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Music-Escape Records are a small chain of independent record shops selling selective titles on both vinyl and CD to the public and independent DJs. The stores have been open since the late 80’s and the business has grown from two stores in the centre of Swansea to ten stores across South Wales. Although the business continues to grow the company feel that the time is right to sell their stock through different avenues and to remain competitive they must enter the e-commerce arena.

A project proposal for a fully integrated software solution was submitted by GetitrIT to Music-Escape Records  on 12/2/2014 and included the following objectives:

· To design, develop and implement a data-driven e-commerce website 
· To design, develop and implement database management software to enable the administrators at Head Office to manage the Stock, Customer and Order records. 
· To design, develop and implement a Reporting Tool to provide sales analysis and aid Management with decision making
· To design and develop EPOS software to be implemented in each shop
· To implement a new server as well as other hardware to comply with the new Information systems.
[33]
	
The project proposal has been approved by the Project Board, with a slight alteration to the schedule. The software development phase was to begin with the development of a prototype, which would then be evaluated by the Project Board, prior to any further development.  


[bookmark: _Toc388878457][bookmark: _Toc388899785]Project Plan 

The PID includes a detailed project planning for the fully integrated software solution. (Please See Appendix 1 – Project Planning)
Please note - The prototype was undertaken as a sub-project, which has now been implemented. Therefore all further descriptions and associated screenshots associated will be based on the sub-project
Microsoft Project was used to create the project plan and was therefore also used  to monitor and control  the project  during its execution, in order to proved  “an understanding of project progress, identifying any deviation from the plan and is a mechanism for making any necessary corrective actions” [38]. 

The following charts (Figures 1-3) show the Gantt and Pert charts for the prototype sub-project:
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[image: ]
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	Nr. 
	Activity Name
	Optimistic time
	Realistic time 
	Pessimistic time 
	Estimated Time 
	Standard deviation  
	Preceding activity

	1
	Requirement Analysis and Design
	2
	4
	3
	3
	
	-

	2
	Implementation
	1
	3
	2
	2
	0.17
	1

	3
	Testing
	1
	1
	1
	1
	0
	2

	4
	Prototype Review
	1
	1
	1
	1
	0
	3

	5
	Prototype Presentation
	1
	1
	1
	1
	0
	4


Figure 3 - Music-Escape Prototype Sub-Project Pert Chart



Despite best efforts, things change or happen to affect a project schedule. “A good understanding of what is project monitoring and control, the need for these steps, and how to go about doing it is essential for anyone connected with a project and indispensable for project success” [38]. Effective strategies are required during monitoring and controlling to keep cost in check, meet timelines and deliverables, and to also meet the require quality standards. 

The tracking methods used in the Microsoft Project Management software depends on the details to be  tracked.  The Task-total method  is used to track total task durations, work, or costs up to the current date or status date and the Task-time phased method  is used to track task work or costs per time period. [2] 

The baseline reflects the schedule agreed upon at the start of the project as well as any approved changes along the way.  It is also a powerful tool to help identify variance since progress on tasks are measured against the baseline to identify ‘Finish Variance’, ‘Work Variance’, ‘Cost Variance’, etc

The following charts (Figures 4 – 8) show how the project monitoring during the project: 
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Figure 4 - Music-Escape Prototype Sub-Project Gantt Chart – Progress Monitoring 1
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Figure 5 - Music-Escape Prototype Sub-Project Gantt Chart – Progress Monitoring 2
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Figure 6 - Music-Escape Prototype Sub-Project Gantt Chart – Progress Monitoring 3
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Figure 7 - Music-Escape Prototype Sub-Project Gantt Chart – Progress Monitoring 4
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Figure 8 - Music-Escape Prototype Sub-Project Gantt Chart – Progress Monitoring 5


Although the project was managed using Microsoft Project, collaboration was required to share the electronic documents with all team members. A Dropbox folder was created and made available to the team, allowing shared access to the up-to-date copy of all documents.  

Due to: careful planning; realistic 3 point estimates; a cohesive project team; the adoption of effective monitoring and controlling during the project, all deadlines were met and the prototype was: delivered on time;  met the user requirements; and met the expected quality standard. 
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Project Organisation, roles and responsibilities were agreed during project initiation and are described in the PID –Please see Appendix 2

The development team , made up of four GetitrIT employees,  were all experienced analyst programmers and were therefore been equally responsible for the analysis and design of the software system. 

The prototype was designed by Ekta Shah and developed by Jeanette Adams and Richard Jones collaboratively. 

Mirlinda Husejni  was given the role of project manager, due to having some experience in this role. She, like all good project managers has good communication and coordination skills as well as enthusiasm, optimism, self-control, direction and promotes team building.    

While the project was in progress, one of the Project Manager’s critical tasks was to monitor the level of project change and highlight any issues that may have affected the project schedule or business case. Large numbers of requests for change indicates “scope creep”, which occurs when stakeholders attempt to change the objectives of a poorly defined project.  Thankfully, due to detailed requirements and continual user input, this was not a problem in this project.

Employees  of a software organisation are its greatest asset. Recruiting and retaining good employees is costly, so managers are under pressure to ensure they have a good return on this investment. [4]

Software development has evolved from an individual based activity to a group oriented process, As a result of this change, forming effective teams has become a critical task for managers [3][5]

Team effectiveness mostly depends on the type of project as well as the organisation doing the work.  However, there are a number of other factors influencing team quality:

· Team makeup
Software teams should generally be made up of ten or less members.  This reduces the likelihood of communication problems and everyone knows eachother, and what everyone is doing.    

· Group cohesion
Putting together a group that has the right balance of technical skills, experience and personalities is a critical project management task. However, this is not the most important factor. Cohesive groups are deemed the route of teamwork quality as  the members are more motivated  by the success of the group than their personal  goals and are loyal and protective over eachother. 

A software manager can promote cohesion by  treating the team as responsible and trustworthy and by sharing information freely. This makes people feel valued and part of a team. Team events, such as social activities or team building can also promote team cohesion. 

· Group communications
Good communication –As well as strengthening cohesiveness, good communication allows team members to learn about other members motivations, their strengths and their weaknesses. A communication strategy was established during project initiation and is described in the PID. Please  see Appendix 4 – Communication plan

· Group organisation.
It is sometimes impossible to chose a group with complementary personalities and it is up to the Project manager to control the group so that individual goals don’t take precedence over team goals.  

