
ADNET.DL Coursework

About this Coursework 

The assessment of this unit is a coursework counting 100% towards the unit’s final mark. Students individually complete a network design problem based on a case study carried out unsupervised and tutor assessed. The work covers all Learning Outcomes. (Max 4000 words).

1. Coursework Facilitator: Dr. Mo Adda

2. Learning Outcome
This coursework assesses ALL learning outcome found on the ADNET.DL Unit Specification.  

3. Coursework Objectives
· to formulate a reasoned response to a networking problem
· to become critically aware of some of the current problems and issues in network development and deal systematically with those issues.
· to apply a simple design approach to the development of a network solution
· to review the emerge of new wired and wireless networking technologies and identify the improvements
· to learn competence in the use internet resources to assist in the solution to a problem

4. Coursework Deliverables and Submission:
The completed coursework report must be submitted to the Moodle ADNET.DL drop box by the due date specified below and by a posting in the Moodle coursework discussion group.

The submitted coursework should be a single word-processed report about, and not exceeding, 4000 words in length divided into the following 3 tasks and each one includes a number of subtasks covering a specific topic area. The name of the tasks each task in the order indicated below corresponding approximately to assessment headings.  The tasks are:-

Task 1: Current wired infrastructure and recommended improvements/upgrades report
  	Critical appraisal of the current wired network infrastructure
  	Assumptions made for proposed network improvements/upgrades
  	Issues influencing design
 	Logical Design
  	Physical Design
  	Cost Estimates

Task 2: Provide wireless connectivity to the design department
	Viability of the proposed scheme
	Quality of service	issues and error control in wireless links
	Improvement of the proposed wireless link
	Other technologies that could be deployed
	Wireless link throughput

Task 3: Warehouse connectivity, security issues and the Internet
	Connecting the warehouse with the main site
	Security risks and security mechanism to maintain confidentiality and integrity
	Provide Internet connectivity to the company

The report should have proper citations and references throughout using the Harvard APA reference 



5. Coursework Marking Scheme
  Part 1: Current wired network and recommended improvements/upgrades				[40 marks]
Critical appraisal of the current wired network infrastructure					5 marks
Statement of assumptions made 								5 marks
  	Discussion of issues influencing design							5 marks
  	Draft Logical design of Network (connectivity)						10 marks
  	Draft Physical design of Network (location of components and cabling)				10 marks
  	Cost Estimates										5 marks

Part 2: Wireless connectivity of the design department							[30 marks]
	Viability of proposed scheme								8 marks
	Quality of service	issues and error control in wireless links					8 marks
	Improvement of the proposed wireless link, and throughput					7 marks
	Other technologies that could be deployed							7 marks
	

Part 3: Warehouse connectivity, security and the Internet						[20 marks] 
	Connecting the warehouse with the main site							6 marks
Security mechanism to maintain confidentiality and integrity					10 marks
	Provide Internet connectivity to the company							4 marks

Part 4: Report presentation and information provided							[10 marks]
	Breadth of Information Resources used and correctness of citations				5 marks
	Quality of Report (e.g. layout, language, diagrams, use of references)				5 marks


You can find the scenario/case study on the next page


























	SCENARIO / CASE STUDY – MODERN MOULDINGS 

Modern Mouldings is a rapidly expanding company who produces precision plastic and metallic mouldings for commercial and industrial use. The company has six departments: 

· Accounts, 
· Sales,
· Production, 
· Design, 
· Administration, 
· Stores/Distribution.

The company’s managing director is Mr Alan Switchman. Since joining the company 5 years ago, he has encouraged the development of IT provision in each of its main areas.  Each of the departments has their own computing facilities based on either Unix machines or old PCs running windows operating systems. The company has managed to move to a new premises a year ago.   Recently the company received a governmental grant to modernise its networks infrastructure and upgrade all its PCs. It has been already agreed that all PC systems will be replaced by new ones running Windows 10 and any server system will be swapped with new ones running the Windows Server 2016 operating system. You have been hired to investigate all possible ways of performing changes to the current network infrastructure as performance and reliability issues are becoming of a great concern to the productivity of the company. You are given two options:

1. Upgrade some of the existing network segments/components, or
2. Perform a full upgrade by using the latest components and technologies

Details of Computer Facilities in Each Department.

