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[bookmark: _Toc533205594]Report
[bookmark: _Toc533205595]Design Patterns
Design patterns are used to decrease time spent “designing” your application. It makes use of already established conventions that have been used before which can result in increased productivity and allows you to focus on other areas of your design. They can be thought of as blueprints or templates that can be changed to suit a particular design. There are different types of design patterns
[bookmark: _Toc533205596]MVC
MVC stands for (Model, View, Controller) it is an architectural pattern and is split into three main logical components 
[image: Model View Controller]
Model
Corresponds to all the data-related logic that the user works with.
View
This component is all the user interface logic of the application such as text boxes, labels and dropdown.
Controller 
The controller handles the model and view components. It manipulates data using the model component and then interest with the view to finally render the data and output it.
The benefits of using MVC is that it results in faster development process due to its rapid and parallel development which allows developers to work on different parts of the application at the same time. In addition, it has The ability to provide multiple views and support asynchronous techniques.
One of the drawbacks of this design pattern is that it can increase the complexity of the application the developers are working on. In addition to this it requires multiple programmers to make this an efficient design method due to its parallel development system.
[bookmark: _Toc533205597]Server-side frameworks
“Server-side web frameworks (a.k.a. "web application frameworks") are software frameworks that make it easier to write, maintain and scale web applications. “ (3)
Server-side frameworks aid in the development of web applications and there are certain benefits, drawbacks, features and constraints to each one. I’ll explain what these are.
[bookmark: _Toc533205598]Node.js
Node.js is an open source, cross platform JavaScript runtime that was built in V8 JavaScript engine. (1)
Benefits
There are a few benefits that are prominent when using Node.js one of the major benefits is that it’s scalable and handles simultaneous requests which makes it concurrent. This results in Incoming requests being executed more quickly.
In addition to this node.js has a very popular and active community that helps each other with solutions, an example of this is the website “Github” that allows developers to share their code solutions with others. (2)
As this isn’t a framework and a JavaScript runtime it offers the ability for developers to have their own freedom by allow development of applications from scratch rather than have set rules and guidelines that other frameworks have. This can be a benefit and a drawback
Furthermore Node.js uses JavaScript which is widely considered to be an easy to learn language especially for front-end. This allows developers to work on the back-end in JavaScript with the knowledge they already possess as there are generally more experienced front-end developers than there are back-end. Moreover node.js allows developers to work on the front-end and the backend of applications saving time and money. JavaScript code is executed fast which results in node.js being faster.
· Suitable for web library or framework 
· “HTTP is a first class citizen in Node, designed with streaming and low latency in mind. This makes Node well suited for the foundation of a web library or framework.” (1)
Drawbacks
As stated above the fact that node.js offers the freedom to developers that other frameworks/runtimes do not offer it can cause productivity to drop and work to be slowed as everything has to be done from scratch.
Node.js is unstable and not mature enough as a JavaScript runtime to be considered a reliable and effective runtime. This is because of the lack of libraries it has to offer and its unstable interface (API)
Features 
· Node.js offer’s the ability to handle many connections concurrently
· Uses JavaScript language
· “Presents an event loop as a runtime construct instead of as a library.” (1)
[bookmark: _Toc533205599]CakePHP
CakePHP is a PHP framework that aids programmers in their development of a web application by providing built in tools and features. 
CakePHP’s description on the official CakePHP website 
“CakePHP is an open-source web, rapid development framework” (4)
As the name suggests the underlying server-side scripting language is PHP (Hypertext pre-processor)
CakePHP is an MVC (Model View Controller) framework which separates an application into three main logical components and is the design pattern for most web applications.
Benefits
CakePHP provides many benefits to building web applications apart from making it simple and quicker as it offers a flexible database access layer.
It is free and open source which allows anyone to download and install and use it. It enables programmers to set a foundation to work on.
It uses code generation and its own scaffolding feature to rapidly build prototypes, furthermore it allows the reuse of already completed code to avoid writing from scratch all the time reducing effort and time.
Drawbacks
As CakePHP is very linear and constrained it can stop developers from designing their application their own way as CakePHP forces or encourages programmers to do program a certain way.
In addition to this to make the most out of this framework, developers need to be experienced and know the framework extensively to get the most benefit.
CakePHP tends to lean more towards certain projects than others.
Features 
CakePHP offers a huge number of features available to the user. Here are some of the benefits
· Code generation
· Fast and flexible templating
· Built in tools to help secure your application with things such as SQL injection prevention and input validation
· Compatible with different versions of PHP
· Can work from any website directory
· Bake tool to easily create models and controllers
[bookmark: _Toc533205600]ASP.Net
ASP.net is an open source web framework to build modern web applications.
Here is the official description on www.asp.net
“ASP.NET is an open source web framework for building modern web apps and services with .NET. ASP.NET creates websites based on HTML5, CSS, and JavaScript that are simple, fast, and can scale to millions of users. “(5)
ASP.net is used with the IDE of visual studio and uses object-oriented programming languages such as C# and VB.net
ASP.net also offers MVC framework model to develop the web application.
Benefits
One of the main benefits of ASP.net is the speed and the fact that it is built into the familiar windows environment which makes it easy to use and easy to setup and install.
One of the reasons ASP.net is so quick is that its code is compiled
ASP.net can use both client side and server-side scripts.
Drawbacks
As ASP.net is microsoft’s property it can be expensive to use effectively as you will need to pay for visual studio licenses and SQL licensees in addition the upkeep for this framework is high as it uses more resources than other frameworks
Features 
· Microsoft’s IDE visual studio
· Tools and features such as drag and drop and automatic deployment
· Asynchourous patterns with MVC

