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[bookmark: _Toc50408526]1. Introduction

The aim of this project is to design and implement a converged (data, voice and video) network solution to a SME – this is what the project title list said about implementing of a converged network solution for SMEs. It seems at first sight easy and simple, but to design a proper network for a company, we need a bunch of information. To gain this information a research required to start work. First, define what is SME, what is the meaning of a converted network, what is the accessories to build it up, what is the process of planning; in a word know more about the definitions.
[bookmark: _Toc50408527]1.1. About SME

SME stands for Small to Medium Enterprise. There are many methods to measure and categorize a company, for example: by yearly income, by number of employees etc. There are three level in SME group:
· Micro Businesses: number of employees is 10 or less, annual turnover is £ 2 million or less
· Small Businesses: number of employees is between 10 and 50, annual turnover is between £ 2 million and £ 10 million
· Medium Businesses: number of employees is between 50 and 250, annual turnover is between £ 10 million and £ 50 million
If a company does not meet these requirements, it is not a belong to SME enterprises. Now look why is important SMEs in UK economic life. “As previously mentioned, at the start of 2019 there were 5.9 million businesses in the UK, up from 5.6 million the previous year. That equates to more than 200,000 new businesses and a private sector business increase of 3.5% from the previous year. The number of businesses in the UK has increased every year since 2000, except for a small decline (-0.5%) between 2017 and 2018, with an average growth rate of +3%. By the start of 2019, there were 2.4 million more businesses than the start of 2000, marking an impressive 69% increase. With over 5.85 million private enterprises employing fewer than 250 people, 99.9% of all private sector businesses in the UK are SMEs. Which means only 0.1% of the country’s entire business population employs more than 250 people and, within the SME bracket, the vast majority are small businesses, too. Government data shows there were more than 35,600 medium-sized businesses in the UK at the start of 2019 (0.6%) and a further 7,700 large businesses (0.1%). At the same time, there were 5.82 million small businesses, making up 99.3% of the total business population. That’s quite a lot of statistics we’ve just thrown at you so let’s just have a quick recap of the key figures:
· 99.9% of all UK businesses are classed as SMEs (0-249 employees)
· 0.6% are medium-sized businesses (50-259 employees)
· Less than 4% are small businesses (10-49 employees)
· More than 95% are micro-businesses (0-9 employees)” (Merchant Savvy, 2019)
[image: ]
Picture #1: Private Sector Business in the UK by Business Size / Number of Employees 2019 (source: Merchant Savvy, 2020)
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A converged network is solution or a type of network, when a network provider supplies networking services for data, video and voice in a single network offering. With the development of technology, companies have choice to interlace disjunct networks into one platform called a converged network. In this network, voice, video, and data travel over the same network, thus eliminating the need to create and maintain separate networks. This also reduces the costs associated with providing and maintaining the communication network infrastructure. According Macey-Macleod, a converged network can also be known as a CNS (common or combined network system), an INS (integrated network system) or simply a building services data network. The equipment within a building that operates, environmentally conditions or secures a building are known as building services. The devices that control these systems are building services devices. Look now, what kind of traditionally IT devices and what kind of non-IT devices can connect a converged network.
	IT devices
	Non-IT devices

	Computers
	Air conditions

	Printers
	Clocks

	Routers
	Door lock controllers

	Servers
	Intercoms

	Switchers
	Lightening

	VOIP phones
	Sale reader

	Wi-Fi access points
	Solenoid valves

	
	Telephones

	
	Video cameras



A converged network offers an internet protocol (IP) address these all devices, to connect them to a data system. Benefit of connected non-IT devices is not only to control and set them but in addition permit to power them through ethernet cable which provide data connection also. This method called Power over Ethernet (PoE). It means devices do not need an electronical outlet, saving energy and money.  This solution point beyond a network, it let manage a whole building/office/workplace in smart and proper way. However, it would an efficient way for a company to improve and save money, implementing is not easy as it seems. Now see what the benefits are and what the backwards are of using converged network by Macey-Macleod.
	Advantages
	Disadvantages

