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[bookmark: _Toc536172452]Abstract.
	Good project management is key to a successful outcome when taking on any project regardless of size, this project is about designing and creating an educational weather station suitable for all ages, having good project management practices will help ease any problems or issues that will arise during the time of a project, key areas of concern in this report are risk management, code of practice relating to sustainability and legal and ethical issues, also during this project the UK are in negotiations with the EU over a Brexit plan, so a personal overview of possible issues and outcomes relating to the IT industry have been included, a final key area is quality assurances which is specific to the product in hand.   
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[bookmark: _Toc536172453]Introduction.
	A detailed report, based on project management relating to an on going project, this report needs to include the following topics:
· Risk management for this third sector project, showing identified risks plus a strategy to manage these risks, a risk matrix or risk exposure calculations need to be shown here.
· Code of practice detailing issues relating to sustainability including first, second and third order impact within the IT industry.
· Code of practice relating to legal and ethical issues for this project, this section needs to include reference and predictions to the BCS digital Brexit report.
· Quality assurance issues including suitable quality metrics relating to this project.
[bookmark: _Toc536172454]Risk management.
[bookmark: _Toc536172455]Identified risks.
	The following list which is in no particular order are possible risks associated with this project.
1. Loss of personnel who have direct impact with the project.
2. Loss of electronic data.
3. Time constraints.
4. Break down of tools used to complete project.
5. Funding issues.
6. Personnel not fully understanding the project purpose their role within it.
[bookmark: _Toc536172456]Risk management.
1. Loss of personnel: Many factors could contribute to the loss of personnel either temporary or permanent. Contributing factors could be external such as illness or a family emergency, or internal such as being re-allocated to another project or having to take holidays. To manage this, all personnel should keep regular updates of their progress and submit it to their senior counter part who could then re allocate jobs to persons who could carry on.

2. Loss of data: A lot of data is created electronically, such as software that needs to be written for the product to work, circuit design and simulation, Gantt chart, personnel information, CAD drawings, parts ordering, etc. Creating a three stage back up will ensure this risk is minimised, a three stage backup would include keeping data local so use of in house servers and having offsite back up in case of physical loss whether its accidental like miss handling of equipment or fire to malicious intent such as a rouge employee.

3. Time constraints: Each section of the project has been allocated a certain time for completion, as with most things not everything goes to plan, a Gantt chart has been used to try and help with time planning, by monitoring each person’s progress and referring to the Gantt chart then rescheduling and if needed re allocation jobs can be done.

4. Breakdown of tools: Completing the project involves use of several types of software and hardware. Having the software on multiple devices would ensure that if a PC was to breakdown then another PC would be available to carry on with the work, another issue would be licencing of the specialist software, ensuring all licencing is up to date will mitigate this risk. Hardware would involve electronic equipment such as oscilloscope, bench power supplies, soldering irons, to minimise risk to hardware then good working practices need to be adhered to like maintaining the equipment and when needed keeping the hardware clean, what can’t be controlled here is the power needed to run this equipment, if there was a power cut then employing some form of back up generator could be an option but at a cost.

5. Funding issues: As with all projects funding needs to be calculated, even though a lot of it can be calculated there is always a risk of underestimating costs, this could be internal due to unexpected issue arising as the project progresses or external factors such as price fluctuations from suppliers, negotiations with suppliers could minimise this by entering into fixed price contracts for example component prices, energy prices or even transport costs, internal may include the need to add more personnel, software or hardware to complete the project efficiently. A good practise would be to have a budget which has a leeway of a certain percentage e.g. +- 10%.
 
6. Personnel not fully understanding the project: Some personnel may not be fully aware of the purpose of this project and their part in it. Having clear and concise instructions for each person will be needed, the senior manager should ensure each person not only understands their role but ensures the right person has been allocated the right job. 


[bookmark: _Toc536172457]Risk Matrix.
[bookmark: _Toc536172565]Table 1 Risk matrix evaluation.
	
