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	LEVEL 6 ASSESSMENT SPECIFICATION 



	Student name:
	Keiran Lewis
	Student ID number:
	119965

	Programme:
	BSc Applied Computing 

	Module:
	Big Data

	Module code:
	
	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:
	
	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
	47

	Engagement with an extensive range of relevant and credible literature, informed by the latest research. Consistently accurate application of referencing. 
	
	

	
	
	

	2. Knowledge and Understanding Skills

	20
	16

	Clear awareness of challenges to established views and the limitations of the knowledge base.
	
	

	
	
	

	3. Cognitive and Intellectual Skills

	10
	7

	Ability to devise and sustain persuasive arguments, and to review the reliability, validity and significance of evidence.
	
	

	
	
	

	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)
	77%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	







Big Data
Skewen News Agency
     
fad-lc





Contents
1.1 Introduction	12
2.1 Types of Data for Skewen News	12
2.1.1 Origins	12
2.1.2 Volume	12
2.1.3 Velocity	12
2.1.4 Variety	12
2.1.5 Types of Data	12
3.1 Tools & Technologies Available to Skewen News	13
3.1.1 Data Architectures	13
3.1.2 Platforms	13
3.1.3 Data Harvesting	13
3.1.4 Data Visualisation	14
4.1 Potential Weaknesses & Solutions for chosen Technologies	14
5.1 Bibliography:	14



[bookmark: _Toc528350314]1.1 Introduction

This report will be in discussion of the Skewen News who is a local news provider for their area, Skewen in which they have various reports on recent news within the Neath Port Talbot area. Throughout this report I will be discussing the different types of data that are necessary for a news company like Skewen to hold in order to store and potentially analyse this data in the future. Once the data has been identified in terms of the 3 Vs which will be explained below there will be a section dedicated to the various tools and techniques required to carry out the tasks that Skewen News requires. The end this report we will look at the potential risks that could occur with the proposed system to Skewen and what workaround may be necessary in order to aid Skewen in the future.


[bookmark: _Toc528350315]2.1 Types of Data for Skewen News
[bookmark: _Toc528350316]2.1.1 Origins
Before discussing the types of data that Skewen capture, process and store it is important to understand a concept created an analyst of big data that defined what big data is made up of, whose name was Doug Laney, he defined big data as: [1]

[bookmark: _Toc528350317]2.1.2 Volume
Volume is the sheering amount of large data that can now be stored between both the customers of the Skewen News website when using it and also how much Skewen News is able to store from the users that input far more data into the websites news pages. The type of volume of data that would be stored about the website would be unstructured as Data London gives examples of other e-commerce organisations that involve in large amounts of data about their customers and store that information for future purposes to perform analytics for example on whether users enjoy the current stories that being reported on the website. [2]

[bookmark: _Toc528350318]2.1.3 Velocity
Velocity involves the streaming of data and with the large amount of national and international news that occurs every minute it is necessary for Skewen News to be able to sieve through as much as the data as possible in an appropriate speed to which it is a manageable for a small based company like Skewen News. Some examples they could use are the likes of RFID tags which is one of many tools that can be used to collect and process the data.

[bookmark: _Toc528350319]2.1.4 Variety
Variety is the final piece of data which entails the many different formats that can be collected from different sources for Skewen. The two types of formats that can be collected are either structured (numeric data) or unstructured which will cater more towards the type of data Skewen will be collecting which is consists of emails, videos, audios and text documents.

[bookmark: _Toc528350320]2.1.5 Types of Data
	With the three Vs in mind it is important for Skewen News to be able to cover the entire basis with the technology and tools available to them which will be discussed later on as iMarticus suggests, “Comprehend market Conditions, and know your Customer Better and Cost Saving” [3] these three which stood out the most to me are greatly beneficial to Skewen News and important as they need to understand their audience and what they have to offer with the types of news that reported as well as ensuring that there is readily accessible amount of data for them to be able to perform some sort of analysis on such as stories for future news, etc. and the ultimate benefit of being able cut down on costs with being able to gain access to data from external sources and being able to store large quantities  of various types of data without and still having a potential future use for it in the future.
	The types of data that are collected from Skewen News can be placed into two main categories which are the author of the report/journal and the report/journal itself, these can be further split down into sub categories by listing off the authors details such as; name, contact details, previous articles produces and the journal can list; additional authors, date/time published, title, images, related content, sources. 

[bookmark: _Toc528350321]3.1 Tools & Technologies Available to Skewen News
[bookmark: _Toc528350322]3.1.1 Data Architectures
Data Warehousing
Ralph Kimball states that data warehousing, “must make information easily accessible. The contents of the DW/BI system must be understandable.”[4] This is true for data warehousing as data warehousing houses large amounts of data that is stored. This data needs to be consistent when capturing, processing and storing the various types of structured data for the data in the first place to be useful. If there is the any duplication of data, due to bad naming conventions then there will be unnecessary data which could result in delays when trying to analyse and query the data because the system has to process through more data.

