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A graduate of this program will be able to:

• Apply basic features of Java programming language (data types, variables, conditional statements, loops, 

methods) to develop applications.

• Use IntelliJ IDE to develop and troubleshoot Java applications.

• Design and create classes and class methods in a Java application.

• Apply interfaces, inheritance and polymorphism in Java applications.

• Select and use Collections (lists, maps, sets, etc.) and basic features of functional programming (lambdas, 

streams, Optional) to organize and process data.

• Apply advanced concepts (reflection, class loading, etc.) to implement advanced Java applications.

Learning Objectives

Overview

This Nanodegree program is intended to elevate your Java abilities and teach you the fundamental skills used by Java 

developers to design, code, test and deploy cutting-edge Java software. It is ideal for Intermediate programmers with little 

Java experience who want to set themselves up for success as a professional Java developer and deploy functional Java-based 

applications of their own creation.
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Program information

Familiar with basic programming concepts like: 

• Variables

• Loops

• Conditionals

• Arrays and method

• Functional Programming

• Concurrency

• Design Patterns

Access to the internet and a 64-bit computer.

3 months at 10hrs/week*

Estimated Time

*The length of this program is an estimation of total hours the average student may take to complete all required 

coursework, including lecture and project time. If you spend about 10 hours per week working through the program, you 

should finish within the time provided. Actual hours may vary.

Prerequisites

Required Hardware/Software

Intermediate

Skill Level



Java Programming   4

Course 1

Java Fundamentals
In order to be a great Java developer you must first learn the fundamentals of Java. This course introduces the fundamental 

concepts and practices of Java programming. These include basic Object-oriented Programming (OOP) concepts such as 

classes, encapsulation and inheritance, as well as core Java concepts such as collections, exceptions and commonly used Java 

types.

Hotel Reservation Application

Students will be designing and implementing a hotel reservation application. The hotel reservation 

application will allow customers to find and book a hotel room. Rooms will contain the price along with 

the dates that the room is reserved. All room bookings will be associated with a single customer account, 

the customer account will include the customer name (first and last) and email. The application will allow 

customers to retrieve a list of the hotel’s free rooms. In addition, the hotel reservation application will allow 

customers to find and book rooms based on availability and price.

Course Project
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Lesson 1

Java Programming Basics

• Understand keywords and how they are used in Java.

• Be able to declare variables in Java.

• Describe the difference between primitive variables and objects.

• Apply casting to change the type of a variable into another type.

• Understand what truncation is and why it occurs.

• Create a method in Java.

• Describe the difference between Stack and Heap memory.

• Know the four different access modifier types.

• Create an array to store primitive variable types.

• Create each of the three different loops (While, do While and For) to iterate 

over an array.

• Create a Java program in IntelliJ.

• Describe the purpose of Javadoc.

Lesson 2

Defining Classes

• Explain what an object is and why we use them.

• Describe the differences between a class and an object.

• Know the parts and syntax for creating a class.

• Create different objects from a specific object type.

• Describe the purpose of Garbage Collection in Java.

Lesson 3

Object-Oriented Programming

• Describe what packages are in Java and why we use them.

• Apply Inheritance to share behavior and state between related classes.

• Apply polymorphism in Java to support decoupling.

• Describe the difference between an Interface and Abstract class.
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Lesson 4

Common Type

• Apply throwing an Exception from a method when an issue is discovered.

• Create an Exception Handler to catch and handle an Exception.

• Use Enums to provide a predefined selection of constants.

• Use the Java Scanner class to read input from the console.

• Apply Java Data and Calendar class to store and manipulate day and time.

• Use the Java RegEx package to validate the input of a String.

• Use some of the advanced methods of the String class to create substring, 

search for text and investigate different characters of a string. 

Lesson 5

Generics & Collections

• Describe the purpose of using Generics in Java.

• Create a generic method that processes different class types without casting.

• Apply generics to Collections to create stronger type data sets.

• Use data structures that implement the Collection interface.

• Use the Collections utility class to sort a list of Strings.

