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1. [bookmark: _Toc7795087][bookmark: _Toc39265078]Background to the proposed research  

1.1 [bookmark: _Toc39265079]Project Title
The title of the project that the author will be discussing is “SQL vs NON-SQL Database”
1.2 [bookmark: _Toc39265080]Project background 
In this final year project proposal, the author chose the topic of “SQL vs. NON-SQL Database”. This project will initially investigate the use of traditional SQL database as well as a non-SQL database approach. The author will be reviewing the advantages as well as disadvantages of using SQL database compared to a NON-SQL database. For the author to accomplish this goal, a comparison also an evaluation of research currently published about SQL vs NON-SQL databases will be done. All literatures sources that will be used for the project will be referenced appropriately at the end of this project using a numeric system, also appending a bibliography.
This study will also analyse numerous research methods, this way the author will be able to decide an applicable method for the project proposed. Planning any potential problems that may occur prior to starting the project will minimise any challenges from happening. In order to minimise any potential risk of failure, the author has created a note of risks that may occur, ethical and legal issues will be created. 
The reason for choosing this project proposal is because the author finds this  topic interesting, reason being, although the difference between SQL and NO-SQL database is a simple interpretation, it is still easily confused amongst a lot of individuals not knowing which is better. Although there have been certain studies about this project, the author decided to take a different approach.  

1.3 [bookmark: _Toc7795089][bookmark: _Toc39265081]Aims and Objectives
The aim of this project is to investigate the use of traditional SQL and non-SQL database approaches. 
Here bellow is a numeric list of the objectives for the proposed project:
1) Analyse and examine SQL and non-SQL databases and, the way they are being used in academia currently.
2) Oversee a research to determine individuals experience with SQL and non-SQL.
3) Comparing the two different techniques in a development project.
For the project proposal, the author is required display a comparison of SQL and non-SQL database approach in a development project. The author will also discuss which approach is used frequently compared to the other and why.
1.4 [bookmark: _Toc39265082]Background information about SQL vs Non-SQL
A large decision an individual or even a business must make when choosing a database, whether it may be a SQL data structure of a non-SQL. Both may be great choices; however, each data structure does have a clear pro and con which must be considered. The author will highlight the benefits non-SQL and SQL as well as divide the most important differences between both.

1.4.1 [bookmark: _Toc39265083]SQL
Structured Query Language (SQL) is a programming language for dealing with relational databases.[1] Relational databases use tables that are commonly called (relations) in order to hold data. The data is then matched using conventional attributes that is in the dataset. Example of relational DMS (database management systems) which commonly utilise SQL are the following:
· Microsoft SQL Server
· Oracle
· Ingres
· Sybase
· Access

1.4.2 [bookmark: _Toc39265084]Non-SQL
A non-Structured Query Language is self-explanatory. A non-SQL does not implement relations between tables. All the documents of a non-SQL are JavaScript Object Notation (JSON) documents. JSON documents are entire entities which an individual can immediately understand and read. 
A Non-SQL is simply a high performance non-relational database which commonly uses a large array of data models. A non-SQL database is frequently established for a variety of reasons such as the use of the database being so easy, the resilience being so strong, having a large availability also the performance being scalable. Examples of non-SQL database are the following:
· Couchbase
· MongoDB
· CloudDB
· Amazon DB (Dynamo)
· MarkLogic

1.5 [bookmark: _Toc39265085]Differences between SQL and Non-SQL
With SQL and non-SQL, there are several differentiating factors. These differences are essential to comprehend when it comes to deciding which database would be the base DMS for a business or academy. After thorough research, the author has highlighted the important differences of the two databases:  
1.5.1 [bookmark: _Toc39265086]The Scalability
The scalability of SQL and non-SQL is a large difference. Numerous SQL databases are scalable vertically. This simply means that an individual can increase the load on a server. This is done by boosting components such as the CPU (Central Processing Unit), RAM (Random Access Memory) or SSD (Solid-State Drive). On the other hand, a non-SQL database is scalable horizontally. This means that the database can withstand increased traffic. This is done simply by adding together extra servers to the database. The ability of a non-SQL is to come to be more effective and larger. This makes the non-SQL database an ideal choice for a bigger data set or a perpetually evolving data set.
1.5.2 [bookmark: _Toc39265087]The Language
The language of a relational SQL and non-SQL database is a major difference between both databases. With SQL databases, as mentioned above, uses Structured Query Language. This is to manipulate and define data, allowing SQL to be used more widely, also being exceedingly versatile. Nevertheless, using SQL makes it more restrictive. With SQL, it does necessitate the utilisation of a predefined schemas. This is so before work can begin, the predefined schemas will ascertain the structure of the data.
As SQL schema is predefined, with non-SQL database schema is dynamic. This if for data that is unstructured, also with dynamic schema, there are numerous ways of storing the data. This may be document oriented, graph based, arranged as a ‘KeyValue’ store or column oriented. With non-SQL being exceptionally adaptable, it allows users to construct documents without needing to define and plan the structure. The user may insert the fields as they progress, they can also oscillate the syntax from database to database. [2] Also allowing users to provide every single document its individual unique structure. Overall, this would deliver users with more freedom.  
 
