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The following report will detail the key syntax, semantics concepts and principles of web programming for complex data-driven web applications.

The report will include discussions on design patterns including enterprise design patterns and Model View Controller (MVC). The range and capability of server-side frameworks that would assist in rapid application development (RAD), Data access concepts and data transfer technologies. Finally, the report will compare a range of database technologies and how additional functionality can be gained by the integration of machine learning services.
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Design patterns can be considered as object oriented software design practices, these practices are used to solve many of the common design problems that are faced. Design Patterns, like established design frameworks provide the reuse of code, design patterns make use of the reuse of proven architectures and designs (1,2). 

Making effective use of enterprise design patterns can improve documentation, maintenance time and reduce implementation times. Beck and Riehle both found that the execution of the final software was easier to produce and code as an advantage of using design patterns (3,4). The positive effects of Design patterns also allowed for more flexibility without requiring more maintenance time which benefits teams to work together provided they were familiar with the design pattern.  

As stated in the by the Gang of Four (5), in their book titled Design patterns elements of reusable object oriented software, the Gang of Four found there were distinct drawbacks from using design patterns. Incorrect integration or choosing the wrong design pattern could overcomplicate software designs and make maintenance a far more difficult affair.  In certain cases, changes to certain parts of the software may be difficult and lead to errors, especially when classes have to be changed midway through the process that affects other classes in the design (5).

Focussing on architectural design patterns and in this instance the Model-View-Controller (MVC), This pattern is used to solve a fundamentally large and difficult problem by breaking them down into smaller more manageable pieces that programmers and designers can understand, implement and maintain (6). 

The advantages of the MVC are that it offers several views of the same model. The replication of code is also limited because of the separation of business logic and the client-side view. As previously mentioned, the time to develop applications is also far quicker, this can be achieved in teams by allowing for one programmer to work on the business logic or data and another can work on the view (6). The added benefit of the MVC in this respect is that code can be reused on other applications without having to start from the ground up again making development rapid and efficient. One of the biggest advantages is that changes to the view can be made without having to adjust the logic of the application, allowing for less errors and easier maintenance.

The drawbacks to the MVC are that it would not be suitable for very small projects or static websites. Whilst changing the view is easy in practice, changing the model can be expensive and time consuming if there are many views attached to it (6). One huge limitation of the MVC is that the logic can not be updated via a content management system, this means that developers are never fully able to hand off the project to customers.
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Server-side frameworks are tools to enable developers to code, maintain and infinitely scale web applications by providing libraries that handle most of the common development tasks. These tasks include routing URLs, database connection scripts, user login and password hashing and formatting data transport technologies (7).

There are multiple languages that can be used to build web applications in 2018 and many frameworks are now well established and have been in development for many years. In particular the focus will be on Vue.js (a JavaScript framework) and Laravel (a PHP framework). Vue.js is a JavaScript framework which was created by taking the best features of angular.js and then stripping them down to make a fast-lightweight product not to dissimilar to React.js (8). The JavaScript framework is excellent for building smaller single page applications at a very fast pace but less able for large data driven applications whilst Laravel being of the most widely used PHP frameworks is better suited to larger data driven web applications that need large amounts of data.

One of the major benefits of Vue.js and Laravel is that they are extremely efficient, instead of writing hundreds of lines of code, pre-built functions can be used for common operations making it faster and easier to develop (9). Security is another huge benefit since the frameworks are supported by large communities that find, fix and patch vulnerabilities which is then released to the public. Finally, one of the biggest benefits is cost or lack thereof, many frameworks are open source and available for everyone to use.

This leads on to one of the disadvantages and that is that the code is open source, this means that until the vulnerabilities are found and patched, they can be exploited. Another drawback is that you tend to learn the framework rather than the core language itself, this could prove difficult when trying to customise the framework from the standard tools as frameworks tend to be very strict in the way they operate so choosing a framework that meets your needs is essential. Finally, there is the size. Vue.js is a very lightweight framework but when bundled with Laravel or CakePHP the size grows drastically as the very basis of a framework is packed full of functions that may not be used in every situation (9). 

Comparing Vue.js to Laravel is very easy, whilst both are web development frameworks, they both function using different languages Vue.js is very good for small single page application and Laravel being PHP based is excellent for large data driven websites. Vue.js is small and lightweight compared to Laravel which is large and heavy in its functionality. It is worth noting here that whilst they operate separately, they can be combined to make a full stack development environment or scaffolding offering the best of both worlds.
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The microservice architecture such as Representational State Transfer (REST) is an architectural style of producing specific microservices for applications such as messaging and HTTP requests such as GET, PUT, POST and DELETE to complete objectives. 

Using this type of architecture is best suited to large applications that have a high release turnover, is complex or needs to be highly scalable with large amounts of sub domains (11). Smaller projects or single page applications would not benefit from this type of architecture.

