This assignment is in two parts. The first part involves designing and documenting a
network to meet user requirements. The second part involves documenting an existing
network and using that information to discuss any strengths and weaknesses you find,
taking into account future expansion needs.

Scenario: ﬂ

Expansion of the Southwark College teaching network into the nearby H-block is being
considered. The two front ground floor rooms are suitable for adaptation into computer
rooms. The larger room is 10m by 12m while the smaller room is 8m by 10m.

The proposal is to install an ‘Open Access’ computer room for student use in the larger
room and an additional networking lab in the smaller room. It is likely that the upper
floor rooms may be converted to IT suites in a few years. It may also be that some
time in the future this network will be linked into the existing network. At present, the
H-block is not networked in any way.

You may assume you can connect your network to a Router located in the Jubilee
building which will provide access to the Internet.

Assignment Tasks

Task 1 Design a Network

For this task you need to produce set of design documentation for the new
network. Your design will need to make provision for the following:-

¢  Up to 9 computers and a printer in the proposed open access computer
room for student use.

¢ Up to 5 computers and a printer in the proposed new networking lab.

¢ More computers may be purchased at a future date. You will need to
recommend a maximum number of computers per room, assuming a
distance of at least 2 meters between them.

1.1 Produce a physical topology diagram for the new network

1.2 Produce one or more diagrams containing information on all network devices,
cables and connectors including bandwidth information. The diagram(s)
should be fully annotated.

1.3 Produce a plan of each room showing the room dimensions, where devices
and network device cabinets should be located, cable lengths, how the new
cabling will be installed, trunking and wall jack positions. An example is given
in the appendix
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Produce a spreadsheet or table listing everything that needs to be purchased,
including specification details for the computers, network devices, cable types
and lengths. A sample table is given in the appendix — Table 1.1

Describe the OSI Layers
For this task you need to describe the OSI layers in terms of your network.

Explain how the top three OSI layers function and data is encapsulated using
the example of a user downloading a picture from the Internet.

Explain how the transport layer works by using the particular example of a
user first downloading an MP3 file using TCP and then listening to streaming
media using UDP.

When the user downloads that MP3 file, the data has to travel though a router
and then a switch. Explain in terms of the lowest three OSI layers, the
changing format of the data as it passes through the router and then the
switch and onto the user’s PC as a stream of bits. How does the file reach the
correct user’s PC?

A technician on your network pings one PC from another. Explain how the
technician’s PC discovers the MAC address of the other PC through ARP
requests. Explain what happens to the PC’s ARP table. If the technician then
pings a PC on a different network (on the other side of a router), what will be
in the PC’s ARP table then?

Design an IP addressing Scheme

For this task you need to design an IP addressing scheme for the new
network.

Choose an IP address class and subnet mask for the new network. Explain
your reasons for choosing that IP address class.

It has been decided that two subnets are needed to separate the open access
lab from the new networking lab. Adjust your IP addressing scheme to include
two subnets. Hand in all your subnet calculations. Also hand in a description
and justification of your addressing scheme and a clear record of the scheme.
A sample table is given in the appendix — Table 3.1

For each subnet, create a list specifying the IP addresses you have allocated
to each PC on the subnet. A sample table is given in the appendix — Table 3.2
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What You Must Hand In:
Checklist

Network topology diagram

Diagram(s) giving detailed information on devices, cabling and bandwidth
Plan of each room giving details on position of devices and cable trunking
Spreadsheet or table giving model specs and costs.

Description of OSI layers — using the examples given

IP addressing scheme with subnets

What Is Expected:

What is expected for Part 1 of this assignment!

Merit Standard (for M1)

You will be expected to produce the following:- clear detailed network diagrams
showing the network topology, details of cables and connectors used, including UTP
category if this type of cable is present, fiber type and bandwidth capabilities if
fiber is present. Details of the number of workstations and other networked devices
in the classrooms. Details of any switches or routers on the network including
manufacturer/model details, bandwidth capabilities, number of ports and how many
are in use. Details on the position and layout of computers, printers, network
devices, cabinets, cables runs, trunking and wall jacks. Costing information.

Merit Standard (for M4)

You will be expected to produce the following: - a description of the OSI layer
encapsulation and de-encapsulation process, correctly explained using all of the
given specific examples. Where appropriate, you need to give details on the layer
at which each network device operates on and how the device manages or
manipulates network traffic.

Distinction Standard (for D1)

You will be expected to produce the following: - a suitable IP addressing scheme for
the creation of two subnets on the network and the allocation of IP addresses to
hosts on each subnet.
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Appendix

Task 1 Example Room Plan

A sample table layout for recording your subnet design information is given below.
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Note: You will need to annotate your
drawings well, giving specifications for
the network devices as well the cables
and connectors you intend to use.

The layout above is an example. The room is probably nothing like any of the rooms
in the H-block. Two more example layouts are sketched below.
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Task 1 Documentation Sample

A sample table layout for recording information about items to be purchased is given
below.

Shopping List:

Item Model Specification details Cost Quan | Total

L tity Cost
Description

Table 1.1
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Task 3 Documentation Samples

A sample table layout for recording your subnet design information is given below.

Main Network Address:

Number of  Subnetwork Address Broadcast address Subnet Mask Max In Use
host Number (Yes/No)
addresses of Hosts
required Possible

Table 3.1

A sample table layout for recording computer IP address information is given below.

Subnetwork Address:

Computer number  IP Address Subnet Mask Gateway Address

Table 3.1
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