Review

3 . 3 : Modu larl Prog ramm | ng Data type: set of values and operations on those values.

A Java class allows us to define a data type by:

« Specifying a set of variables.
« Defining operations on those values.

Break up a program into smaller pieces.
« Class = program that defines a data type.
« Client = program that uses a data type.
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Object Oriented Programming Modular Programming

Modular programming.
« Break a large program into smaller independent modules.
=» . Ex: Card, Deck, Player, Blackjack, Casino.
. Ex: Switch, Gate, Adder, ALU, FlipFlop, Decoder, Memory, TOY.

Objected oriented programming (OOP).
« Programming paradigm based on data types.
= Anobject stores a data type value; variable name refers to object.
=« "Everything" in Java is an object.

OOP enables: Advantages.
« Data abstraction. » Debug pieces independently.

= . Modular programming. « Divide work for multiple programmers.

=« Encapsulation. « Reuse code.

« Inheritance.
Modular programming in Java.

. Define new classes in terms of old ones.

Religious wars ongoing.
« Keep classes small.



Cards Data Type Card Data Type: Java Implementation

Set of values.
s 2%, 3% 4%, . AA
» Two images, for displaying front and back.

Operations.
« Initialize.
« Draw the front or back using our graphics library.
« Convert to string representation.
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Sample Client A Card Game

Bridge game (partial).
« Create a deck of cards and 4 players.
« "Shuffle up and deal."
.« Display with standard graphics library.
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A Card Game Client Deck Data Type

Set of values.
= Sequence of remaining cards.

Operations.
« Initialize a new deck of 52 cards.
« Shuffle it.
« Deal a card (and remove it from deck).
« Create a string representation of the deck.
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Deck Data Type: Java Implementation Player Data Type

Set of values.
. Pile of cards.
= Name.
« Location for drawing.

Operations.
« Deal a card to the player.
-« Display the pile using our standard graphics library.
. Create a string representation of the player.




Player Data Type: Java Implementation

Sorting the Hands

Goal: display each hand in "sorted" order.
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Layers of Abstraction

Relationships among data types.

Sorting the Hands

Goal: display each hand in "sorted" order.
« Need method 1ess in card to compare cards.
« Need method sort in Player to sort hand.

descending order




"I Doubt It"

"T Doubt It" order

Card.java
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Counting Points

A Bridge Experiment

Determine strength of bridge hand.

. Face cards and aces.
. Uneven suit distribution.
s EXi 3874 8% 94 26 90 Qo A® 34 64 9A KA AN
15 points: (0) + (2+4) + (2) + (3+4)
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. Need method rank in card to check for aces.
« Need method suit in card to count cards in each suit.

Card.java

Experiment



Histogram Data Type

Summary

Modular programming.
=« Break a large program into smaller independent modules.

. Ex: Card, Deck, Player, Game, Casino, .. ..

Debug and test each piece independently (unit testing).
« Each class can have its own main.
« Spend less overall time debugging.

Divide work for multiple programmers.
. Software architect specifies data types.
« Each programmer writes, debugs, and tests one.

Reuse code.
« Ex: reuse Histogram with gambler's ruin.
« Ex: reuse card, Deck to make blackjack or poker game.

Histograms of Points in a Bridge Hand
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