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I. Introduction 

This report is written with the intention of providing a proposal for DigiProd with a budget of £70,000 for all new IT equipment and network setup of a 3-floor office. Covering a growth in staff from 5 to 48 staff and replacing the old outdated PC’s running Pentium Quad Core processors, 1GB of RAM and 250GB HDDs. Also replacing the offices old 10/100Mbps network switch and the 512KB DSL connection. Also included with the new setup as well as PC’s for 38 members of staff are two servers 1 for email/print and another Web and Media server. Another consideration to include within the budget is a VoIP phone system, a video conferencing facility for the staff and a private one for the CEO.  
II. Network Setup and Equipment
A. Internet Connection
Replacing the old dial up connection is very important as at current speeds the company will not be able to keep up with the growing digital world. Recommendations for this would be Voom Fiber 3 from VMB (Virgin Media Business) with 350Mbps download and 20Mbps upload. From the website it may be possible to obtain free installation as no mention of installation charges are there. [1]
B. New Office Router
      The Cisco ISR 4331 was chosen as the new office router due to the good price for what it provides. Providing 4Gb of RAM and 4GB of Flash memory and enough port density with Gigabit ports to accommodate the network setup. One of which will be used to connect to the ISP provided cable modem. Another 1Gbps port will be used to connect to the Layer 3 Switch in the office. With the last 1Gbps port reserved for connection to the office server. [2]
C. Subnetting
	Network Address
	Broadcast Address
	Useable Address

Range 

	192.168.0.0/26
	192.168.0.63
	192.168.0.1 – 192.168.0.62

	192.168.0.64/27
	192.168.0.95
	192.168.0.65 – 192.168.0.94

	192.168.0.96/27
	192.168.0.127
	192.168.0.97 – 192.168.0.126

	192.168.0.128/27
	192.168.0.159
	192.168.0.129 – 192.168.0.158

	192.168.0.160/27
	192.168.0.191
	192.168.0.161 – 192.168.0.190

	192.168.0.192/27
	192.168.0.223
	192.168.0.192 – 192.168.0.222

	192.168.0.224/27
	192.168.0.255
	192.168.0.225 – 192.168.0.254


Figure 1: Example of VLSM and Subnets Used
The above figure shows how the 192.168.0.0/24 network was split to fit the purposes of the network simulation within packet tracer. (find reference for IP address wasteage).
D. Cabling Used

The cabling chosen for the office set up is Category 6 UTP(Unshielded Twisted Pair) cabling. The main reason chosen for this is partly that it is futureproofed slightly for 10GBase-T. Consider the following quote from John Schmidt. [3]
“Category 6 supports gigabit Ethernet and is recognized by standards bodies as supporting 10GBASE-T, however there are limitations that must be considered.”

       The limitations to be considered of Category 6 UTP               cabling to support 10GBase-T are mainly distance.       Fortunately looking at the office setup none of the cable runs are going to be over a long distance. Therefore, using Category 6 UTP is essentially futureproofing DigiProd’s office for when 10GBase-T becomes more common on end devices.  [4]–[8]
E. Firewall

The Cisco ASA 5512-K9 was chosen as the hardware firewall due to the fact it has six Gigabit ethernet ports available. Other features that make it worth taking are an effective intrusion prevention system, 4GB of internal RAM, a 120GB SSD (Solid State Drive) for storage and the inclusion of a VPN and the ability to access the device to change configuration remotely.[9]
F. Switches Layer 2 and 3

The Cisco 3650 Catalyst was chosen as the main switch for two reasons the first being port density. Providing twenty-four Gigabit ports for use. The other reason this was chosen is due to it being a Layer 3 Switch. This enables the interfaces that connect to the other switches to be enabled as routing interfaces rather than switching interfaces. This reason was particularly useful as not only does it allow the assigning of different networks to each floor it also helps to prevent broadcast storms from multiple switches being linked together. This could have been achieved with the Cisco ISR 4331 chosen for DigiProd however this would have then meant all the router ports were in use. This frees up vital router interfaces for any future growth or backup Internet connections. 
For the three Layer 2 Switches the Cisco Business 300 series switches were chosen. These switches are to be used on each floor and were chosen because each switch provides twenty-eight Gigabit network ports to connect to.[10], [11]
G. IP Phones 
The Cisco CP-7941G-GE IP Phone was chosen as it provides everything you would expect from a phone system. Voicemail, Contact Directory, Mute Button and the ability to use a headset instead of the phone handset for long calls. While also providing Gigabit Ethernet ports. This means the phone does not bottleneck any network speeds as the rest of the network is setup for Gigabit connectivity. [12]
III. End devices 
A. CEO, HR, Finance Assistant and Sales Computer Build
All the following builds are based on a Corsair Carbide Air 540 High Airflow ATX Cube Case and ASUS B150 PRO Gaming LGA1151 socket motherboard. The board was chosen due to the cheap price and compatibility with the rest of the components chosen for this PC build. 
A Corsair 450W PSU was chosen due to Corsair being a reputable brand, reasonable cost and the power output being more than enough to run the build. The motherboards integrated graphics were chosen as these computers are most likely to be used for general office tasks including word processing, viewing and changing spreadsheets, checking financial data. No heavy-duty video editing or rendering is going to be performed on these machines, so graphics cards were an unnecessary edition. 
The CPU (Central Processing Unit) chosen for these machines was the i3-7100 from the Intel Kaby Lake chipset. This was chosen due to the reasonably high base clock speed of 3.9GHz per core. These processors contain two physical cores and support hyperthreading. Also containing a 3MB Cache. This CPU is more than powerful enough to handle the tasks required of it by the CEO, Finance Assistant, HR and Sales/Marketing. 

