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IBM Integration Bus V10 Application Development II
WM676 (Classroom)
ZM676 (Self-paced)
Course description
This course provides an intermediate-level continuation of the topics necessary to successfully create IBM Integration Bus message flow applications and integration services.
This course focuses on using IBM Integration Bus to develop, deploy, and support platform-independent message flow applications and integration services. These applications and integration services use various messaging topologies to transport data between service requesters and service providers, and also allow the data to be routed, transformed, and enriched during processing.
Topics in this course include creating integration services and message flow applications that use and provide web services. You also learn how to use event driven processing nodes and how to use the record and replay facility to capture and view data during processing. You also learn how IBM Integration Bus interacts with other IBM and enterprise information products. Lab exercises throughout the course give you an opportunity to practice your new skills.
For information about other related courses, visit the IBM Training website:
ibm.com/training
General information
Delivery method
Classroom or self-paced virtual classroom (SPVC)
Course level
ERC 1.0
Product and version
IBM Integration Bus V10.0.0.0
Audience
This intermediate course is designed for integration specialists and senior-level developers with experience in IBM Integration Bus application development.
Learning objectives
After completing this course, you should be able to:
· Use event driven message processing to control the flow of messages by using message aggregation, message collections, message sequences, and time-sensitive nodes
· Transform data by using Microsoft .NET and XML stylesheets
· Analyze and filter information in complex XML documents
· Extend DFDL message models
· Use message sets and the Message Repository Manager (MRM) parser
· Provide a message flow application as a web service
· Request a web service from within a message flow
· Describe how to implement WS-Addressing and WS-Security standards in IBM Integration Bus
· Create an integration service
· Create and implement an IBM MQ request and response service definition
· Create and implement a database service definition
· Configure security-enabled message processing nodes
· Create a decision service that implements business rules to provide routing, validation, and transformation
· Expose a set of integrations as a RESTful web service
· Use a global cache to store static data
· Record and replay data that a message flow application processes
· Implement publish and subscribe with IBM Integration Bus
· Describe the workload management options for adjusting the message processing speed, and controlling the actions that are taken on unresponsive flows and threads
· Construct user-defined patterns
· Describe how IBM Integration Bus integrates with other IBM products such as IBM WebSphere Enterprise Service Bus and IBM DataPower Appliances
Prerequisites
Before taking this course, you should successfully complete IBM Integration Bus V10 Application Development I (WM666G), which introduces IBM Integration Bus development topics that are necessary for success in this course.
Duration
4 days
Skill level
Intermediate
	Classroom (ILT) setup requirements

	Processor
	Intel Pentium P.P GHz or faster

	GB RAM
	8 GB

	GB free disk space
	120 GB

	Network requirements
	None

	Other requirements
	None


Notes
The following unit and exercise durations are estimates, and might not reflect every class experience. If the course is customized or abbreviated, the duration of unchanged units will probably increase.
This course is an update of the following previous course:
· IBM Integration Bus V9 Application Development II (WM675G)
Course agenda
	Course introduction
Duration: 15 minutes


	Unit 1. Using event driven processing nodes
Duration: 1 hour and 30 minutes

	Overview
	Event driven message processing nodes control the flow of messages through message flows by using aggregation, message collections, message sequences, and timeout flows. In this unit, you learn how to aggregate and control the sequence of messages in a message flow. You also learn how to use time-sensitive nodes to control when processes run.

	Learning objectives
	After completing this unit, you should be able to:
· Aggregate messages in a message flow 
· Sequence and resequence messages in a message flow
· Group messages from one or more sources into a message collection
· Run processes at specific times or at fixed intervals


	Exercise 1. Implementing message aggregation
Duration: 1 hour

	Overview
	In this exercise, you implement a customer feedback message flow by requesting customer information from a back-end system and aggregating the replies.

	Learning objectives
	After completing this exercise, you should be able to:
· Add IBM Integration Bus SYSTEM.BROKER queues to a queue manager
· Use the Aggregate Control node and the Aggregate Request node to generate and concurrently fan-out related requests 
· Use the Aggregate Reply node to aggregate messages into a single output message


	Unit 2. Transforming data with Microsoft .NET
Duration: 30 minutes

	Overview
	You can use .NET applications on Windows integration nodes to create, route, and transform data by using the .NETCompute and .NETInput nodes. This unit describes the .NETCompute node and the .NETInput node.