PRODUCTION department employs a number of production machines. Each of the 27 production machines is controlled by a qualified operator who is responsible for overseeing that the raw material feed is appropriate and that all nominal parameters are being maintained and tuned properly. Each machine is computer controlled connected to a local wired LAN hosted by the Production Department which is at present not connected to the rest of the company network. Mr Alan Switchman would like the option to move machines around without the need to rewire them to the local network. In addition, the Production Manager, who has the overall responsibility for the department, for many years, has been winging the idea of allowing his machines to communication with other machines outside the Production Department.  This idea was also encouraged by the new management in the Design Department.  Their engineers realise, after using the state of the art design tools that it is possible to convert a design into instructions for the numerically controlled machine tools.  These instructions could then be transmitted directly to the Production Department’s machines over a fast and reliable link able to cope with the network's traffic requirements.
There are also 4 quality control staffs who sample, inspect, certify, and generally ensure that the products meet the agreed quality standard.  Apart from the individual production machines there are 15 PCs used for production planning, word processing, quality logging, etc.

STORES/DISTRIBUTION has a central UNIX server and 8 PCs, mainly used to access the UNIX server via a Windows based client application, located in the general stores building. Furthermore, all the printing is done on the large bulk printer in the stores area that is directly connected to the UNIX server via a parallel ribbon. The stores PCs and the server are also attached to a 10base5 segment via transducers. 
The main distribution warehouse is situated by the motorway access slip road a kilometre down the main road and currently receives printed instructions for dispatch, packing notes, etc. by a van each morning. Any queries are currently dealt with by the distribution staff telephoning the stores staff who access the UNIX database.


ACCOUNTS department has a UNIX server and 12 UNIX-based PCs.  The Novell Server that holds the entire PC based data and user files is located in the Accounts building. This server and all UNIX machines are managed by a third party service organisation.  The server is connected to the 10base5 Ethernet cable that passes through most of the company's buildings. This segment is attached to a hub which is shared by the 12 UNIX-based PCs connected to it individually by 10baseT connections.
All payments, invoices and dealings with other companies are currently via paper, requiring a significant data entry task using these 12 UNIX-based PCs. There are also 8 additional PCs used mainly for word-processing. 

The ADMIN department has a UNIX server primarily concerned with payroll and other personnel tasks. Admin staff in the admin building at the main site host 16 PCs connected to the main network. Currently the only connection available is through a 10base5 segment and a shared hub. These PCs are used for word-processing, financial planning etc.

SALES encompasses 20 PCs, 2 colour laser printers, and 2 black and white laser printers.   The printers are connected of the network through a network print server.   In addition, the sales force of mobile representatives each has a portable PC. The main use of the sales PCs is for small individual client databases, draft sales literature, costing and estimating software, memos, letters, etc. 


DESIGN is the department most resistant to the introduction of information technology, with all design work being done in the traditional manner on paper. The chief designer retired last year and the new chief designer appointed by Mr Alan Switchman commissioned a separate investigation into suitable computing/networking resources to assist the design department to connect with all other departments and most importantly with the production department. These PCs need to be linked into the internal main site network, and a suitable shared printing resource be provided. There is an existing wireless link between design and production departments which utilises two cheap IEEE 802.11b (11Mbps) repeaters fitted with non-directional antenna. A wireless link between the two departments was considered as the best solution given the expense of digging up the sole and busy access road to the estate.

(Note: Mainly all the connections if not explicitly specified are maintained via 10base5 cables).


You can find the tasks to be solved on the next page.


























TASKS

Task 1: You have to propose solutions on how to improve the current network. During the last year there have been several complaints about the network regarding its performance, scalability and frequent downtimes. On the other hand, the network nodes have increased considerably over the years, following the expansion of the company from a regional to a national supplier of mouldings. You have to carry out a critical appraisal of the current wired network infrastructure. It was made clear by Mr Alan Switchman that the main backbone infrastructure should continue to be wired and a wireless connection should be your second option. You should produce a report that will be examined to Mr Alan Switchman and will cover the following areas.

1. You have to carry out a critical appraisal of the current wired network infrastructure, pointing out its weaknesses and strengths.  (A brief sketch of the current network is recommended)
2. Decide either you are going to upgrade some segments/components only, or perform a full upgrade by using the latest components and technologies.
3. Define your assumption regarding your proposed network infrastructure.
4. State any issues you came across during the design process and have influenced your suggested design.
5. Produce a draft logical design and for the proposed network.
6. Produce a physical design for the proposed network.
7. Identify equipment that is likely to be needed and how much it might cost.

