Unit 12 – LO1- Understand web architecture and components
Pass - outline the web architecture and components which enable internet and web functionality
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Internet service providers (ISP) are businesses that offer users access to the internet. Users usually pay a monthly fee, and that allows them to log on and access the Internet once they have installed a modem in their house/business. As well as providing the internet access, ISP’s also maintain the networks, cable modems, wireless and (more recently) fibre optic services. Dial-up internet services are also used, but now present very slow internet speed, so it is slowly being phased out.
Some examples of ISP are TalkTalk, Virgin Media, BT and Sky Broadband. Within each service, there are variations in prices, service and speed of internet. There are even some free internet providers (such as Netzero and FreeIPSUK) which rely on advertising to cover the costs. The service isn’t always of such good quality, but for some people who simply want internet access, it is acceptable and a great way to save paying a monthly fee, especially if they have very low usage.
An example of a ISP is Virgin Media, and one of their main deals is a package for broadband and phone for £34.49 (£19.50 a month plus £14.99 for line rental) which includes free installation, 60MB of speed, unlimited downloads, unlimited calls on weekends (in the UK).

However, if you are looking for a faster internet connection, some services like Sky Fibre Unlimited Pro, which is £44.50 a month (£30 a month plus £14.50 line rental), and for this price you have 72MB of speed, plus unlimited calls on weekends. However other costs such as installation and modem costs are not listed on the webpage.
Your computer connects to the ISP through a (TV or phone, depending on your service plan) cable, via your modem. The modem converts the signal to a readable form, and allows information to be sent to the ISP that provides the internet to your computer, so you can surf the world wide web.
Where does the ISP get the internet access from? They buy bandwidth (at much lower prices than customers pay) from internet infrastructure providers, and they then sell these to the customers in packages. If an ISP buys large amounts of bandwidth, their customers internet connection will be faster than a ISP that buys only small amounts.
(QuinStreet Inc),  (Lei, 2009)
Web Hosting services

In order to have your website on display to everyone on the World Wide Web, you need to be signed up to a web hosting service. Paid services such as JimdoPro and Fast Hosts work by requiring an annual fee, which host your website, as well as other benefits such as more professional email addresses (with the name the same as your website domain) and statistics showing views and some information about people who are accessing your site (e.g. age, gender, country), which can be very useful for companies when trying to appeal to the largest possible market, or changing their advertising and styles to suit their current target audience.
When choosing a web hosting service, it is important to consider a few details, one being bandwidth. The more hits (people visiting) you have on a site, the more bandwidth you will need, so a website such as Twitter (which has millions of hits a day) would not work on a low bandwidth service (usually free ) such as Google Sites, because it would transmit too much information for the web hosting service would allow (or be able to provide) so it would crash and stop working.
Here is a table showing 2 free, and 2 paid for web hosting services.

	Name
	Cost
	Space
	Bandwidth
	Advantages
	Disadvantages

	iPage
	£1.99 per month
	Unlimited
	Unlimited
	Free domains (.co.uk)


	Can’t upgrade to get better features (it is one set price for everyone)

	1 & 1
	£8.99 per month
	4GB (standard package)

20GB (most expensive package)
	Unlimited
	Lots of features and tools to customize your website
	Largest disk space is 20GB

Domain is £8.99 a year

	Google Sites
	FREE
	100MB
	Not published, however websites have been reported to exceed bandwidth limits.
	Very simple to use and achieve smart, professional websites
Can easily put adverts in website
	Basic designs and little customization allowed (it is template based)
Storage limitations

	Weebly
	FREE
	Unlimited
	Unlimited
	Simple to set up and create sites
Large selection of free templates and easily customizable


	Some problems with spamming off comments, and some reports claim that it does not have very high security, so vulnerable to cyber attacks


To conclude this table, it completely depends on the purpose of your website- how many people you are expecting to use it, how much you will be uploading onto the site and the size of your organisation. For example, an organisation such as Hotmail would need a website with a much higher bandwidth than a person making a low key blog from their home computer. Budget and whether the user is willing to pay at all also must be considered. 
(Web Designed), (Top10Best), (pc mag),  (Wikipedia), (Photography, 2013), (Broadband Choices)
Domain Names
Domain names are an identity for a website; they allow users to easily find a particular site or page. Many organisations use a simple domain that is memorable, so people can find their sites easier. 

