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Learning objectives 

After completing this course, you should be able to: 
• Describe the emerging paradigms that are leading to the adoption of cloud computing 
• Describe IaaS, Paas, and Saas 
• Describe the features of IBM Bluemix 
• Describe the underlying components of IBM Bluemix 
• Create a Bluemix application 
• Deploy and run Bluemix applications 
• Explain how to manage your Bluemix account with the Cloud Foundry CLI 
• Manage application code and assets with IBM Bluemix DevOps services 
• Work with the GIT repository that is used by DevOps services 
• Describe the features of IBM SDK for Node.js 
• Create a node.js application that runs on Bluemix 
• Describe the characteristics of REST APIs 
• Describe the use of JSON as the preferred data format for REST APIs 
• Explain the purpose and scope of the IBM SDK for Node.js framework 
• Build a web application as a JavaScript function 
• Enable features with npm, the Node module package framework 
• Build a web application with the Express framework 
• Describe the characteristics and architecture of the Liberty profile 
• Install and configure the Liberty profile by using the WebSphere Development Tools 
• Use WebSphere Development Tools to deploy applications to a server 
• Create and configure Liberty profile servers 
• Use the Administration Center to manage Liberty servers 
• Configure applications resources such as JMS messaging and JPA 
• Use tools to monitor, tune, and troubleshoot Liberty profile resources 

 
Prerequisites Skills 

• Basic knowledge of developing client-side JavaScript and deploying Java EE 
applications. 

• Make sure you have access to the virtual machine required for this course 
• Basic knowledge of Eclipse-based development tools 
• Basic understanding of the IBM University Portal learning environment 
• Basic understanding of the IBM University Cloud hands-on labs platform 

 
 
 

Skill level 

Basic – Intermediate 
 

Hardware requirements 
 
 

Classroom (ILT) setup requirements 
 

Processor 2.5 GHz or faster Core 2 Duo 

GB RAM 4 GB 

GB free disk space 30 GB 

Network requirements Yes 

Other requirements IBM & Bluemix ID 
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Course Agenda 

MODULE I&II – CLOUD APPLICATION FOUNDATIONS 
 

Course I – Introduction to HTML5 and JavaScript Programming 
 
 
 
 
 
 
 
 

Course 
introduction 

 

 
Unit 1. HTML5 
overview 

 
 

Overview 

Learning objectives 

This unit describes some of the overall goals and features of HTML5. 

After completing this unit, you should be able to: 
• Describe what HTML does 
• List the objectives of HTML5 
• Describe the document types that are supported in HTML5 
• Describe the document object model (DOM) tree 
• Describe some of the differences between HTML4 and HTML5 
• List some HTML document API properties and methods 
• Describe how scripting is enabled in browsers 
• Describe browser support for HTML5 features 

 
Unit 2. JavaScript programming for web 
applications 

 
 

Overview 
 
 
 

Learning objectives 

 
This unit covers some of the essential features of JavaScript. JavaScript is an important 
programming language for building the next generation of interactive web applications, including 
mobile web applications. In this unit, you learn how to use JavaScript to manipulate the 
document object model elements of an HTML page. 

After completing this unit, you should be able to: 
• Describe JavaScript primitives and objects 
• Explain how variables are declared and used in JavaScript 
• Describe JavaScript control structures 
• Describe functions in JavaScript 
• Describe the document object model (DOM) hierarchy 
• Describe the window and document objects 
• Identify the DOM objects that are commonly used in JavaScript applications for working 

with HTML documents 
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Exercise 1. Working with JavaScript in HTML 
documents 

 
 

Overview 
 

Learning objectives 

 
In this exercise, you work with the WebSphere Application Server Developer Tools for Eclipse 
V8.5 Beta environment to develop HTML documents and JavaScript functions. 

After completing this exercise, you should be able to: 
• Create HTML web pages 
• Use style statements in HTML documents 
• Connect scripts to documents 
• Write JavaScript functions 
• Create interactive alert and confirm window objects 
• Use JavaScript to modify the document object model (DOM) 

 
Unit 3. HTML5 features 

 
 

 
Overview 

Learning objectives 

This unit covers the new structural and form features of HTML5. 