[bookmark: _Toc533205601]Comparison
Between the different frameworks, CakePHP, ASP.net and Node.JS all offer an active community and are open source, although CakePHP seems to have best community in terms of resources, free scripts and tools over the other frameworks mentioned.
CakePHP and Node.js both have steep learning curves and require developers to be familiar with their programming languages. 
In terms of speed they are all relatively quick but Node.js is the fastest with its Google chrome v8 technology.
Node.js is the weakest when it comes to tools and libraries it offers although it offers more freedom to the developer unlike CakePHP 
The cost of the frameworks are all low compared to ASP.net as this is the most expensive as you will need to pay for licensees to make use of this framework.
[bookmark: _Toc533205602]Data access concepts
[bookmark: _Toc533205603]Rest 
Representational state transfer is designed to take advantage of protocols. It is an application program interface that uses HTTP requests to GET, PUT, POST and DELETE data. The benefits of using this is to enable developers to not have the need to install libraries or additional software. 
Rest can be used for building API’S which can allow users to connect and interest with cloud services.
It works with not just XML, but JSON, YAML and other formats.
A disadvantage to REST API is that it can be difficult for unexperienced developers to use
[bookmark: _Toc533205604]Micro-service architectures
This is an architectural style that structures an application in a bunch of collection of services.
“The microservice architecture enables the continuous delivery/deployment of large, complex applications. It also enables an organization to evolve its technology stack.”  (11)
The benefits of using this architecture style is that it is highly maintainable and testable.


