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Abstract
The following report contains the following design documentation for a working robot:-
· Business Process Models
· Drawing a Rectangle
· Drawing a Right-Angled Triangle
· Drawing a circle within a square
· Drawing a Join Symbol
· Use Case Diagram
· Use Case Documentation
· Coding screenshots
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Introduction

The following report will show how the final working robot is designed from first principles up.

The report itself will be divided into sections; with each showing a specific aspect of the task. The varying aspects come in the form of:-
· Business Process Models
· Use Case Diagrams
· Use Case Documentation
· Images of the finalised coding that controls the robot


Report
Design Diagram – BPM – i. Rectangle
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Design Diagram – BPM – ii. Right Angled Triangle
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Design Diagram – BPM – iii. Circle in a Square
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Design Diagram – BPM – iv. Join Symbol
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Design Diagram – Use Case
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Use Case Documentation
	Use Case Title
	Initiate Process

	Primary Actor
	Programmer

	Goal in Context
	Robot to commence Shape

	Scope
	Robot, Pen, Program.

	Level
	Start

	Stakeholders and Interests
	Programmer – Task Completion

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.

	Minimal Guarantees
	Robot will move.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Start Program.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	N/A

	Technology & Data Variations List
	EV3



	Use Case Title
	Start Line

	Primary Actor
	Robot

	Goal in Context
	Robot to compete line

	Scope
	Robot, Pen, Program.

	Level
	Start

	Stakeholders and Interests
	Programmer – Task Completion

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.

	Minimal Guarantees
	Robot will move.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Initiate Process

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	Moves in Straight Line, Moves in Curved Line

	Technology & Data Variations List
	EV3






	Use Case Title
	Moves in Straight Line

	Primary Actor
	Robot

	Goal in Context
	Robot to complete line

	Scope
	Robot, Pen, Program.

	Level
	Intermediate

	Stakeholders and Interests
	Programmer – Task Completion

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.
Number of Wheel turns programmed.

	Minimal Guarantees
	Robot will move.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Start Line

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	Turns, Obstructs

	Technology & Data Variations List
	EV3



	Use Case Title
	Moves in Curved Line

	Primary Actor
	Robot

	Goal in Context
	Robot to complete line

	Scope
	Robot, Pen, Program.

	Level
	Intermediate

	Stakeholders and Interests
	Programmer – Task Completion

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.
Number of Wheel turns programmed, angle programmed.

	Minimal Guarantees
	Robot will move.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Start Program.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	Turns, Obstructs

	Technology & Data Variations List
	EV3





	Use Case Title
	Obstructs

	Primary Actor
	Movable Obstruction, Immovable Obstruction

	Goal in Context
	Stop Robot

	Scope
	Robot, Program, Obstacle.

	Level
	Intermediate

	Stakeholders and Interests
	Programmer – Task Completion
Obstruction – Stop Program.

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete, robot moving.

	Minimal Guarantees
	Robot will temporarily stop, and make a sound.

	Success Guarantees
	Coding complete in line with robust designs.
Robot capable of moving certain objects.

	Trigger
	Obstruction in pathway.

	Main Success Scenario
	Robot stops, makes sound, moves obstacle, continues.

	Extensions
	If immovable – End Process.

	Technology & Data Variations List
	EV3



	Use Case Title
	Turns

	Primary Actor
	Robot

	Goal in Context
	Robot to change direction.

	Scope
	Robot, Pen, Program.

	Level
	Intermediate.

	Stakeholders and Interests
	Programmer – Task Completion

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.
Previous line successfully drawn.

	Minimal Guarantees
	Robot will move.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Line complete.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	Line Complete, Shape Complete.

	Technology & Data Variations List
	EV3






	Use Case Title
	Object Moved

	Primary Actor
	Robot

	Goal in Context
	Robot to move object

	Scope
	Robot, Pen, Program, object.

	Level
	Intermediate

	Stakeholders and Interests
	Programmer – Task Completion
Robot – Move Object.

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.
Object is moveable.

	Minimal Guarantees
	Robot will move object.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Obstruction.

	Main Success Scenario
	Robot moves obstruction, draws remainder of line, completes process.

	Extensions
	Continue Line

	Technology & Data Variations List
	EV3



	Use Case Title
	Line Complete

	Primary Actor
	Robot

	Goal in Context
	Robot completes single line.

	Scope
	Robot, Pen, Program.

	Level
	Intermediate.

	Stakeholders and Interests
	Programmer – Task Completion
Robot – Line Drawn.

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.

	Minimal Guarantees
	Robot will move onto the next part of the shape (if applicable).

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Line drawn and turn completed.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	N/A

	Technology & Data Variations List
	EV3






	Use Case Title
	Shape Complete

	Primary Actor
	Robot

	Goal in Context
	Robot Completes Shape

	Scope
	Robot, Pen, Program.

	Level
	End

	Stakeholders and Interests
	Programmer – Task Completion
Robot – Shape Complete

	Precondition
	All Drawing materials in place, BPMN, Use Case, Coding Complete.
Obstacles moved successfully, no immovable objects encountered.