1.5.3 [bookmark: _Toc39265088]The Structure
Another large difference between SQL and non-SQL is their structure. Taking the structure of SQL databases, they are ‘table based’. The table-based structure of a SQL database makes it a preferred preference for applications. Especially the applications which necessitate multi-row transactions. An example of this would be legacy systems. This system is simply a computer-based program which is old or redundant in terms of programming language, techniques, platforms and terminology [3], or accounting systems that were initially created for a relational structure. Whereas non-SQL databases can graph databases, be crucial assessment pairs.            
1.5.4 [bookmark: _Toc39265089]The Community
Lastly, the final consideration to make when considering the different between the two databases is the community. The author found that because of the maturity of SQL, the database has an increasingly developed and considerably stronger community in contrast with non-SQL. Over the past few years there have established numerous forums such as ‘sqlteam.com’.[4] As well as chats that are accessible where specialists of DBMS can distribute their understanding and review the best practises of SQL. The community of for non-SQL is not as well characterized as SQL, even though the growth of non-SQL is increasing rapidly. The reason why it is not well defined compared to SQL is because non-SQL is quite relatively new. 

1.6 [bookmark: _Toc39265090]Use Of SQL
After doing some extensive research about the use of SQL Relational Database Management System (RDBMS) ‘MYSQL’ software vs Non-SQL Database using MongoDB software, the author located a website which displayed a graph, shown as figure 2, displaying the stack overflow questions for MYSQL and MONGODB. The graph displays that SQL language is easier to communicate with the relational database management system. With MYSQL an individual can build custom dashboards, it also allows the user to store data and retrieve the data directly from the database in quick time.
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Figure 2: MySQL (SQL) vs MongoDB (Non-SQL) Stack Overflow Questions [5]




1.7 [bookmark: _Toc39265091]Use of Non-SQL
Here bellow is a Google Trends graph of SQL (MYSQL) and Non-SQL (MongoDB):
[image: ]
Figure 3: MySQL (SQL) vs MongoDB (Non-SQL) Google Trend [6]
With databases, ACID support is not required. ACID is term used for SQL, when broken down, each letter stands for Atomic Consistency Isolation Durability. Whereas, with Non-SQL used BASE, also known as, Basically Available Soft State Eventually Consistent. Also, validations logic and constraints will not be needed in order to be implemented in the databases. [7]

1.8 [bookmark: _Toc39265092]Literature Review
Reviewing literature that is similar the project proposal allows the author to have a better knowledge and understanding of previous individuals who have published papers. After looking thoroughly, there are a limited amount of papers on SQL vs non-SQL meaning there is obviously a gap in the research.
A paper title “SQL and NOSQL: Which is Better?” was published electronically by two researchers called Mrs. Rhoini G. Gaikwad and Dr. A. C. Goje. In their paper it did state that “even though non-SQL has evolved extremely fast; it does however still lag behind relational database. This is because it lacks a standard query language.” [8] This indicates to the author that if Non-SQL had a standard query language introduced, it would benefit a lot of users.
Another research paper titled “SQL vs NoSQL” stated that the database movements of non-SQL, which were discovered in recent years, “was to offer a better performance compared to the predominant Relational Database Management System.” [9] 
Reviewing this paper, the author was able to acknowledge that a non-SQL database has displayed that it is competent of managing business applications in real time as well as enterprise also analytic search system.
Lastly, another research paper, that stood out to the author, was published by a researcher called “Dr. Archana Raje, Anket Jagale”, titled “SQL vs NoSQL: NewSQL The Solution for Big Data”. This reason why it made an impact to the author was because unlike other research papers that the author has viewed. This paper introduces a new database solution called ‘NewSQL’ into the long debate about SQL vs NoSQL. The researcher states that the NewSQL database is a better option out of SQL and NoSQL because NewSQL is a more improvement of SQL. “It offers a horizonal scalability whilst still upholding the properties of ACID (Atomic Consistency Isolation Durability)” [10] This simply states that the NewSQL has discovered the ideal position amongst scalability, speed, availability and consistency. Although NewSQL is still in its early stages, however, it does meet the requirements for an archetype database. 

