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Tl MALP

* Use our support map to generate
your own map.

* What does this mean?

— Instead of modeling each square
of the map as a simple integer,
you should design an object to
keep track of the state of the
square and encapsulate other
helpful functions.

* What data structure will you use to
organiz " pcts?

OO
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MALP SQUALL S

* Each map square should know about
what elements are inside of it at any
moment (ghosts, pellets, energizers,
etc.)

— use a java.util.ArrayList!
* What will this ArrayList hold?

 TRICKY QUESTION: Should this
ArrayList also contain Pacman?

 Beware: If you try to remove or add
something to a arrayrist while
iterating through it, you might get a

ConcurrentModificationException!

Think of how y*f* o

problem in Do | <l
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COLEEISIOMS

Remember: a collision
occurs when Pacman and
another object occupy the
same map square.

11/27/1

When Pacman enters a square,
iterate over that square’s
ArrayList and tell each element
to collide with Pacman.

If each element in the ArrayList
knows how to collide with
Pacman, then Pacman has one
less thing to wor—~" ~*-*

7€

Is it useful to pu
ArrayList as wel &
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COLEISIOMNS

Collisions occur when Pacman
and a maze object are Iin the

But there’s a bug -- if Pacman
and a ghost are moving
towards each other with the
right timing, it's possible for
them to switch
colliding.




COLEEISIOMS'
E:%Check twice!! a

— Move Pacmaﬂ
— Check for co Iisioa

— Move ghostsa

11/27/1



L =ECONS & enums

* enumsS! A data type whose fields consist of a
fixed set of constants

 Keep in mind that this is only one way to do
directions:

— You might have used static constants in
a similar way during Tetris, but this will
be much more complicated in Pacman

— A workable, but totally unacceptable,
way Is to use integers or strings that are
never defined as constants

- enum

SEJICOR  Pir-ECY
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SN enums

* Here is an example using enums to
represent the directions left and right:

/* Has its own .java file just like an
* interface or class */

public enum Direction {
//The types of directions, MUST come first

LEFT, RIGHT;

//enums can have methods just like classes do
public Direction getOpposite() ({
//enums are comparable just like ints
if (this == LEFT)
return RIGHT;

else
return LEFT;

1507 comics.wordpress.com

The Original Ghostbuster
11/27/1 3




S\E@ enums

 To get a specific value, use:
Direction.LEFT Ol Direction.RIGHT

* You cannot new enums

* SO, in code this would look like:
Direction dir = Direction.LEFT;

* All enums have a static method to return their

values as an array:
Direction[] directions = Direction.values|() ;

 Example of a method that uses the Direction
enum.:

// method to check before crossing street
public boolean is isSafeToCrossStreet () {
Direction[] directions = Direction.values();

for (int i = 0; i1 < directions.length; i++) ({
// check if a car is coming from that
// direction
if (this.isCarInStreet(directions[i])
return false;

}

return true;

11/27/1
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« 3 modes

4 4

* Frightened mode

— Starts when Pacman eats an energizer

— Lasts about 7 seconds

— Ghosts will move randomly

— How it works: at every intersection,
choose a random direction *~ &2

— note: ghosts should never cige® /~

degree turns!

* How will you handle switching between
modes? How many timers do you need?

 How will you represent each ghost’s current
mode? (hint: WHAT DID YOU JUST LEARN??)

11/27/1 10



CHOST TARCET
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* Chase and Scatter

- Ghosts switch between these two in

normal game play (Ex: 20 seconds chase, 7
seconds scatter)

- How it works: ghosts use BFS to find the

20€¢

Pentagon Octagon Omnomnomagon

* The breadth first search needs a
target

- \I\In I avnl::ln RFQ |ni-hn navt clidac
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Scatter mode

— Each ghost should target a different
corner of the board

— Ghosts will run in circles during scatter
mode (in their corners)-- if you
implement BFS correctly, this will

_ _ __ _ _ _  _ _ . . 1 _ _11__

1.1/27/1 12
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* Chase mode

11/27/1

The targets should be e

- note: the target is constantly
changing!

The ghosts should all have

Original game’s targeting is
complicated
- See extra credit if you're interested

Sample target locations:
-Pacman's location

- 2 spaces to the D '
location
- 4 spaces in frigy
- 3 spaces to t
from Pacman'

13
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Ghosts will use this method to
determine where to turn

In brief, the algorithm involves
these main steps:

- Look at a cell (the current cell), and
check if it is the closest to the target

- For each neighbor of the cell, that
neighbor with a

- Repeat these steps with the neighbors

We'll go through each of the steps
iIn more detail later on

means we check all
the neighbors at a particular
“depth” before moving on to their
neighbors (a level deeper). How
can we accomplish this?

A=/ ke L 2Sr

14
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* Use a to keep track of what
cells to check

— We add the neighbors of the current
cell at each iteration

— Add cells by their location

— Assures that we look at closest cells
first

e Use an to store the initial
direction that led to the cell

— Cells indexed by location

— Access best location directly from

Enqueue this square
and add

0 array — what
direction value?

11/27/1
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. : Put initial neighbors in the array

and the queue

* These cells are neighbors of the cell
containing the ghost

— Cannot be a wall, and be in the
direction opposite the ghost’s direction of

movement

* These cells need to marked with the initial

direction

— In this case, the direction is direction from

e neig

* One more little detail: what do we do
about the ghost’s cell?

11/27/1
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* Now, the steps of our breadth-first
search:

: Check if current cell is
closest to the target

— The distance between two points is
easy to calculate

— How do we keep track of the closest to
the target we’ve gotten? We should
use a variable...should it be instance or
local?

— We need not
distance, we
cell that is cl

11/27/1



EfsS

. : Mark neighbors

* First need to determine which
neighbors are valid:

— Cannot be a wall (this is essentially
checking for a collision)

— Must be unvisited

* How do we know if a cell has been
visited?

— Whether or not it is marked with a
direction

* Once marked, we need to
remember to check it Iater

% Share of All Search Traﬁ'c in Dec-2008
According to Hitwise com

AC

OGoogle
B ¥ahoo
oMSM
o Ask

O Dther
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EfsS

. : Repeat

« When we finish with the current

cell, we should move on to the
next cell

— Where is this next cell stored? In the
queue!

— S0 we need to dequeue, and use that
cell as the current cell

* When should we stop?

— When there are no more cells to check,
l.e. the queue is empty

— How can we rej
until the queue

11/27/1
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* Summary:

for each of the ghost’s valid neighboring squares:

add the square’s location (java.awt.Point) to the
queue and store the square’s direction in the 2D
array, indexed by its location

while the queue isn't empty:
dequeue the next square location

update the closest distance and the closest point, if
necessary

for each valid neighbor of the current square:

if the neighbor has not been visited, add its
location to the queue and store the current
square’s direction in the array, indexed by the
neighbor’s location

return the direction of the closest point

* This is a complicated algorithm. Make sure
you understand it completely before
attempting to implement it!

* Note: You do NOT need to write your own
queue class! We suggest using the
jJava.util.LinkedList, which has
addLast (Object o) and removeFirst () methods
11/27/1(analogous to enqueue and dequeue) 20
-
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* The ghost pen is the place
the ghosts start in and
where they are returned to

when they are ea
PR perthere’s
one now!

* The first challenge is to
know which

Ghost should exit at a

Iven point,
F%r e?a pI%, In the beginning of the

game we want
Pinky then Inky and then Clyde to exit

1.1/27/1 21
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* Also, when twoi :
ghosts get eaten,
we want the fll‘i -
one eaten to be
the first one to
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