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Introduction 
This document will be containing the following information, it will start off with a documentation of the whole project this will allow the reader to get a good understanding of what they will be reviewing and reading in this whole document. This will be followed up with different types of diagrams such as User case diagrams and BPMNS better known as ‘Business Process Modelling Diagrams’.
At the end of this document there will be a brief evaluation of how everything went and the different strengths and weaknesses that where faced when completing this activity. 

User case documentation 

	Name of Use Case:
	Lego Mindstorms (EV3)

	Created by:
	Benjamin-David Crook

	Last Updated by:
	Benjamin-David Crook

	Date Created:
	16/01/2019

	Last Revision Date:
	18/01/2019

	Description:
	Lego Mindstorms Robot following instructions that are presented via the programme.

	Actors:
	Robot, Programmer

	Preconditions:
	1. Creating Lego Mindstorms EV3 Robot to be accurately created to the required perimeters.
2. Programme the Robot to execute desired tasks.
3. Pen is required for Robots to perform tasks written in programme.

	Postconditions:
	1. Robot completes created programme.
2. All required shapes are drawn to the correct dimensions and standard.
3. Robot completes all tasks as programmed.
4. Robot stops.

	Flow:
	1. Programmer gets instructions on assembling the robot correctly.
2. List all of the instructions objectives that the Robot needs to complete.
3. Create draft code project to ensure when inputted into robot it is correct.
4. Build the Robot.
5. Put completed drafted code into Lego Mindstorms.
6. Link code with Robot, then start up the robot.
7. Start Robot.
8. Wait until the Robot finishes its instructions set by the programmer.
9. Finish.

	Alternative flows:
	1. Programmer follows set instructions for creating the Robot correctly.
2. Pre-plan what needs to happen after looking over the instructions.
3. Create code that the Robot will follow in order to complete set tasks.   
4. Set up the Robot.
5. Add the correct code into Lego Mindstorms.
6. Start Robot.
7. Wait until Robot finishes its course.
8. Finish.

	Exceptions:
	· For the robot to complete all tasks.
· For the robot to understand the difference between the irremovable and removable lines.
· Alarm goes off correctly.
· Robot is able to draw a path.
· Executes shapes correctly.
· Feedbacks calculation of the area.

	Requirements:
	· Lego Mindstorms 
· Building material for the robot 
· Marker Pen
· Software to use Mindstorms.
· Blue & Red tape.
















User Case Diagram 
[image: ]

Above you can see a detailed ‘User Case Diagram’ this shows the different tasks that will be taking place in this activity and the different relations between the ‘Robot’ and the ‘Programmer’. You can see the different types of tasks that will extend of each other, the benefit of using this type of diagram is that it is very easily to understand the logic that is going to happen throughout this task.









[image: ][image: ]Business Process Modelling Diagram for the RectangleDiagram displaying overall process


Here is the first Business Process Modelling Diagram that has been created in order to get a better understanding of what the different activities will be taking place, this is the simpler task compared to the others that have been created, as you can see from the following diagram above is that the robot has to perform this task 3 different times and each time it preforms this task it has to get 10cm better in size, you can clearly see there are 3 different loops and each time the dimensions set by the programmer.
[image: ]Right-Angle Triangle 
Here is the right-angle triangle, as you can see from the diagram above there are 3 different loops as asked for on the brief, you can see the measurements ensure that this is able to get all of the angles correct to ensure that it makes 3 different sizes in total.










[image: ][image: ]Circle & Square diagrams

This is the third task that is asked for in the brief, this allows the robot to be able to create a square and a circle and once again I have loops displayed that allows the robot to make circles and squares and it allows it to create bigger versions of itself.











Join Symbol
[image: ]

Join symbol is the final shape that needs to be created, this is a more complex shape but when you understand the logic of how it needs to be done it become very simple you can see that this is always 120 degrees angles and because of this allows this logic to become a lot easier, as mentioned before to make it bigger all that is needed is to make it 10cm bigger each time.









Testing
[bookmark: _GoBack]In this section the different shapes drawn, and code written to be able to perform these different tasks will be displayed.
Joint
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· Above is an image of the Join Symbol that we created when using the Lego Mindstorms tool.
[image: ]Right angle 












· Above is an image of the right angle that we created when using the Lego Mindstorms tool.
[image: ]Square and circle 












· Above is an image of the Square and Circle that we created when using the Lego Mindstorms tool.


Rectangle 
[image: cid:ab37e366-c16a-4f14-8463-28bb53ac741b]












· Above is an image of the rectangle that we created when using the Lego Mindstorms tool.

Code written to carry out Mindstorms tasks

[image: ]Square & Circle code

· Above is the code create to be able to carry out ‘Square & Circle’ task
[image: ]Right angle code

· Above is the code create to be able to carry out ‘Right Angle’ task


Rectangle code
[image: ]
· Above is the code create to be able to carry out ‘Rectangle’ task



Joint code
[image: ]

· Above is the code create to be able to carry out ‘Joint Code’ task
















Robot created to be able to perform these different tasks.
[image: ]
· Above is the Robot created by me and used to perform the tasks and create the drawings as programmed.
Evaluation 
Overall when doing this take there was good time management to ensure the diagrams where completed to a high standard and research was taken to ensure all of the different tools when creating these diagrams was used, an example of this is using the pool tool this makes the diagrams looks very professional and it allows the user to understand what they are looking at.
With any strengths there are always weaknesses there are always areas where there is room for improvement, the first improvement would be managing better time using the Lego Mindstorms software this would then save time when using the software in the exam this time could then be better used in other areas such as proof-reading work etc.
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