2. [bookmark: _Toc39265093]Research and Development Methods
2.1 [bookmark: _Toc39265094]Introduction 
This section will study the research strategy and development methods of the proposed project. This is to make sure that the topic of research is analysed and reported in depth. The author will be discussing any ethical or legal issues that have a potential chance of arising during the testing of the databases. Doing this will allow the author to manoeuvre any issues that may develop.
2.2 [bookmark: _Toc39265095]Research Philosophy & Approach
A Research Philosophy is simply a method to initiate research a topical area of approach. It is essential to take into consideration that the amount of philosophies available, selecting the best philosophy for one’s project is especially important because not all projects are suitable for particular philosophies. The author has come across two philosophies that he finds would be suitable for projects research. These are the following:
· Phenomenology 
· Positivism 
The author decided that the appropriate research philosophy for this particular project would be positivism. Reason being the author will be required to collect a large sum of data by developing questionnaires, surveys and assessing studies that have been previously done. This will lead to retrieving better results which will assist the author with the project proposed.  


2.3 [bookmark: _Toc39265096]Limitations & Risk
Examining and creating a limitation, as well as risks for a project prior to beginning it is crucial. Reason being, if this is not carried out, the project may potentially face complications and have a risk of failure.
2.3.1 [bookmark: _Toc39265097]Legal and Ethical Issues
With the topic “SQL vs Non-SQL Databases”, the legal an ethical issue that the author may face is not likely to occur. However, the author discovered a research paper discussing the security and ethical issues of the software ‘Cloud DB’ for Non-SQL. In the paper, the researcher states that when IT companies subscribe to ‘Cloud’ to store their data and necessary resources. “Various security and privacy issues attack user’s data”. [11]   The way the author can resolve this issue is by making sure the interface authentication strong, making sure the authentication and access control is applied with encrypted transmission. 

2.4 [bookmark: _Toc39265098]Development Method
Development method can be considered as a structure to guide the process of the development side of the project. For any projects, an individual is starting, the amount of development methods is countless. The top methodologies that author found are ‘Agile Method’ and ‘Waterfall Method’. The waterfall method is by far the simplest to comprehend and use. This is the methodology that will be used by the author.
[image: Waterfall vs. Agile: Which Methodology is Right for Your Project?]












Figure 3: Waterfall Model vs Agile [12]
The reason why the author decided to choose the waterfall method because the approach is deemed easier to follow. Also, it will require the author to complete each step before proceeding to the next step. Thus, allow an organized completion throughout the project. For example:
Requirements


Design


Implementation


Verification


Maintenance



3. [bookmark: _Toc39265099]Resources and Planning
3.1 [bookmark: _Toc39265100]Resources Required
For the author to cultivate the project mentioned in the title, a few things should be taken into consideration in order to certify that the right resources are easily accessible. Not having the correct resources may result in the project failing. Obtaining an organised record of the resources that are required will substantially minimise encountering any risks. Here bellow is a list that the author created prior starting the project, this list involves software, hardware and assorted items needed in order to create the result:  
1. Books – Books such as “Headfirst SQL” by Lynn Beighley or “SQL Queries for Mere Mortals” by John L. Viescas & Michael J. Hernandez will be used by the author as a guide to in assistance to developing the project.    
2. Computer/Laptop – A computer or laptop will be used by the author to create the databases.
3. Tutorials - Online tutorials will allow the author to have a visual assistance and have a more profound understanding of the topic.
4. SQL Software – The software that will be used for the SQL side will be ‘Microsoft SQL Server’ & ‘Microsoft Access’
5. Non-SQL Software – The software that will be used for the Non-SQL side will be MongoDB. After some research, the author found that MongoDB is used more frequently compared to ‘Couchbase’ or ‘Oracle’.
3.2 [bookmark: _Toc39265101]Gantt Chart
The author created a Gantt chart in order to demonstrate evidence of the management of the product and the way it was planned. The Gantt chart was created using PowerPoint Timeline. It identifies the timescale for each component of study:
[image: ] 
Figure 4: SQL vs Non-SQL Gantt Chart


4. [bookmark: _Toc39265102]Conclusion
This project proposal has covered the argument of SQL vs Non-SQL databases, the author gathered necessary data in conjunction to the project proposed. The first section discussed ‘Background information’ exposed methods as well as software that can be used when implementing both SQL and Non-SQL databases. The second section analysed the ‘Research and Development Methods’. Through the discussion of research and development methods, the author found the best philosophy to use being ‘positivism’. This will initially give the author the results that he can have confidence in because it will be gather raw data. Also, a discussion of any legal and or ethical issues that the author may face during this project were investigated. Although the likelihood of these issue occurring and low, after doing some research online, the author did find an ethical issue that may arise. To complete this project proposal, the author lastly reviewed and discussed the resources and planning that will take place for the project. Each resource that will be used has been listed and defined for why it will be required for the project. As well as a Gantt Chart Timeline as been displayed. The chart displays how the author will manage his time with each section of the project. 
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