Individual intuitive occurs when group  members are given tasks not knowing  what part this plays overall, For example, if members of a team are involved in design, they will understand why design decisions have been made and identify with them, rather than oppose them. 
[5]

The GetitrIT team was a team of four different personalities. This could have been a problem, but  the group was well managed by the project manager , who promoted cohesion through an effective communication strategy.   
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A risk register was created and the objectives and strategies of how risks were going to be managed was agreed during project initiation and are described in the PID. (Please see Appendix 3 – Figure A3)

Causal mapping was used to model the project concepts and the causal relationships and effects between the concepts [7].  (Please see Figure 9)  

When a causal map had been drawn up to identify possible negative outcomes and their causes, the map was then used by the project manager to introduce interventions   which included: ensuring good commitment and involvement from the client; up skill through training and seek help from experts when required; and promote a cohesive project team to ensure motivation.
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Figure 9- Music-Escape Project Causal Map

While planning the project,  (see 1.) risk was taken into account  using the PERT risk technique, which involved estimating the time taken to complete each task, but also evaluating the effects of uncertainty. The three point estimation technique was used for the calculation of time estimations  (Please see Appendix 1 for calculation details)  Simple activities, such as meetings, had  little uncertainty and therefore had a low standard deviation, while others such as implementation had more uncertainty and therefore had a larger standard deviation. Using the 3 point estimation technique provided some contingency (and allowed for risks) at each activity.  

Also, to add further risk contingency, project tolerances were agreed by the project board,  for costs, time-scale and scheduling and resources for the proposed system. Please see Appendix 5.

After the risks were identified, analysed, and prioritised, and actions were established, it was essential that the team regularly monitored the progress of the development  and the resolution of the risk items, taking corrective action when necessary. Risks were revaluated to determine when new circumstances caused its probability and/or impact to change. Also, there were discussions as to whether risks should be added to the list and whether others should be removed [9].

According to Al-Shehab et al [7] risk management methods “tend to have a similar content, and most place an emphasis on adding details of identified risks and their resolution to the lessons learned from implemented projects as a last step before closing the risk”

Boehm [8], describes risk management as “a series of steps whose objectives are to identify, address, and eliminate software risk items before they become either threats to successful software operation or a major source of expensive rework.” He summarises the elements of risk management as risk identification, risk analysis, risk prioritisation, risk-management planning, risk resolution and risk monitoring and describes the process as cyclical. His model focuses on the concept of “risk exposure” as defined by the relationship where the probability of an unsatisfactory outcome and the loss due to the unsatisfactory outcome determine the variance of the risk event. 

The Boehm’s model (See Figure 10) was used in this project due to relative simplicity and it can be used in all phases of software development.

[bookmark: _GoBack][image: ]
Figure 10- Boehm’s Risk Management Model: Six steps

Barry Boehm surveyed software engineering project leaders to find out the main risks that they had experienced with their projects and created a top-level risk-identification checklist with the top ten primary sources of risk [11]. 

This checklist (See Figure 11) was used in this project to help identify and resolve the most serious risk items using the corresponding set of tried and tested risk-management techniques in avoiding or resolving the source of risk  (Please see Appendix 2: Project Risk Register) 
[image: ]
Figure 11- Boehm's top ten risks


Since the developers had responsibilities outside the project, it became clear that there was a temptation to start their project tasks as late as possible, but compatible with meeting the target date. Since this would have moved the buffer from each activity estimate and added it to the project as a whole,  the project manager used the critical chain approach to manage this risk, by making sure that team members were ready to immediately start dependent activities as soon as the preceding activity finished.
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According to Skouby & Windekilde [13] “ICT is looked upon as a facilitator and an enabler of environmental objectives. The use of ICT will deliver advantages to the system as well as disadvantages in the form of cost and environmental impact.”

Lami et al. [12] deems IT project sustainability can be addressed from various perspectives, such as: 

· Hardware energy efficiency
The aims include “designing and developing system components able to minimise the power consumption during their usage” and  “using materials having a reduced environment impact during production and disposal.” 

· Algorithm optimisation
The aims are to reduce CPU usage (power consumption) by optimising algorithms and to minimise “the usage of the system in the specific operational context”. Although software doesn’t consume energy, it runs on hardware which does, so it has an indirect responsibility.

· Sustainable software processes: 
The aim is to reduce the “direct and indirect impacts on economy, society, human beings” and the source and intended environments due to the “processes adopted for developing, managing, operating and maintaining the software itself”. 

· Green software engineering:
The aim is to optimise sustainability during the development, operation and maintenance of software via “good design, coding and validation/verification techniques.”    
[12]

ETNO  and WWF [12] identified three levels of environmental impact effected by  ICT Direct, Indirect and Systemic Effects:

· First Order Impact 

The direct negative environmental effects include:
· ICT equipment manufacturing, 
· Transporting components and products
· Energy consumption of ICT hardware
· Electrical waste disposal of hardware such as computers, screens network cables etc


The direct positive environmental effects are:
· ICT systems for environment protection, e.g. through electronic controls etc. 

· Second order impact: 

These are indirect positive environmental effects only and includes the effect of ICT on the economy structure, production processes, product and distribution systems. These are:
· dematerialisation (getting more output for less resource input)
· virtualisation  (the substitution of information goods for tangible goods) 
· demobilisation (the substitution of communication at a distance for travel)

· Third  order impact:  

These effects are deemed indirect positive / negative environmental effects and are mainly through the stimulation of more consumption and higher economic growth by ICT’s rebound effect, and through  impacts on lifestyles and value systems.      
 [12] [14]

According to Lami et al. [12], the most important project success factors, regarding reducing a carbon footprint, can be grouped into four classes, which is composed of a group of success factors (See Figure 12):  

[image: ]
Figure 12 – Software Projects' Success Factors Classification [12]


In order to provide the project manager with the capability to arrange activities and operate choices, with a view to reducing the carbon footprint of the project, reduce  energy bills and enhance the reputation of GetitrIT, a methodology recommended by Lami et al. [12] was used to identify sustainability indicators and then apply a “tailored version of the GQM method to derive a set of measurable sustainability indicators for the project [12]”.  See Figure 13.

