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	Assignment Title:
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	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
	13

	Excellent coherent and detailed knowledge and systematic understanding of the principles and theories of current research and scholarship. 
	
	

	
	
	

	3. Cognitive and Intellectual Skills

	10
	7

	Some evidence of independent thought and ability to ‘see beyond the question’, suggesting a grasp of the broader field and wider concepts
	
	

	
	
	

	4. Practical Application Skills

	
	

	

	
	

	
	
	

	5. Transferable Skills for Life and Professional Practice

	10
	7

	
Can communicate professionally confidently and consistently in a suitable format.
	
	

	
	
	



	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)
	74%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
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[bookmark: _Toc528349888]Introduction 
I will discuss the different types of data that the company will need and critically appraise the tools and technologies that are available to the company and recommend different tools I think the company should use. I should also identify weaknesses’ within the proposed system to help my recommendations. To accompany this I will also discuss the origin of big data, the common problems related to big data and the architectures and technologies. Finally I will discuss current and emerging big data technologies and architectures. 


[bookmark: _Toc528349889]Origin of Big data 

Big data is large amounts of structured and unstructured data that is stored and then finally analysed. The data is collected to find trends, patterns and interesting additional data that can be used, because of the huge amount of data that is collected patterns and trends are easier to find over a large area. (1) Big data analytics are used to collect the data and are used by many different companies/organisations to further their understanding of their business. They are used to improve business outcomes, gain advantages and develop new ideas. 

The main three concepts of big data are described as volume, velocity and variety. Each concept needs to be considered when using big data analytics which help process and analyse this data which in turn helps find useful information such as trends, patterns and hidden insights.

[bookmark: _Toc528349890]Volume
Volume is the quantity or the amount of data that is being collected. With big data this is huge amounts of data that it is incomprehensible. This data needs to be funnelled into organisations and stored, every minute of every hour information is being uploaded to the internet backed by the fact that there is a massive amount of users using social media platforms such as Facebook, YouTube and Google. Using big data analytics makes sense of this data. Skewen should take necessary precautions to their system to make sure they have the storage capacity to store big data.

[bookmark: _Toc528349891]Velocity 
Velocity is how fast data gets collected, in the modern age huge amounts of data gets uploaded and collected by organisations in real time, big data tools help this process by collecting it as quickly as possible before it becomes out of date, and this is practically useful for skewen news provider as news needs to be relevant. 

[bookmark: _Toc528349892]Variety
This is the type of data that is being collected. Not all data is the same and some are unstructured and structured. This means that data cannot be easily collected and stored in a database or spreadsheet. An example of different types of data could be photos, videos, audio, emails and messages, another thing to consider when collecting this type of data is the legal implications of it including privacy. Big data helps in categorising the huge amounts of varied data so it can be processed more simply and quicker.(7) 

“Word processors, emails, tweets, blogs, and other social media generate primarily unstructured textual data. Medical images and billions of photographs which people take using their mobile phones are image data. Surveillance cameras and movies produce video data. Music sites store audio data.”
[image: https://www.kdnuggets.com/wp-content/uploads/big-data-origins-1.jpg]
(4)The origin of big data dates back to 1944, Fremont Rider predicted that information was going to increase dramatically in the next 16 years and continue to do so. Although he did not predict the digitised version of information we have today he still predicted the need for more storage methods to handle the big increase in information.


[bookmark: _Toc528349893]Data types for organisation

The proposed organisation is a local news provider that priorities local news rather than international news although they do report on some news outside of their local area. There are a few data types that Skewen news would need to collect data such as the author, date, story, imagery, captions and story title for their news report. Skewen will need to consider the three main concepts of big data and apply them to their current method of analysing big data.  

The main sources of information Skewen news provider would need is articles, journals, webpages and social media. They could also get information from the government such as crime statistics in the local area. So for example, information from journals would be Journalist’s name, date and title.



	
[bookmark: _Toc528349894]Problems associated with big data


With the huge amount of data being involved with big data this causes problems to emerge, in particular being the speed and capacity of the data. For example having the right storage capacities and technology to handle all of this data.

Another concern with big data is the ever-growing rate of which data is expanding. 4k resolutions, games and videos will result in more and more space being taken up which will eventually slow down everything if the technology does not keep up. In the current day it is already unmanageable and cannot be manipulated using standard relational databases and instead rely on DBMS such as NoSQL. (3)

[bookmark: _Toc528349895]Weaknesses 

[bookmark: _Toc528349896]Human need 

A weakness when it comes to big data analytics is not the velocity or the variety of data that big data brings it is that of the staff and the users who are analysing the data and try to make sense of it. There are not enough professional and qualified workers to handle this amount of data and as technology continues to grow, more people will be required. (2) 

“Russom (2011) reports than during a survey of a few hundred companies the top ranked barrier to big data analytics was inadequate staff and skills.” 

This can result in companies having to pay large amount of money just to hire specialists to analyse their data.

[bookmark: _Toc528349897]Privacy

Another weakness that is inevitable when it comes to big data is that of privacy. As huge amounts of data is stored and collected it becomes difficult to ensure the security and privacy of those who’s data has been collected. Many people in the world are concerned about their privacy being used against them and sensitive data such as health records are one of the major sensitive data categories that are being used to benefit healthcare. 

“According to Manyika et al. (2011) health care is one of the field’s best poised to benefit from big data analytics, but because of privacy concerns it is held back.”


How this relates to skewen newspaper provider is that they will need to consider the ethical and legal implications of the data they collect from articles and journals.


