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Section A: Answer Question 1
AND
Section B: Answer TWO of the remaining four questions
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SECTION A

Question 1: 00 Analysis and Design [overall 50 marks]

(a) Name and briefly describe the purpose of four of the 26 different UML diagram types.

State for each whether they are structural or behavioural.
(12 marks)

Assuming you are describing the process of filling up a car at a self-service petrol station where you
pay by credit-card at the pump:

(b) Provide the use case diagram plus two other Object Oriented Analysis/Design UML

diagrams of your choice (make sure your diagrams are consistent)
(30 marks)

(c) Provide the highest-level use case (including pre- and post-conditions and alternative

paths)
(8 marks)
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SECTION B

Question 2: 00 Design Principles [overall 25 marks]

Fig. 1describes the first draft of a class diagram describing the process of baking a cake. Please add
your answers for Q2.b - Q2.e directly into Fig.1 and SUBMIT THE EXAM PAPER TOGETHER
WITH THE ANSWER BOOK AT THE END OF THE EXAM.

Electrical goods Mixer

-wattage

+mix()
+consumePower()

+consumePower()

Oven

_temperature Cake Mixture

+preheat() -portions

+bake() +eat()
+consumePower()

<<a>> Solids <<a>> Liquid

SugarUnit FlourUnit Egg MilkUnit

Figure 1: Draft of class diagram describing the process of baking a cake
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(@) List and briefly explain at least four different OO principles that appear in the class
diagram.

(8 marks)

(b) Circle and label in the class diagram (directly in Fig. 1) the OO principles you provided as
the answer to Q2.a (at least one occurrence per OO principle). Write down a brief
justification for each decision.

(4 marks)

(c) Mark in the class diagram (directly in Fig. 1) where necessary whether a relation is a
derivation, aggregation, or composition to the class diagram. Your diagram should have at
least one of every relationship type.

(5 marks)

(d) Add the multiplicity of relations where appropriate (directly in Fig. 1).
(3 marks)

(e) Extend the graph by adding a differentiation of cake types (directly in Fig. 1).
(5 marks)
Question 3: 00 Design Principles [overall 25 marks]

(a) Describe four out of the five SOLID principles and give an example how each is applied.
(10 marks)

(b) In what way does the following example shown in Fig. 2 violate the SOLID principles?
(10 marks)
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Figure 2: A client-server class diagram violating the SOLID principles
(c) Draw a class diagram that would be a suitable extension of the diagram given above so

that the new diagram adheres to the SOLID principles. Briefly justify your decision.
(5 marks)
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Question 4: 00 Programming (inheritance and polymorphism) [overall 25 marks]

Have a look at the provided source code in Fig. 3.

finclude <iocstream>

using nameapace std;

claaa Vehicle{
private:
int wheels;
public:
rvirtual woid wash() {cout<<"wash wvehicle"<<endl;}
volid deyi);
virtual woid mowve ()=0;

}i

claaa Cycle:public Vehicle|
i

int main() |
Vehicle *pVehicle=new Cycle;
pVehicle->washi)

I
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Figure 3: Erroneous piece of code

(a) Which line in the code is causing a problem and why?
(7 marks)

(b) Add the minimum amount of code to solve this problem (points will be deduced if you
provide unnecessary code)!

(5 marks)
(c) When would you use abstract classes? How do you make a concrete class abstract?

(5 marks)
(d) Explain the difference between overriding and overloading.

(4 marks)

(e) Can overriding and overloading both achieve polymorphism? Briefly explain your answer.
(4 marks)

Question 5: Agile Software Methodology [overall 25 marks]
(a) What are the key differences between the agile, waterfall, and spiral software
development processes?
(6 marks)
(b) Describe and contrast the following two types of agile software methodology: Scrum and

Extreme Programming
(6 marks)
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(c) Briefly describe the test-driven development cycle. How does it link with the agile

methods Scrum and Extreme Programming?
(6 marks)

(d) Your customer wants to create a website on which they can store, organise, and search
through all the image and video data they have collected over their lifetime. Create a time
planning for this project using the Scrum methodology and describe how the time planning is

updated while the project progresses.
(7 marks)
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