After completing this unit, you should be able to: 
• List new elements in HTML5 
• Describe HTML5 structural elements: section, article, header, footer, figure, figcaption 
• Describe the attributes of the HTML5 input element: tel, email, datetime, number, range, 

color 

 
Exercise 2. Working with HTML5 
features 

 
 

Overview 

Learning objectives 

In this exercise, you explore some of the features available in HTML5. 

After completing this exercise, you should be able to: 
• Create a web page and insert a simple HTML5 form layout 
• Add new markup elements 
• Use input types that include attributes such as email to perform client-side validation 
• Test the application 
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Unit 4. Course 
summary 

 
 

Overview 
 

Learning objectives 

 
This unit provides a summary of the course, a description of the class evaluation process, and 
information for future study. 

After completing this unit, you should be able to: 
• Explain how the course met its learning objectives 
• Submit an evaluation of the class 
• Identify other WebSphere Education courses that are related to this course 
• Access the WebSphere Education website 
• Locate appropriate resources for further study 

 
 

MODULE III – CLOUD APPLICATION DEVELOPER 

Course I – Essentials of Cloud Application Development on IBM Bluemix 

This unit prepares cloud developers with the skills required to develop, deploy, and test mobile data 
applications that use the IBM Bluemix cloud services. 

 
 
 

Course introduction 
 
 
 

Unit 1. Introduction to cloud and IBM Bluemix 
services 

 
 

Overview 
 

This unit gives an overview of different cloud-based solutions. Infrastructure as a service (IaaS), 
platform as a service (PaaS), and software as a service (SaaS) paradigms are described. You 
learn about the IBM Bluemix components and architecture. 

Learning objectives After completing this unit, you should be able to: 
• Describe the emerging paradigms that are leading to the adoption of cloud computing 
• Describe IaaS, Paas, and Saas 
• Identify the use cases for cloud applications 
• Describe the features of IBM Bluemix 
• Describe the underlying components of IBM Bluemix 
• Identify the runtimes and services offered by Bluemix 
• Describe the trial/default features of the IBM Bluemix platform 
• Show how to get started with Bluemix 
• Describe the choices that developers have when creating applications for Bluemix. 
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Unit 2. Getting started with IBM Bluemix 
 
 

 
Overview 

 
This unit describes how to get started with using IBM Bluemix cloud applications, runtimes, and 
services. 

Learning objectives After completing this unit, you should be able to: 
• Describe how to create an application in Bluemix 
• Describe the Bluemix catalog and documentation features 
• Other Bluemix resources 
• Describe the visibility of Bluemix applications – public, group, or private 
• Describe how to bind services to an application in Bluemix 
• Describe the environmental variables used with Bluemix services 
• Describe how the application route is used to test the application from the browser. 

 

Unit 3. Develop Bluemix applications on a local 
workstation 

 
 

Overview 
 

In this unit, you learn how to build a sample Bluemix application in your account. Create an 
application that uses the IBM SDK for Node.js server runtime environment. 

Learning objectives After completing this unit, you should be able to: 
• Explain how to manage your Bluemix account with the Cloud Foundry CLI 
• Describe the features of the IBM SDK for Node.js 
• Create a IBMSDK for Node.js application that runs on Bluemix 
• Describe how to integrate workstation development platforms with Bluemix. 

 

Exercise 1. Bluemix and the Cloud Foundry command line interface (CLI) 
 
 

 
Overview 

 
In this exercise you sign on to Bluemix and create an application. You run the application from a 
web browser. Next, you install the Cloud Foundry command line tool and download the starter 
package to the workstation. Extract the package. Connect to Bluemix from the command line 
and redeploy the application to Bluemix. 