Lesson 6

Advanced Java Types

• Use Maps to store and retrieve data based on a key value.

• Use Sets to remove duplicate values from a List.

• Use a Queue to store values in a FIFO manner.
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Advanced Java Programming Techniques
The best Java programs combine excellent software designs with modern language features. This course will teach you some 

lesser known features of Java, such as functional programming, I/O, serialization and reflection. Strengthen your software 

design intuition by exploring the design ideas that underpin understandable, extensible and scalable software systems. Learn 

the basic concepts and techniques of concurrent programming in Java, so your programs can take advantage of modern, 

multi-core hardware.

Legacy Web Crawler

Concurrency is a powerful tool to increase the performance of your Java programs. In this project, you’ll 

use concurrent programming techniques to enhance a legacy web crawler so that it can take advantage of 

multi-core architectures. The crawler will read configuration from a JSON file, download and parse multiple 

HTML documents in parallel and record popular web terms in an output file. You’ll also build a method 

profiling tool to measure the efficiency of the crawler and prove the benefits of the parallel crawler.

Lesson 1

Functional Programming in 
Java

• Understand the differences between imperative and functional programming.

• Use functional interfaces, lambdas and method references to simplify and 

improve your Java code.

• Apply Java’s Stream API to perform quantitative analysis over large sets of data.

Course Project

Course 2
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Lesson 2

Working with Files & I/O

• Understand the differences between program memory and persistent storage.

• Know the different uses of binary and encoded data and understand when to 

use each.

• Use the Java Files API to read and write files.

• Recognize different kinds of resource leaks and apply modern Java techniques 

to prevent them.

• Serialize and deserialize between Java objects and common formats like JSON, 

XML and binary.

Lesson 3

Design Patterns

• Identify the principles of good software design and build strong software 

design intuition.

• Understand what design patterns are and why they are useful.

• Use Creational, Behavioral and Structural design patterns to write flexible and 

easy-to-understand code.

• Apply Dependency Injection to simplify object creation and promote testable 

designs.

Lesson 4

Reflection

• Use reflection and annotations to introspect and add dynamic capabilities to 

your programs.

• Implement Java interfaces at runtime using dynamic proxies.

• Understand the fundamentals of Aspect Oriented Programming.

• Use class loaders to customize how Java loads byte code.

Lesson 5

Introduction to Concurrent 
Programming

• Recognize when concurrency can help improve the performance of Java 

programs.

• Use threads, thread pools and parallel streams to achieve parallelism in Java.

• Apply Java synchronization tools to correctly share state between threads in a 

parallel program.
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Java Application Deployment
This course introduces Java ecosystem topics that are necessary to develop production-ready applications. It starts by covering 

the construction and makeup of Java program artifacts. You will learn how Java program code is compiled, packaged and 

executed. Next, you’ll learn how to use Maven to automate and customize the build process, as well as manage external 

project dependencies. This course also covers the topic of Modules, introduced in Java 9. In addition to build topics, this course 

will also teach you to use the tools of JUnit 5 to write unit tests and evaluate code coverage. To expand our testing capabilities 

for complex applications, the Mockito library and test doubles will be covered as well.

UdaSecurity

To practice all the skills covered in this course, you’ll start with an existing project that needs help. The 

UdaSecurity program is a basic GUI application that allows users to perform various tasks related to 

managing their home security system. In order to prepare to scale the software, it’s going to need some 

revisions. You’ll need to refactor the program into a multi-module Maven project and you’ll also be writing 

unit tests to verify that it actually does what it claims to do. You’ll be using the JUnit 5 and Mockito libraries 

we cover in this course to write a full unit test suite for the project.

Lesson 1

Running Java Applications

• Learn to use the tools of the JDK to compile, package and run Java applications.

• Recognize and evaluate bytecode.

• Use the JShell application to execute arbitrary Java code.

Course Project

Course 3
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Lesson 2

Dependency Management 
with Maven

• Read and write well-formed XML, including Maven pom.xml files.

• Use Maven to build Java projects and include external dependencies.

