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	LEVEL 6 ASSESSMENT SPECIFICATION 



	Student name:
	     Jared Wilkinson
	Student ID number:
	237488

	Programme:
	BSc Applied Computing 

	Module:
	Big Data

	Module code:
	
	[bookmark: _Toc528345705][bookmark: _Toc528345832][bookmark: _Toc528347297][bookmark: _Toc528347895][bookmark: _Toc528348168]Contribution to Overall Module Assessment (%):
	50%

	Lecturer:
	John Williams
	Internal Verifier:
	Jeanette Adams

	Assignment Title:
	Big Data Report
	Word count (or equivalent):
	2000

	Submission deadline:
	26/10/2018
	Return date of provisional marks & written feedback:
	

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  











	Module Learning Outcomes 
(from module syllabus)

	
1. 	Critically discuss the concepts behind, sources of and problems related to Big Data
2. 	Design, build and professionally document a small data warehouse suitable for use with Big Data
3. 	Perform data analysis and reporting on complex data within a Big Data data warehouse
4. 	Demonstrate a creative use of appropriate data mining and data visualisation techniques within a Big Data context.






	
TASK DESCRIPTION




Write a 2000-word report that discusses the origins and sources of Big Data, and identify potential solutions for commonly encountered problems in the use of Big Data. 
Skewen News, are a local news provider. News articles are posted on the company's news feed. Their USP is that they have a local bias, and concentrate mainly on local interest stories whilst still reporting on some major national and international stories.
· Discuss the different types of data that the company will need to capture, process and store
· Critically appraise the tools and technologies available to the company and recommend which combination of these the company should use.
· Identify any potential weaknesses within the proposed system and suggest creative solutions to help ameliorate these.’
Your report should focus on
· Origins and sources of Big Data in terms of volume, velocity, variety.
· Ambiguity problems associated with Big Data.
· Big Data architectures and technologies both current and emerging.
The reports should be appropriately referenced and should include the appropriate tables of contents, tables of figures and tables of tables. Any figures should have titles and identification labels. The document should also be spellchecked and grammar-checked.
The report should be submitted via Turnitin.

















	GUIDANCE FOR STUDENTS IN THE COMPLETION OF TASKS



NOTE: The guidance offered below is linked to the five generic assessment criteria overleaf.

1. Engagement with Literature Skills
Your work must be informed and supported by scholarly material that is relevant to and focused on the task(s) set; you should make use of scholarly reviews and primary sources, where appropriate (for example, refereed research articles and/or original materials appropriate to the discipline).    You should provide evidence that you have accessed a wide range of sources, which may be academic, governmental and industrial; these sources may include academic journal articles, textbooks, current news articles, organisational documents, and websites.  You should consider the credibility of your sources; academic journals are normally highly credible sources while websites require careful consideration/selection and should be used sparingly.   Any sources you use should be current and up-to-date, mostly published within the last five years or so, though seminal/important works in the field may be older.  You must provide evidence of your research/own reading throughout your work, using a suitable referencing system, including in-text citations in the main body of your work and a reference list at the end of your work. 

Guidance specific to this assessment: 


2. Knowledge and Understanding Skills
At level 6, you should be able to demonstrate coherent and detailed knowledge and a systematic understanding of the subject area, at least some of which is informed by the latest research and/or advanced scholarship within the discipline. You should be aware of the uncertainty, ambiguity and limits of knowledge. Your work must demonstrate the growing extent of your knowledge and systematic understanding of concepts and underlying principles associated with the subject area.  Knowledge relates to the facts, information and skills you have acquired through your learning.  You demonstrate your understanding by interpreting the meaning of the facts and information (knowledge). This means that you need to select and include in your work the concepts, techniques, models, theories, etc. appropriate to the task(s) set.  You should be able to explain the theories, concepts, etc. meaningfully to show your understanding.  Your mark/grade will also depend upon the extent to which you demonstrate your knowledge and understanding; ideally each should be complete and detailed, with comprehensive coverage. 

