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[bookmark: _Toc39268554][bookmark: _Toc7795087]1. Background Information to the Proposed Project 
[bookmark: _Toc39268555]1.1 Introduction 
In this final project proposal , the author has chosen the differences between SQL and non-SQL databases. In order to achieve this the author will be investigating the use of traditional SQL databases and non- SQL approaches. This project will consist of the two distinctive techniques in a development project. There will be researches performed in-order to analyse and  find the differences to suit the project proposed, this is to reduce the risk of potential failure throughout this project. The author has come to realise choosing a database is a huge decision for many individuals and big organisations . there are always contradictions between the two, relational (SQL) or non-relational (NoSQL) data structure. But the author has learnt the both are good selections , and each have their advantages and disadvantages that the author must keep in mind. 
[bookmark: _Toc39268556][bookmark: _Toc7795089]1.2 Aims and Objectives
The aim of this project is to experiment SQL & Non- SQL databases, using traditional SQL databases and non- SQL approaches in order to complete this project successfully and have a clear understanding. 
To ensure that the project is completed and there is a clear understanding between the two. The list of objectives must be completed to an outstanding standard . 
1. Study the applications and identify how they are being currently used by organisations and individuals. 
2. Examine the two database structures in depth.
3. The importance of the databases and why they are used.
4.  Literature review 

[bookmark: _Toc7795090][bookmark: _Toc39268557]1.3  Project Title
The title that the author will be working to is “SQL Vs Non-SQL Databases”. 
[bookmark: _Toc39268558]1.4 Background Information on SQL & Non- SQL Databases
‘Database is a systematic collection of data. Databases support storage and  manipulation of data. Databases make data management easy’[1]
Database Management Systems (DBMS) is a build-up of programs which allows individuals to give permission to access database, exploit data reporting and even representation of data .‘Database Management Systems are not a new concept and as such had been first implemented in 1960s’[1]. ‘Charles Bachmen's Integrated Data Store (IDS) is said to be the first DBMS in history’[1]. 
SQL ( Structured Query Language) is a type of programming language which is used to conduct data in relational databases. Relational databases use relations which is common to be tables, to keep data and then match data by using familiar characteristics in a dataset. SQL can be used to incorporate and edit search, update and delete database records.
There are a few familiar relational database management systems that consist of SQL are Oracle . Sybase, Microsoft SQL Server , Access and Ingres . 
Moving onto NoSQL, this however does not require a schema., it also does not need relations between tables. The structure of NoSQL is different also , all files are JSON documents. Therefore , it means they are entities that an individual can without hesitation read and understand. NoSQL introduces non-relational databases and immense performance. Which adopts a huge variation of data models. This type of database is noticed a lot and taken into consideration because of easy it is to use. 
Some of the benefits being the capability of a system which can give a definite response time. The ability to recover fast and quickly, and a huge availability. For NoSQL there a few databases included such as, MongoDB, MarkLogic, Couchbase, CloudDB, and Amazon’s Dynamo DB.
[bookmark: _Toc39268559]1.4b The Differences between the two
There are some high-level differences when being introduced to SQL & NoSQL, below some of the conclusions the author has come to. 
· SQL databases consist of tables whereas NoSQL databases focus on document-based key- value pairs,  such as graph databases or even wide -column stores. This process shows SQL databases symbolise data in form of tables that includes of n number of rows. But however, NoSQL are gathering pairs of key values , documents , graph databases or wide columns. they do not have a customary schema definition that needs to be adhered to.  
· SQL databases are pre-set schemas , but whereas NoSQL databases have dynamic schema for unstructured data. 
· SQL databases are known for being vertically scalable , however NoSQL databases are horizontally scalable. NoSQL databases are scaled by expanding the databases servers in the numerous resources to reduce the load.
· SQL databases are exceptionally good for the complex query intensive surroundings but comparing this to NoSQL they are no good for this. NoSQL are extremely poor to this because they do not have the established interfaces to perform such complex queries, and queries in NoSQL do not have half the power in SQL query language. 
· SQL databases unfortunately are not good for hierarchical data storage. NoSQL databases work perfectly with hierarchical data storage because this emerges the key-value pair way of storing data that is the same as JSON data. when wanting to store large data using NoSQL is more valued towards using. An example for this would be Hbase. 
· For high transactional based application SQL databases are suitable for high transactional type applications , this is because is very balanced and promises the atomicity as well as integrity of the data. when comparing to NoSQL it is still permissible to do this. But it is not recommended as it is still not balanced enough for high load and complex transactional applications.
· There’s incredible support available for all SQL databases this comes from their vendors. There are a lot of unbiased consultations who guide and help users with SQL database for huge amounts of large-scale deployments. If this was compared to NoSQL, then it is different. This is because with NoSQL users must count on community support and are downgraded to minimal  outside experts that is available for users to create and deploy large scale NoSQL deployments. 
· SQL databases focuses on ACID properties ( Atomicity, Consistency, Isolation and Durability) but NoSQL pursue differently.  They pursue Brewers CAP theorem ( Consistency, Availability and Partition tolerance )
[bookmark: _Toc39268560]1.4c Common database applications used for the two
However, the common software used for SQL for relational database management systems (RDMS) is MySQL. MySQL is a well - known open source database. It is typically been stacked alongside apache and PHP. But it also can be stacked with nginx and server-side JavaScript using Node js. There are few MySQL benefits such as the following.
· Replication – it has been found that by replicating MySQL database among thousands of nodes the work being created is beneficial because everything can be diminished heavily intensifying the scalability and the availability of business application. 
· MySQL sharding is extremely helpful to tasks such as,  when there is an astonishing amount of writing being composed on a high traffic website. Thus, by sharding My SQL servers, the application is prompted into many tiny servers dividing the database into many portions. This method is cost effective
· Memcached as a NoSQL API to MySQL, this is used to increment the practice of the data retrieval operations. Allowing an advantage of NoSQL API to MySQL server. 
· MySQL is available for all type of language platforms ranging from Linux, Windows, Mac, BSD and Solaris. And others such as languages like Node.js, Ruby, C#, C++, C, Java, Perl, PHP and Python.
· MySQL is a free open source and does not cost.