• Use Maven plugins to modify the build process and perform additional tasks 

such as generating API documentation and executing static code analysis.

Lesson 3

Java Modules

• Identify and create Java 9 modules using the Module Descriptor class.

• Convert existing projects into module format.

• Use the JLink tool to create a custom JRE for a specific Java module.

Lesson 4

Unit Testing with Java

• Explain the benefits of automated testing and identify the steps in the unit 

testing lifecycle.

• Write unit tests utilizing the features of JUnit 5 to cover all program 

requirements.

• Run unit tests automatically with Maven.

• Use tools in IntelliJ to identify any missing code coverage from your unit tests.

Lesson 5

Mocking & Integration Testing

• Identify and create test doubles to isolate testing requirements from their 

dependencies.

• Use the Mockito library to create and modify the behavior of test doubles.

• Understand the roles of Unit Testing, Integration Testing and Functional testing 

in the automated testing process.

• Create mock endpoints using Wiremock to isolate testing requirements from 

external API calls.
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Dustin Hellstern

Software Engineer  

Dustin is a software engineer with 15 years of Java experience, including over 7 years designing 

and building large-scale systems for one of the top companies in the tech industry. He is 

excited to share his knowledge with you in this program.

Jeff Phillips 

Senior Software Engineer 

Jeff has a Master’s in Computer Science and over 20 years of experience. He has worked on 

embedded avionics flight controls systems for both Honeywell and Boeing. Later in his career, he 

moved into Java Cloud based SAAS applications.

Alex Pritchard 

Senior Software Engineer 

Alex is a Senior Software Engineer for CPA Global. He is excited to combine his background as 

a music educator with more than a decade of enterprise Java experience to help create this 

hands-on course about testing and deploying Java applications.

Meet your instructors.
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Udacity’s learning 
experience

Knowledge

Find answers to your questions with Knowledge, 

our proprietary wiki. Search questions asked by 

other students, connect with technical mentors, 

and discover how to solve the challenges that 

you encounter. 

Workspaces

See your code in action. Check the output and 

quality of your code by running it on interactive 

workspaces that are integrated into the platform. 

Quizzes

Auto-graded quizzes strengthen comprehension. 

Learners can return to lessons at any time during 

the course to refresh concepts. 

Custom Study Plans

Create a personalized study plan that fits your 

individual needs. Utilize this plan to keep track of 

movement toward your overall goal. 

Progress Tracker

Take advantage of milestone reminders to stay 

on schedule and complete your program. 

Hands-on Projects

Open-ended, experiential projects are designed 

to reflect actual workplace challenges. They aren’t 

just multiple choice questions or step-by-step 

guides, but instead require critical thinking. 
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Dashboard & Reporting

Track course progress.
• Udacity’s enterprise management console simplifies management of bulk enrollments and 

employee onboarding. 

• Interactive views help achieve targeted results to increase retention and productivity.

• Maximize ROI while optimizing job readiness.

Technical Mentor Support

24/7 support unblocks learning.
• Learning accelerates as skilled mentors identify areas of achievement and potential for growth.

• Unlimited access to mentors means help arrives when it’s needed most.

• 2 hr or less average question response time assures that skills development stays on track. 

Pre-Assessments

Identify skills gaps.
• In-depth assessments benchmark your team’s current level of knowledge in key areas.

• Results are used to generate custom learning paths.

Experienced Project Reviewers

Verify skills mastery.     
• Personalized project feedback and critique includes line-by-line code review from 

skilled practitioners with an average turnaround time of 1.1 hours. 

• Project review cycle creates a feedback loop with multiple opportunities for 
improvement—until the concept is mastered. 

• Project reviewers leverage industry best practices and provide pro tips.

Mentor Network

Highly vetted for effectiveness.
• Mentors must complete a 5-step hiring process to join Udacity’s selective network.

• After passing an objective and situational assessment, mentors must demonstrate 
communication and behavioral fit for a mentorship role.

• Mentors work across more than 30 different industries and often complete a Nanodegree 
program themselves.

Our proven approach for building 
job-ready digital skills. 
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