	
	Risk Matrix.
	
	

	
	Identified risks
	
	
	

	1
	Loss of personnel.
	
	
	

	2
	Loss of electronic data.
	
	

	3
	Time constraints.
	
	
	

	4
	Break down of tools.
	
	

	5
	Funding issues.
	
	
	

	6
	Personnel not fully understanding.
	
	

	
	
	
	
	

	KEY
	LOW 
	MEDIUM
	HIGH
	EXTREME

	 
	
	
	
	 

	 
	High
	6
	2
	 

	 
	Significant
	4 + 5
	 
	3

	Impact
	Moderate
	 
	 
	 

	 
	Low
	 
	 
	1

	 
	***************
	Low
	Moderate
	HIGH

	 
	 
	Probability



	


[bookmark: _Toc536172458]Code of practice, sustainability.
	Within the IT industry the main environmental issue is green house gases, this is because is energy needed for the industry to survive, everything around the globe needs some form of power to operate from small handheld portable devices like watches, phones, tablets, laptops, etc, to bigger fixed power hungry systems like data centres, factories, offices. This has led to designers of systems to try and mitigate this impact and create products that can be smaller and energy efficient whilst keeping quality high. 
[bookmark: _Toc536172459]Impact of this product.
[bookmark: _Toc536172460]First order.
	This product would have a direct impact on green house emissions due to manufacturing of the components needed for the product to be built, also whilst this product is in use it will require power in the form of a battery either rechargeable or disposable, rechargeable would then require power for recharging, disposable would add to electronic waste, other waste would include replacement of components due to failure either naturally or accidental misuse. Having a good recycling policy will limit this waste.
[bookmark: _Toc536172461]Second order.
	Main second order impact would be transporting components from the manufacturer to the projects place of construction, then from there it would need to be transported on to the customer, this could be reduced by having some or even all components sent directly to the customer, another option would be to increase order size there by reducing transport time and even cost of transportation. 
[bookmark: _Toc536172462]Third order.
	keeping the design small, robust and power efficient ensures the long term impact of the environment is kept to a minimum, effectively more units could then be produced with the same impact on the environment if theses design requirements were not implemented.
[bookmark: _Toc536172463]Code of practice, ethical and legal.
	IEEE code of conduct has a strict set of rules that members and employees of IEEE must adhere to, these rules are there to ensure professional practice is conducted to a high standard and the quality of life to others is not affected [1].
[bookmark: _Toc536172464]IEEE rules.
[bookmark: _Toc536172465]Be respectful of others. 
	This rule asks that respect is giving to all persons including employees and members of the IEEE, also personal data and information needs to be kept private [1]. Unfortunately, during this project this rule was abused leading to the loss of a member of the team.
[bookmark: _Toc536172466] Treat people fairly.
	This rule askes that all persons from all types of race, religion, gender, disabilities, etc, are to be treated equally and with respect, this means no one will be subject to any form of bullying or harassment whether it be verbal, physical or online [1]. Like in rule one this rule was broken. 
[bookmark: _Toc536172467]Avoid injuring others, their property, reputation or employment.
	This rule states that members of IEEE will not cause injury or damage to other persons, their property, employment, data and reputation, also they will refrain from spreading rumours or abuse whether it be verbally or physically [1].
[bookmark: _Toc536172468]Refrain from retaliation.
	This rule ask that if a member of IEEE has violated a rule then other members of the IEEE are not to retaliate against the suspected member [1]. This rule was upheld during this project.
[bookmark: _Toc536172469]Comply with applicable laws in all countries where IEEE does business and with the IEEE policies and procedures.
	When acting on behalf of the IEEE all laws, regulations and procedures worldwide must be upheld including the following [1].
a) All forms of bribery are to be refused.
b) Perceived or real conflicts are to be evaded, and refrain from distributing to any parties affected.
c) Information owned by IEEE and personal information of IEEE members or employees and other persons if confidential must not be disclosed [1].
d) Price fixing, bid manipulation or other similar acts that would result in restraining trade [1].
e) The property of others must not be abused or miss used [1].
[bookmark: _Toc536172470]BCS digital Brexit report.
	The BCS digital Brexit report suggests that the UK does not have enough engineers to fulfil the job gaps within the IT industry and being part of the EU makes it easier for cross border engineers to fill these gaps [2]. 
	Personal view on this would be the implementation of relevant migration border control measures which would allow prospective engineers entry too the UK for work to be as hassle free as could be possible without compromising the nation’s security.
	A third of data security professionals imply that leaving the EU would leave the UK open and more vulnerable to security cyber-attacks and they believe sharing of intelligence with EU members would not be of benefit to them [2]. The EU has a central data base for international incident reporting and it is thought that once the UK has left the EU access to this database may be lost and leave the UK vulnerable to attack [2]. 
	Personal view, the UK has their own security databases that are shared with other governments inside and outside of the EU, so possibly make use of and adapt any policies they have with other governments that are outside the EU and come to some suitable agreement with members of the EU.
	The UK telecommunications infrastructure is lagging behind other countries globally and being within the EU the benchmark is calculated to include the whole of the EU members. Once the UK have left the EU they would be ranked individually when compared globally, this ranking is poor when compared to other countries such as US, Japan, South Korea [2].  
	Personal view would suggest that being within the EU could be the reason why the UK are behind in such a critical communications structure and once exit of EU has been completed the UK could start to put a better plan together to upgrade its current infrastructure to be in line with other better ranked countries.  
[bookmark: _Toc536172471]Quality assurance issues.	
[bookmark: _Toc536172472]ISO 25010 evaluation model.
	The ISO/IEC 25010 is an evaluation model for quality of a software product, this model consists of several characteristics used to evaluate the quality metrics of the product to meet the needs of the stakeholders [3]. 
	Each characteristic is split into sub characteristic, there are eight main categories [3]. Listed below are the eight main characteristic with their respective sub categories and how they affect this project.
[bookmark: _Toc536172473]Functional suitability.