Task 2: The wireless connection between design and production department was promoted as a quick and temporary solution. Although at the beginning it was thought it would provide a satisfactory link, the design department quickly outgrew the available bandwidth. Successive node additions have increased the required bandwidth between the two departments yet the available bandwidth is still constrained to less than 11Mbps. The company is looking at ways of increasing the available bandwidth between the two departments and one of the ideas that were expressed was to replace the IEEE 802.11g repeaters fitted with non-directional antennas claiming a data rate of 54 Mbps that is about 5 times the capacity of the current link. To better understand the suggested configuration, you are given the following notes by Mr Alan Switchman:

a. Both wireless repeaters are located at a height of 5 meters from the ground and are 35 meters apart. 
b. The total power of the transmitters at both ends is 60mW, you may assume the transmitter and the receiver are point sources and signals are propagated isotropically and the receiver sensitivity at both ends is -60dBm. 
c. You may assume the signal propagation for the wireless signals is equivalent to the propagation of an electromagnetic field in a vacuum (free space) with no obstacles in the line of sight.

Based on the above information you should produce a report that will answer the following problems/questions.

1. Would the proposed scheme produce a viable link between the two departments? Explain your answer, showing your working out and any other assumptions you make in your calculations (Power calculations).
2. Assuming a bit error rate of 1x10^-3 at the receiver, what is the likely maximum bit rate of the new channel? How long would it take to transfer 20GB of traffic at this assumed maximum bit rate? Explain your answer showing your working out and any other assumption you make in the calculations
3. Explain how the new scheme could be improved and how these changes would raise the expected capacity of the wireless link. Give two reasons why the real throughput of the link (in both the new and old schemes) will be below the nominal capacity of the link.

4. What other network technologies could be deployed to address the capacity problems in the original design? Would these changes allow a significant increase in the link capacity, without substantial modification of the current network?


Task 3: There is a main distribution warehouse that is situated by the motorway access slip road a kilometre down the main road and currently receives printed instructions for dispatch, packing notes, etc. by van each morning. Any queries are currently dealt with by the distribution staff telephoning the stores staff who access the UNIX database. Mr Alan Switchman is asking you to propose a way to make the warehouse part of the company's internal network in order to increase productivity and improve the customer support and service. Another issue you have to look at and provide a solution to is the company's connection to the internet. The current internet service provider is not investing to network upgrades and the provided internet services lack of speed and reliability compared to other providers. The current connection is an ADSL connection with 2Mbps downlink and 512 Kbps uplink. One final concern for Mr Alan Switchman is the communication of the company with external stakeholders and customers in a safe and easy way. Due to the recent growing, the company's customer base now includes customers from around the country and Europe. Many of the documents/resources exchanged could be patented product designs and/or other industrial well kept secrets.

Based on the above information you should produce a report that will answer the following considerations/questions.
1. Propose a networking technology (wired or wireless) that could be used to establish a connection between the warehouse and the internal network. Support your selection by explaining the criteria that led you take this decision by evaluating any other options.
2. Identify 3 possible security risks posed for the company’s network and propose a solution for preventing each one of them. Suggest a technology that could be used to protect the integrity and the confidentiality of the exchanged resources as it moves from the internal (company's intranet) to the external networks (stakeholders and customers) and vice versa.
3. Select an internet access method that could be used to provide broadband access to the Internet. Explain what led you to this decision and how your method competed to other available options.

The Coursework
Your coursework for this unit is the production of the above specified report.  The format is indicated in the ‘Coursework Deliverable’ section preceding the scenario.  Your report should be about, and certainly not exceeding, 4000 words, be in digital format and be well presented. A formal style is less important than the ideas contained, so you can make use of bullet points and include any helpful graphics and diagrams as necessary.  Where there is insufficient detail in the case study you may make assumptions but you must include in your report a list of any assumptions you make.


	
Resources: 
Your course text is your principal resource but you might also look at web sources.

For wireless LAN networks
· http://www.wi-fiplanet.com/tutorials/article.php/1377551 is a guide to wireless LAN design but note date (2002), wireless LAN technology has moved on a lot since that date.
· http://compnetworking.about.com/cs/wireless80211/a/aa80211standard.htm A nice overview of the wireless LAN standards

For Wired LAN Networks
· Charles Spurgeon’s Ethernet site http://www.ethermanage.com/ethernet/ethernet.html  This site contains links to many wired Ethernet resources.
· http://www.informit.com/articles/article.asp?p=24101&redir=1 is a Cisco design guide directed mainly at the design of larger LANs (& with Cisco equipments), than this coursework relates to.

For both type of LAN Network (product details)
· www.dlink.co.uk 
· http://www.blackbox.co.uk/ - Black box sells network products from several manufacturers as well as its own equipment.
· http://www.lanshop.co.uk/ Sells wireless and wired LAN components, one of many such retailers.

For broadband access
· http://www.adslguide.org.uk/ - A guide to ADSL broadband technology and products 
· http:/en.wikipedia.org/wiki/Internet_access - A descriptive guide of various Internet Access methods both wired and wireless.
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