A great analogy for website addresses and domains is, imagine 2 cities. Cities are connected by main roads, and off these roads there are smaller roads. Within the cities there are ever more roads, and these each lead onto other roads. The internet is like this image of roads connecting places around in and the cities. In order the find where you want to be, you have to use a map. The internet’s ‘map’ is URL’s. 
Each domain has a suffix at the end, which indicates where the domain belongs to. For example:

· ‘edu’ – Educational

· ‘sch’ – Schools

· ‘mil’ – Military

· And perhaps the most used, ‘com’ – commercial businesses

· There are also once representing the country or area of the site (eg. ‘co.uk’ or ‘au’ or ‘de’)

There are also a few levels of domains within one address, separated by a full-stop. The ‘top level domain’ is at the end of a website address and the mid-level in the middle (and usually the main body of text). Within the mid-level there is also smaller and larger mid-levels, which are arranged in he same pattern.
For example:

‘twitter.com’ – twitter is the mid-level domain, and com is the top level domain

‘flom-d.weebly.com’ – flom-d is the smaller mid-level domain, and weebly is the larger mid-level domain. com is the top level domain.

So ‘google.au’ – google is the mid-level domain, and au is the top level domain

To conclude, a domain name is not the same as an IP address, it is simply a easier, more helpful way of finding a site, than the list of numbers that make up an IP address
(Lei, 2009),  (Gil)
Web design software is a “computer program used to create, edit and update web pages and websites”. The purpose of this software is to make editing and creating websites easier, as they display the page in a way that is easy to work with, usually without having to use scripting. By making it easier to make websites, there is a much larger market of people that do it in their spare time, as it now doesn’t take training to get a grip of the basics.
One of the top downloaded web design software is Adobe Dreamweaver, costing $265 (which converts to £168, but price may vary between the countries) it is one of the most expensive software on the market. Dreamweaver is a relatively simple program to use once you have got the hang of the interface. There is little or no coding required, and the user can (in the newer versions) create apps for phones and tablets. It is a much more visual program than other coding softwares. Dreamweaver works exactly the same on a Windows and a Macintosh system, unlike other competitors who seem to favour one or the other.
The second web design software I researched was Serif WebDesign. This software is much simpler than Dreamweaver, and it is easier to add elements such as images, videos, podcasts, Google Ads (so the organisation can earn money from hits) and Google Maps onto a page.  What sets it apart from Dreamweaver, is that it is designed to be used by everyone, from novices to experts, as it is very easy to get started; there are templates and designs, and it adopts the ‘drag and drop’ process. However, more advanced users can create sites and pages from raw code if they wish to. At priced at just over £81, it is a reasonable price for the content.
CoffeeCup Free is web design software to download for….FREE! Despite the bad reviews from some customers I found (not all features are free, and they do pester you to upgrade very often), the program itself it quite an effective tool for creating websites.  CoffeeCup is a HTML software, so uses code. However even for beginners to coding, it is not impossible to use, as I comes with a stack of tutorials and wizards to take you step by step through simple tasks such as creating text paragraphs and editing styles and fonts, to inserting java script. It is very easy to save your files at HTML’s, and jus as simple to upload to the web (claimed as ‘one-click’). There is even the option of publishing (free) to CoffeeCup’s platform, where they will host it for free.
To conclude, in order to get a complete package of everything you want in a web design software program, you will probably need to pay. However, the prices and packages vary a lot, so mostly it comes down to your purpose of the site, how you want to look (simple or complex with lots of flash and java), and what your own strengths are.

(Wikipedia),  (Mendelson, 2012)  (File Forum, 2013), (Techrader)
Web servers
 Web server is a computer program that “dispenses web pages as they are requested”, by sending off a request from a computer to a internet, requesting to view the page or site. The web server is responsible for responding to that request, and delivering the page.

An example of this would be:

1. I sit down at a computer, open Internet Explorer and type in the top bar www.twitter.com

2. The computer sends a request to the internet

3. The web server responds to the request

4. The website www.twitter.com will appear on the screen for the user to use.
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Here is a diagram showing this.

 However, for the server computer to recognise the request, the URL has to be translated into a IP address. This means that computers all around the world, in any language, can communicate with each other by this series of numbers that make up a IP address, without the need of translating (e.g. we can access websites that are in arabic from the UK)
As shown above, the server sends back the requested page, but it is not that simple. The server browser sends the page as a HTML code, and the browser (e.g. Google Chrome, Mozilla Firefox) now has the job of converting this unreadable HTML code, into images and text and the general layout of the website.
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From something like this:
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To something like this:

What’s even more amazing is that this process happens in a matter of seconds, from the moment you click that page, to the moment it appears on your screen!