Guidance specific to this assessment: 




3. Cognitive and Intellectual Skills
You should be able to: critically evaluate evidence, arguments, assumptions, abstract concepts and data some of which are at the forefront of a discipline (and that may be incomplete) to devise and sustain arguments, to make judgements and/or solve problems; describe and comment upon particular aspects of current research, or equivalent advanced scholarship, in the discipline Your work must contain evidence of logical, analytical thinking, evaluation and synthesis. For example, to examine and break information down into parts, make inferences, compile, compare and contrast information.  This means not just describing what! But also justifying: Why? How? When? Who? Where? At what cost? At all times, you must provide justification for your arguments and judgements.  Evidence that you have reflected upon the ideas of others within the subject area is crucial to you providing a reasoned and informed debate within your work.  Furthermore, you should provide evidence that you are able to make sound judgements and convincing arguments using data and concepts.  Sound, valid conclusions are necessary and must be derived from the content of your work.   Where relevant, alternative solutions and recommendations may be proposed.

Guidance specific to this assessment: 


4. Practical Skills
At level 6, you should be able to apply the methods and techniques that you have learned to review, consolidate, extend and apply your knowledge and understanding, and to initiate and carry out projects. You will deploy accurately established techniques of analysis and enquiry relevant to the discipline, and apply them in complex and unpredictable contexts, to devise and sustain arguments and/or to solve problems. You should be able to frame appropriate questions to achieve a solution - or identify a range of solutions. You should be able to demonstrate how the subject-related concepts and ideas relate to real world situations and/or a particular context.  How do they work in practice?  You will deploy models, methods, techniques, and/or theories, in that context or circumstances, to assess current situations, perhaps to formulate plans or solutions to solve problems, or to create artefacts, some of which may be innovative and creative.  This is likely to involve, for instance, the use of real world artefacts, examples and cases, the application of a model within an organisation and/or benchmarking one theory or organisation against others based on stated criteria.  You should show awareness of the limitations of concepts and theories when applied in particular contexts.

Guidance specific to this assessment: 


5. Transferable Skills for Life and Professional Practice 
Your work must provide evidence of the qualities and transferable skills necessary for graduate-level employment requiring the exercise of initiative and personal responsibility and decision-making in complex and unpredictable circumstances.  This includes demonstrating: the learning ability for professional development to advance existing skills and acquire new competences of a professional nature that will enable you to assume significant responsibility within organisations; that you can initiate and complete tasks and procedures, whether individually and/or collaboratively; that you can use appropriate media to effectively communicate information, arguments and analysis in a variety of forms to specialist and non-specialist audiences; fluency of expression; clarity and effectiveness in presentation and organisation. Work should be coherent and well-structured in presentation and organisation.


Guidance specific to this assessment: 






	
     STUDENT FEEDBACK FORM



This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	60
	42

	Engagement with a wide range of research-informed literature, including sources retrieved independently. Selection of relevant and credible sources.  Very good use of referencing, with no inaccuracies.
	
	

	
	
	

	2. Knowledge and Understanding Skills

	20
	13

	Knowledge is reasonably extensive coherent and detailed.  
	
	

	
	
	

	3. Cognitive and Intellectual Skills

	10
	8

	Sound critical thinking, analysis, synthesis and evaluation demonstrating critical thinking. 
	
	

	
	
	

	4. Practical Application Skills

	
	

	





	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	10
	7

	Demonstrates very good graduate employment skills, with just occasional minor weakness.
	
	

	
	
	



	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	70%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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Introduction

This report will be looking into where Big Data can originate from by looking at the various sources that it can come from and also some of the problems that occur when using Big Data. This report will be looking at an example of an organisation that would use Big Data, that example being Skewen News. This would involve looking at the different types of data that the company would need to capture process and store. The various tools and technologies that would be used by Skewen News will also be looked at to decide which of these would be most suitable for the organisation. This will involve looking at their different strengths and weaknesses to evaluate which tools and technologies would be most appropriate. A database design will be drawn up based on these findings. Finally, a conclusion will be made at the end of the report that will serve to summarise what has been discussed.