Moving on to NoSQL database a well - known source used is MongoDB. This is desired document-based NoSQL database, because it stores data in JSON like documents. This is a non- relational database with dynamic schema. This was founded by developers named DoubleClick, and the language it has been written is C++. This MongoDB is being used by many big companies such as the New York Times, MTV Networks . This is showing that it is a success application to use. 
The following are some benefits that come with MongoDB and some strengths.
· When trying to execute a query, this application manages to deliver outstanding achievements. This is done because all the related data is stored in a single document  which eradicates the join operations. 
· MongoDB can diminish the workload by accumulating the number of servers in the resource pool, other than counting on stand alone resources. However , it means this is horizontally scalable. 
· This application is simple for developers and administrators. This also authenticates the capability to shard database. 
· This application also givers freedom to develop data schema without modifying the current data. 
[bookmark: _Toc7795101][bookmark: _Toc39268561]1.6 Literature Review
Involvement with any current literature permits the author and enlightens them of what many other researchers have discovered when they have researched the same topics for their project. The author will be conducting research reviewing papers based on SQL and No-SQL. 
There are have been quite a few papers based on the topic of SQL vs No-SQL. Such as the author has come across the paper titled ‘ SQL and NoSQL Databases’ and the writers are ‘Vatika Sharma, Meenu Dave’. This paper is volume 2 , issue 8 created in August 2012. After thoroughly reading through the paper the author has come through a section where ACID is being mentioned such as ‘ ACID property is not used in the NoSQL databases because of data consistency so we get to know how SQL lags data consistency’[2]. This has helped their author with their research because it has given a detailed description on why ACID does not pursue in NoSQL and has helped the author have a better understanding for this project.
Another research paper has been purposely to the author for having some better understanding has been discovered titled “SQL vs NoSQL” published . By Dr. Alshafie Gafaar Mhmoud Mohmmed, Vol 3 issue 5 2015. In this paper it states that the movement of NoSQL database that has surfaced in the recent years to deliver a greater performance “compared to the predominant RDMS”. NoSQL databases displayed that they have the capability of conducting both the ‘REAL Time’ of applications for business as well as analytic enterprise search system. [3]. After reviewing this paper, the student found that this compares to the research currently being conducted by the student. It mentions that the NoSQL has a far better performance of the database compared to SQL. Relational Database Management System. This information will assist the student when it comes to developing the databases and displaying a comparison of both databases performance produced.
The author has found another article By Dr. Alshafie Gafaar Mhmoud Mohmmed. The author found that Cloud Database for NoSQL has a greater data consistency, a high availability also a partition tolerance for data management system. [4] This potentially meaning that Cloud Database is appropriate for an application due to the scalability. Nevertheless, it does come with a cost, that is the transactional guarantees, cleaner models of data and lastly relationships of applications maintained.
[bookmark: _Toc39268562]1.7 Resources and planning / development Methodology 
This section will go over the research and development methodology of this project. This is to develop the desired project; the author will need to make sure that the correct resources are available. If these resources are not the project could fail resulting in a high risk. By having a lost of essentials needed will pause this risk in the future for competition of this project. 
The author will need the following resources for completion.
· Computer – this is essential to build the database applications. 
· Books –  having access to books will help with any further research steps acquired during the development process. As well as a reference guide to support the development to create project. 
· Software – this is an extremely important resource as they will be the ones being tested to make the applications applying to SQL and NoSQL for the project. 
· Work diary – this is handy as it well help keep the author on track of what has or has not been created . as well as check off that has yet to be done or has been completed.

