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APPENDIX GA36c

	LEVEL 6 ASSESSMENT SPECIFICATION 



	Student name:
	Joshua Garcia-Gray     
	Student ID number:
	154733

	Programme:
	BSc Applied Computing 

	Module:
	Big Data

	Module code:
	
	[bookmark: _Toc528325842][bookmark: _Toc528326087]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
	33

	Selection of relevant and credible sources.  Very good use of referencing, with no/very few inaccuracies or inconsistencies.
	
	

	
	
	

	2. Knowledge and Understanding Skills

	20
	13

	Knowledge is reasonably detailed, accurate with a good systematic understanding of the field of study and to some extent, current research and scholarship.
	
	

	
	
	

	3. Cognitive and Intellectual Skills

	10
	7

	
Mostly valid arguments and logical judgements. 
	
	

	
	
	

	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)
	60%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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[bookmark: _Toc528326088]Types of data they will need to capture 
            The types of data that Skewen News would need to capture would have to relate to their business’ needs. To identify which types of information they would require, first the objectives of the business would need to be identified. The objective of a news publisher is to provide relevant news to it’s readers. To do this their first objective would be to understand what is relevant to their customers and derive from this the type of news articles to produce. Then they must establish the facts pertaining to those events in order to deliver reliable news articles. Skewen news is still a business and releases it’s articles through a news feed, from this we can conclude that they get their income from other sources such as advertisement, and being an a local news provider the best way for them to advertise would be to cater specifically to local businesses and to do so would need to understand their needs. 
[bookmark: _Toc528326089]Customer information 
            Customer information would primarily be gathered based on the social media accounts of their customers which have been linked to Skewen News’ news feed. These social media accounts would contain information on the users such as name, sex, age, occupation, where they live as well as numerous forms of recording individual customers interests and habits. This information would likely be best collected when a user first connects to Skewen News’ news feed, but would require updating from time to time and would best be done in batches as there is little urgency for the business to keep it’s customer details up to date due to the changes being rare and not necessarily influential of peoples reading habits. The data collected would likely be relatively small, possibly in the mega bites due to the nature of the data being collected. Finally most of the data collected on customers would likely be in the form of text stored in a database. The data collected in this method would also be of use to local businesses who might be interested in using Skewen News as advertising space, therefore by analysing customer purchasing habits advertising space can be sold strategically to maximise profits. 
[bookmark: _Toc528326090]News article information 
            News article information would be gathered through first hand sources such as individuals employed by Skewen News, who would go to relevant places and talk to the individuals involved in order to gather details. This however can also be done in a less work intensive manner through the gathering of data from other news sources and amalgamating it. To do this Skewen News would use a form of software that would scan through other News websites and search for mentions of Skewen in their articles. This would be done by selecting the news outlets that might include a place on the level of Skewen, a small village, so this might include Wales only news sources such as the evening posts as well as other regional sources. This software would scan all of the articles published by those news sources searching for key words, mainly “Skewen”, and then would save the details of such an article for review by Skewen News’ writers. The writers would then read the articles, decide on whether their readers might be interested n the article based on the information gathered about their customers and use that to influence whether Skewen News publishes their own article on the subject. This data would need to be gathered in either real time or near real time in order to minimalise the delay between the event and the release of the article relating to it. This data would be relatively large in volume depending on how regularly older data was deleted as new news articles will be released daily by several other news publishers who could publish stories relevant to Skewen News. The data gathered would likely be stored on a database whch could store a number of fields which would help in the sorting of relevance such as the type of news the article is, who the author is, and how many times it refers to Skewen or anything close to it. 
[bookmark: _Toc528326091]Tools and technologies 
            Big Data tools are, to be frank, programs useful for handling big data. To explain this a little further it needs to be broken down. Big data architectures are designed to analyse and process data that is too large or complex for a simple database. This is done in order to obtain useful information through the advanced analysis of huge quantities of data. Big data architectures use forms of data storage such as databases in order to contain the data that needs to be analysed. Alternatively the data might come from real time sources, what these are can vary. Batch processing is used to analyse the data that is stored, this is done because the amount of data can be massive and can drain an enormous amount of processing power in order to complete its task. The data that is collected in real time might require a form of real time message ingestion which means a way of recording the data in a way that allows for stream processing, such as placing the files into a designated folder for later processing. After the real time data has been captured they are then processed with filtering and aggregating the data. Following the processing the data is analysed in a way to extract useful information from it such as the identification of trends.(1)  
  