The advantages of using REST is that the interactions would be familiar to anyone who is familiar with the internet and has been taken up by enterprise businesses such as eBay, Netflix and amazon who use microservice architecture (10,11). The main benefits are the ability to update services without having to redeploy the entire application effectively offering independent deployments and development.

The drawbacks are it takes more skill and time to develop a good working service within an application. It is also more complex as it has more working components installed within the working web application. It is also worth mentioning that there is a distinct lack of authority as it is decentralised approach to developing, you could end up with multiple different language and frameworks which could hinder maintenance and further modifications (11).
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Data transport technologies come in many forms but in this report, I will be focussing on Extensible Markup Language (XML) and JavaScript Object Notation (JSON). XML for many years has been the only popular choice for the interchange of data. XML is popular because it can be used to express information in a way that computers can understand unambiguously. JSON is extremely similar except JSON does not use an end tag, is shorter, is both quicker to read and write but more importantly can store data in arrays. 

Compared to XML, JSON is better because it can be parsed into a ready to use JavaScript object (13). There are some advantages to using XML and they include the speed in which they render it in a highly organised way at a much faster rate than JSON. One of the biggest advantages is that it is able to communicate mixed content (14). 
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When investigating database technologies, I compared the concepts of relational databases vs graph databases in particular MySQL v Neo4j. Relational databases could be considered the mainstay of software applications since the early days of computing. More recently graph databases have found prevalence especially in very large applications that store huge amounts of data. In more fundamental terms, a relational database is highly structured which can be seen in the case of MySQL whereas graph databases are unstructured as seen with Neo4j (15).

Neo4j would be faster compared to MySQL in instances where you would be modelling data with a large number of data relationships, where flexibility is needed when expanding the model is needed or when you will be querying multiple data relationships in real-time (15).

Relational databases would still be my choice when building smaller applications as there is far more experience in terms of availability of developers and industry experience. 
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With technology improving continually the ability to integrate machine learning has been brought to the masses with the likes of Amazon Web Services (AWS), Azure and Google all offering services using machine learning brings a slew of benefits including statistical arbitrage and learning associations. But one benefit that really stands out is prediction whether it be Netflix recommending movies based on your previous programming or Amazon using your previous or current purchases for example, through machine learning and analysing previous data they would now recommend HDMI cables to customers who buy a TV for example. This is just one small example of the possibilities that machine learning can offer. 
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Looking at the brief in detail it is clear that the site will have to have a high range of functionality and user experience. I have chosen to develop a coffee shop review site and the justification for this is that the coffee shop industry is growing business year on year. This would naturally tap in to an already huge market in the developed countries as seen in the graphic below.
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Figure 1
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The below sites are some of the competitors and examples of review sites that I would need to analyse and make design decisions based on their already successful platforms. After my research, there is no dedicated coffee shop review site. The only real site that covers coffeeshops is TripAdvisor.

TripAdvisor
Looking at TripAdvisor, which could be considered one of the most successful dedicated review sites on the internet, it is clear to see they have gone through many design iterations through the years, cleaning up any unnecessary clutter across the site. It has now settled for a modern flat design which really does look good in the white and green colour scheme and very few other colours giving it a minimalistic style. It is also worth noting that the use of white space is clever, and the site never looks too busy or cluttered with every button easy to find and navigate. 

The site is quick and easy to use, every page loads relatively quickly with little or no lag and the ability to get the results you want are quick and easy to attain.

Trustpilot
The trust pilot site interestingly uses a similar green colour but, in this site, more colours are used, and the header bar can be considered high contrast making it very accessible for all users to see. The trust pilot site is busier and makes more use of JavaScript and moving elements can be seen throughout the site. The site uses a very similar colour scheme to eBay in terms of style and performance.Target Audience
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The target audience for this site is something less of challenge because all age groups over the age of 16 are now heavy drinkers of coffee as the coffee shop culture continues to grow and develop in the UK. There is a specific age group of between 25 and older that are the highest proportion in the U.S and U.K as seen from the figure below. 

Aiming the site at the 25+ bracket age allows for a design to be less bright and bold as having to attract a younger crowd would not be the main concern. This allows me to use pastel colours and a far simpler minimalistic guided design. For the final design I have decided to use a primarily brown and white colour scheme. The reasoning for this is like coffee brown promotes a feeling of dependability which people have come to expect from both the beverage and websites in general. White can be associated with being honest and practical whilst the accent of yellow brings a feeling of warmth and friendliness (12).

The site will ultimately aim to take TripAdvisors approach to reviews but tap in to the specific and ever growing brand of coffee shops and coffee drinking in general. There will be three distinct user groups, the Clients that will be reviewing the shops and using the site for information, Managers who will effectively own the shops that are being reviewed on the site and administrators who will oversee the general use of the site and manage potential disputes between managers and clients.