Green Drivers “are based on the analysis of the characteristics of the project in order to identify the most significant ones, i.e. those able to influence one or more Direct Effects for each of the success factors” [12].
[image: ]
Figure 13- Music-Escape Records - Green Driver Table [12]
The use of this methodology made the project team more aware of how energy is being wasted in the project and how each individual team member can contribute to improve the overall carbon footprint:

· There are currently a high level of instances of fuel wastage regarding travelling to and from the client site for meetings. This could easily be remedied by using teleconferencing. 
· The team members should ensure all electrical equipment is switched off when not being used to save wasting energy
· The project manager needs to monitor the time the team are spending in meetings, on breaks and on their mobile phones, to ensure less time (and power) is not being wasted

There are a number of sets of industry standards, frameworks, tools and legislation to provide guidance and enforcing the saving of energy:

· ISO 14000

The ISO 14000 family of standards  sets out the criteria for an environmental management system maps out a framework including:  

· Reduced cost of waste management
· Savings in consumption of energy and materials
· Lower distribution costs
· Improved corporate image among regulators, customers and the public

· Waste Electrical and Electronic Equipment recycling (WEEE) 

The WEEE Directive, requires anything requiring an electrical  current, e.g. computers, printers. Etc.,  has to be recycled in accordance with the standards set out in the Directive [16]. 
[17]

· Electronic Product Environmental Assessment Tool (EPEAT)
EPEAT is a procurement tool designed to help purchasers evaluate, compare and select electronic products based on their environmental attributes. The program evaluates computer desktops, laptops and monitors on 51 environmental criteria [18].


· Energy Star
Energy Star® is a label on some types of office equipment, such as computers, monitors, etc., that helps consumers identify where the energy consumption of an appliance is below an agreed level in ‘stand-by’ mode [19]
· PAS 2050 Product Carbon Footprint Standards
PAS is for organisations supplying and consumers of goods and services and provides clear and consistent methods for the assessment of the emissions associated with goods and services [20]
· EU Data Centre Code of Conduct
This Code of Conduct has been created to inform and “stimulate data centre operators and owners to reduce energy consumption in a cost-effective manner without hampering their mission critical function” [21] [22]

· BCS Data Centre Code of Conduct and “Green” group

“The BCS is a professional body and a learned society that represents those working in Information Technology both in the United Kingdom and internationally “[26].

The BCS formulated set of codes encouraging professional and ethical behaviour in the IT sector, includes a code regarding being mindful of the environment [28]
BCS Green IT Specialist Group “promote green computing and address green issues and the adoption of green practices associated with ICT and services across their lifecycle” [24].

· Greening Government: ICT Strategy
This strategy recognises that ICT is a double edged sword when it comes to energy consumption, yet believes using ICT to improve operation s will result in greater energy savings[23]. See Figure 14

The European Union’s "Clean Tech" was proposed in 2009 to promote energy efficiency that will ensure the advancement of targeted reductions by 2020. This pressure on the European governments has resulted in them putting pressure on organisations to be more energy efficient. [25] Since many organisations are already demonstrating good practice regarding energy efficiency, all organisations will have to follow suit to remain competitive.
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The purpose of the Software Engineering codes of ethics  is to document the ethical and professional responsibilities and obligations of software engineers and to set out the professional standards required by a society as a condition of membership.  There are a number of codes available to the computing profession: 

· BSC’s Code of Conduct 

The BSC’s Code of Conduct has formulated a set of codes in order to encourage professional and ethical behaviour in the IT sector and also sets out the professional standards required by BCS as a condition of membership. The code covers four main areas:
· The Public Interest
This section includes codes which state the importance of being mindful of public health and safety and the environment as well as treating everyone respectfully, with dignity and equality.

· Duty to Relevant Authority
This section includes codes referring to an employee should behave, since the relevant authority is usually the employer. The codes state the importance  of always acting in a professional manner, being respectful of the employer,  taking care to look after their interests as long as it is compatible with public interest. Information should be kept confidential and responsibility should be taken for work as well as the quality of work of those being supervised. 

· Duty to the Profession
This section includes code which state the important of being a good member of your chosen profession by acting professionally at all times to uphold the reputation of the institute and encouraging fellow members to continue their professional development

· Professional Competence and Integrity
This section includes codes which state the importance of keeping up to date with professional training and legislation in the field, being truthful about qualifications and competencies, being open minded and behaving ethically and reject offers of bribery or unethical practices  
[27]

· BSC’s Code of Good Practice

The BSC’s Code of Good Practice has formulated a set of codes relevant to particular roles and responsibilities in the IT sector and also sets out the professional standards required by BCS as a condition of membership. The code covers three main areas: Common practices of relevance to all IT professionals; Key practices specific to particular IT skills; and Practices specific to particular business or education streams. 
The  codes relevant to GetitrIT and the Music-Escape Records project are: 
· Practices Common to all Disciplines 
This section includes code which state the importance of keeping up to date with professional training and development in the field, being truthful about qualifications and competencies 

· Practices Specific to Business Functions: Programme/Project Management 
This section includes code which state the importance of working collaboratively and authentically with the customer during all stages of the project. 

· Practices Specific to Business Functions: Requirements Analysis and Specification 
This section includes code which state the importance of having a thorough understanding the business requirements,  working collaboratively and authentically with the customer and treat them respectfully and sensitively. 

· Practices Specific to Business Functions: When Designing New Systems 
This section includes code which state the importance of designing usable systems to  suits the customer needs and business requirements 

· Practices Specific to Business Functions: When Programming 
This section includes code which state the importance of the team designing programs which are well structured, efficient and maintainable 

· Practices Specific to Business Functions: When Testing 
This section includes code which state the importance of testing code thoroughly and systematically, using a well documented methodology and extensive test data. 
[28]

· Institution of Analysts and Programmers (IAP) Code of Conduct

“The Institution is Britain’s leading professional organisation for people who work in the development, installation and testing of business systems and computer software” [29]. The codes are categorised into four sections and are very similar to the codes in the BCS Code of Conduct: 
· Duties to the Public
· Duties to the profession
· Duties to the Institution of Analysts and Programmers
· Duties to Clients/Employers

· Electrical and Electronic Engineers Computer Society (IEEE CS) / Association for Computing Machinery (ACM) Code of Ethics and Professional Practice

The Institute of  IEEE is the world's largest technical professional society whose aim is “advancing the theory and practice of electrical, electronics and computer engineering and computer science [30]”

According to ACM [31], they are “the world’s largest educational and scientific computing society, delivers resources that advance computing as a science and a profession.”