Learning objectives After completing this exercise, you should be able to: 
• Sign on to Bluemix from a browser session 
• Create a Bluemix application from an existing template 
• Add a service to the application from the service catalog 
• Test the application with the resource endpoint once the application has started 
• Follow getting started option on Bluemix to use the CLI 
• Install Cloud Foundry CLI 
• Download the package 
• Sign on to Bluemix from the CLI. 
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Exercise 2. Develop Bluemix applications with Eclipse 
 
 

 
Overview 

 
In this exercise you work with the Eclipse development environment with the IBM Eclipse Tools 
for Bluemix plugin. You learn what is needed to install and configure Eclipse for developing 
Bluemix applications. 

Learning objectives After completing this exercise, you should be able to: 
• Download the Eclipse and required plugins for developing Bluemix applications on Eclipse 
• Configure Eclipse to work with Bluemix 
• Push applications from Eclipse to Bluemix 
• View Bluemix log files. 

 

Unit 4. Using IBM Bluemix DevOps services 
 
 

 
Overview 

 
In this unit, you learn about the features and functions of the IBM Bluemix DevOps services. 

Learning objectives After completing this unit, you should be able to: 
• Describe IBM Bluemix DevOps services 
• Identify the source management features of IBM Bluemix DevOps 
• Identify the group development features of IBM Bluemix DevOps 
• Briefly highlight the web IDE features in IBM Bluemix DevOps 
• Describe how to connect the Git repository client to your IBM Bluemix DevOps services 

project 
• Explain the pipeline build and deploy processes used by IBM Bluemix DevOps services 
• Describe how IBM Bluemix DevOps services integrates with the IBM Bluemix cloud. 

 

Exercise 3. Develop Bluemix applications with IBM Bluemix DevOps 
services 

 
 

Overview 
 

In this exercise you work with the IBM Bluemix DevOps services to explore, develop, build, and 
deploy Bluemix applications. 

Learning objectives After completing this exercise, you should be able to: 
• Sign in to DevOps 
• Explore public projects in DevOps 
• Sign in to Bluemix and DevOps 
• Create a Git repository in DevOps services to manage your source code 
• View and edit code in DevOps 
• Build and deploy code from DevOps to Bluemix 
• Test the application in Bluemix. 
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Unit 5. REST APIs, JSON, API keys, and security 
features 

 
 

Overview 
 

This unit provides an overview of REST APIs and the JSON data format. You review some of 
the REST APIs that are provided with the Bluemix documentation. 

Learning objectives After completing this unit, you should be able to: 
• Describe the characteristics of REST APIs 
• Explain the advantages of the JSON data format 
• Explain the role of keys for REST APIs 
• Identify common security schemes for REST APIs 
• Describe how REST APIs are used in Bluemix Mobile Data services 
• Describe how the application ID and secret keys are used to secure mobile cloud 

applications. 
 

Unit 6. Introduction to data services in IBM Bluemix 
 
 

 
Overview 

 
This unit provides an overview of the types of data stores that are used in cloud computing.You 
learn about the data services offerings that are available through IBM Bluemix. 

Learning objectives After completing this unit, you should be able to: 
• Explore the placement of data sources in cloud computing 
• Identify the data services that are available in IBM Bluemix 
• Describe the types of data stores used by the data services: JSON, object, relational 
• Describe REST methods that are used for the Mobile Data service 
• Describe how to use REST APIs to interrogate the data content that is stored in the cloud. 

 

Exercise 4. IBM Cloud with IBM Cloudant & Bluemix with Cloudant 
 
 

 
Overview 

 
In this exercise, you work with a Bluemix node application that includes a Cloudant DB service. 
You see how to work with a Bluemix Cloudant database from a JavaScript application and from 
the Cloudant console. 

Learning objectives After completing this exercise, you should be able to: 
• Sign on to Bluemix 
• Add a Node.js Cloudant web starter application from the Bluemix boilerplates 
• Download the application package to the workstation 
• Review the application source code 
• Push the application to Bluemix 
• Connect to Cloudant 
• Create a database 
• Add data to the database 
• Access the Cloudant console and documentation 
• List the databases and get the data 
• Test the application to see that the data has been added. 
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Unit 7. IBM Bluemix Mobile Data service 
 

 

 
 

 
Overview 

 
In this unit, you examine the mobile data capabilities of IBM Bluemix. 