	Using the product under specified conditions this category shows the degree to which the product meets the implied needs, it has three sub sections [3].
Functional completeness.
	Specified task directly related to this product is the ability for the user to select options from a menu with ease which in turn makes it a more customisable user experience.
	At this time the user can decide on what unit of wind speed they would like to display e.g. MPH. 	 
Functional correctness.
	The product is designed to be used as an educational tool then degree of accuracy with wind speed and wind direction is not as important as if it was to be used for a critical monitoring application.	 
Functional appropriateness.
	Specified tasks here is taking voltage measurements from wind direction vane and converting it into a meaning full unit of measurement such as degrees or compass bearing notation. With wind speed being able to convert the anemometer rotational speed in to a commonly used measurement for wind speed.	 
[bookmark: _Toc536172474]Performance efficiency.
	When used under stated conditions this characteristic measures performance relative to resources [3]. Three sub characteristics are.
Time behaviour.
	Response time for this product is critical to ensure a good user experience.	
 Resource utilization.
	As this product is an embedded system design using a microcontroller then available system resource is dictated by the choice of microcontroller used, areas of concern are size of read only memory (ROM) and size of random access memory (RAM). This product will come with default software embedded in to it so sufficient ROM and RAM size can be determined from the size of the software, having a list of direct replacement microcontrollers would give the user an option to upgrade ROM and RAM size should they need it.	
Capacity.
	A maximum limit for this product would be wind speed measurement, for educational purpose it is not expected that the user be outside in gale force winds.		
[bookmark: _Toc536172475]Compatibility.
	This characteristic has two sub categories, it measures the degree to which the system is able to complete its functions whilst sharing the same environment as other hardware or software [3].
	As this is a self-contained product, there is no need for this to be able to co-exist with other systems or have the ability to exchange information with other systems.
[bookmark: _Toc536172476]Usability.
	There is six sub characteristics to this metric which is the degree to which specified goals can be achieved by the user [3].
Appropriateness recognizability.
	Having accurate description of what the product entails will help the user determine if it is suitable for their needs.	
Learnability.
	Detailed user instructions complimented with simple product design would assist the user with learning how to use the product efficiently.	 
Operability.
	Keeping the design minimised and simple will help the user operate the product with ease.
User error protection.
	Detailed user manual, easy to follow instructions, coupled with a simple design will minimise errors by users.	 
User interface aesthetics.
	For educational purposes the user interface does not need to be glamourous, just needs to be clear and concise.	
Accessibility.
	This product will need to accommodate a wide range of user abilities.	
[bookmark: _Toc536172477]Reliability.
	Measurement of reliability for a time period under specified conditions [3]. Four sub characteristics are.
Maturity.
	To enable a good user experience this product needs to be consistent and reliable under certain environmental conditions.	 
Availability.
	This product is relatively small when it comes to functionality so ensuring it’s fully operational at all times is a must.	
Fault tolerance.
	Educational products are designed as a learning tool so having faults in a system can be beneficial to the user, providing that there are suitable troubleshooting steps in place, but some users may not want this level of experience so ensuring faults are minimised is a must for basic level operation.	 
Recoverability.
	Data recovery is not needed in this product as it is used to display live readings, if the system was to fail or crash then a simple reset of power would suitable.
[bookmark: _Toc536172478]Security.
	This product does not store or contain any sensitive data, so this measurable degree is not needed here.
[bookmark: _Toc536172479]Maintainability.
	The effectiveness to which the system can be modified or improved, this characteristic has five sub characteristics applied to it [3].
Modularity.
	This product has been created with the ability to be modular in a sense that more measuring sensors could be added if the users do so wish, so design requirements need to take this into consideration.
Reusability.
	This self-contained product does not need to be used in other systems.
Analysability.
	Having detailed test data would ensure that if an undetermined fault were present, then the user would be able analyse and rectify it themselves.
Modifiability.
	The purpose of the product is to be an educational electronics kit, some components may not be available, or the user may want to experiment with different components, this aids to learning outcomes so introducing defects can be beneficial to user experience.  
Testability.
	Having test data for basic model can ensure the product will meet the minimum standards that is asked for by the stakeholders.
[bookmark: _Toc536172480]Portability.
	The effectiveness of the system when transferred to another system or different environment [3]. Three sub characteristics are.
Adaptability.
	The product would need to be adaptable with regards to its environmental usage i.e. being exposed to outside elements.   
Installability.
	Being a small self-contained device, the product can be easily moved around different environments.  
Replaceability. 
	This product is not designed to be a replacement for another product of the same purpose.
[bookmark: _Toc536172481]Quality metrics.
	Appropriate software and hardware quality metrics for this product are:
	Software testing would first be done in house by the developer, once the developer feels that the software is complete then it can be tested by stakeholders and feedback from them would then be used to improve or rectify any bugs that may have been found.
	Theoretical electronic test data would need to be put in place so the product could then be tested electronically, the test results would then be analysed to confirm if the product is performing as the developer has intended to.
	Physical testing, the product needs to be robust so the use of certain materials is needed mainly the casing, this casing needs to be resistant to damage if the product were to be accidently dropped, testing for this the product could be dropped from various heights until it fails to operate, also the unit needs to be able to operate outside in various environmental conditions, water resistant would be the main priority here so design of the casing would need to be at least splash proof, simulating rain with a shower head could be used here to check for ingress of water.    
	