	Learning objectives
	After completing this unit, you should be able to:
· Use .NET applications on Windows integration nodes to create, route, and transform messages


	Unit 3. Transforming data with XSL stylesheets
Duration: 15 minutes

	Overview
	You can use the XSL Transform node to transform an XML message to another form of message, according to the rules provided by an Extensible Stylesheet Language (XSL) stylesheet. This unit describes how to use XSL stylesheets to transform data.

	Learning objectives
	After completing this unit, you should be able to:
· Transform XML data to another form of XML data, according to the rules provided by an XSL stylesheet


	Unit 4. Analyzing XML documents
Duration: 30 minutes

	Overview
	The IBM Integration Bus Data Analysis function analyzes and filters information in complex XML documents. You can use the analysis to create a library that contains Data Analysis tools to quickly and easily transform the data in IBM Integration Bus. This unit describes the Data Analysis tools that are available in the IBM Integration Toolkit for analyzing XML data.

	Learning objectives
	After completing this unit, you should be able to:
· Use the IBM Integration Toolkit Data Analysis Perspective to analyze and filter information in complex XML documents


	Unit 5. Modeling complex data with DFDL
Duration: 45 minutes

	Overview
	You can model a wide variety of message formats by using DFDL schema files. In this unit, you learn how to use DFDL to model complex data that includes multiple records types, length prefixes, choice groups, optional elements, and variable array elements.

	Learning objectives
	After completing this unit, you should be able to:
· Reuse a DFDL model to create a more complex model
· Define length prefixes in a DFDL model
· Define a DFDL model to make parsing decisions that are based on the content of other elements in a message


	Exercise 2. Extending a DFDL model
Duration: 1 hour

	Overview
	In this exercise, you model complex data in DFDL. Complex data includes data with multiple records types, choice groups, and optional components. You also learn how to use discriminators in a DFDL model to optimize the parsing of data.

	Learning objectives
	After completing this exercise, you should be able to:
· Extend a DFDL model to add header and trailer records
· Reference a DFDL model in a new DFDL model
· Use discriminators in a DFDL model so that the parser can conditionally process elements as determined by the content of other elements in the data and optimize the parsing of data 


	Unit 6. Working with message sets and the MRM domain
Duration: 30 minutes

	Overview
	A message set is the original container for message models that are used by WebSphere Message Broker. In IBM Integration Bus, DFDL schema files that are contained in applications and libraries are the preferred way to model messages for most data formats. Message sets continue to be supported, and are required if you use the MRM or IDOC domains. In this unit, you learn how to create a message set to define a message and use the MRM domain.

	Learning objectives
	After completing this unit, you should be able to:
· Describe the physical message formats that can be defined with an MRM message set
· Configure the logical and physical message properties
· Reference an MRM model in ESQL


	Unit 7. Supporting web services
Duration: 1 hour and 30 minutes

	Overview
	You can use IBM Integration Bus nodes and services to connect to other web services providers and consumers. This unit describes the use of web services transport and WSDL generation from message definitions. It also covers handling messages with SOAP formats.

	Learning objectives
	After completing this unit, you should be able to:
· Access a message flow as a web service
· Request a web service from within a message flow
· Describe the functions of HTTP and SOAP nodes
· Generate WSDL files from message sets
· Describe the SOAP message tree
· Describe how WS-Addressing and WS-Security are implemented in IBM Integration Bus


	Exercise 3. Implementing web services
Duration: 1 hour and 30 minutes

	Overview
	In this exercise, you use the SOAP nodes to implement web services. You implement message flows to act as both a provider and a user of web services.

	Learning objectives
	After completing this exercise, you should be able to:
· Provide a message flow as a web service that uses SOAP/HTTP
· Start a SOAP/HTTP web service asynchronously
· Test a SOAP/HTTP message flow
· Implement WS-Addressing
· Use the TCP/IP Monitor to view the data as it passes through the SOAP/HTTP message transport


	Unit 8. Developing integration solutions by using integration services 
Duration: 45 minutes

	Overview
	An integration service is a specialized application with a defined interface and structure that acts as a container for a web services solution. In this unit, you learn how to create and implement IBM Integration Bus integration services. 