	A converged network saves on capital expenditure as only a single infrastructure is installed, as opposed to separate infrastructures
	There may be lots of different network switches from different manufacturers

	Operational expenditure is reduced because only a single network needs to be maintained, and, therefore, a single contractor can be appointed
	There may be some network switches with capacity for upgrades and some without

	A single manufacturer can be used for the network hardware rather than multiple manufacturers of varying quality
	There may be little or no management capability of the switches

	A single manufacturer can be used for the network cabling rather than multiple manufacturers of varying quality
	The designer may have allowed for additional ports on a network switch for future installed devices, but there may also be somewhere the designer has not considered this

	On site installation coordination can be reduced as a single contractor is installing one network for all building services
	Hubs may be used instead of network switches, which could affect data transmission

	Network security can be considered and more easily implemented
	The same addressing scheme might be used on multiple networks in the building, causing confusion

	Building services devices can be administered using IT management principles
	There may be data cabling from various manufacturers with different warranties

	Controlled, secure remote access can be provided to those who require it
	There may be different naming schemes for the data cabling, and, therefore, competing markings across the site

	
	The data cabling installation may not conform to best practices or standards requirements

	
	The network switches may be installed without regard to ventilation, ability to upgrade or power quality protection

	
	The network switches may be installed in areas that are not recorded on documentation, which makes troubleshooting difficult

	
	Network switches may be used that cannot apply some form of security and network traffic conditioning





[bookmark: _Toc50408529]1.3. Planning goals

Considering sentences above makes designing more difficult. Planning depends on size of business, facility of building their use, ownership rights to their workplace/office building and the enterprise needs of course. The plan should point what solution achievable and how to help development of company the new network.


[bookmark: _Toc50408530]2. Review of literature

Selected topic is Implementing a converged Network solution to SMEs. As converged network is quite new area even in the fast pace IT sector, to find a book about it is a challenge. That’s why main sources to this paper are usually websites or blogs. To gain general information about converted networks is easy because many companies offer services to SMEs. This companies like AWS(Amazon), Azure (Microsoft), AAEON (Asus), Cisco, Dell, Google, IBM, Natek, Oracle, T-System have a wide range of services to small and medium businesses. Their webpages are quite informative, but only give general information. Information is matter of quote. These companies share information after client payed already. This information is related for a project, designed for a company, so it is secret and confidential. As security is primary in all field in IT, to get some factual info’s is almost impossible. Summarize sources: on the one hand getting information is uncomplicated because of providers advertise their service, on the other hand getting non-general information is tough.


[bookmark: _Toc50408531]3. Research methodology

Nowadays, finding an unknow information about a concept, phenomenon, or process no longer means difficulty. The challenge is much more caused by how we to select scientifically based, valid knowledge from endless flood of information. Data can be grouped by two kind: primary and secondary. 
· Primary data — Data what create by author it's called primary data. For example: if people been interviewed to gather feedback on a product, the interview data is primary data.
· Secondary data — Data what author collect from someone else it`s called secondary data. For example: if author gets data from a statistic company about the market, that data is secondary data. It's still data about the market, but it's something that a secondary organization collected for the author.
As mentioned in previous section, primary data collection in this topic is difficult, because this kind of information is confidential. Secondary data is available, but that data is about statistics. It may show how many percentages of small and medium companies using converged networks. But it is not reflecting any implementation or solution as it is secure and confidential data. This fact makes implementation searching almost impossible.


[bookmark: _Toc50408532]4. Development methodology

[bookmark: _GoBack]Developing a converged network for a SME business is a challenge. As mentioned above, many companies offer services what related to converged network. They provide a universal scheme about services, but to know how it would like to design it matter of examination and time. Research itself reach his goal, because after searching a SME can choose converged network provider from a wide range. Look one of them service description:
[image: ]
Picture #2: IT Support London infrastructure (source: NetworkLondon 2020)
It is not a detailed developed solution, only a handout what kind of services they can offer, what kind of hardware can be built in, what kind of technologies can be reachable by this solution. Developing cannot go further this point, because at this point companies should start to ask a quote (better ask not only one quote) and negotiation could start to implement the best solution for the small and medium businesses.
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