	Web servers
	Advantages
	Disadvantages 

	Apache
	FREE 

Simple to customize and add your own features/settings

Can be used as a ‘portable web server’*
	No technical support if something goes wrong, because it is an open source

	LiteSpeed
	Designed for large websites, so runs fast on those
Compatable with Apache configurations


	Can cost up to £820 (Depending on the package you choose)
Not open source, so it is a business in itself

	Nginx
	Very stable (does not crash easily)

Simple to set up

Low resource consumption

FREE

Open source
	Only deals with static content (dynamic requests have to be delt with other web servers, e.g. Apache)


*a portable web server is useful if you are somewhere without a internet connection, and you want to check if your website you have created works. With a portable web server, you can just plug a USB into another computer and it acts like a web server.

(Whatismyipaddress), (Onggrid, 2012), (filtered), (Brain), (blog, 2008)
   Email Servers
An email server is a vital part of the internet’s structure, it allows us to send text files and attachments thousands of miles, anywhere in the globe in a matter of seconds.
[image: image7.png]


A mail server acts like a post office – receiving the mail from the post boxes, sorting it to where it is going, and sending it there. On a mail server, information is sent from your mail box, which travels through the internet, to the backup mail server. The purpose of a back up mail server is to receive emails that the reciever can’t immidiatly receive (e.g. if they are not logged into their email, or they are not connected to the internet) and hold them until nessasary.
Once the receiver is able to receive the email, it will be sent to the mail server, and then the message will appear in the recievers inbox.

(Ltd, 2004),  (Wikipedia, 2013)
Proxy Servers are servers that will act upon your behalf, once you connect to the internet you can use a proxy server, and it stops the immediate connection between your computer and the website, because it connects through the proxy server, which is connecting on your behalf. Some uses of proxy servers:
· Bypassing firewalls (that prevent non-trusted or insecure sites)
· Bypassing location specific websites
· Providing anonymity (if you think you are being spied on or tracked, this can be useful)
However, by bypassing sites that are not secure or trusted, viruses and damaging materials can be allowed into the computer.

If you use a proxy server, and that server is blocked by a firewall, you can find another proxy server and connect to that, bypassing the past firewall.
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Here is a diagram showing proxy servers.
 (C0mput3r, 2010), ( Fasthosts Internet LTD), (unknown)
Routers

A router is the hardware that communicates with computers in a network. It has the job of forwarding packets of data between your Internet Service Providers (IPS) and computers in the network.

Wireless routers convert data such as a webpage into a radio signal. The radio signal then is picked up by your computer, and translated into the webpage that appears on your screen.
A router uses a ‘header’ – a part of the data packet that contains information about the data in order to figure out the best route to take between the two hosts. Data frequently has to travel through more than 1 router to get to its destination. 

Routers also allow you to have more than 1 computer per ISP (or per house usually) without having to pay for each computer on separate ISP’s. This is useful as now most households in the UK have at least 1 device that connects to wireless, such as smart phones, tablets, netbooks and laptops.
There are two types of routers, wired and wireless.

Wired is more secure than wireless, because the only way to access a computer’s internet is by a cable, however, it is less practical as you cannot move around your house easily with a wired router, as you would with a wireless router, and of course it has to be wired into your house. Wireless is insecure compared to wired, as the only security you have against people getting in to your computer is a password. In built up areas and cities, wireless sometimes seen as risky, because there are so many people who potentially have access to your computer. However, some wireless routers can be set to be invisible to scanners and users outside the organisation. A lot of homes and businesses have both wired (for when they are at desk for example, especially with sensitive or high security work) and a wireless router for moving around and other smaller devices such as tablets and phones. Wireless can be useful in public places such as cafes, airports and on buses and trains, as a lot of people carry devices on them that have the ability to connect to the wireless internet.
(which.co.uk),  (webopedia),  (Beal, 2009),  (L, 209)
Browsers

A browser is a piece of software that allows a person to access the World Wide Web, by retrieving and presenting resources such as web pages ands their content. When a person types in a URL, it is the browser that gets that website, a presents it to the user. It is important to have a web browser that suits you and your requirements. Web browsers are similar in structure and layout, but there are some differences you have to consider before installing one.