The last component for this build is the RAM (Random Access Memory) DDR4 (Double Data Rate Fourth-Generation Synchronous Dynamic Random-Access Memory) RAM has to be used as it is the the only RAM compatible with the motherboard and CPU. 4GB of 2133MHz DDR4 RAM was chosen due to being much cheaper than 8GB of RAM. With 8GB of RAM being overkill for these basic machines. [13]–[17]
B. Web Developers Computer Build
The build for the Web Developers also contains the Corsair Carbide Cases and ASUS B150 motherboards. 
The computers for web developers require a slightly higher watt power supply due to the inclusion of graphics cards. Due to this consideration these computers are powered by a Corsairs 750w power supply. 
The CPU chosen for the web developers computers is slightly more powerful the i5-7500 Kaby Lake processor was chosen due to it’s clock speed of 3.40Ghz and 4 cores. 

The GPU (Graphics Processing Unit) chosen for these machines is the NVIDIA GTX 1050 with 2GB of video memory. This card was chosen as it is powerful enough for the web developers. As slightly more power is needed than the onboard GPU provides for designing graphics for the website. 
The RAM chosen for the web developers computer build is Corsair Vengeance DDR4 RAM. 8GB of this RAM was chosen as the developer’s computers need slightly more RAM for development purposes. [13], [15], [18]–[20][21]
C. Media Technicians/Engineers, Graphic/Animation Engineers, Interns, Art Designers and Film Editors Computer Build

This build also starts with a Corsair Carbide case and ASUS B150 Pro motherboard. 
These computers are also based off a Corsair 750w power supply.
The CPU chosen for these computers is an i7-7700K a Kaby Lake processor with 4 cores that has a base clock speed of 4.2Ghz this was chosen due to the high performance required for the roles these computers were built for. 
The GPU that was used in this build is the NVIDA GTX 1060. The reason these cards were chosen is due to the 6GB of video memory the card has available to utilize.

The RAM chosen for this build was Hyper X Fury. 16GB of DDR4 RAM. This is an increase on the web developers build due to the demands of the job roles for a machine with more memory available. [13], [15], [21]–[24]
D. Printers and Peripherals
The network printers chosen were HP Colour LaserJet Enterprise M652dn Network Printer the reason for choosing these printers were for the speeds and the ability to print up to 47 pages per minute. 

The printer chosen for the CEO, HR and Finance Assistant was the HP Officejet Pro 8710 All-in-one Multifunction Wireless Inkjet Printer this printer was chosen for the ability to print 18 pages per minute.

The keyboards and mice chosen were generic and chosen for price and ease of use. 

Two different monitors were chosen the first monitor for the Web Developers, CEO, HR, Finance and Sales/Marketing. This monitor was chosen due to compatibility with the onboard GPU and 1050 GPU cards in the computer builds. Also due to the fact the monitor is full HD (High Definition) and of adequate size for working on. 
The next monitor chosen for the remainder of the staff was the Acer ET241Ybi 23.8" Full HD IPS HDMI Monitor this monitor was chosen due to its slightly larger size and compatibility with the 1060 GPUs. 

The video conferencing equipment chosen for the CEO was a basic Logitech BCC950 conference camera that can connect to the CEOs computer and be used for videoconferencing. 

The videoconferencing system for the conference room is a slightly more expensive setup that will connect to a Smart TV and be used for videoconferencing. 

All staff are also to be provided with Phillips Headphones to enable the ability to use the onboard sound cards on the PCs while also keeping the noise level in office to a minimum as no sound will be broadcast to an entire room as can happen with speakers. [25]–[34]
E. Hard Drives

All machines were provided with a Kingston 240GB SSD for the boot drive and a Toshiba 2TB HDD for storage. The SSD was chosen due to the increased speed it provides with boot times. The HDD was chosen for its high storage capacity. [35]–[37]
F. Server Setup

For the servers two HPE ProLiant ML350 Gen9 Xeon servers were chosen. The Xeon Processor was left in. However, in the storage server the 600Gb hard drives were removed and put in the mail server along with a single 12TB WD Gold hard drive.
The storage server was then upgraded with 8 of the 12TB WD Gold Hard drives to allow for high capacity storage as this is required. 

