Exercise walk-through

Abstraction and Program Design

AP Computer Science A



Writing Classes
L Design

Abstraction & program design

Abstraction hides detail behind
a simple interface, so we manage
complexity one piece at a time.

Good program de-

sign breaks a prob-
lem into classes, each with
one clear responsibility. A
well-designed class is easier
to test, reuse, and change
without breaking the rest.

[ .

Class blueprint



Writing Classes

- Design

Encapsulation, and the responsibility that comes with design

keep instance variables private and expose

encapsulation
psulatt them only through methods

accessor (getter) returns a field's value without letting the caller change it

changes a field, and is the one place a validity check can
mutator (setter) live
several methods with the same name and different pa-

overloadin )
g rameter lists

system reliabil- the program doing its job without failure — sometimes a
ity legal requirement, not just a quality goal
Design also carries responsibility beyond the code: intellectual property in what

you reuse, and open source licences that state the conditions of that reuse.



Writing Classes

- Design

Decomposing a program into modules and sub-modules

Manage stock

Record Record Produce
sales deliveries reports
| | |
Look up Decrease Save the

product | [stock count| |transaction

Decomposing a program into modules and sub-modules



AP Computer Science A

Exercises 2.1:2.3

2.1 Define abstraction.

2.2 State what procedural abstraction lets you do.

2.3 State what method decomposition means.
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Exercises 2.1:2.3

2.1 Define abstraction. 1]

2.1

« hiding details to focus on the main idea of a problem

2.2 State what procedural abstraction lets you do. 1]

2.2

o use a method by what it does, without knowing how it works inside

2.3 State what method decomposition means. 1]

2.3

e breaking a large problem into smaller methods, each handling one behaviour
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Exercises 3.1-3.2

3.1 Abstraction means

D A adding more detail
B hiding detail to focus on the main idea
C running faster
D a syntax error

3.2 Using a method by what it does, not how, is

D A overloading

B procedural abstraction
C casting
D recursion
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Exercises 3.1-3.2

3.1 Abstraction means

D A adding more detail
B hiding detail to focus on the main idea
C running faster
D a syntax error

3.1B

o hiding detail to focus on the main idea.

3.2 Using a method by what it does, not how, is

D A overloading

B procedural abstraction
C casting

D recursion

3.2 B

e procedural abstraction.
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Exercise 3.3 (a)

3.3 A large program is split into small methods, each doing one task.

(a) Name this approach.
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Exercise 3.3 (a)

3.3 A large program is split into small methods, each doing one task.

(a) Name this approach.

(a)

e method decomposition
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Exercise 3.3 (b)

3.3 A large program is split into small methods, each doing one task.

(b) State one benefit.
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Exercise 3.3 (b)

3.3 A large program is split into small methods, each doing one task.

(b) State one benefit.

(b)

o casier to read, reuse, or test (any one)
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Exercise 3.3 (¢)

3.3 A large program is split into small methods, each doing one task.

(¢) Name the idea of hiding detail.
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Exercise 3.3 (¢)

3.3 A large program is split into small methods, each doing one task.

(¢) Name the idea of hiding detail.

()

e abstraction



