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Note: Question 1 refers to the BouncingVehicles project checked out of the repository.

Type Hierarchies [5S marks]:

Draw a type hierarchy that includes all of the classes and interfaces in the
ca.ubc.cs210.bouncingvehicles package. Do not include any class(es) or interface(s)
declared in the ca.ubc.cs210.bouncingvehicles.ui package or in the Java library.
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Note: Questions 2 & 3 refer to the JDrawing project checked out of the repository.
Q2) Intra-method control flow [12 marks]:
In this question, you may abbreviate statements if you wish, provided you do not introduce any

ambiguity into your diagram.

a) [4 marks] Draw an intra-method control flow diagram (flowchart) for Draw.deleteSymbol

| symbols.remove(s) |

clipboard != null &&
clipboard.equals(s) frue

false setClipboard(null)

s = null
director.selectedSymbolChanged(s)
repaint()
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b) [8 marks] Draw an intra-method control flow diagram (flowchart) for Draw.getSymbolAt

false more?

return null | | return symbol |
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Q3) Inter-method control flow [8 marks]: Draw a call graph starting at the method
Draw.newDraw. Do not include methods that belong to classes defined in the Java library.
You may wish to rotate the page to accommodate a diagram that is wider than it is tall.

D.newDraw

LEGEND
D: Draw
DR: Director

D.setClipboard

DR.clipboardChanged

D.setSymbolToAdd

DR.setAddMode

DR.actionArrayChanged

DR.selectedSymbolChanged

DR.clipboardChanged
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Note: Question 4 refers to the BouncingVehicles project checked out of the repository.
Q4) Polymorphism [8 marks]|:
Consider the following code:

(1) Sprite s;

MovingVehicle c;

MovingVehicle t;

int width;

c = new Car(30.0, 42.0, 45.0, 3.0);
t new Truck(12.0, 54.0, 135.0

s = t;

width = s.getWidth () ;

width c.getWidth () ;
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1) [1 mark] What is the actual type of the variable c at the statement numbered (2) after the
statement executes?

Car

i1) [1 mark] What is the apparent type of the variable c at the statement numbered (2) after the
statement executes?

MovingVehicle

ii1) [1 mark] What is the apparent type of the variable s at the statement numbered (4) after the
statement executes?

Sprite

iv) [1 mark] What is the actual type of the variable s at the statement numbered (4) after the
statement executes?

Truck

v) [2 marks — one for answer, one for explanation] Is statement (5) legal or illegal? Explain
your answer.

Illegal. The Sprite interface does not include a method named getWidth.

vi) [2 marks — one for answer, one for explanation] Identify the class containing the
getWidth () method that executes in statement (6). Explain your answer.

Car. The actual type of the variable c is Car, and the Car class implements getWidth ()
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Note: Question 5 refers to the SimGame project checked out of the repository.

Data Abstraction [8 marks]: The SimGame project contains the partial specification and
implementation for a SimPet class, along with associated unit tests. The SimPet represents a
pet in a simulated world. Each pet has a location in the two-dimensional world and an energy
level. A pet can be pointing in one of only four directions: North, South, East or West. We
assume that the pet's location is specified using integer coordinates. In this question, we do not
concern ourselves with the size of the world — so we don't worry about pets walking off the edge.

We want to be able to feed the pet and specify the number of units of energy it eats, assumed to
be an integer value. We also want to be able to move the pet one unit in whatever direction it is
currently pointing. Each time the pet moves, it consumes one unit of energy. We also want to be
able to rotate the pet left or right by 90 degrees so that it can move in different directions. When
a pet rotates, it does not consume any energy. If the pet's energy level drops to zero, it dies.

In this question, you can write your code in Eclipse but you must copy it on to this exam paper
before the end of the exam — there is no electronic submission! Note that it is not necessary to
copy the comment statements.

[3 marks] Write the implementation of the SimPet constructor. Run the JUnit tests provided in
ca.ubc.cpsc210.simgame.test.TestSimPet and ensure that testConstructor passes.

public SimPet (int x, int y, int initialEnergy) {
this.x = x;
this.y = vy;
this.energy = initialEnergy;
this.direction = 0;
this.hasHadShots = false;

[8 marks] Write the implementation of the SimPet .move method. Run the JUnit tests provided
and ensure that they all pass.

public void move () {
if (energy > 0) {

if (direction == 0)
X =x + 1;

else if (direction == 1)
y =y +1L;

else if (direction == 2)
X =x - 1;

else 1if (direction == 3)
y =y - L;

energy = energy — ENERGY TO MOVE;
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[S marks] Now suppose we want to add a method that will give a pet its shots. Write the
specification for a method SimPet.giveShots and include a stub for this method. Assume
that a pet can be given its shots only if it has an energy level of at least 5 and hasn't already had
its shots. Note that a pet does not consume any energy when it is given its shots. Write your
specification in such a way that there is no requires clause.

// REQUIRES:

// MODIFIES: this

// EFFECTS: if this pet is alive and it has not had its shots,
// then record that the pet has now had its shots

[5 marks] In this part of the question, we ask you to demonstrate how to use a data abstraction.
Write code that will create a new SimPet object located at the origin with 10 units of energy.
Your code must then rotate the SimPet so that it is pointing west and move it forward 5 steps.

Finally, declare a variable of an appropriate type and assign to it the amount of energy that your
pet has remaining after rotating and moving.

public void doStuff () {
SimPet p = new SimPet (0, 0, 10);
p.rotatelLeft (); // Or you could
p.rotateleft();
for (int 1 = 0; i < 5; 1i++) {
p.move () ;
}

int remainingEnergy = p.getEnergy();
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[10 marks] Testing:

Now suppose that you are designing unit tests for the SimPet . feed method. Outline the tests
that you would conduct. Note that it is not necessary to write formal JUnit tests but you must
sketch out the code in sufficient detail that you clearly identify the methods that will be called
and the checks (assertions) that you will conduct for each test. Start by specifying the code that
you assume will run before each of the tests:

[2 marks] Code that runs before each test:

SimPet p = new SimPet (0, 0, 1);

[8 marks] The unit tests:
// Feed a dead pet
p.move () ;
p.feed (1) ;
assertEquals (0, p.getEnergy()):;

// Feed with “typical” negative energy
p.feed(-5);
assertEquals(l, p.getEnergy()):

// Feed with 0 energy — a boundary case
p.feed (0);
assertEquals(l, p.getEnergy());

// Feed with 1 energy - a boundary case
p.feed (1)
assertEquals (2, p.getEnergy());

// Feed with 5 energy — a “typical” case
p.feed (5);
assertEquals (6, p.getEnergy());



