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Java Programming
Overview

This course builds on the skills students gained in Java Fundamentals and helps them advance their Java programming skills using the Java SE7, the latest release of Java. Participants are introduced to the core application programming interfaces used to design object-oriented applications with Java. Hand-on practices and projects figure prominently throughout this course. Those who successfully complete it will possess strong foundational knowledge for Oracle Java SE 7 Programmer I certification.

Duration

51 hours (one semester)
Target Audiences

Primary Audience

· College/university faculty who teach computer programming or a related subject

· Secondary school teachers who teach computer programming

Secondary Audience

· None

Prerequisites

Required

· Java Fundamentals

Suggested

· Previous experience with at least one programming language

Suggested Next Courses

· Advanced computer programming courses

Lesson-by-Lesson Topics
1. Java Syntax and Class Review

· The basic structure of a Java class

· Program block and comments

· Variables

· Basic if-else and switch branching constructs

· Iteration with for and while loops

2. Encapsulation and Subclassing

· Encapsulation in Java class design

· Modelling of business problems using Java classes

· Immutable classes

· Creating and using Java subclasses

· Methods overloading

· Using variable argument methods

3. Java Class Design

· Using access levels: private, protected, default, and public.

· Overloading of constructors and other methods appropriately

· Using the instanceof operator to compare object types

· Using virtual method invocation

· Using upward and downward casts

· Overriding methods from the Object class to improve the functionality of your class

4. Advanced Class Design

· Designing general-purpose base classes by using abstract classes

· Abstract Java classes and subclasses

· Modelling business problems by using the static and final keywords

· Implementing the singleton design pattern

· Distinguishing between top-level and nested classes

5. Inheritance with Java Interfaces

· Modelling business problems by using interfaces

· Defining a Java interface

· Choosing between interface inheritance and class inheritance

· Extending an interface

· Refactoring of code to implement the DAO pattern

6. Generics and Collections

· Creating a custom generic class

· Using the type inference diamond to create an object

· Creating a collection without using generics

· Creating a collection by using generics

· Implementing an ArrayList

· Implementing a Set

· Implementing a HashMap

· Implementing a stack by using a deque

· Using enumerated types

7. String Processing

· Reading data from the command line

· Searching strings

· Parsing strings

· Creating strings by using a StringBuilder

· Searching strings by using regular expressions

· Parsing strings by using regular expressions

· Replacing strings by using regular expressions

8. Exceptions and Assertions

· Defining the purpose of Java exceptions

· Using the try and throw statements 

· Using the catch, multi-catch, and finally clauses

· Autoclosing resources with a try-with-resources statement

· Recognizing common exception classes and categories

· Creating custom exceptions and auto-closeable resources

· Testing invariants by using assertions

9. Java I/O Fundamentals

· Basics of input and output in Java 

· Reading data from and write data to the console

· Using streams to read and write files

· Reading and write objects by using serialization

10. Java File I/O (NIO.2)

· Using the Path interface to operate on file and directory paths

· Using the Files class to check, delete, copy, or move a file or directory

· Using Files class methods to read and write files using channel I/O and stream I/O

· Reading and change file and directory attributes

· Accessing recursively to a directory tree

· Finding a file by using the PathMatcher class

11. Threading

· Operating system task scheduling

· Defining a thread

· Creating threads

· Managing threads

· Synchronizing threads accessing shared data

· Potential threading problems

12. Concurrency

· Using atomic variables

· Using a ReentrantReadWriteLock

· Using the java.util.concurrent collections

· Describing the synchronizer classes

· Using an ExecutorService to concurrently execute tasks

· Fork-Join framework

13. Building Database Applications with JDBC

· Defining the layout of the JDBC API

· Connecting to a database by using a JDBC driver

· Submitting queries and get results from the database

· JDBC driver information 

· Using transactions with JDBC

· Using the JDBC 4.1 RowSetProvider and RowSetFactory

· Using a Data Access Object Pattern to decouple data and business methods

14. Localization

· Advantages of localizing an application

· Defining what a locale represents

· Reading and setting the locale by using the Locale object

· Building a resource bundle for each locale

· Calling a resource bundle from an application

· Changing the locale for a resource bundle

· Formatting text for localization by using NumberFormat and DateFormat

15. Final Project and Presentation

· Develop a final project

· Present the final project