[bookmark: _Toc536172482]References.
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[bookmark: _Toc536172483]Appendix. 
[bookmark: _Toc534203625][bookmark: _Toc536172484]Demonstration and update (15/01/19).
Due to issues outside of the groups control, this group have lost a Trainee Engineer (Dawid Lagwa). The project can still go ahead as Nick and Dawid are working on separate aspects of the product.
1. [bookmark: _Toc534203626][bookmark: _Toc536172485]Project Update.
[bookmark: _Toc534203627][bookmark: _Toc536172486]Schedule reminder.
· Circuit design. 24/09/2018 – 05/10/2018
· Software prototyping. 08/10/2018 – 16/11/2018
· Testing / Debugging Simulation. 19/11/2018 – 30/11/2018
· Breadboard prototype and testing. 03/12/2018 – 28/12/2018
· Technical document writing. 08/01/2019 – 14/01/2019
[bookmark: _Toc534203628][bookmark: _Toc536172487]Schedule update.
1. Circuit design completed on time.
2. Software prototyping completed on time.
3. Testing and debugging in Proteus simulation was completed on time.
4. [bookmark: _GoBack]Breadboard prototyping and testing started on time. Initial testing has found a bug / issue which needs to be investigated, this phase is still ongoing (02/01/19) main reason for this delay is due to being issued with another 6 assignments which either need to be completed relatively close to each other or need to be started now to be able to complete them on time.
5. Technical document report cannot be started until breadboard prototype has been successful.
[bookmark: _Toc534203629][bookmark: _Toc536172488]Bugs / Issues found (breadboard). 
1. The ADC on pin A0 for wind direction measurement has a fluctuation of approximately 50 mV this equates to a variation of about 20°, this only occurs when the wind speed simulation is running at same time. (Priority 1 issue).
2. Wind direction shows fault at one end of the potentiometer, adjustment to code can fix this. (Priority 2 issue).
3. The LCD used requires +5V to work, would like to find a display that works from +3.7V so a battery can be used. (Minor Issue).  
[bookmark: _Toc534203630][bookmark: _Toc536172489]Initial Circuit diagram from Proteus.
Circuit diagram used before addressing any bugs / issues.
[image: ]