[bookmark: _Toc528349898]Potential Solutions 

[bookmark: _Toc528349899]Recommendations

[bookmark: _Toc528349900]Apache Hadoop

I think skewen news company should use this platform for their big data analytics. One of the big reasons for this is speed, as the data will be stored on a distributed file system as well as the tools used for the analytics. This will provide skewen to process large volumes of data very quickly which satisfies the velocity and variety concepts of big data.

Weaknesses – One of the weaknesses of Apache Hadoop that could affect Skewen’s newspaper provider company is that it lacks any real time processing and focuses more only on batch processing, as big data analytics are becoming more real time this could prove a problem. (6) “As Hadoop has matured, the batch-oriented, disk-intensive MapReduce’ s limitations have become more apparent as Big Data analytics moves to more real-time, streaming processing and advanced implementations such as the aforementioned machine learning.”

Solutions – 
A solution for this problem would be to consider the use of Apache Spark in the future of the company is in more need of using real time processing as this platform allows streaming of data but Apache Hadoop is satisfactory when dealing with a large volume of data. As skewen is a news provider it does not necessarily need real time processing, as articles and journal’s do become outdated but not as quickly relatively speaking towards data such as stock price data, experiments and sensor data.


[bookmark: _Toc528349901]Big Data Technologies

[bookmark: _Toc528349902]Analytics

Analytics are used to make sense of large amounts of data. There are many big data analytic tools that are used by organisations to find particular pieces of information that can improve their business performance. Analytics usually compile varies types of data into a visual representation to help users make sense of the information.

Business are using many different software products to conduct big data analytics, these include (2) Enterprise data warehouses, visualisation products and NoSQL. These products were made to tailor to different organisations and the product the organisation will choose depends on their objectives, data being analysed and what they do with the data. As stated here (2) 

“Anyone involved in big data analytics must evaluate their needs and choose the tools that are most appropriate for their company or organization”

Different sectors will need to apply different technologies and tools for their analytics, whether that be healthcare, science or education.

[bookmark: _Toc528349903]Benefits  

There are many benefits to using different analytic tools. Each tool does provide its own benefit and depending on the organisation they will chose the most appropriate tool for what they want to collect and why they want to collect it. Here are a few main benefits that big data analytic tool’s offer to organisations.

Hidden Data – Using analytic tools helps the organisation discover hidden data within the huge volume of data, this can help with finding patterns over a long period of time where you couldn’t see it before. This will help organisations with predictions about future events, helps with gaining a competitive edge over rival companies and overall production and efficiency of the company. 

Decision making – analytic tools can help organisations make decisions when it comes to their business practices. Trends and patterns can emerge and put into a visualisation form so that the company can understand what action to take. 

[bookmark: _Toc528349904]Tools and architectures

[bookmark: _Toc528349905]Data Lake
This tool allows you to store an immense amount of raw data until is it is ready to be processed. In terms of big data this is where the data will go to be stored until it is queried. Data lakes are usually found in Hadoop oriented storages and are used for analytics, reporting and visualization. Data lake uses a flat architecture rather than a hierarchal to store data If skewen were to go with Hadoop this is one of the tools that I’d recommend to use to store their data.
[bookmark: _Toc528349906]Cloud data
Data that has been stored on the cloud that can then be collected, this is another source of data that organisations can analyse and process in big data. Cloud data is stored on servers around the world that can then be accessed by users. Data virtualization is used for users to get this data.	
[bookmark: _Toc528349907]Platforms

[bookmark: _Toc528349908]NoSQL
NoSQL is used for databases that don’t necessarily have a relational database, NoSQL is used for very large amounts of data in particular big data. (2) Traditional means of storing and querying big data has been found to be inadequate and not suitable, NoSQL was one of the first tools to be used for big data analytics as it is suitable for very large and unstructured data. This makes it an ideal choice to use for collecting internet data as most of it is unstructured. 
Advantages
· Fast processing speed
Disadvantages 
· Complexity
· Unfamiliarity 

[bookmark: _Toc528349909]Data harvesting
This involves collecting and storing data until it is needed in the future. Harvesting data could seem irrelevant at the time but could become relevant later on. For example data can be collected on what people are buying, this could then be used later on to initiate a new product. Companies can use data harvesting to find out more about their audience and make plans and decisions based around the information they found.
[bookmark: _Toc528349910]Data virtualization
This allows an application to retrieve and manipulate data without having to know the exact location of the data in the system.
[bookmark: _Toc528349911]Apache Hadoop
This is an open source java based database platform. One benefit to this platform is that it can store a large amount of data in a cluster. It uses techniques such as parallelisation which enables you to process the data across all your machines. This platform excels at processing structured and unstructured data and provides a lot of scalability as it can be used on a large amount of machines concurrently. Apache Hadoop is suitable for large data sets across a cluster of computers

 (5)“The Apache Hadoop software library is a framework that allows for the distributed processing of large data sets across clusters of computers using simple programming models. It is designed to scale up from single servers to thousands of machines, each offering local computation and storage.”

Hadoop uses HDFS and is used to store big amounts of data, it is written once and read many times. (7)

“Files are split and stored as 64 bytes or 128 bytes blocks. Three sets of blocks of the same file are stored in three different computers (which may be in different racks), to tolerate faults”
The two main components that make up this platform is the HDFS and MapReduce data proccessing model (8) 
“It consists of two primary components, which are HDFS (Hadoop File System) and MapReduce data processing model [20]. Hadoop employs a master/slave architecture to manage a cluster” 
This is how this platform manages its data. Here are a few advantages and disadvantages.

Advantages 
· Cost effective
· Fast
· Open source
Weaknesses  
· Unsuitable for small amounts of data
· Lack of real - time processing 
· Lack of security including encryption
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