Learning objectives After completing this unit, you should be able to: 
• Identify the features for mobile applications in Bluemix 
• Explain the capabilities of the IBM Mobile Data cloud service 
• Logging and troubleshooting. 

 

Exercise 5. Build a mobile data Bluemix application 
 
 
 

 
Overview 

 
In this exercise you work with a Bluemix mobile data project. You perform a Git clone of a 
sample client application from DevOps that can be implemented as an Android application. 
Finally, you test the client web application in an Android emulator that connects to the Mobile 
Data application that runs on the Bluemix cloud. 

In the exercise, you create the Bluemix Mobile Data cloud component from a Blueprint 
boilerplate that includes a number of services. 

You download the Bluemix Android SDK Java archive files and import the files into Eclipse so 
that the mobile application can integrate with the Mobile Data application that runs on Bluemix. 

Learning objectives After completing this exercise, you should be able to: 
• Sign in to Bluemix 
• Create a mobile data project in Bluemix 
• Set up the Android development environment in Eclipse 
• Clone the mobile application from IBM Bluemix DevOps 
• Configure the mobile BlueList application in Eclipse 
• Review the Android Java code 
• Install the Android virtual device 
• Run the BlueList Android application 
• Review the data on the Bluemix cloud. 



Exercise 6. Extend the Bluemix mobile data application to access it from a mobile web application 

10 

 

 

 
 
 

 
Overview 

 
In this exercise, you add a mobile web application that displays the Bluemix data list in a web 
browser. You make changes to the sample application on your workstation so that it can access 
the Bluemix data service. Finally, you push the application to Bluemix and run the mobile web 
application on Bluemix. 

You download a sample application from Bluemix. 

You run and test the mobile web appliction on the workstation. 

Learning objectives After completing this exercise, you should be able to: 
• Install the necessary command-line software on the workstation 
• Download the sample mobile web application 
• Configure the mobile web application to work with the Bluemix mobile data application 
• Create a local instance of the mobile web application 
• Run the local instance of the mobile web application 
• Push the mobile web application to Bluemix 
• Test the mobile web application in Bluemix. 

 

Course II – Developing Cloud Applications with IBM SDK for Node.js 
 
 

Course introduction 
 
 

 
Unit 1. Introduction to server-side JavaScript 

 
 

 
Overview 

 
Learn about the motivation and purpose of the IBM SDK for Node.js, an event-driven JavaScript 
web application server framework. Explore how to easily write web applications in JavaScript. 
Create and test a simple web server in IBM DevOps and IBM BlueMix. 

Learning objectives After completing this unit, you should be able to: 
• Explain the origin and purpose of the IBM SDK for Node.js JavaScript framework 
• Write a simple web server with JavaScript 
• Import IBM SDK for Node.js modules into your script 
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Exercise 1. Set up your Node.js development environment in IBM BlueMix 
 

 

 
 

Overview 
 

In this exercise, you set up your IBM BlueMix and IBM DevOps environments to develop and test 
IBM SDK for Node.js applications. Create an IBM SDK for Node.js application. Examine a simple 
IBM SDK for Node.js web server implementation. Add features to the IBM SDK for Node.js 
frameworks with modules 

Learning objectives After completing this exercise, you should be able to: 
• Create an IBM SDK for Node.js application 
• Install the IBM SDK for Node.js runtime engine in a BlueMix account 
• Deploy an IBM SDK for Node.js application in a BlueMix account 
• Import IBM SDK for Node.js modules into a script 

 

Unit 2. Asynchronous I/O with callback programming 
 

 
Overview 

 
The IBM SDK for Node.js relies on callback functions to handle network calls in an 
asynchronous manner. Learn how to write anonymous callback functions to act upon network 
events. Listen and intercept network traffic. Parse network traffic with socket programming. 

Learning objectives After completing this unit, you should be able to: 
• Explain the concept of anonymous callback functions 
• Create a callback function to intercept network traffic 
• Parse network traffic with sockets 

 

Exercise 2. Asynchronous I/O with callback 
 

 
Overview 

 
In this exercise, implement callback functions that intercept network traffic directed on a server 
resource. Parse the JSON data within the network message. Create a response message from 
the network request. Test the callback method with a web browser. 