[bookmark: _Toc528326092]Hadoop
Hadoop is an open source big data analytics software which allows distributed data storage of huge datasets across multiple computers using simple programming models(2) Hadoop provides massive amounts of storage  for any type of data and the ability to handle huge amounts of tasks at the same time due to the large amount of processing power. Hadoop is able to collect data from both structured and unstructured sources, which usually takes time to convert into a uniform format, but Hadoop has the ability to derive data from data in any form. Hadoop makes efficient use of systems tools by storing them in the same place as the data being analysed making it faster than other tools. On top of this Hadoop creates duplicates of data that it stores in order to ensure its continued existence and safety in case of system failure (3) and data loss, due to the value of data in the modern era. Hadoop does however disable it’s security by default which unless known by the user is a colossal liability. Hadoop is inefficient for performing functions on small sets of data. The last disadvantage of Hadoop is that it is built entirely on java which means that it comes with the vulnerability to cyber criminals that java has such as exploits in the vulnerabilities in the access-control system. (4) 
  
[bookmark: _Toc528326093]NoSQL
            NoSQL is essentially a variety of different database technologies, developed to meet different demands, on top of traditional SQL databases, as NoSQL stands for Not Only SQL. SQL was never designed to handle the developments in technology that changed how available cheap storage and powerful processors(5). NoSQL databases tend to have the dynamic schemas which means that if changes are required to the database, a new schema can be built and the data transferred, whereas this was not possible with conventional SQL databases. This can save a huge amount of time and effort after realizing that a database structure could be improved. NoSQL allows for data insertion into databases without a predefined schema. The freedom from a dependence on structured data grants NoSQL a great degree of flexibility and makes it much more useful for storing data gathered using the internet as most data on the internet is stored in an unstructured format. NoSQL is particularly good in terms of scalability due to its use of new nodes which makes them transparent for expansion.(6) NoSQL is effective on almost any kind of system thanks to being designed to perform under any conditions even when using cheaper hardware, this combined with it being open sourced makes it a particularly cheap solution for businesses with a smaller budget.(7) NoSQL is simpler than it’s relational counterparts making easier for the less technically experience to get to grips with and doesn’t require a database administrator.(8) NoSQL does lack the level of support offered by traditional relational databases due to its development being open source instead of business developed, as well as it’s relative novelty meaning it has had less time to evolve compared to relational database structures.(9) 
  
[bookmark: _Toc528326094]Recommendation  
NoSQL would suit Skewen News’ needs better primarily due to it’s tailoring towards unstructured data as Skewen News is likely to gather data in a non uniform format. There is also the fact that Skewen News is a local news outlet, thus it would not have the budget of large companies who would prioritize big data analytics and allocate it a larger budget, Skewen News might only have limited hardware and thus require software compatible with that. Being a smaller company Skewen News might also lack technically experienced staff and the money to pay them, so a simpler software would be more appropriate for their needs. 
 
[bookmark: _Toc528326095]Potential weaknesses and solutions 
[bookmark: _Toc528326096]Weaknesses 
One of the primary faults of big data analytical technology is that despite how much valuable information can be generated, it often still requires human analysis to accompany it, thus putting the information into a real world context and applying the information to the actual situation. 
Big data analytics requires large amounts of data to analyse to generate useful information, this data must be stored somewhere which means that in order to use it, funds must be allocated to the purchasing, set up and maintenance of such data storage technology, making big data analytics mostly a tool for large corporations.(10) Big Data Analytics also tends to require vast amounts of processing power in order to query and analyse so much data, furthering the issues of resources required to make the most of the data. 
One of the greatest challenges faced when using big data analytics is that data comes from a variety of sources and thus it is riddled with different forms of metadata and varying attributes not shared with other data stores. (11) This lack of uniformity becomes a huge obstacle in terms of actually analysing data because similarities are required in order to make comparisons from which to draw conclusions. 
 
[bookmark: _Toc528326097]Solutions 
The only solutions to requiring human input to analyse the data produced is to develop the skills to do so, but this is not exceedingly difficult due to the software doing the bulk of the work and through practice an individual will grow more adept at how to query data as well what to query to gain valuable information. 
There are some cheaper types of software for use in big data analytics, one of them being NoSQL by being both open source and capable of working on relatively low powered hardware, but NoSQL is not suitable for all business needs making it only a partial solution to the problem. Fortunately data storage costs are decreasing as they become more efficient, thus gradually lowering the cost of storing large amounts of data for big data analysis. 
The problem of lack of uniformity requires less of a technological solution and more of a political one. Legislation could be implemented to enforce a level of uniformity in data storage. At the very least large bodies could release data storage guidelines for their field that could be adopted across the board in order to simplify big data analytics for all involved in those particular fields. 
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