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Java Fundamentals

Overview

This course engages students with little or no programming experience to create Java programs. Participants are introduced to object-oriented programming concepts, terminology, and syntax, and the steps required to create basic Java programs using the NetBeans interactive development environments. Hand-on practices figure prominently throughout this course so students can experience firsthand the power of computer programming.

Duration

51 hours (one semester)

Target Audiences

Primary Audience

· College/university faculty who teach computer programming, information communications technology (ICT), or a related subject

· Secondary school teachers who teach computer programming

Secondary Audience

· None

Prerequisites

Required

· Basic understanding of at least one programming language

· The ability to follow software installation instructions and install JVM, JDK and NetBeans IDE on a computer

Suggested

· Getting Started with Java Using Alice and Creating Java Programs with Greenfoot or previous experience with at least one programming language

Suggested Next Courses

· Java Programming

Lesson-by-Lesson Topics
1. Introducing the Java Technology

· Describing key features of Java and object-oriented programming

· Describing the Java technology and development environment

· Working with IDEs

· Describing the product life cycle

2. Thinking in Objects

· Analyze a problem by using object-oriented analysis (OOA)

· Identify a problem domain

· Identify the objects

· Define additional criteria for recognizing objects

· Define attributes and operations

· Discuss a case-study solution

· Design and model a class

3. Introducing the Java Language

· Define a class, identify class components, and use variables

· Discuss methods and the use of a main method

· Identify keywords

· Test and execute a simple Java program

· Describe some common causes of syntax errors

· Describe the purpose and features of an IDE debugger

4. Declaring, Initializing, and Using Variables

· Identify the uses of variables and define the syntax for a variable

· List the eight Java programming language primitive data types

· Declare, initialize, and use variables and constants

· Modify variable values by using operators

· Use promotion and type casting

5. Working with Objects

· Declaring, instantiating, and initializing objects

· Working with object references

· Using the String class

· Using the Java API documentation

· Using the StringBuilder class

6. Using Operators and Decision Constructs

· Use relational and conditional operators

· Create if and if/else constructs

· Chain an if/else statement

· Use a switch statement

7. Creating and Using Arrays

· Overview of arrays

· Declaring, instantiating, and initializing arrays

· Accessing command-line arguments

· Working with two-dimensional arrays

· Working with ArrayList

8. Using Loop Constructs

· Create a while loop

· Develop a for loop

· Nest a for loop and a while loop

· Use an array in a for loop

· Code and nest a do/while loop

· Compare loop constructs

9. Working with Methods and Method Overloading

· Creating and invoking methods

· Static methods and variables

· Method overloading

10. Using Encapsulation and Constructors

· Encapsulation

· Constructors

11. Using Advanced Object-Oriented Concepts

· Overview of inheritance

· Working with superclasses and subclasses

· Polymorphism and overriding methods

· Interfaces

· The Object class

12. Handling Errors

· Handling errors: an overview

· Propagation of exceptions

· Catching and throwing exceptions

· Multiple exceptions and errors

13. Deploying an Application

· Packages

· JARs and deployment

· Two-tier and three-tier architecture

14. Final Project and Presentation

· Develop a final project

· Present the final project