	Learning objectives
	After completing this unit, you should be able to:
· Design a service interface
· Implement web service operations as message flows
· Compare and contrast integration services with SOAP-enabled message flows
· Deploy integration services
· Test integration services
· Generate a JavaScript client API for an integration service


	Exercise 4. Creating an integration service
Duration: 1 hour

	Overview
	In this exercise, you create and implement an integration service.

	Learning objectives
	After completing this exercise, you should be able to:
· Create a container for an integration service
· Design the operations, bindings, and messages for a service interface in a graphical editor
· Implement a service operation with a database SQL call
· Deploy and test an integration service by using the IBM Integration Toolkit Flow exerciser
· Export the WSDL document that describes the service by using the IBM Integration web user interface


	Unit 9. Connecting a database by using a discovered service
Duration: 30 minutes

	Overview
	An IBM Integration Bus database service defines the interaction between Integration Bus and a database, and can be used with a message flow node to automatically configure connectivity to that database. In this unit, you learn how to define and implement a database service.

	Learning objectives
	After completing this unit, you should be able to:
· Create a database service
· Use the database service to populate node properties


	Unit 10. Connecting IBM MQ by using a discovered service 
Duration: 30 minutes

	Overview
	An IBM MQ service defines the interaction between IBM Integration Bus and IBM MQ applications. In this unit, you learn how to define an IBM MQ service. You also learn how to publish the IBM MQ service in the IBM Integration Bus Integration Registry and implement the service in a message flow.

	Learning objectives
	After completing this unit, you should be able to:
· Create an IBM MQ request and response service
· Publish the IBM MQ services in an Integration Registry 
· Create a message flow that implements an IBM MQ service


	Exercise 5. Creating IBM MQ and database services 
Duration: 1 hour

	Overview
	In this exercise, you create an IBM MQ request and response service and a database service. 

	Learning objectives
	After completing this exercise, you should be able to:
· Create an IBM MQ request and response service definition
· Publish the IBM MQ services in an Integration Registry 
· Import previously stored IBM MQ services into a developers workspace
· Create a database service 
· Extend an existing database service by adding more operations


	Unit 11. Creating a decision service
Duration: 30 minutes

	Overview
	A Decision Service message processing node runs business rules to provide routing, validation, and transformation operations. You can write rules in the IBM Integration Toolkit, or import rules from IBM Operational Decision Manager. In this unit, you learn how to create a decision service that implements business rules and then use the decision service in a message flow application to provide routing, validation, and transformation.

	Learning objectives
	After completing this unit, you should be able to:
· Create a decision service that implements business rules to provide routing, validation, and transformation


	Exercise 6. Creating a decision service
Duration: 30 minutes

	Overview
	In this exercise, you use the IBM Integration Toolkit to create a decision service, which is a collection of rules that are used to process a message. You then test the decision service by using it in a message flow.

	Learning objectives
	After completing this exercise, you should be able to:
· Create a decision service 
· Write business rules in the IBM Integration Toolkit Rule Designer
· Test the decision service


	Unit 12. Developing integration solutions by using a REST API
Duration: 30 minutes

	Overview
	In IBM Integration Bus, a REST API is a specialized application that can be used to expose integrations as a RESTful web service that HTTP clients can call. Swagger is an open standard for defining a REST API. This unit describes how to create a REST API from a Swagger 2.0 document and implement a REST API operation. 

	Learning objectives
	After completing this unit, you should be able to:
· Create a REST API from a Swagger 2.0 document
· Implement a REST API operation
· Package and deploy a REST API


	Unit 13. Using the global cache
Duration: 30 minutes

	Overview
	A global cache is a repository for data that you want to reuse across processes (both in the same integration node, and across integration nodes). IBM Integration Bus supports an embedded global cache and you can configure IBM Integration Bus to connect to an external WebSphere eXtreme Scale grid. In this unit, you learn how to configure and use the IBM Integration Bus embedded global cache to store the data that you want to reuse. 

	Learning objectives
	After completing this unit, you should be able to:
· Use the IBM Integration Bus global cache to store data that you want to reuse and share between integration nodes
· Configure properties of the embedded global cache by using commands or an XML cache policy file


	Unit 14. Implementing message flow security
Duration: 1 hour

	Overview
	This unit examines the security considerations in IBM Integration Bus, and how to configure message flow security.