	Minimal Guarantees
	Robot will stop.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Final Line and Turn complete.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	End Process

	Technology & Data Variations List
	EV3



	Use Case Title
	Continue Line

	Primary Actor
	Robot

	Goal in Context
	Robot to complete line following removal of obstruction.

	Scope
	Robot, Pen, Program.

	Level
	Intermediate

	Stakeholders and Interests
	Programmer – Task Completion
Robot – complete line.

	Precondition
	Object removed.
All Drawing materials in place, BPMN, Use Case, Coding Complete.

	Minimal Guarantees
	Robot will move.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Object moved.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	Turns.

	Technology & Data Variations List
	EV3





	Use Case Title
	End Process

	Primary Actor
	Robot

	Goal in Context
	Robot Completes process

	Scope
	Robot, Pen, Program.

	Level
	End

	Stakeholders and Interests
	Programmer – Task Completion
Robot – Shape Complete
Immovable Obstruction – Stops shape and robot.

	Precondition
	Code ended either by forced exit or process completion.

	Minimal Guarantees
	Robot will stop.

	Success Guarantees
	Coding complete in line with robust designs.

	Trigger
	Final Line and Turn complete or immovable object.

	Main Success Scenario
	Complete process with completely drawn shape

	Extensions
	N/A

	Technology & Data Variations List
	EV3





Coding Samples
Rectangle:-
[image: ]


Triangle:-
[image: ]

Conclusion

In practice; engineering a practical robot and executing the code proved far more difficult than one originally thought it would.



Appendices

N/A



References

[bookmark: _GoBack]N/A

1

2

image3.jpg
)

Encounter

Immovable
Obazuction

Encounter
Immovable
Obszuction

Encounter
Immovable
Obazuction

Encounter
Immovable
Obazuction

Moves/iineel
Craumferencex
Rotations

Encounter
Immovable
Obszuction

Move
ertion
7254 heel
Cramersnce
xReeaiors, Circlar
Morion,Radius 5

Moves/nes!
Craunferancex
Rotations

Encountar Movals Obsrucion

Swp Robot R Alarm - — —
0
'
'
'
'
L
Cacuts Roeaiors Calcust ength o ‘ Remove Otject—
Remsining lre draun ‘ Drive Through
complace
Remaining
Rotations

Encountar Immovable Obsruction

R Alsem

ek Code





image4.jpg
Move Move Move
((ferston -1} 10+ (feration-1) x10+ ((kerston 1) x20+
Setherstion=1 10) /vines! 10)/Wheel 20) /vineel
Cranferance Craumferance Craumerance
«Rotations xRaratiors Ratators

Encouncer Encouncer Encounter Pivoctum 120

Pivttum 120 neration - ration
degrees cockvize Immovable Immovable Immovable degrees el

e Obazuction Obazuction Obsruction clodie

Encounter Movabie|
Obszuction

Encountar Movabls Obaruction Encounter Immavabls Obsruction
SwpRobor Rasodlarm == — R alarm = — =
i ¥
| |
I |
| 1
I |
I I
Calcutte Rotations Cakcutst length of Remove Object— £
Remaining lre draun ‘ DriveThrough ERGE

Coes
e O





image5.jpg
QO | brawshape

B Initiate Process

Programme

o |

Robot

[Q

Immovable Obstrs

N

[ ] i oo,
Line Complete Stiape Corplete e =

Movable Obstruction





image6.png
T % TR

o1 )

o

@ @

2 T P o == !-

o1 )

oo

@G)@@ "an@@

l Wmc o) o) B
e OB ® g
N ==

®® Mg




image7.png
ST EE S
-1-

=





image1.jpg
Move Move x::: x:::
g S [
v Bl B B

Obsrucion Eors ol Obsrucion Obsrucion Gegrees dockvise 1

Encountar Movabl Obtrucion Encounter Immovable Obsruction
smpRobor Reisedlarm - ——— Swp Robot R Alarm - ———
T T
| '
| I
1 |
| '
1 '
Calcute Rotaions Cakcutst gt of Remove Otject— 5
Remainng [ | lredran DriveThrough Etode

s
i O





image2.jpg
Move

Move
- (eraton -1)x 10+ (mraton-1) x 10+
Setherstion=1 10) /vines! 1803)/wheel
Craumferance Prctrum 1623 Craumferance Pvotrum 1237
xRocatios. deerees xRaratiors deerees
snuaeckvise anaeckvise

Encouncer Encouncer ——
Immovable Immovable ertion =37 ol
Obazuction Obazuction

Encounter Movabie
Obszuction

Encountar Movabls Obsrucion Encountar Immvable Obsruction

Rais Alzem

SwpRobor R alarm e~ —

i ¥

I |

| 1

| 1

| |

I 1

Calcutte Rotatiors Caculte largth of Remova Otject— £
Remaining tre draun DriveThrough ERGE

Coes
e O