	Name of web browser
	Advantages
	Disadvantages

	Google Chrome
	Good privacy features (e.g. Incognito mode) and ability to have add-ons that increase security, block adverts and more.

Pop-ups open into a minimised window, doesn’t disrupt the user.

The address bar is a inbuilt search bar for Google

You can log into your Google account, and It remembers your bookmarks and settings on any device

Links well with other devices, such as tablets and smart phones.
	Automatically imports your bookmarks and settings without any warnings

	Mozilla Firefox
	High security – protection from some viruses
Extensions and plug ins available

Session restore (embedded memory)
Inbuilt search bar
	Slow start up time
Uses a large amount of memory because it is designed to be used on high internet speed connections
Some websites do not show properly on Firefox due to compatibility problems

	Safari
	Built in PDF viewer
Built in RSS reader

Can email a web page from the tool bar

Ability to turn off flash

Frequent updates
	Not as common as other browsers so there s not always help in forums
Can’t set to automatically delete cookies when you leave the page (like you can on other browsers)

Doesn’t work with many IE sites



	Internet Explorer
	Fast and takes up low memory
Made for use on Windows 8

New sleeker design (similar to Firefox and Chrome) in the IE 10

Very stable (not prone to crashing)
	No built in PDF viewer or Flash viewer
Made for use on Windows 8


(jackyjee, 2010),  (Librarian50,2008),  (wisegeek.org),  (Ekamai, 2008),  (Dedoimedo, 2013)
Email applications/servers
Email applications are software such as Hotmail, Gmail and Yahoo Mail allow you to create, send and receive emails. If you use email, you will have an email address, that will be in the form of your name or a username around your name, a ‘@’ symbol, the email application provider and then a top level domain. For example ‘florencemorrisduffin@hotmail.com’. Businesses also sometimes have email addresses that use two levels of names, e.g. bob.builder@gmail.com.
There are three types of email applications. The first one I will look at is POP (Post Office Protocal). POP is just like a virtual post office, it receives the mail from other email applications, and stores them until the receiver downloads them (by logging into their account). The messages are kept in a folder until the receiver wants them, and when they do download them, they are actually a copy of the original the ISP receives. An example of a POP email server is Microsoft Outlook, the email provider we use in school.

Advantages of the POP system:

· Allows you to delete messages off your computer, your server or both

· Allows you to see if you have mail, without actually retrieving it

· Allows you to see the first few lines of a message to see if you want to retrieve it

· Can check mail without a internet connection

· All messages are stored onto your computer’s hard drive

· No advertising in mail box

Disadvantages of the POP system:

· Can be slow to download mail

· Messages stored can take up a lot of space

· Potential of viruses doing significant damage to a computer because the emails and attachments are downloaded

· Not as high privacy if the emails are stored on your hard drive

The second email server I looked at was IMAP (Internet Message Across Protacal). IMAP allows you to acess emails where ever you are, from computers, mobiles or tablets, because when you read a message, you are not downloading it, you are just reading it from a online server. The mail box is constantly being upadated when you are logged in, so that is what allows users to access their emails and settings from any computer with internet connection. The server is where your emails are downloaded to when someone sends you an email, and that is where they stays. Examples of IMAP email servers are Gmail and Hotmail.
Avantages of IMAP:

· Can use on a number of computers

· Does not download emails (so uses less hard drive space)

· Back Up is remotly handled – from the online email server

Disadvantages of IMAP:

· The email host has to have a lot of space for all the emails, so often you have to have a premium account if you want to store a large amount of emails in your account

· Not avaible when offline

· Some web browsers do not support IMAP email servers

(Tschabitscher),  (cyberindian, 1996),  (Walker)  (What Is My IP Address)

Internet Protocals

Internet protocols are a set of rules and regulations that are developed over time. They are designed to aid communication, and transfer data between networks, meaning that computers wherever in the world can ‘talk’ to each other without the  need of translating, which can be inaccurate. Every machine on the internet has an Internet Protocols Address, otherwise known as an IP address.

Data passed between IP addresses is organised into packets, each packet includes a the source, the destination and the information about the data.
Along with IP addresses, TCP (Transmission Control Protocol) is also used alongside. TCP is in charge of keeping track of the IP addresses, and finding an efficient route through the internet to the receiver. For example, if a piece of data such as a HTML file is sent to you, the TCP divides it into packets and then forwards it. When it arrives at the source, it remakes it into a line of text for you to read.

(ala123, 2011),  (Mitchell),  (Rouse, 2006)
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