The Software Engineering Code of Ethics and Professional Practice, produced by the IEEE CS and the ACM, acts as a professional standard for teaching and practicing software engineering. [30]
The code [30] states that “software engineers shall commit themselves to making the analysis, specification, design, development, testing and maintenance of software a beneficial and respected profession. In accordance with their commitment to the health, safety and welfare of the public [30]”
Their code then consists of eight principles, which are again similar to those found in the BSC Code of Conduct.   
In general, a code of ethics covers the relationship that a member has with society, with clients, with employers, and with other members of the profession.  Companies, such as GetitrIT should abide by these codes since  “they can be powerful instruments in the drive for professionalism and in establishing safeguards for society” [32].


[bookmark: _Toc388878462][bookmark: _Toc388899790]Legal Issues

Computer Law relates to and crosses over with a number of legal areas affecting the design and use of computers and software, and the transmission of data via physical media or across data networks. 

Laws are constantly affecting the way in which software developers can create software systems, and deliver them to their users. Therefore all project managers need to ensure that IT facilities are provided in accordance with relevant legislation and that there team are aware of their legal obligations while working on a project. 

The Acts of Parliament which govern the storage, use, transmission and collection of computer data are:

· Data Protection / Privacy
The Data Protection Act (1998), largely came into effect October 2001 and concerns the issue of privacy when processing  information about ‘living’ individuals. It gives rights to those individuals about the information is recorded and demands good practice in handling information about people. Every person or organisation holding personal data (data controller) must be registered with the Information Commissioner.  Any use of personal data beyond the law is illegal. 
Everyone who is responsible for using data has to follow strict rules called ‘data protection principles’. They must make sure the information is:
· used fairly and lawfully
· used for limited, specifically stated purposes
· used in a way that is adequate, relevant and not excessive
· accurate
· kept for no longer than is absolutely necessary
· handled according to people’s data protection rights
· kept safe and secure
· not transferred outside the UK without adequate protection
There is stronger legal protection for more sensitive information, such as ethnic background, political opinions, religious beliefs, health and criminal records.
[34]


· Intellectual Property - Copyright vs. Patents

The Copyright, Design and Patents Act (1988) is applicable to all types of creations, including text, graphics and sounds by an author or an artist. Any unloading, downloading or printing of information through on-line technologies, which is not authorised by the copyright owner is deemed to be an infringement of his/her rights.

The application of the Copyright Act to electronic copying is even stricter than its application to photocopying, since the fair dealing arrangements which usually apply to libraries do not exist for computerised materials.
 [34]
· Computer Misuse  Computer Misuse Act 1990
The Computer Misuse Act (1990) was introduced to secure computer material against unauthorised access or modification. Three categories of criminal offences were established to cover the following conduct:
· Unauthorised access to computer material (basic hacking) including the illicit copying of software held in any computer.
· Unauthorised access with intent to commit or facilitate commission of further offences, which covers more serious cases of hacking.
· Unauthorised modification of computer material, which includes: intentional and unauthorised destruction of software or data; the circulation of ‘infected’ materials on-line; and an unauthorised addition of a password to a data file.
 [34]
· Distance Selling Regulations
The Distance Selling Regulations protect consumer rights applying to selling and buying products from a distance, e.g. by phone, mail order, via the Internet or digital TV. They set out information the seller must give about the goods or service on offer, including:
· a description of the goods or service, i.e. the right to receive clear information about goods and services before deciding to buy 
· the price of the goods or service and confirmation of this in writing
· delivery and any cancellation rights, i.e. a cooling off period of seven working days in which the consumer can withdraw from the contract 
· information about the seller
· protection from credit card fraud 
[39]

· EU Data Protection
 “In 2012, the Commission proposed a major reform of the EU legal framework on the protection of personal data. The new proposals will strengthen individual rights and tackle the challenges of globalisation and new technologies” [35].  

This regulation will not come into force until early 2017 and involves enforcing a standard set of rules concerning personal data protection across EU countries . This reform will provide the following benefits to organisations: 

· One continent, one law -  The Regulation will establish a single, European law for data protection, not 28.
·  ‘One-stop-shop'  - Businesses will only have to deal with one single supervisory authority, not 28, making it simpler and cheaper for companies to do business in the EU.
· One size fits all - The same rules will apply for all companies regardless of their establishment. Companies based outside of Europe will have to apply the same rules. 

This reform will also strength individual rights to personal data by providing the following benefits to organisations: 

· A right to be forgotten: This will allow an individual to choose to have their data removed 
· Data access: This will make it easier to  transfer personal data between service providers.
· Control: Consent to process your data must be given explicitly and no longer assumed.
· Data protection first, not an afterthought: Data protection safeguards will be  built into products and services from the earliest stage of development and include “privacy-friendly default settings” [36] 

[36]

· Contract Law
Every project management needs binding and legal agreements to protect their business and project team against litigation

The impact of these laws is undeniable in how software is built. As a consequence, a project manager should now incorporate these concerns as an important part of the software development.  

The GetitrIT project manager  will have to ensure all laws are taken into consideration when developing the Music-Escape Records software and ensure the project team members are also aware of their legal obligations while working on a project. Even though the new EU Data Protection regulations will not be in force until 2017, the project manager must ensure the software is designed to incorporate these requirements.