[bookmark: _Toc533205605]Data Transport Technologies
When data is sent from the browser and the server the data must always be a text format.
[bookmark: _Toc533205606]AJAX
AJAX is a set of web development techniques that is primarily client side based that create asynchourous web applications to allow information to be displayed with having to refresh the web page.
It uses XML for its data interchange format which I will explain later. It uses XHTML and CSS to display information on the webpage.
The features AJAX offers is improved communication between the user and the web application, with providing less web page reloads and improved interaction much like a desktop application.
The AJAX engine allows for this to happen by communicating with the server for the user and creating an interface in which the user can see. 
[image: Ajax web application model.]
The AJAX engine or the JavaScript interpreter handles the HTTP requests and then displays it to the user interface. (7)
Although AJAX improves the user’s interaction with the web server there are a few limitations with regards to browser support as a few browsers do not support JavaScript or XML. Furthermore, accessibility must be considered for browsers that do not support AJAX.
AJAX relies heavily on the use of client side scripting, if this has an error or is unavailable then features of AJAX will not work.
In addition to this problems can arise with certain pages as AJAX uses asynchronous technology and therefore could cause issues with browser history’s or cookies as the URL has not been changed despite new information being on the webpage.
[bookmark: _Toc533205607]XML
XML stands for eXtensible mark-up language which is very similar to HTML where it stores and transports data.
“Extensible Markup Language (XML) is a simple, very flexible text format derived from SGML (ISO 8879). Originally designed to meet the challenges of large-scale electronic publishing, XML is also playing an increasingly important role in the exchange of a wide variety of data on the Web and elsewhere.” (7)
Unlike HTML, XML was not focused on displaying data but rather transporting it. In addition to this XML does not use any pre defined tags such as <p> or <div> like HTML does but rather the developer defines the tags.
This is to help data to be shared across different systems
“The primary purpose of the language is the sharing of data across different systems, such as the Internet”. (8)
This means that this language’s purpose is just to share data across the internet and different systems. The benefit of this language is its simplicity in taking a large quantity of data and displaying the information in an XML document.
In addition to this its also very extensible and allows developers to define their own tags and how they are processed. This leads to the fact that XML can be used to create other languages specified to certain needs and requirements, examples of these are XHTML, RSS , MathML and XSLT.
XML is also used to send requests and responses by web services.
[bookmark: _Toc533205608]JSON
JSON (JavaScript Object Notation) is a lightweight data interchange format designed to store information in an organized logical format. It makes it easier for humans to read and write and easier for machines to parse and generate.
The benefits of JSON is that it is language independent and easy to use.
JavaScript has a built-in function to convert strings written in JSON format into JavaScript objects. 
JSON is suitable and ideal for many different programming languages
“familiar to programmers of the C-family of languages, including C, C++, C#, Java, JavaScript, Perl, Python, and many others. These properties make JSON an ideal data-interchange language. “(6)


[bookmark: _Toc533205609]Comparison of the range of database technologies
[bookmark: _Toc533205610]Cassandra 
Apache Cassandra is an open source database technology.
“Cassandra's support for replicating across multiple datacentres is best-in-class, providing lower latency for your users and the peace of mind of knowing that you can survive regional outages. “(9)
Apache Cassandra is a NoSQL database which means it isn’t only SQL, this mean’s it can store and retrieve data without a relational database and is stored in a more unstructured fashion. No SQL database tend to have a more simplistic design as well as finer control over availability. 
NoSQL was the solution to handling big data problems.
There are many benefits to apache Cassandra a few of them in which it is highly scalable and high performance.
One of the main features of this database technology is
· Scalability – Allows more hardware/nodes to be added 
· Flexible data storage – Different types of data such as structured or unstructured
· Fast write speeds
“Cassandra implements a Dynamo-style replication model with no single point of failure, but adds a more powerful “column family” data model.” 

[bookmark: _Toc533205611]Mongo
Just like Apache Cassandra, MongoDB is a NoSQL database and are in fact very similar but with some differences.
MongoDB scales by adding more servers to stop a single server being overloaded.
MongoDB is a document database that has similar attributes to JSON type files. It is a distributed database which has many benefits including
· High availability 
· Geographic distribution built – in
· Horizontal scaling – New nodes can be added
· Document model – Easier and accelerates development
MongoDB and Cassandra are both open source and support a variety of operating system’s including Windows, Linux and Mac.
Both MongoDB and Cassandra are very scalable as they both are NoSQL type databases. 
Cassandra stores its data within wide-columns where as MongoDB stores data in documents. Cassandra excels in replication and is easier to use whereas MongoDB needs to be configured correctly in order for it to work.
Another comparison of Cassandra and mongodb is it’s “single master” model and “multiple master” model, MongoDB uses a single master model in case one of the master nodes go down, if this is the case a slave node becomes the new master node, it takes time for this to happen, during this time the replica set is down. Whereas Cassandra uses multiple master model so no downtime is lost and writes can still be made.
Cassandra does support query languages whereas MongoDB does not, this can help developers that are experienced in SQL write queries in Cassandra
Furthermore, Cassandra has also been found to be faster during the load process as seen in the graph below, this could be due to the fact that MongoDB only uses one single master node which can limit its ability to write to the database.
[image: chart]
Cassandra would definitely be the choice if you need to write a lot of data with its multiple master node strategy.

