SHT ITS 413

ITS413 — ASSIGNMENT 1
1 Background

You run your own ICT consulting business. One part of your business is to provide network
design advice to organisations that are considering new infrastructure and/or opportunities. You
have a new Client seeking your advice.

2 Scenario

The Client is a 2-year old company that has had considerable success in computer graphics,
especially for popular movies. Initially operating their business out of university labs and home
offices, after receiving significant Venture Capital funding to aggressively grow their business,
they have decided to move into two new facilities. The first facility is the main corporate office,
housing the majority of management, finance and some technical staff. This building is a
traditional office building. The second facility houses the development and testing centres, with
the majority of the technical staff (engineers, scientists, artists). This building is an old
warehouse, to be converted to suit the Client.

The Client is considering networking options for the second facility (the warehouse). One option,
for which they have contracted you to investigate, is that of providing an “all-wireless” network.
(This is attractive, because many of the employees are moving between offices, the layout of
offices is often re-arranged, and it is difficult to install wires in most of the building). The
services that will be provided by the network include: normal office Internet access (web, email,
database, instant messaging); video-over-1P for videoconferencing and others.

3 Task 1

After a preliminary study, the Client is concerned about the performance limitations of wireless
LANS, especially for video conferencing applications. Your task is to provide the Client with data
about the performance of a wireless LAN with these applications. In addition, they are concerned
about the link to use between the two offices.

You may make the following assumptions:

e Consider only a single access point (AP). Although the real network will have
multiple APs, they will be separated by distance or frequency such that their
performance is independent of each other.

e The applications are between a wireless LAN client and a server at the main office.
For video conferencing the main purpose will allow scientists and artists in the
development building to talk with the management in the central office.

e |EEE 802.11b (at 11Mb/s) is the lowest data rate wireless LAN available in all areas
of the development building. Although 802.11g and 802.11n are available, because of
the distances and obstructions, many of the users will need to revert to IEEE 802.11b.

The specific tasks are:

a) Use OPNET IT Guru to analyse the performance of a single AP wireless LAN when
the video conferencing application is used. You will be provided with an initial model
and scenario called “ITS413 WLAN_000". You should analyse at least the following
cases:

i.  Number of clients varies between 1 and 10. Use the default values provided in
ITS413_WLAN_000 (e.g. RTS/CTS is not used, 10 frames per second video).

Assignment 1 18 Nov 2006 1



SHT ITS 413

b) Choose the optimal number of clients per AP to adequately support video
conferencing applications. Explain (justify) the choice. For the remaining tasks,
assume the wireless LAN has this many clients per AP.

c) Compare the performance of the network when:
i. Default conditions (as in (a)).
ii. RTS/CTS is used for all packets.

iii. The video frame rate is 15 frames per second (however the total video data rate
is the same as part i).

d) Consider the default conditions from part (a), but with the optimal number of clients
as in part (b). Compare the performance of the network when:

i. Default conditions (as in (a)). (ATM/SONET/OC1 link, background utilisation
0%)

ii. Link between router A and B is: PPP/E1; background utilisation: 0%.
iii. Link between router A and B is: PPP/E3; background utilisation: 0%.
iv. ATM/SONET/OC1 link, background utilisation 50%

v. Link between router A and B is: PPP/E1; background utilisation: 50%.
vi. Link between router A and B is: PPP/E3; background utilisation: 50%.

You should record at least the following statistics:
i. Global Wireless LAN load, data dropped, throughput and delay.
ii. Global video conferencing packet end-to-end delay and packet delay variation.

iii. Point-to-point utilisation for the link between Router A and Router B (both
directions)

You may (and should) use the provided IT Guru file. Simply duplicate the scenarios, add extra
clients and change parameters (attributes) where necessary. For the random seed you must use
your group number. You should save your file as “ITS413 WLAN_xxx” where Xxx is your
group number.

In your final report you should include the following:

1. A list of scenarios analysed, including a description for each scenario. The description
should clearly state the difference between this scenario and the others.

2. Plots of statistics from parts (c) and (d). Explain what you see in each plot.
3. Atable showing a summary of results for all scenarios.

4. An explanation of how and why the performance changes for each case. For example,
what changes when the number of clients increases? Why?

You must submit your OPNET IT Guru files (all files in your directory starting with
ITS413 WLAN_XxxX, where xxx is your group number). Submit them as a ZIP or RAR or TAR
archive named “1TS413 WLAN_xxx”. You must save the plots of statistics for each scenario.
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4 Task 2

From the analysis you now know the performance limitations for the video applications for the
Client. Additional information that the Client wants to know includes:

a) How secure are wireless LANs? Explain the main security issues of wireless LANS
when compared to wired LANs. What are the techniques available to make wireless
LANSs secure? What are the advantages/disadvantages of different techniques? What is
the status of the techniques in currently available products?

b) What techniques are available to give priority to some applications? (For example, all
packets from video conferencing applications should be given priority with respect to
file downloads or web browsing). What are the advantages/disadvantages of different
techniques? What is the status of the techniques in currently available products?

In your final report you should the above questions in at least half page of text (recommended: 1-
2 pages). You may include additional supporting tables, figures and lists.

5 Payment

You have entered an agreement with the Client such that an independent third party will evaluate
your final report (and OPNET IT Guru models) to determine how much of the full project cost
you will be paid. If you complete all tasks with very good answers then you will receive 100%.
You will be evaluated in the following areas:

e Completeness and correctness. You have addressed all tasks/issues; you analysed the
correct scenarios; the conclusions you make are correct; the explanations in Task 2 are
correct. 50%

e Coverage. You have provided sufficient depth in your answers (e.g. detail
explanations). 10%

e Quality. The analysis, conclusions and explanations are of high quality. 25%

e Presentation. The report is professionally presented; the explanations are clear; you
use diagrams where appropriate. 15%.

You may receive a bonus (of up to 25%) if you deliver an outstanding report (for example,
analyse additional relevant scenarios than those required).

You may receive a penalty for not completing the work on your own. For example, copying from
or heavy re-use of Wikipedia and other websites will be penalised. There is no need to work with
other groups.

You must indicate the contributions of each group member towards the project (for example,
person 1 — 20%; person 2 — 30%; person 3 — 50%). All group members must participate in the
project.
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6 Deliverables

You must deliver the final report as a printed hardcopy by 5pm 19 December 2008. By the same
time, you must deliver an archived copy of your OPNET IT Guru files (via email).

A suggested structure of your final report is (and possible lengths of each section):

Title Page

Contributions

1. Introduction (1/2 page)

2. IT Guru Analysis

2.1 Scenarios Analysed (several pages, including plots)
2.3 Summary Statistics (tables)

2.4 Discussion and Conclusions (2-3 pages)

3 Issues in Wireless LANs

3.1 Security in Wireless LANSs (1-2 pages, plus diagrams)
3.2 Priority in Wireless LANSs (1-2 pages, plus diagrams)
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