[bookmark: _Toc388878463][bookmark: _Toc388899791]Bibliography

[1] Sheryl, R . 3/2013. Keep Your Project in Control. [Online]. Available from:
http://www.brighthubpm.com/monitoring-projects/40313-keep-your-project-in-control/
[2] Microsoft. 2003. Explore project tracking options and methods. [Online]. Available from:
http://office.microsoft.com/en-gb/project-help/explore-project-tracking-options-and-methods-HA001025486.aspx
[3]  Pirzadeh , L. 2010  Human Factors in Software Development: A Systematic Literature Review.  [Online]. Available from: http://publications.lib.chalmers.se/records/fulltext/126748.pdf
[4] Universidad Del Quindio. Teamwork in Software Engineering Projects [Online]. Available from:
http://www.slideshare.net/fdgiraldo/teamwork-in-software-engineering-projects
[5] Alfonso M & Mora F. Date unknown. Learning Software Engineering with Group Work [Online]. Available from: http://www.dccia.ua.es/~eli/cseet03.pdf
[6] Hoegl, M et al. 9/2001. Teamwork Quality and the Success of Innovative Projects: A Theoretical Concept and Empirical Evidence. [Online]. Available from:
http://pubsonline.informs.org/doi/abs/10.1287/orsc.12.4.435.10635
[7] Al-Shehab, A et al. Date unknown. Using Causal Mapping Methods to Identify and Analyse Risk in Information System Projects as a Post-Evaluation Process. [Online]. Available from:
http://www.cmis.bton.ac.uk/staff/gw4/papers/ECITE%202004%20paper.pdf
[8] Boehm, B. 1991.  Software Risk Management: Principles and Practices
[Online]. Available from:
http://faculty.salisbury.edu/~xswang/Research/Papers/SERelated/RiskManagement/PrinciplesandPractices.pdf
[9] Williams, L. 2004.  Risk Management [Online]. Available from:
http://agile.csc.ncsu.edu/SEMaterials/RiskManagement.pdf
[10] Stern, R. & Arias, J. 2011. Review of Risk Management methods.  [Online]. Available from:
http://www.saycocorporativo.com/saycoUK/BIJ/journal/Vol4No1/Article_3.pdf
[11] Selby , R. 2007. Software Engineering: Barry W. Boehm's Lifetime Contributions to Software . Publisher: John Wiley & Sons. [Online]. Available from:
http://books.google.co.uk/books?id=ttaMIFv8bv8C&pg=PA494&lpg=PA494&dq=boehm+risk+model%22&source=bl&ots=yYgkP1mTKo&sig=pSyrVSkasePF3t2A1iW8rV7leLI&hl=en&sa=X&ei=9OSBU6fLEMKU0AWrtYC4DQ&ved=0CEQQ6AEwATgK#v=onepage&q=boehm%20risk%20model%22&f=false
[12] Lami, G et al. Date unknown. A Methodology to Derive Sustainability Indicators for
Software Development Projects. [Lecture notes]. Managing Information System Projects Module. Swansea Metropolitan University, 4/2014
[13] Skouby, K & ‘Windekilde , I. Date unknown. Green direct and enabling effects of ICT. [Online]. Available from:
http://vbn.aau.dk/files/49831786/Paper_Green_direct_and_enabling_effects_of_ICT.pdf
[14] Berkhout, F & Hertin, J. 5/2001. Impacts of Information and Communication Technologies on Environmental Sustainability: speculations and evidence [Online]. Available from:
http://www.ictliteracy.info/rf.pdf/OECD-ICT-EnvrnmtImpct.pdf
[15] ISO, 5/2014. ISO 14000 - Environmental management. [Online]. Available from:
http://www.iso.org/iso/iso14000
[16] IT trading UK Ltd. 05/2014. Legal Obligations. [Online]. Available from:
http://www.it-trading.co.uk/content/legal_obligations.htm
[17] HSE. 05/2014. Waste Electrical and Electronic Equipment recycling (WEEE) [Online]. Available from: http://www.hse.gov.uk/waste/waste-electrical.htm
[18] Aether Ltd, 2014. EPEAT (Electronic Product Environmental Assessment Tool)  [Online]. Available from:
http://www.environmenttools.co.uk/directory/tool/page/4/name/epeat-electronic-product-environmental-assessment-tool/id/618
[19] Energy Labels. 05/2014. Energy Star [Online]. Available from:
http://www.energylabels.co.uk/energystar.html
[20] Carbon Low Emissions Limited. 05/2014. PAS 2050 Product Carbon Footprint Standards [Online]. Available from:
http://www.carbonlowemissions.co.uk/Standards/PAS2050
[21] European Commission. 05/2014. Data Centres Energy Efficiency [Online]. Available from:
http://iet.jrc.ec.europa.eu/energyefficiency/ict-codes-conduct/data-centres-energy-efficiency
[22] European Commission. 05/2014. European Code of Conduct on Data Centre Energy Efficiency [Online]. Available from:
http://iet.jrc.ec.europa.eu/energyefficiency/sites/energyefficiency/files/files/documents/ICT_CoC/introductory_guide_v2.0.3.r.pdf
[23]  Cabinet Office. 03/2011. Government ICT Strategy.[Online]. Available from:
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/85968/uk-government-government-ict-strategy_0.pdf
[24] BCS. 05/2014. The Green IT Specialist Group [Online]. Available from:
http://www.bcs.org/category/10547
[25] Crooks, B et al. 2009. Raising Awareness of Green IT - The BCS Way [Online]. Available from: http://www.bcs.org/upload/pdf/sqm2009-raisingawareness.pdf
[26] Wikipedia. 05/2014. British Computer Society [Online]. Available from:
http://en.wikipedia.org/wiki/British_Computer_Society
[27] BCS. 06/2011.  Code of Conduct. [Online]. Available from:
http://www.bcs.org/upload/pdf/conduct.pdf
[28] BCS. 09/2014.  Code of Good Practice.  [Online]. Available from:
http://bcs.org/upload/pdf/cop.pdf
[29] IAP. 05/2014. About the IAP . [Online]. Available from:
http://www.iap.org.uk/main/about/
[30] Scottish Qualifications Authority. 2007. IEEE CS/ACM Code of Ethics and Professional Practice [Online]. Available from:
http://www.sqa.org.uk/e-learning/ProfIssues03CD/page_04.htm
[31] ACM. 05/2014. Welcome.[Online]. Available from:
http://www.acm.org/
[32] IEEE. 10/1997. Software Engineering Code of Ethics, Version 3.0 [Online]. Available from:
http://www.itk.ilstu.edu/faculty/bllim/itk178/Software%20Engineering%20Code%20of%20Ethics,%20Version%203_0.htm 
 [33] Adams, J et al. 2/2014. Assignment 1 : Project Initiation Document: Music-Escape Records. 
[34] University of Greenwich. 11/2010. Computer Related Legislation. [Online]. Available from:  http://www.gre.ac.uk/offices/ils/ict/policies/legislation#S1 
[35] European Commission. 5/2014. Protection of personal data. [Online]. Available from: http://ec.europa.eu/justice/data-protection/index_en.htm 
[36] European Commission. 3/2014.  MEMO/14/186  [Online]. Available from:
http://europa.eu/rapid/press-release_MEMO-14-186_en.htm 
[38] Nayab, N. 9/2011. Collection of Guides and Tips to Improve the Project Monitoring Process. [Online]. Available from:
http://www.brighthubpm.com/monitoring-projects/124945-collection-of-guides-and-tips-to-improve-the-project-monitoring-process/
[39] Maw, S. Ethical and Legal Issues. [Lecture notes]. Managing Information System Projects Module. Swansea Metropolitan University, 4/2014