Planning is an extremely important, it is then only will a project be completed successfully. No planning will make a project take longer to develop, scenarios such as confusion , messy work can occur, and very inconsistent work can be created which can result in failure. By following these steps, a successful project can be created. The project deadline will also be submitted on time instead of overrunning the deadline. The author feels that organising and prioritising tasks efficiently will encourage motivation, so all tasks are being completed on time. 
[image: ]Below is a Gantt chart created by the author on the planning of the project development and research. 
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[bookmark: _Toc39268563]1.8 development methodology 
the development methodology chosen by project leader or teams is used for developing a project or product. This is an important step that acquires the importance on the goals of the project. It has been said ‘ Methodologies most often change in response to a project failure, inability to quickly respond to new requirements, quality issues with past releases, or frustration with the existing development’[5].  
It has also been discovered if a project creator was to use a dense branching  hierarchy , then the individual would be more intrigued on metrics for instance code velocity across branches. However , ‘If the team then moves to a more agile approach during system verification, then code integration velocity may no longer be of prime interest’[5]. 
[image: Top 12 Software Development Methodologies & its Advantages ...]












Figure showing agile methodology 



[bookmark: _Toc39268564]1.9 Legal and Ethical Issues
The author has come across the legal and ethical issues for databases. It is important to think about the privacy and security of data in a cloud database as it is extremely important and a problem as it allows the storage.  As well as management and sharing of convoluted data in a secure principle. It has been said ‘ Cloud database, a technology that clings onto Cloud Computing paradigm, has privacy and security challenges such as lack of awareness and hegemony of place of data stored, transaction log of data, malicious act, amongst others’[6]. However , the author has come to realise ethical issue in the cloud covers distrust for individuals. As individuals find it overwhelming with negative information to a cloud server provider, without any disturbance from third parties. 
[bookmark: _Toc39268565]1.10 conclusion 
This project proposal has covered an overview of the introduction into the topic of SQL vs NoSQL in section one, an extensive analysis of the background of SQL vs NoSQL and the many differences between the two are portrayed. Followed by the aims and objectives that the author has in store,  in order for the project to progress in an organized manner. The common databases that are used by both SQL and NoSQL allowed to author to discover a wider variety of databases that were not encountered previously. Having a wider knowledge of other databases has cause a larger impact for author and will be of assistance for future progression of the project in the next academic year. To end section one, a literature review was conducted. This allow the author to evaluate and search literature that is accessible to the topic of the project. 
The second section covered the research and development method of the project. This section begun by researching what development methodology is and how it is useful for a project. Followed by a discussion of the agile method, this allowed the author to have a better understanding of the development approach. Every project deal with ethical and legal issues, knowing what those issues are before progressing through a project can cause major issues along the way causing confusion and delaying the outcome of the project. Discovering a legal and ethical issue for SQL vs NoSQL has assisted the author to have a clear understanding before the implementation. 
Finally, the third section reviewed the resources and planning of the project. The author conducted a list of resources required for the project. This allow the author to have an organized schedule that will be of assistance for the project to progress in a smooth manner. A Gantt chart had been developed to monitor the time of completion of each section. This is a great way to manage time whilst doing the project.
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