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1. [bookmark: _Toc5307559]Introduction

This report will explore a Web Technology that has potential to make the greatest impact on the future of web development, namely Javascript.   The report then presents an explanation of the Not Only Structured Query Language (NoSQL) database approach and compares NoSQL with the Structured Query Language (SQL), giving an example of the NoSQL database approach – Key Value Store.


2. [bookmark: _Toc5307560]Future Web Technology: JavaScript

Computers do not interact the same way humans do, computer needs code and direction to process information that will be provided to users.  Web technology is the methods by which computers interconnect with one another through the use of mark-up languages and multimedia packages [1].   Since the birth of the web, web technology has been an evolving aspect of web development and one key web technology that has potential to make the greatest impact on the future of web development would be JavaScript. JavaScript currently has a huge impact in web development and will continue to play an important role in web development for the future. 

JavaScript’s good range of frameworks such as Node.JS, Angular are making JavaScript the most suitable programming technology for emerging extremely scalable web applications. Additionally, it simplifies the developing of large scale applications [2]. With these frameworks, different results can be achieved. JavaScript enables developers to make pages more interactive by retrieving and altering content and mark up used in the web page while it is being viewed in the browser. JavaScript embraces many traditional rules of programming.  It can make the web page feel interactive by reacting to what the user does [3].

JavaScript has powerful features that enable the programming language to continue being a huge impact for the future. JavaScript allows developers to have more control over the browser. The programming languages provides many functional features that are prewritten and make the development faster and easier, hence it is very easy to learn and execute.

Among all the main features and many advantages of using Javascript there are only a few downfalls.  Firstly, an application may behave differently in different web browsers, therefore cross browser codes needs to be written to support all browsers, as the Javascript may be interpreted differently by different web browsers.   Secondly, a user’s computer can encounter malicious content as code is executed on the user’s computer, hence, some individuals prefer to disable Javascript [4]. 

Introduced in 1995, JavaScript was created to power the dynamic behaviors on websites as well as focus on the front-end development. However, as time went on new web development techniques was established and Ajax was invented.  Ajax is an acronym for Asynchronous JavaScript and XML, which is a back-end way of using JavaScript with a mark-up language to create websites quicker and create more responsive websites for users.  One example of this is when the content of  a website is displayed without the page being refreshed [5]. 

Javascript has been improving and adapting consistently to meet the emerging trends of web technology. The use of JavaScript within web applications and for the development of websites, has enabled web browsers to be more dynamic and user friendly, which has greatly improved the user experience. 






3. [bookmark: _Toc5307561]NoSQL (Not Only Standard Query Language)


SQL is an acronym for Standard Query Language, which is a language that allows developers to design and manage data in a relational database management system. SQL is used for the creation of querying and handling data, that uses key words and SQL syntax as well as user input data to retrieve data from the database.  Not only does SQL allow for retrieving but also inserting, deleting and updating the database management system [6]. SQL’s main features is that it relies on tables that are relational and uses simple standardized query language.   Additionally, it utilizes data scheme’s that are defined [7].  Some examples of SQL databases are:
Open Source: MySQL, Ingress
Commercial: Oracle RDMS Oracle RDMS, Microsoft SQL Server

A NoSQL database has a dynamic schema for unstructured data and data is stored in a variety of ways. NoSQL stands for “Not only SQL”, it is a non-relational database with no tables. It is known as “Not Only SQL” to accentuate that it may support SQL like query languages. It is a database which is flexible,  used mostly for real time and big data web applications [9]. Big data is large data sets that software and methods can’t manage.  Over years the volume of data has increased due to the inception of social networking, search engines and web applications that store a huge amount of data. Some of the problems with this is the transfer storage and analysis of the data, and this is where NoSQL has an important part to play.  The main features of NoSQL are that it supports a variety of modern programming languages and tools. It does not command a defined schema for writing data.

NoSQL does not have a typical interface to execute queries that are complex, with the queries themselves not being as powerful the SQL query language.  As such NoSQL databases are not suitable for complex queries. SQL databases are more suitable for complex query intensive environments; hence the SQL Query language is more suitable for complex queries. 

In comparison, NoSQL databases are non-relational, a major difference to SQL databases, which uses relational databases. This means that NoSQL are simpler to handle. Additionally, NoSQL provides more flexibility with data models that are newer. NoSQL is open source, hence this can be enormously appealing   to small organizations that have small budgets.  

MangoDB, CloudDB and Amazon Dynamo DB are some examples of top NoSQL databases that enable fast processing of real time big data applications in ways that are affordable, whereas SQL is costly to scale.  A great benefit of using NoSQL is that developers do not have to create a database model in detail, as the NoSQL is a non-relational database which allows for developers to create a fine-grained database model.  This feature is extremely beneficial as it saves a lot of development time [10].  NoSQL is increasingly becoming popular due to its scalability and flexibility that it offers. NoSQL is  intended to perform remarkably good under a range of  circumstances [11]. Due to the fact that NoSQL database shadows the key value pair method for storing data, it is extremely good for hierarchical data storage.  SQL database does not sit well with hierarchical data storage. Recently NoSQL can be used for heavy transactional purposes; however, SQL would be best suited for transactional based applications [12]. 

There are a variety  of NoSQL databases, for this report one NoSQL database approach will be explored, this approach will be the Key Value Store. This approach is the simplest out of all the NoSQL databases. This database is a simple hash table, where all accesses to the database are through primary keys [13]. A user can either retrieve (“get”) the value for a key, add (“put”) a value for a key, or delete a key from the data store.   The Key Value Store model maps keys to a list of values. It works like a dictionary. 

A key value store is a data structure where data is represented in a form of an array. If the key is known then the value can be retrieved.  The data types for these values can be strings, hashes, lists and sets. 
Key 1
Key 2
Value 1
Value 2






The Key Value Store Model therefore relates the keys to these values. This model shows that, there is more versatility in the kind of data that can be stored because the right-hand table only represents values. Due to this feature of the Key Value Store NoSQL, scalability and versatility advantages are present  [14].
[bookmark: _GoBack]
This approach is easy to achieve great performance, fault tolerance, availability. Key value stores only provide operations such as get, put and delete as Key Value does not usually have query languages do get the data. Therefore data querying at the application level should be conducted manually [15]. 

The drawbacks of this approach are that there are no foreign key constraints and complex query filters. Additionally, all joins must be done within the code. 

An example Key Value Store application of this is Redis which stands for remote dictionary server. Redis is a database that implements a dictionary where keys are linked with values.  It uses data structures to store data. The interaction with the data is command based [16]. Redis is an advanced key value store. It is commonly used as a caching server; this speeds up the web application as RAM is faster than secondary storage. Redis is great if scalable data needs to be shared by different processes application or servers. Many companies such as twitter and Instagram use Redis [17]. 

. 

4. [bookmark: _Toc5307562]
Conclusion 

This report explored one future web technology that will have a great impact on the future of web development, namely Javascript.  Additionally, the report compared SQL databases and NoSQL, addressing the difference as well as the advantages of each.  

It is apparent that NoSQL databases are becoming an extremely important part of the current IT sector.  Given its stated advantages, it can have a real impact on the advancement of how data is stored and managed today, especially given the large volumes of date available.  

A NoSQL approach, namely Key Value Store was finally discussed, with an example, Redis presented.   
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