 

[bookmark: _Toc388878464][bookmark: _Toc388899792]Appendices


[bookmark: _Toc388878465][bookmark: _Toc388899793][bookmark: _Toc378201238][bookmark: _Toc379921443]Appendix 1 - Project Planning
To create the initial project plan, the work packages (activities) were identified and each given estimates for their duration (in weeks). The three point estimation (decomposition) technique was then used to calculate estimates, where each activity was assigned an optimistic estimate , which is the best scenario where nothing goes wrong; a realistic estimate, which is the most likely duration; and pessimistic estimate, which is the worst case scenario. The total estimation time and the standard deviation were then calculated. [See Figure A1]

Note: The calculations below are given in weeks.
[image: ]
Figure A1 - Music Escape Records - Project Pert Chart[33]


The relationships between the work packages were then determined in order to create a project schedule and further calculations for each activity provided figures for the ES (Early Start time), EF (Early Finish time), LS (Late Start time) and LF (Late Finish time). This determined whether it was on the critical path. See Figure A2.

Note: The calculations below are given in days.
[image: ]
Figure A2 - Music Escape Records – Calculation model [33]

From these calculations it was concluded that the minimum project duration was 124 days (or 17.7 weeks). Screen Design and Report Design can be delayed for up to 9 days. However the remainder of the activities must be created in sequence have zero slack, meaning they should not exceed their planned time, in order for the project remain on schedule. (See Figure A3)
[image: ]
Figure A3 - Music Escape Records - Project Gantt Chart [33]
[33]
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[bookmark: _Toc378201239][bookmark: _Toc379921444]Project Team 

The personnel who make up the project team are Mt Techno and Miss Moneypenny from Music Escape Records and Richard Jones, Mirlinda Husejni, Jeanette Adams and Ekta Shah from GetitrIT.

The role of Project manager will be shared equally amongst the four team members from GetitrIT

Team Managers will not be needed
[image: ]
[bookmark: _Toc379921491]Figure A4: Project Team Organisation[33]

[bookmark: _Toc378201240][bookmark: _Toc379921445]Main Responsibilities

Project board - Corporate Management/Sponsor/Customer

Mr Brian Techno:
· Acts as champion of the project.
· Is accountable for the delivery of planned benefits associated with the project.
· Ensures resolution of issues escalated by the Project Manager or the Project Board.
· Makes key organisation/commercial decisions for the project.
· Assures availability of essential project resources.
· Approves the budget and decides tolerances.
· Leads the Project Steering Board.
· Ultimate authority and responsibility for the project.

Project board – Executive

Mr Brian Techno:
· Ownership of the Project’s Business Case
· Overall direction and guidance for the project
· Chair Project Board meetings and reviews
· Review Exception Reports and Exception Plans
· Delivery of a suitable end Business Product.

Project Board – Senior User 

Miss Moira Moneypenny:
· Ownership of the project from a User viewpoint
· Approval of User Specifications for technical Products
· Prioritise Project Issues
· Recommend action on changes
· Approval of Functional Specification
· Ensures that mandatory supplier requirements are met.
· Manages the production and approval of the supplier side of the budget.
· Makes effective use of supplier resources within the approved budget.
· Tracks performance of consultants and takes appropriate action.
· Proactively develops a collaborative relationship with the organisation to Project Board level.
· Ensures that there are clear communication paths within the project team and the organisation and supplier.
· Acts as main point of contact between the supplier and the organisation.
· Day to day management of supplier staff assigned to the project.
· Quality Assures the work of supplier staff assigned to the project.
· Encourages the transfer of product knowledge and skills to the appropriate staff within the organisation.

Project Manager
 
Richard Jones, Mirlinda Husejni, Jeanette Adams and Ekta Shah:
· Managing and leading the project team.
· Recruiting project staff and consultants within the defined budget
· Risk Management
· Liaison with, and updates progress to, project board/senior management through Highlight Reports
· Developing and maintaining a detailed project plan.
· Managing project deliverables in line with the project plan.
· Recording and managing project issues and escalating where necessary.
· Resolving cross-functional issues at project level.
· Managing project scope and change control and escalating issues where necessary.
· Monitoring project progress and performance.
· Managing project training within the defined budget.
· Managing project evaluation and dissemination activities.
· Final approval of the design specification.
· Working closely with users to ensure the project meets business needs.
· Definition and management of the User Acceptance Testing programme.
· Identifying user training needs and devising and managing user training programmes

Development Team

Richard Jones, Mirlinda Husejni, Jeanette Adams and Ekta Shah: 
· Provide functional expertise in an administrative process
· Work with users to ensure the project meets business needs
· Documentation and analysis of current and future processes/systems
· Identification and mapping of information needs
· Defining requirements for reporting and interfacing
· User training
· Identify and report risks to Project Manager Working with the Project Manager on definition of development requirements and priorities.
· Reporting configuration and deployment.
· Set up and maintenance of security rights and access permissions.
· Contributing to technical strategy, policy and procedure.
· Development and operation of technical testing programmes.
· Production of technical documentation to agreed quality standards.
· Reporting on progress/issues to management and users.

[33]
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[bookmark: _Toc379921447]Introduction

GetirIT is committed to establishing and maintaining a systematic approach to the identification and management of risk.

Our objectives are to:
· Ensure that risk management is clearly and consistently integrated and evidenced in the culture of the organisation.
· Manage risk in accordance with best practice.
· Anticipate and respond to changing social, environmental and legislative requirements.
· Consider compliance with health and safety, insurance and legal requirements as a minimum standard.
· Prevent death, injury, damage and losses, and reduce the cost of risk.
· Inform policy and operational decisions by identifying risks and their likely impact.
· Raise awareness of the need for risk management by all those connected with the organisation’s delivery of service.