Learning objectives After completing this exercise, you should be able to: 
• Develop anonymous JavaScript functions 
• Handle network traffic with anonymous callback functions 
• Parse JSON data from network 
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Overview 
 
With the IBM SDK for Node.js framework, developers can quickly build socket-based network 
applications. However, most web applications communicate at the HTTP level. The Express 
web application framework provides a structured way to handle HTTP actions on server 
resources. Learn how to write a REST service with Express. Parse JSON data from an HTTP 
message. 

Learning objectives After completing this unit, you should be able to: 
• Define a package dependency 
• Create an Express server object 
• Handle inbound HTTP method calls for a server resource 
• Create a callback function to intercept HTTP method calls 
• Parse JSON data from an HTTP message 

 

Exercise 3. Creating your first Express application; Node packages 
 

 
Overview 

 
This exercise covers how to design custom Node modules. Learn how to pass input parameters 
to a module function. Return error information and status to the calling function. Build a web 
application on IBM SDK for Node.js with the Express framework. Install and import a third-party 
Node module in your application. 

Learning objectives After completing this exercise, you should be able to: 
• Pass objects as parameters to functions 
• Return error objects from Node module functions 
• Parse XML data with the xml2js module 
• Set up the Express web application framework on IBM SDK for Node.js 
• Create an Express server object 

 
   Exercise 4. Building a rich front-end application by using React and ES6 
 

 
Overview 

 
This chapter guides you through building an interactive and rich client-side application by 
using React. The app demonstrates the use of React components. It uses the Fetch API with 
ECMAScript 6 (ES6) to communicate with Node.js back-end services that call the IBM 
Watson Natural Language Understanding service to extract the authors of online articles that 
are selected by the user. 
The sample application demonstrates the integration of the React front-end application with server-
side Node.js services. 

Learning objectives After completing this exercise, you should be able to: 
• Clone an IBM Cloud application. 
• Use React to create interactive web pages. 
• Use the Fetch API to interact with back-end web services. 
• Understand the following concepts of ES6: 
• Classes. 
• Arrow functions 
•    Promises. 

 
 

   Unit 4. Course summary 
 
 

 
Overview 

 
This unit summarizes the course and provides information for future study. 
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Learning objectives After completing this unit, you should be able to: 
• Explain how the course met its learning objectives 
• Access the IBM Training website 
• Identify other IBM Training courses that are related to this topic 
• Locate appropriate resources for further study 

 
 
Course III – Working with Liberty Profile on Bluemix (BYOE) 

This course requires you to use your own computing device with the Windows, Linux, or Mac OS X 
operating system. This course serves as an introduction to the WebSphere Application Server Liberty Profile 
and it describes WebSphere Development Tools and how to use them in order to administer a Liberty profile 
server along with command-line scripts. 

 
 
 

Course introduction 
 
 

 
Unit 1. Overview of the Liberty profile 

 
 

 
Overview 

 
This unit introduces the Liberty profile and covers the installation of the runtime environment. It 
explains how Liberty profile servers are created by using developer tools and command-line 
utilities. It also covers various methods for deploying applications to the Liberty profile servers. 
Other topics include flexible configuration, the Admin Center, collectives, and the Liberty 
Repository. 

Learning objectives After completing this unit, you should be able to: 
• Describe the characteristics and architecture of the Liberty profile 
• Install the Liberty profile runtime environment 
• Describe the configuration features for a Liberty profile server 
• Describe flexible configuration and shared configurations 
• Deploy applications by using a monitored directory 
• Describe the process for enabling security for a Liberty profile server 
• Describe the features of the Liberty Admin Center 
• Describe the characteristics of a Liberty collective and cluster 
• Use the Liberty Repository 

 
Exercise 1. Getting started with the Liberty profile 

 
 

 
Overview 

 
In this exercise, you download and install Eclipse and the WebSphere Development Tools for 
Eclipse Kepler. You use the WebSphere Development Tools for Eclipse Kepler to install the 
Liberty profile runtime environment, and you create an instance of the Liberty profile server. 