Cloud Data
Cloud data would be the most optimal data architecture to implement into Skewens newly proposed system because it does not require any additional hardware or software other than the cloud package itself and can perform to the same standard as traditional data warehouse, one business example of cloud data being used was from Stephen Borg who works for Cerberus Technologies in which he mentions “It easily processes 20+ million transactions per day, regardless of the footprint of the tables and the type of analytics required by the business.” [5] This was all done using Amazon’s cloud data package Amazon Redshift where they were required to process large amounts of data but for a relatively small organisation that would not require and be able to afford the price of going for the traditional data warehouse.

Data Lake
One of the key differences between a data lake and a data warehouse is the type of data that is stored in these architectures. Although a data warehouse is able to store both unstructured and structured data it will then need to go through the process of cleansing all the unstructured data before it can be used for future analysis. While data lakes are able to store vast amounts of unstructured data and store them in a structured manner through the meta data that is stored with them, this makes it far more cost effective when compared to the unstructured data that is stored in warehouse that cannot even be used without some additional data cleansing implemented into a data warehouse.

[bookmark: _Toc528350323]3.1.2 Platforms
Hadoop
An open source Java based database platform created by the Apache Foundation that is “designed to store very large data sets reliably, and to stream those data sets at high bandwidth to user applications.”[6] this platform is a necessity for the type of system that Skewen News is trying to design and implement into their organisation as it involves it storing and processing large amounts of data with little financial costs as well as being able to handle both structured and unstructured data and having easy scalability where the processes can be replicated across hundreds of machines to thousands. This in turn will only increasing the level of structured and unstructured data being processed and stored, this platform is optimal for Skewen News as they will want to process as much data about local, national and international news as quickly as possible in the most cost effective way. 

NoSQL
NoSQL handles data the opposite of that to normal SQL where it deals with the unstructured data side as Christof Strauch states “They do not make expensive object-relational mapping necessary (such as Key/Value-Stores or Document-Stores)” [7] He continues by saying that this is particularly useful for applications that involve storing data structures that are not very complex. NoSQL again comes with similar benefits to that of Hadoop where the user is able to setup multiple clusters to process and store the large amount of unstructured data in a timely manner and also be cost effective while doing it compared to the likes of normal SQL.

[bookmark: _Toc528350324]3.1.3 Data Harvesting
Gráinne Maedhbh Nic Lochlainn defines data harvesting as, "Harvesting data, as its agricultural name suggests, is similar to gathering crops because it involves collection and storage with the expectation of future reward." [8] One such tool that can gather a lot of data both structured and unstructured in a short period of time is a google chrome extension called Scraper which allows the user quickly obtain data from various websites that the data harvester is able to scrape and will export all of the data into an excel sheet. This type of tool can aid in discovering any hidden data from websites where it has been used to extract data from as well as cost saving as the extension is completely free and able to obtain large amounts of data if Skewen are able to gain access to the appropriate sources of information for the data. 

[bookmark: _Toc528350325]3.1.4 Data Visualisation
Data visualisation is the transformation of structured data that can be analysed and displayed in the form of graphs, charts and other visual diagrams. Kristi Morton hones in on a specific data visualisation tool which is, Tableau public, she says “On Tableau Public and Many Eyes, users can download, edit, and republish any visualization and supporting data set.”[9] this is all you can ask for from a data visualisation package as it can enable the likes of Skewen News to be able to spot trends in the data they have collected, processed and stored and make better business decisions on what to do with current and future data.


[bookmark: _Toc528350326]4.1 Potential Weaknesses & Solutions for chosen Technologies

From the discussion made above I have concluded that the best possible system available that Skewen could implement into their organisation would be the data architecture, cloud data, using the platforms and tools; Hadoop, web scraper and Tableau public. 
One of the major issues that can occur using the likes of a free chrome extension web scraper is the ensuring that the appropriate and secure data that is going to be stored into a database it is important for platforms such as Hadoop that it is updated on a daily basis for any potential malicious data that can be harvested and processed into Skewens database, Skewen may not know what data they are collecting altogether and could cause serious damage to old, current and future data being collected, processed and stored into their system, ensuring the likes of Hadoop and other platforms stay up-to-date with the latest malicious software/data that could potentially be collected can prevent most of these malicious scenarios.
	Another potential issue that could occur with having all of the data both unstructured and structured being stored on the cloud is that it is out of Skewen’s control if there was an external issue where there is the potential for data loss and Skewen cannot gain the appropriate access they would be able with a full in-house data warehouse and run the risk of potentially losing valuable data. However this can be preventable and at least soften the blow of this risk becoming a reality if the correct security precautions are in place with regards to daily backups of data and the right security to cleanse any data that is being stored in the cloud data warehouse that could cause malicious damage to the data. Another good factor to cloud data warehousing is the likes of buying reliable packages and contacts from third-party services such as IBM can ensure they have a far better understanding and knowledge of how best to manage Skewen’s data and can dedicate 100% of their time to rectify any underlying issues that may be present in Skewen’s system.
To conclude I believe that with this exact proposal of the system in place in Skewen News I can ensure both myself and Skewen that the architecture, data harvesting and platform all based off on will operate to an applicable level to gain vast amounts of data of both structured and unstructured and gain the appropriate knowledge from various other sources in order to provide a service of broadcasting the news on both a local, national and international scale. 
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