Overall from the points made above, Cassandra proves to be the ideal choice for data storage in web and mobile applications in comparison to most other NoSQL database technologies with regards to MongoDB.
One of the only redeeming qualities mongoDB has over Cassandra is that it is reliable and efficient with unstructured data.

[bookmark: _Toc533205612]Additional functionality (Machine Learning)
Machine learning is a range of services that offer machine learning tools as part of a cloud computing service. This allows customers to easily get started with machine learning without having to install software or tools or manage their own server.
The benefits of using machine learning tools is that companies or customers do not need to build big infrastructure to handle big volumes of data which can cost them a lot of money.
In addition to this it can improve the company’s decision making
Here are a few examples of machine learning
[bookmark: _Toc533205613]Azure
“Microsoft Azure Machine Learning Studio is a collaborative, drag-and-drop tool you can use to build, test, and deploy predictive analytics solutions on your data.” (9)

[bookmark: _Toc533205614]Design
[bookmark: _Toc533205615]Analysis
This design will be about a consumer review web application that allows users to post reviews about restaurants as well as view them in addition to this they can add comments to reviews made by other people. This will help people find the best restaurant near them and find out more information about it.
[bookmark: _Toc533205616]Identification of audience
The audience for this web application will be people who are interested in finding the best restaurant near them by sorting through different types of Restaurants, viewing and creating reviews.
[bookmark: _Toc533205617]Sitemap design
I am using a sitemap to plan how my website will flow including different pages on the site as well as what happens on each page this will allow me to visualize how the website will work and will help me when creating ERD’s, flow diagrams and eventually the build of the website.
· Home
· About
· Staff
· Location
· About Us
· Reviews
· Search Review
· Your Review
· Delete Review
· Edit Review
· Restaurant
· Restaurant Search
· Add Review
· Give Score
· View Reviews
· Rate Review
· Add Comment
· Admin Login
· Add Restaurant
· Delete Restaurant
· Moderate Reviews & comments
· User Login
· Sign Up
· Sign in
· Contact Us
· Email
· Q&A
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[bookmark: _Toc533205622]New review topic creation
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[bookmark: _Toc533205624]User account creation and login
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[bookmark: _Toc533205625]User posts, review and comments
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[bookmark: _Toc533205626]Search reviews and present results

[image: ]
[bookmark: _Toc533205627]Admin user can moderate reviews and comments
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Customer Login
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Customer Data-flow level 0
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Customer Data flow level 1
Here is my flowdiagram to level 1 to show how the proccess of the review works on the webpage
[image: ]
[bookmark: _Toc533205629]Entity Relationship Diagram
Here is my entity relation diagram to explain the process of each entity and its attributes as well as the relationship between them.

[image: ]
[bookmark: _Toc533205630]Justification
[bookmark: _Toc533205631]Frameworks
The framework I will be using for my web application will be CakePHP, this is because it offers great security tools and features as well as use the server-side scripting language PHP which I am familiar with which makes it a good choice to use.
[bookmark: _Toc533205632]Environments
As I am using CakePHP I will need to configure it appropriately by changing php and .ini files
[bookmark: _Toc533205633]Security
CakePHP provides a high security within its framework to stop things such as SQL injection and improve input validation.
[bookmark: _Toc533205634]Legal
I will need to take in consideration the images I will use on the front end of the website to make sure they are not copyrighted, or I have the legal obligations to use them.
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