Learning objectives After completing this exercise, you should be able to: 
• Use the Bluemix to run the Liberty profile runtime environment 
• Deploy a simple application to the Bluemix liberty runtimeExercise 
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Unit 2. Administering the Liberty profile 
 
 

 
Overview 

 
This unit describes methods for administering Liberty profile servers, such as WebSphere 
Development Tools, command line scripting tools, and the Admin Center. 

Learning objectives After completing this unit, you should be able to: 
• Use developer tools to manage Liberty profile servers 
• Use command line and scripting tools to manage Liberty profile servers 
• Use the Admin Center to manage Liberty profile servers 

 
Exercise 2. Binding the Bluemix Liberty Profile to a MongoDb service 

 
 

 
Overview 

 
In this exercise, you examine the directory structure of the Liberty profile. You create a server 
and start it from the command line, and you install and work with the Admin Center feature. 

Learning objectives After completing this exercise, you should be able to: 
• Use the DevOps environment to work with a Liberty Profile Application 
• Modify the code for a Web application 
• Describe the Bluemix configuration for connecting a Liberty server to a MongoDB service. 

 
Unit 3. Deploying applications to the Liberty profile: Introduction 

 
 

 
Overview 

 
This unit describes methods of deploying an application to the Liberty profile, and several 
configuration options to support applications that use data access. 

Learning objectives After completing this unit, you should be able to: 
• Deploy an application by using the drop-ins directory 
• Use the IBM WebSphere Application Server Migration Toolkit 
• Deploy an application with a data source 
• Describe Liberty Connector Architecture for JCA 

 
Exercise 3. Working with the Liberty profile 

 
 

 
Overview 

 
In this exercise, you configure a Liberty Profile server for data source access, and deploy an 
application to Liberty by using the drop-ins directory. 

Learning objectives After completing this exercise, you should be able to: 
• Configure SSL for a Liberty profile application server 
• Configure a user registry for a Liberty profile application server 
• Configure application security for a Liberty profile application server 
• Use flexible configuration to create shared configurations 
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Unit 4. Deploying applications to the Liberty profile: Advanced application configuration 
 
 

 
Overview 

 
This unit describes several advanced configuration options to support applications that use JMS 
messaging, JCA, security, and data access. It also describes flexible and shared configurations. 

Learning objectives After completing this unit, you should be able to: 
• Explain the structure of the Liberty profile directories 
• Start and stop a Liberty profile application server by using the command line 
• Configure quick start security for a Liberty profile application server 
• Push a Liberty profile server to Bluemix 
• Configure a Liberty server to use a shared resource file 

 
Unit 5. Monitoring, tuning, and troubleshooting the Liberty profile 

 
 

 
Overview 

 
This unit describes tools and features for monitoring a running Liberty profile server. It explains 
the logging and trace service for both text and binary, and describes some troubleshooting tools 
and resources. 

Learning objectives After completing this unit, you should be able to: 
• Monitor the JVM, web applications, and thread pools 
• Tune the JVM, transport channel, connection manager, and data sources 
• Improve performance for servlet response times and CPU usage 
• Locate primary server log files 
• Enable text logging, binary logging, and trace 
• Collect diagnostic data by using logging and tracing 
• Use the server dump command 

Unit 6. Course summary 
 
 

 
Overview 

 
This unit summarizes the course and provides information for future study. 

Learning objectives After completing this unit, you should be able to: 
• Explain how the course met its learning objectives 
• Access the IBM Training website 
• Identify other IBM Training courses that are related to this topic 
• Locate appropriate resources for further study 
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IBM Official Badges and Associated Job Roles 
 

 
IBM Official Badges 

Associated Job 
Roles 

 
Cloud Application Developer: Explorer I Mastery Award 

• Cloud Solution Administrator 
• Mobile Application Developer 
• Mobile Application Administrator 
• Business Process Developer 
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