The client/users will have the ability to both search, review and post pictures on the site and shops that are listed, they would also have the ability to rate the stores out of five. Ideally this type of user should not be affiliated with any manager or shop on the site as not to skew review results, but this is obviously extremely difficult to police, they would also have the ability to leave comments on reviews.

The managers and owners of the shops will be able to register and manage the shops that will be listed. This user group will have the ability to post pictures of the shop and amend and edit shop details and also respond to reviews. What they will not have the ability to do is amend or edit any reviews, there would be a possibility to raise disputes with administrators over reviews they suspect are untrue or mis-representative.

Finally, there will be a moderator/admin type user who will monitor and police the site. They will have complete rights over the site and will be able to amend, edit and delete reviews on the site and edit and delete photos. 
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Figure 2
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Client Process -----------------------------------------------------------------------------------------------------------------------

Login




Home





Find Shop or store




 Browse reviews or photos




Click to add review





Type Review and add photos




Review entry





Client has the choice to continue browsing or go back to the home screen





















Website navigation------------------------------------------------------------------------------------------------------------------------

Home







Review Shop
Select Shop
Home
Shop Selection



Amend Review
Review Shop





Submit query
Select contact Method
Contact
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Contact information
































Manager Navigation-----------------------------------------------------------------------------------------------------------------------
Home





Enter All Details
Add Shop



Update Shop Details
Submit
Confirm Changes




Confirm Response
Respond to review
Raise Complaint
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Confirm Complaint
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Client Site Map

Clients will be able to amend reviews from the review page, whilst the sitemap looks small, I intend to make much of the site accessible with as few clicks as possible so this could include refreshing of screens using ajax rather than using a new page.

Making the site quick and simple allows for people not to get lost in the site and obtain the required information as quickly as possible.
[image: ]
Staff Site Map 
 The staff site has again been designed to work with as few clicks as possible meaning less time spent on the site to manage the shop, this would also allow as little trainign as possible needed to run and maintain the shop keeping the ste as easy to use as possible
             [image: ]
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User

	Column 
	Type
	Null
	Comments
	Key

	ClientID
	Int 6
	Not null
	
	Primary

	Username
	Varchar 50
	Not null
	Username or email
	

	Password
	Varchar
	Not null
	Must be longer than 6 characters
	

	User Type
	Int 1
	Not null
	Decide what user type you will be
	



Shop

	Column 
	Type
	Null
	Comments
	Key

	ShopID
	Int 6
	Not null
	
	Primary

	ShopName
	Varchar 60
	Not null
	Username or email
	

	Location
	Varchar
	Not null
	
	

	Biography
	Varchar 250
	Not null
	
	

	Photos
	Blob
	Null
	This will store images
	




Reviews

	Column 
	Type
	Null
	Comments
	Key

	ReviewID
	Int 6
	Not null
	
	Primary

	ShopID
	Int 6 
	Not null
	
	Foreign

	ClientID
	Int 6
	Not null
	
	Foreign

	Title
	Varchar 100
	Not null
	
	

	Review
	String 1000
		
	
	

	Photos
	Blob
	Null
	This will store images
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Home
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Shop
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Reviews 
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Create Review
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The below images show the general design and colours of the intended layout for the design of “The Big Cuppa”. Each screen shows how the general usage of the site would work. The users would be able to create, amend and delete reviews.

The site is going to build as a responsive web application and will work across all platforms and devices resizing appropriately when needed.
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The site is going to be developed as a web application using the Laravel framework bundled with Vue.js and PHPmyAdmin as the back end database software. One of the main reasons for choosing Laravel was its popularity in the industry and large community that backs it. The support of MVC and object orientated programming was also another reason. There other PHP frameworks like cakePHP for example but I am personally familiar with Laravel and feel this would best aid me in the rapid development of “The Big Cuppa”.

I chose Vue.js because of the lightweight javascript skeleton it provides by taking the best parts of Angular.js and stripping it down to the essential tools, making the overall app faster and more lightweight during implementation. PHPmyAdmin was chosen because I think it pairs well with Laravel and again is a framework I am familiar developing in.  
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By developing a responsive web application, it offers to ability to roll the app out to all platforms and operating systems developing only once rather than for multiple device sizes and operating systems. This type of development also streamlines the maintenance and upgrade process during its life cycle. 

In terms of security and data protection I have ensured that the only information I retain from users is email addresses and or usernames. This makes losing data less of a risk in terms of GDPR and the data protection act whilst protecting user’s anonymity. There will be a time timescale of three month for a complete working build with two weeks assigned for testing. In terms of expertise the site needs a confident web programmer and someone with good knowledge of database development.

The choice of frameworks should make the site fast, efficient and should work just as the users of the site should expect with already excellent security and bug fixes built into the frameworks to help develop the site in a rapid and secure manner. 

The colours should attract the correct clientele and provide a nice site to use and frequent meeting all the minimum specifications as listed in the brief. 
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