Designing and Building a Network
Shay Patrick Friel
Computer Networks and Cybersecurity
Swansea, Wales
Sfriel.151758@student.uwtsd.ac.uk
Abstract – Network design is the planning and implementation of a computer network infrastructure. Network design includes cabling structures, IP addressing,

quantity, type and location of network devices and network security processes. This report explains the network designed for DigiProd and how the company’s
expansion will be held within budget. 
I. Introduction

DigiProd are expanding and need to upgrade their IT infrastructure to support the growth. 48 new staff are being recruited, 1 CEO administrate manager, 1 HR administrator, 2 sales marketing, 1 finance assistant, 4 film editors, 5 media engineers, 4 graphics/animation engineers, 4 art designers, 10 web developers, 2 media technicians and 4 interns on web and graphics design. All new staff need PC/Macs to work with except remote workers because they have their own devices, therefore 38 new PC/Macs are needed. Two servers are also required for web/media and email/print. Two printers are required, 1 for CEO and 1 for HR and finance assistant. All staff need a VoIP phone system, including remote workers. The lounge area and CEO office require a video conferencing facility and all staff need high speed internet connection. The budget for this expansion is 70,000 pounds.
II. SPECIFICATION

As a manager of an organization such as DigiProd, the CEO administrate manager needs a decent quality PC to keep the company organized. The PC processor is an Intel core i5-7400(3.0GHz), contains 8GB of RAM, 1TB hard drive and 2x USB 3.0 and 2 x USB 2.0 ports. It has a 2GB NVIDIA GEFORCE GT graphics card, windows 10 operating system, 18.5 inch Aoc monitor with 1336 x 768 resolution. HP desk jet printer with USB connectivity, Logitech 2.0 speakers and wireless internet connection. Total cost of this PC is 600 pounds. PC specification was made simple after researching through books and journals[1].
The HR administrator and finance assistants PC specification will be the same as the administrate managers. Total price of the 2 PC’s so far is 1,800 pounds.
There will be 2 new sales marketing staff so they will have the same PC specification, as in[2]. It will include an Intel core i5 processor, 4GB RAM, 500GB hard drive, 2 x USB 3.0 and 2 x USB 2.0 ports. Operating system will be Windows 10 pro 64 bit with Logitech speakers and wireless internet connection. This PC does not require a printer. Total cost of 2 PC’s is 800 pounds.
DigiProd will also be recruiting 4 new film editors, 5 media engineers and 4 graphics/animation engineers. After researching PC/Mac specification for each role, the Apple iMac 4k 21 inch would be great for these roles. The mac includes an Intel core i5 quad core processor – 3.0GHz – 3.5GHz(turbo boost), 8GB RAM DDR4 memory, 1TB HDD hard drive, thunderbolt 3 x 2 DVD writer, USB 3.0 x 4 ports and an AMD Radeon pro 555(2GB vRAM) graphics card. The iMacs operating system is macOS Sierra, it comes with a 21 inch, 4096 x 2304 resolution LED monitor and stereo speakers. Each iMac costs 1,249 pounds, there and 13 being purchased all together. Total price for iMacs is 16,237 pounds. Apple iMac specification[3].
DigiProd still need to recruit 4 art designers, 10 web developers, 2 media technicians and 4 interns on web and graphics design. All these roles will need high performance PC/Macs to work with. The comparison between the custom built PC’s and Apple iMacs were very similar, but most employees feel more comfortable using iMacs because they are simply easy to work on. The iMacs specifications are Intel core i5 dual core processor 2.3GHz-3.6GHz (turbo boost), 8GB DDR4 RAM, 1TB HDD hard drive, thunderbolt 3 x 2 DVD writer, USB 3.0 x 4 ports and an intel plus graphics card. This iMac’s operating system is macOS Sierra and comes with a 21.5 inch, 1920 x 1080 resolution LED monitor with stereo speakers[3]. 20 of these iMacs are required and each one costs 1,049 pounds. Total cost is 20980 pounds.

The company needs two sets of servers, 1 for email/print and another for web and media. The web and media must have storage capacity to hold large volume of HD video files. The email server will have a low end processor, around 4GB of RAM and 1TB of RAID storage to keep within the budget. This server will be primarily used for tasks such as print serving and office document sharing. Total cost for an email/print server will be around 600 pounds. The web and media server will cost more because it will be handling tasks such as data intensive web and database serving, HD video storage and video conferencing[5]. This server will need 16GB of RAM and possibly more, a high end server operating system[1]. Perhaps the Mac OS X Server will be suitable. Total cost of web and media server will be around 5,000 pounds. 
Every worker will need a VoIP phone system, and high speed internet connection. After researching the prices for the VoIP phone systems, a 50 IP telephone system price is around 9,000 pounds. The call for high speed internet connection is required and Talk Talk give the best deal, 500 pounds for a 18 month contract and no setup cost. 
DigiProd want a video conferencing setup in the lounge area for staff and in the CEO administrate office. Logitech video conferencing is a mid-quality system and is perfect for the DigiProd requirement. Total cost for 2 video conferencing setups is 1,698 pounds.

Network security is always the most important component within a network. The 48 new staff will expect all of their work and personal data on their new PC/Macs to be safe. Network Security, a beginners guide explains how to organize and apply the best network security[4]. So we’ve provided Dell SonicWall TZ500 network security which has the total cost of 1,200 pounds.
DigiProd will also have to pay for routers and switches to link up all devices with each other and the internet, as in[6]. Cisco switches 2960-24TT will connect all devices together and costs around 8,000 in total. All DigiProd’s new devices will be connecting to Cisco 1841 routers because of their superior performance. Total cost of these routers is 6000 pounds.
III. CONCLUSION
Total cost of the network design built for DigiProd is 71,585 pounds. 1,585 pounds over budget. To hit the budget target maybe some PC specifications can be tweaked and supplied with a lower quality specification. The switches and routers supplied to each device took DigiProd over their budget, but these will supply the demand of high quality work to the company. 
Each job role has their own PC/Mac specification suited to them, they vary between low quality specification to high end quality specification. The roles such as administrate manager, HR and finance assistant have low quality PC’s, but good enough to fit their role. High quality iMacs have been given to roles such as web developers, film editors, media technicians and art designers to perform high quality work for the company to move forward. Two new servers, VoIP phone system in every department, high speed internet connection and network security have all been chosen to be installed to perform tight work deadlines, excellent communication throughout all staff and high end security to protect data and information. Video conferencing will also be installed in the lounge area and CEO office to provide all staff with presentation and easy communication. 

Overall the company has been provided with a strong network design which will drive the build of the business and provide more opportunities. DigiProd is now ready for the expansion and are within the budget range of 70,000 pounds.
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