Both servers were then upgraded with 64Gb of RAM to provide additional RAM for the servers. 

Both servers also have a dedicated UPS (Uninterruptible Power Supply) with the aim of limiting any downtime and allowing the ability to safely shut down during a power cut. [38]–[41]
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Appendixes

	Item
	Quantity
	Total Cost

	CISCO ISR 4331 - ROUTER - RACK-MOUNTABLE
	1
	1,198.79

	Cisco - power supply - 530 Watt
	1
	325.19

	Cisco 3650 Catalyst
	1
	2,844.17

	Cisco Small Business 300 Series 28-port Managed Gigabit Switch 
	3
	863.97

	Cisco CP-7941G-GE IP Phone 
	48
	4,320.00

	HP Colour LaserJet Enterprise M652dn Network Printer 
	2
	1,871.98

	HP Officejet Pro 8710 All-in-one Multifunction Wireless Inkjet Printer 
	2
	219.90

	CISCO ASA5512-K9 FIREWALL
	1
	675.00

	HPE ProLiant ML350 Gen9 Xeon E5-2620V4 2.1 GHz 16GB RAM 600GB HDD 5U Tower Server 
	2
	4,519.98

	Eaton Powerware Series-9 9130 UPS 1500 VA RS-232, USB 6 Output Connectors 
	2
	1,667.56

	WD Gold Hard Drive 12TB SATA 6Gb/s 
	9
	3,527.82

	Crucial 64GB kit (16GBx4) DDR4 2133MHz PC4-17000 Registered ECC 1.2V Memory 
	2
	1,327.98

	Corsair Carbide Series Air 540 High Airflow ATX Cube Case 
	38
	3,913.62

	Asus B150 PRO GAMING Socket 1151 ATX Motherboard 
	38
	2,000.77

	Logitech B100 Optical Mouse Black 
	38
	226.48

	Logitech K120 Keyboard - USB - For Business 
	38
	446.88

	Corsair CX Series CX450M 450W 80 Plus Bronze Certified Modular ATX PSU 
	5
	279.90

	Corsair RM750x High Performance Power Supply 
	33
	3,662.67

	Intel Core i3-7100 3.90GHz Socket 1151 3MB Retail Boxed Processor 
	5
	494.95

	Corsair 4GB DDR4 2133MHz 1.20v DIMM Memory 
	5
	255.60

	Kingston A400 240GB SSD 
	38
	2,013.24

	Toshiba P300 2TB 3.5'' SATA High-Performance Hard Drive 
	38
	1,899.24

	Intel Core I5-7500 3.40GHZ Socket 1151 6MB Retail Boxed Processor 
	10
	1,769.90

	Corsair Vengeance LPX 8GB (2x4GB) DDR4 DRAM 2133MHz C13 Memory Kit - Red
	10
	939.20

	Gigabyte GeForce GTX 1050 D5 2GB Graphics Card 
	10
	1,229.80

	HyperX Fury 16GB(2x8GB) 2400MHz DDR4 CL15 DIMM Black Memory Kit 
	23
	3,725.77

	Intel Core I7-7700K 4.20 GHz Socket 1151 8MB Cache Retail Boxed Processor 
	23
	6,692.54

	ASUS NVIDIA GeForce GTX 1060 6 GB ROG STRIX GAMING GDDR5 Graphics Card - Black 
	23
	8,049.77

	NETGEAR Small Business 802.11ac Wireless Access Point 
	3
	185.85

	VDV II Pro Cable Tester
	1
	327.00

	Cat6 UTP PVC Solid Cable 305mts Boxes 
	3
	283.05

	CCS Cat6 UTP RJ45 Plug 
	200
	60.00

	RJ45 Boot
	1
	24.00

	RJ45 Crimp Tool
	1
	19.98

	CCS Cable Stripper
	1
	5.00

	Logitech GROUP videoconferencing system for medium to large meeting rooms
	1
	850.98

	Logitech BCC950 Conference Camera
	1
	179.99

	Acer Aspire E-14 (E5-475) Laptop - Grey
	1
	349.97

	Acer V226HQL - LED monitor - Full HD (1080p) - 21.5" x 15
	15
	989.85

	Acer ET241Ybi 23.8" Full HD IPS HDMI Monitor x 23
	23
	2,297.24

	Philips LFH2336 Headphones
	38
	816.24

	Samsung MU8000 65" Ultra HD Smart TV
	1
	1,449.98

	Total Budget Left
	 
	1,198.2


Figure 2:Budget Table