Origins of and sources of Big Data

In order for understand what data the client will need, it is important to look at the client itself. Skewen News is a locally based news provider that mainly concentrates on local news stories with some focus on international stories. In order for them to grasp the concept of big data, it is necessary for them to understand the origins and various sources that big data can come. They will also need to consider the types of data that they will need to use for their system in terms of volume, velocity and variety. How the company needs to effective use these principles will also need to be looked at to show how it can greatly benefit them.

Volume

Volume refers to the size of the data that needs to be collected. This is important as Skewen News is a small local news organisation. They need to be able to be in control of the amount of data that they collect. This means that they do not become overwhelmed with an excessive amount of data from various sources such as social networking sites. If this were allowed to happen, it could have massive consequences for the company as they would be unable to produce news articles quickly and would mean that they would need to store more data than they could potentially store.

Velocity

Velocity refers to how quickly the data is collected. This is important to consider as Skewen News needs to be able to collect the data quickly in order to be able to produce news articles quickly. By doing this, they can ensure that the articles that they publish are up to data which will give them an advantage over their competitors. Failing to collect this data quickly would mean that the articles they produce would be outdated or irrelevant.

Variety

Variety refers to the various sources that the data can come from. As Skewen News is a news organisation, it will be important to consider what types of data they will be dealing with. By looking at other news organisations, it can be assumed that Skewen News will need to capture things such as the title of an article, the data that it was published, the article itself as well as the various images that accompany the article. Other types of data they could use include things such as audio and video which could be used to supplement the articles. They will need to get this information from places such as social networking sites including Facebook and Twitter.


Tools and Technologies

In order for Skewen News to be able to use Big Data, there are several tools and technologies that are required. This includes several different database platforms and architectures as well as various techniques such as data harvesting, analytics and visualisations which are needed to collect and process the data into something that will be meaningful to Skewen News. Also, these will need to be compared and contrasted in order to work out which tools and technologies would be most suitable for them.

Architectures

Data Warehousing

Data warehousing refers to [1] “a database that contains very large stores of historical data” It serves to take the massive amounts of data that a company will store and sort it into a single central location. A data warehouse will be [1] “optimized with data retrieval in mind” which makes the job of reporting and analysing the data easier. The benefit of using this architecture is that it allows a company to have greater control over their data. However, scalability becomes an issue if the data outgrows the database which results in greater costs associated with a large database.

The Cloud

Cloud based data storage serves to take the data that is held in data warehouses and store it remotely instead of locally. This is usually done when data warehousing becomes impractical due to the scale of the data that a company needs to store. The main advantage of using the cloud is [2] “dramatically lower costs for smaller firms” due to a large local data warehouse not being required. Also, [2] “ease of access to resources and scalability are also improved”. However, several disadvantages include [2] “security issues, reliability and potential connectivity issues”. Security is important to consider as Skewen News will no longer have control over what happens to their data when in the hands of another company. This could potentially present privacy issues in the future.



Visualisation

Visualisation is essentially the practice of [3] “presenting data in a pictorial or graphical format”. This is done in order to allow companies to present their analysed data in a way that they can understand and also to [3] “identify relationships, patterns and emerging trends”. This technique is beneficial as it can be used to support the decision making of a company in order to gain an advantage over their competitors.


Data Harvesting

Data harvesting is the process of collecting data with the intent of [4] “finding patterns, anomalies and correlations in order to predict outcomes”. Some of the ways that data can be harvested include using internal systems, web scrapers, government data and health data.

Web Scraper

One important tool that Skewen News can take advantage of is a web scraper. Web scraping is the practice of [5] “extracting information from websites with the use of special software”. This collects unstructured data and turns it into structured data that the company can use.