Figure 1 Circuit diagram-1.
[bookmark: _Wind_speed_conversion][bookmark: _Toc534203631][bookmark: _Toc536172490]Wind speed conversion table.
[bookmark: _Toc536172566]Table 2 Wind speed conversion table.
	Frequency Hz
	m/s
	mph
	knots
	kph
	Beaufort

	1
	0.76
	1.71
	1.48
	2.75
	1.3

	5
	3.82
	8.54
	7.42
	13.74
	2.7

	10
	7.64
	17.08
	14.84
	27.49
	4.4

	15
	11.45
	25.62
	22.26
	41.23
	6.1

	20
	15.27
	34.16
	29.69
	54.98
	7.8

	25
	19.09
	42.70
	37.11
	68.72
	9.5

	30
	22.91
	51.25
	44.53
	82.47
	11.2

	35
	26.73
	59.79
	51.95
	96.21
	13.0

	40
	30.54
	68.33
	59.37
	109.96
	14.7

	45
	34.36
	76.87
	66.79
	123.70
	16.4

	50
	38.18
	85.41
	74.22
	137.45
	18.1

	55
	42.00
	93.95
	81.64
	151.19
	19.8

	60
	45.82
	102.49
	89.06
	164.94
	21.5




[bookmark: _Toc534203632][bookmark: _Toc536172491]Demonstration.
[bookmark: _Toc534203633][bookmark: _Toc536172492]Proteus simulation screen shots.
[image: ]
Figure 2 1Hz simulation.
[image: ]
Figure 3 10Hz simulation.
[bookmark: _Toc534203634][bookmark: _Toc536172493]Breadboard demonstration.
Header pin added for in circuit programming of microcontroller.
Portable function generator used to simulate wind speed signal.

[image: ]
Figure 4 Breadboard-1.
[image: ]
Figure 5 Breadboard-2.
[image: ]
Figure 6 Breadboard-3.
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