These objectives will be achieved by:
· Clearly defining the roles, responsibilities and reporting lines within the organisation for risk management.
· Including risk management issues when writing reports and considering decisions.
· Continuing to demonstrate the application of risk management principles in the activities of the organisation, its employees and member companies.
· Reinforcing the importance of effective risk management as part of the everyday work of employees and members.
· Maintaining a register of risks linked to the organisation’s business, corporate and operational objectives, also those risks linked to working in partnership.
· Maintaining documented procedures of the control of risk and provision of suitable information, training and supervision.
· Maintaining an appropriate system for recording health and safety incidents an identifying preventative measures against recurrence.
· Preparing contingency plans to secure business continuity where there is a potential for an event to have a major impact upon the organisation’s ability to function.
· Monitor arrangements continually and seek continuous improvement. 


[bookmark: _Toc379921448]Risk Management Procedures 
[image: PRINCE2 project risk]
[bookmark: _Toc379921492][bookmark: _Toc388893260]Figure3: Risk Management Procedures
The procedure covers the following activities:
Identify Risks

· Identify risks (both threats and opportunities); in terms of the cause of the risk, the uncertain event itself, and its impact were it to occur;
· Potential project risks - Schedule, budgetary, personnel, resource, customer, requirements problems
· Potential technical risks: Design, implementation, interfacing, verification, maintenance, technical obsolescence, ambiguity, leading edge technology
· Potential business risks: Market, out-of-date, sales team don’t know the product, loss of commitment or managerial support 
· Enter risks into the project’s Risk Register 
Assess

Estimate 
· Probability (how likely the risk is to happen);
· Impact (its effect);
· Proximity (how soon it is likely to take place if nothing is done).


Evaluate 
· To describe the net effect of all project risks
· To reveal the overall risk severity of the project
Plan

Once the project risks have been defined and evaluated, the Project Manager identifies the possible risk responses, and recommends which is to be carried out. 

Implement

The primary objective of this step is to ensure the planned risk responses are implemented, their effectiveness monitored and corrective action taken where responses do not provide effective solutions.
Communicate

Key to the success of all project management activities is communication; and risk management is no exception to this rule

Note:
· The first four steps are sequential, with the ’Communicate’ step running in parallel because the findings of any of the other steps may need to be communicated prior to the completion of the overall process. 
· All of the steps are iterative in nature in that when additional information becomes available, it is often necessary to revisit earlier steps and carry them out again to achieve the most effective result.
[bookmark: _Toc108668794][bookmark: _Toc379921449]Risk Records

Project risks have the following attributes: 
· They're generally known at the beginning of the project.
· They can exist at a specific point in the project, or they can persist throughout the life of the project.
· They can materially affect the outcome of the project if they become reality.
· There's a reasonable likelihood that they could become reality.
· Risks are extraordinary to what normally would be managed on a project.

The risks are recorded on a register (see below) which is in a standard Microsoft Spreadsheet format. This is stored on the shared project folder MISP on Dropbox.

The Risk Register must be maintained throughout the project and will change regularly as existing risks are re-graded in the light of the effectiveness of the mitigation strategy, and new risks are identified


The purpose of the Risk Register is to:
· Provide a useful tool for managing and reducing the risks identified before and during the project
· Document risk mitigation strategies being pursued in response to the identified risks and their grading in terms of likelihood and seriousness
· Provide the Project Board and Project Manager with a documented framework from which risk status can be reported
· Ensure the communication of risk management issues to key stakeholders
· Provide a mechanism for seeking and acting on feedback to encourage the involvement of the key stakeholders
· Identify the mitigation actions required for implementation of the risk management plan and associated costs.

The Risk register is made up of the following elements: 
· A unique identifier for each risk
· Risk type or category - This will be selected from the Risk Categories (See below)
· Risk Owner - Raised by  
· Date identified or raised
· Date last updated
· A description of the potential impact
· A description of the completed Mitigation Action
· Probability – This will be selected from the Scales – Probability Categories  (See below)
· Impact - This will be selected from within the Scales – Impact Categories (See below)
· Risk Score/Category- These will be selected from the Risk Score tables (See below)
· Cost Impact – When Action is decided 
· Schedule Impact – When Action is decided
· Action Plan
· Action owner
· Next Action Target date
· Closure date
[bookmark: _Toc379921450]Risk Reporting

· The full contents of the risk workshops, including the resulting register, will be recorded in a standard Risk report and circulated to the Project Team.
· Key risks are reported in the following:
· Project Plan
· Stage Plan
· Monthly Dashboards
· Monthly Highlights Reports
[bookmark: _Toc379921451]Timing of Risk Management Activities

· Risk workshops will be conducted as a minimum at Feasibility Design, Detailed Design and Construction stages. 
· Risks will also be formally considered in monthly reports and at stage boundaries. 
· Ongoing consideration of risks will occur continuously throughout the design and construction process.
[bookmark: _Toc379921471]Risk Register

RJ	Richard Jones
JA	Jeanette Adams
MH	Mirlinda Husejni
ES	Ekta Shah
MM	Moira Moneypenny
BT	Brian Techno

Please note – The risk register has been inserted but must be enlarged to view. Even then it is difficult to read. Please refer to A3 hard-copy  in Assignment 1

[image: ]
[bookmark: _Toc388893261]Figure46: Risk Register
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[bookmark: _Toc379921472]Risk Categories

1. Personnel shortfalls
2. Unrealistic schedules and budgets
3. Developing the wrong software functions
4. Developing the wrong user interface
5. Gold plating
6. Continuing stream of requirement changes
7. Shortfalls in externally furnished components
8. Shortfalls in externally performed tasks
9. Real-time performance shortfalls
10. Straining computer-science capabilities
[bookmark: _Toc379921473]Scales

Probability Categories:

	[bookmark: _Toc108668799]Description
	Probability
	Scale
Value

	H
	Probable
	>70%
	3

	M
	Could happen
	30-70%
	2

	L
	Improbable
	<30%
	1






Impact Categories:

	Description
	Guide Scenario
	Scale Value

	H
	Critical
	Failure that involves significant rework, modification or reassessment
	3

	M
	Serious
	Failure or setback that causes additional work and reassessment but containable
	2

