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Assignment Review
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The public class name must exactly 

match the java file name
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What You Will Learn in This Lecture
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• Understand what methods are and how to create and use them

• Understand why methods signatures are key to proper 

programming

• Learn about arrays as a first data structure

• Learn about arrays as a first data structure

• Learn the basics about objects and classes and design your first 

own class.

• Apply to a practical GIS example: flood analysis using a 

Bounding Box
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Primitive Data Types: What about Text?

Recap: int, double, boolean, char, ...

How to store text?

• String is not a primitive type — it's an object

• Strings are immutable sequences of characters
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Casting of Characters

• Java casts automatically when 

safe (widening)

• Characters have numeric values 

(ASCII)

• Parsing: convert text to numbers
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American Standard Code for Information Interchange (ASCII)

Encoding system for characters; now replaced by UTF-8/Unicode
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Hex and Special Characters 

• Hex (base 16): encodes 8 bits using 

two symbols

• Example: 

4A = (4 × 16) + (10 × 1) = 74

• ASCII includes special characters:

• NL (new line) → \n in Java

• TAB (horizontal tab) → \t in Java
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The IPO-Model
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Methods & Signatures

• A method: a reusable group of instructions with a name

• Signature = the interface view (name, inputs, output)

• body = the black box (the implementation)

• Methods define the behavior of objects
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Signatures as Contracts

• A signature is a contract: given these inputs, returns this output

• The caller trusts the signature — doesn't need to read the body

• Clear names make the contract self-explanatory

• Teams often agree on signatures first, then write bodies in 

parallel
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Methods In Java: Syntax

• Code goes into the {body}

• If return type is not void,  must have a return statement.

Examples Usage example

modifiers return-types name(parameter-type parameter-name,...) {body}
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Methods In Java: Calling Methods

You are already using one method

You can call other methods from within the main method

These methods have to be defined outside of the main method
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Visibility of Methods and Variables

• public, private, protected, default — control who can access your 

methods and variables

• Visibility ≠ Scope

• Visibility: access control (who can see it)

• Scope: where a variable exists in memory (e.g., inside a loop)
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Arrays as Data Structure and ADT

• A collection of variables of the same type, accessed by index

• Fixed size, declared with a type: int[], double[], ...

• A fundamental data structure; behavior defined by Abstract Data 

Types (ADT)

• Think of them as numbered lists for now
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Arrays In Java

Arrays are objects, 

created with the new keyword

• Size is fixed at creation

• Indexing starts at 0
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Classes and Objects

• Class = template (blueprint) 

— defines attributes and behavior

• Object = instance 

 — a specific individual created from the blueprint

• Classes declare attributes, objects instantiate them
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Classes and Objects – Waterbody Example

• Class Waterbody

• Attributes

• water depth

• Temperature

• area (double)

• region (an object itself)

• ...

• Methods

• isPolluted() → returns boolean

• changeState() → returns int (a constant)

• ...
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Classes and Objects - Lake1 Object

• Object Lake1

• Attributes

• water depth = 50m

• polluted = true

• dead zone = false

• region = Italy

• Methods

• isPolluted() → true

• changeState() → state changes
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Classes Objects – Syntax

• Constructor runs when an 

object is created; sets initial 

values

• this.x refers to the member 

variable, not the local one

• Getter & setter methods control 

access to member variables

• Class name must match file 

name



Yingjing Huang 290701 VU: Lecture 2 20

Pass by Value: Primitives

• Java passes a copy of the value

•  Method modifies the copy — original untouched

•  "Pass by value"
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Pass by Value: Objects

• For objects, Java copies the reference, not the object

• Modifying the object's state → visible outside

• Reassigning the reference → not visible

• Still "pass by value" 

 — just of a reference
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Putting It Together: Bounding Box (Minimum Bounding Rectangle)
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Bounding Box: Flood Scenario
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Bounding Box: Drawing the Box
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Bounding Box: Lesson Learned

• Computing a bounding box is simple — just find min/max x and y

• Use it as a quick filter: rule out points that are clearly outside

• Only perform expensive point-in-polygon checks on the remaining cases
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Arrays in Practice: Farm Example

• Farm data (name, address, coordinates) can be stored in arrays

• Points and bounding boxes can also be represented using arrays
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Assignment

Reading

• Describe methods and classes in your own words (short text)

Coding

• Define a Point class with a distanceTo(Point p) method

• Define a BoundingBox class with an isInside(Point p) method

• Write a test class: create points and a bounding box, check if points 

are inside, and compute distances

Submission

• Upload a zip file [FirstNameLastNameW2.zip] with the *.java files

• Deadline: Sundays at 5:00 PM (Vienna Time) (The day before our 

Monday lectures).



Yingjing Huang 290701 VU: Lecture 2 28

Lab Time
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