	Learning objectives
	After completing this unit, you should be able to:
· Implement message-level security in a message flow
· Define the differences between administration security, application security, and message transport security
· Reference security profiles in security-enabled message processing nodes
· Use the SecurityPEP node to implement security in a message flow


	Exercise 7. Implementing IBM Integration Bus runtime security
Duration: 1 hour

	Overview
	In this exercise, you implement the IBM Integration Bus runtime security to allow security credentials to be propagated in a message flow.

	Learning objectives
	After completing this exercise, you should be able to:
· Propagate security credentials within a message flow
· Configure message flow nodes to enable secure message processing
· List the types of security tokens
· Use a Compute node to simulate the actions of an external security provider


	Unit 15. Implementing publish/subscribe
Duration: 1 hour

	Overview
	IBM Integration Bus uses publish/subscribe to notify applications of significant events that occur in integration nodes. IBM Integration Bus can also act as a content filtering provider for IBM MQ to allow subscribers to refer to elements in the body of publications. This unit describes how IBM Integration Bus supports these publish/subscribe applications.

	Learning objectives
	After completing this unit, you should be able to:
· Describe IBM Integration Bus publish/subscribe functions
· Provide transformation and routing functions at publication time
· Filter publication messages based on the message content 


	Unit 16. Monitoring message flow events
Duration: 1 hour

	Overview
	Integration nodes use a publish/subscribe broker to publish events in response to changes in configuration, state, or operational status. You can monitor these events by subscribing to the topics. For audit or problem determination purposes, you can record data to a database, then view it and replay it. This unit describes the IBM Integration Bus tools that are available for monitoring message flow events and analyzing message data.

	Learning objectives
	After completing this unit, you should be able to:
· Define monitoring events in the message flow
· Use the record and replay function to capture and review processed messages 


	Exercise 8. Recording and replaying message flow data
Duration: 1 hour

	Overview
	In this exercise, you define monitoring events and then record and replay messages. You also learn how to capture and report failed events.

	Learning objectives
	After completing this exercise, you should be able to:
· Define monitoring events
· Activate flow monitoring
· View event messages in the IBM Integration web user interface
· Replay messages 
· Capture and report failed events 


	Unit 17. Managing the workload
Duration: 30 minutes

	Overview
	Workload management allows system administrators to monitor and adjust the speed with which messages are processed, and control the actions that are taken on unresponsive flows and threads. A workload management policy defines properties on the message flow in the Integration Registry so that message flows can refer to the policy to find properties at run time. This unit describes workload management and how to use workload management policies to specify goals for the processing rate of a message flow.

	Learning objectives
	After completing this unit, you should be able to:
· Describe the workload management options for adjusting the speed with which messages are processed, and controlling the actions that are taken on unresponsive flows and threads
· Use a workload management policy to control the workload management attributes at run time


	Unit 18. Creating patterns for reusability
Duration: 1 hour

	Overview
	This unit describes how to create and test user-defined message flow patterns in the IBM Integration Toolkit.

	Learning objectives
	After completing this unit, you should be able to:
· Construct and extend a user-defined pattern 
· Create a pattern authoring project
· Build pattern plug-ins
· Package and distribute pattern plug-ins
· Install a pattern archive


	Unit 19. Extending IBM Integration Bus
Duration: 1 hour

	Overview
	In this unit, you learn how IBM Integration Bus functions can be extended with other IBM products, Industry Content Packs, and enterprise information systems.

	Learning objectives
	After completing this unit, you should be able to:
· Describe how IBM Integration Bus integrates with other IBM products such as IBM WebSphere Enterprise Service Bus and IBM DataPower Appliances
· Describe how IBM Integration Bus can interact with enterprise information systems 


	Unit 20. Course summary
Duration: 30 minutes

	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


For more information
To learn more about this course and other related offerings, and to schedule training, visit ibm.com/training
To learn more about validating your technical skills with IBM certification, visit ibm.com/certify
To stay informed about IBM training, visit the following sites:
IBM Training News: http://bit.ly/IBMTrainEN
YouTube: youtube.com/IBMTraining
Facebook: facebook.com/ibmtraining
Twitter: twitter.com/websphere_edu
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