Analytics

Big Data analytics is carried out in order to [6] “allow companies to make better and faster decisions with data that was previously unusable” This data can come from various sources such as [6] “sensors, devices, video/audio, networks, log files, transactional applications, web and social media”. By analysing this data, it allows companies to do things such as gain a competitive edge over their competition which would greatly benefit Skewen News.



Platforms

Hadoop

Hadoop is essentially an open source Java based database platform created by the Apache Foundation that can [7] “effectively store large amounts of data in a cluster”. It does this by making use of parallelisation which [7] “has an ability to allow us to process data across all nodes”. Several things that Hadoop can be useful includes predictive analysis, fraud protection and providing recommendation analysis.

Some of the big advantages of using Hadoop include [8] “being able to use a wide range of structured and unstructured data sources”, being [8] “cost effective and fast”. It also duplicates data automatically. Hadoop is also very scalable and can go from between 1 and 1000 machines at one time. The open source nature of this platform means that there are no costs associated with installing it, which makes using it particularly beneficial for smaller organisations such as Skewen News. However, several disadvantages include [8] “a lack of preventive security measures, being unsuitable for small amounts of data and also being vulnerable to various security threats due to the Java language that it is based on”.


NoSQL

NoSQL is a subset of SQL. The main thing that defines NoSQL over regular SQL is that it is meant to [7] “Handle large amounts of unstructured data” whereas SQL is used for structured data. It does this without using any particular schema and is designed to be an alternative to a relational database. This is important to consider as approximately 80% of all data on the internet is unstructured.

The big advantage of using NoSQL is that [7] “It is particularly fast when dealing with larger amounts of data”. This is particularly advantageous as NoSQL is designed to be very scalable and the high performance helps when a database starts to grow. It also allows easy database maintenance and despite not being open source such as Hadoop, is still very cheap to install and use. However, some of the main drawbacks associated with using NoSQL include [9] “a long list of security issues, poor data consistency as well a lack of standardization”. The lack of standardization is something to consider as NoSQL is designed to deal with large amounts of unstructured data that could be coming from various sources.



Microsoft HDInsight

Microsoft HDInsight is database platform that is based on the Apache Hadoop framework however it can use several other frameworks including [10] “Hadoop, Spark, Hive, LLAP, Kafta and Storm R”.. The main difference that HDInsight has over other database platforms is that instead of being run locally it is done through the cloud.

There are several benefits to using HDInsight, the main advantage being the cloud based nature of the platform. This brings about cost benefits as well as scalability benefits. A company does not have equipment to run and maintain the database and they will be able to have a database as large as they need to. Having to run a database platform locally would present the possibility of running out of space at some point. Some of the drawbacks however include the requirement of a lot of management in order to maintain the database as well as needing members of staff to have a certain level of platform expertise.



Recommendations

Based on the research carried out above on various tools and technologies, it is possible to make some recommendations as to which of these would be most appropriate for Skewen News. To begin with, several different database platforms were compared which included Apache Hadoop, NoSQL and Microsoft HDInsight. When comparing these platforms, it was decided that Hadoop would be the most suitable for reasons of cost, scalability as well as the parallelisation that it offers. As Hadoop is designed to be run locally, Skewen News would require a suitable data warehouse. Data harvesting will be useful to them as it will enable them to collect large amounts of data from different sources. The use of analytics will allow them to study patterns in their data and to help them to gain a competitive advantage. Finally, data visualisation will be useful as it will allow them to put their data into a format that will make it easier to comprehend, which in turn will help to make the analytics easier.



Conclusion

To conclude, it is clear that big data can greatly benefit Skewen News based on several key points. The ways in which they can acquire data are important as they need to ensure that they can manage the volume of data, to ensure that the data can be collected quickly and that they can have a variety of different data sources. These need to be considered in order for Skewen News to be able to effectively use big data. The various tools and technologies that they need to use have also been considered to show how they can also benefit the use of big data. They have been compared and evaluated to find which are the most suitable for Skewen News.
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