	L
	Marginal
	Impact has some effect causing rework or reassessment but easily handled
	1




	[bookmark: _Toc379921474]Impact
	High/ Critical
	3
	3
	6
	9

	
	Medium/ Serious
	2
	2
	4
	6

	
	Low/ Marginal
	1
	1
	2
	3

	
	
	
	1
	2
	3

	
	
	
	Low/ Improbable
	Medium/ Could happen
	High/ Probable

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	Probability


Risk Scores

















Risk Category & Action

	 
	  Key/ Critical Risks - closely monitor, manage & develop fallback plans

	 
	  Intermediate Risks - monitor and manage to mitigate/ include specific risk allowances in   cost estimate/ programme

	 
	  Minor Risks - general allowance in base cost estimate & programme
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[bookmark: _Toc378201243][bookmark: _Toc379921461][bookmark: _Toc388878468][bookmark: _Toc388899796]Appendix 4 - Communication Plan

· It was decided that Email  is to be used as the method of communication between team members (All email correspondence  to be saved)
· All project documentation is to be stored in the shared folder MISP in Dropbox.
· Weekly project progress meetings will be held throughout the project for project team.
· Progress reports will be provided to Project Board members following weekly project team meetings.
· Monthly highlight reports will be provided to Project Board members
· The Project manager will meet with the Project Board members at least once a month  

[33]

[bookmark: _Toc378201230][bookmark: _Toc379921423][bookmark: _Toc388878469][bookmark: _Toc388899797]Appendix 5 - Project Tolerance

The project board and project manager will agree on each stage's level of tolerance in performances. The Project manager will closely monitor each stage and make sure the tolerance levels are not exceeded. However, in the event that any tolerance will be exceeded, the project board will be informed and appropriate exception plan submitted. 
The project tolerances include costs, time-scale and scheduling and resources for the proposed system, and they are agreed with the project sponsor as part of the project board. 
On project level the tolerance is set to be +/- 15%, and +/- 2 weeks schedule. Each management stage will have a standard tolerance of +/- 10% and +/- 1 week’s schedule. 

[33]
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Boehm's top ten 1isk items.

Figure 1

Personnel shortfalls: staffing with top talent; job matching;
team-building; morale-building; cross-training; prescheduling
key people.

Unrealistic schedules and Budgets: Detailed, multisource
cost and schedule estimation; design to cost;incremental
development; software reuse; requirements scrubbing.

Developing the wrong software functions: Organizational
analysis; mission analysis; operational concept formulation; user
surveys; prototyping; early users'manuals.

Developing the wrong user Interface: Frototyping; scenarios;
task analysis.

Gold-plating. Requirements scrubbing: prototyping; cost-
benefit analysis; design to cost.

Continulng stream of requirements changes: High change
threshold; information-hiding; incremental development (defer
changes to later increments).

Shortfalls In externally-performed tasks: Reference-checking;

pre-award audits; award-fee contracts; competitive design or
prototyping; team-building.

Shortfalls In externally-furnished components:
Benchmarking; inspections; reference checking; compatibility
analysis.

Real-time performance shortfalls:
modelling; prototyping; instrumentati

imulation; benchmarking;
; tuning.

Stralning computer sclence capabllities: Technical analysis;

‘cost-benefit analysis; prototyping; reference checking.

*  Risk prioritisation produces a ranked
ordering of the risk items identified
and analysed.

The second primary step. risk control.
involves risk-management planning. risk
resolution, and risk monitoring:

* Risk-management planning helps
prepare you to address each risk
item. including the coordination of
the individual risk-item plans with
each other and with the overall
project plan.

*  Risk resolution produces a situation
in which the risk items are eliminated
or otherwise resolved.

Risk monitoring involves tracking
the project’s progress toward
resolving risk items and taking
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Table 1. Software Projects’ Success Factors classification
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Success Factor Class

Success Factor

People & Actions

Developers

Users

Top management

External agents

Project team

Social interaction

Project Content

Project characteristics

Project scope, goals, objectives

Resources

Technology

Development processes

Requirements determination]|

Project management

Use of standard method

User participation

User training

Management of change

Institutional Context

Organizational properties

Environmental conditions
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- ‘optimistic estimate , which is the best scenario where nothing goes wrong; a realistic estimate, which is the most likely duration; and o

o pessimistic estimate, which is the worst case scenario. The total estimation time and the standard deviation were then calculated. [See E

- Figure 2]

- Note: The calculations below are given in weeks.

- Prototype sub-project 6 8 10 067 -

B Requirement Analysis 1 2 3 2 033 1

N Screen Design 1 1 2 116 016 2

R ReportDesign 1 1 2 116 016 2

- Hardware / software procurement 1 1 2 116 016 2

B ServerImplementation 1 1 1 1 0 34

- Database development 1 2 3 2 033 45

B Software development. 4 7 8 6.66 0.66 456 B

N Unit Testing % % 1 058 008 7

B System Testing 1 2 3 2 033 8

B Installation 1 1 1 1 0 9

B User Documentation 1 2 3 2 033 7,10

- Preparation of materials 1 2 2 55 016 7,10

B Figure 2-M - Project ert Chart

B ‘The relationships between the whrk packages were then determined in order to create a project schedule and further calculations for

E each activity provided figures for the ES (Early Start time), EF (Early Finish time), LS (Late Start time) and LF (Late Finish time). This -

- determined whether it was on the critical path. g
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- Note: The calculations below are given in days.
Requirement Analysis 14 - 0 14 14 0 0 Y
. Screen Design 9 1 14 23 14 5 9 N
N Report Design 9 1 14 23 14 5 9 N
o] Hardware / software procurement 9 1 14 23 23 14 0 Y El
- Server Implementation 7 4 23 30 30 23 0 Y
) Database development 14 45 30 44 44 30 0 Y
- Software development 47 56 44 91 91 44 0 Y
o Unit Testing 5 7 91 96 96 91 0 Y
- System Testing 14 8 96 110 110 96 0 Y
- Installation 7 9 110 117 117 110 0 Y
User Documentation 7 7,10 117 124 124 117 0 Y
Preparation of materials and user training 7 7,10 117 124 124 117 ] Y

Figure3-

Escape Records — Calcuiation model

From these calculations it was concluded that the minimum project duration was 124 days (or 17.7 weeks). Screen Design and Report
om) BE
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