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Scenario high-level design

This chapter describes the logic and high-level design for the example scenario
that we use throughout this book. /7SOCompany company uses two different
ordering and fulfillment processes to process orders for regular and special (out
of catalog) items.

In the first phase of development, the customer requirement is to automate the
regular order management process. The new system (referred to as Order
Management System) must be built in a way that allows future development for
handling special orders without having a major impact on the system developed
in the first phase.

The Order Management System must accept orders from sales representatives
and must approve or deny the order based on the customer’s financial status and
the availability of the item in warehouses.

This chapter includes the following topics:

Scenario description

Scenario high-level design

Scenario architecture

Development process for the scenario
Code repository

Design limitation

vVvyvyvYyYyvyy
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1.1 Scenario description

Additional material: The scenario that we describe in this book and all the
files that are required to build it are included in the additional materials that are
available for download. For information about downloading and using this
material, see Appendix B, “Additional material” on page 461.

This section describes the scenario that we developed and documented in this
book in terms of workflow and general activities. The starting point for our design
is similar to what you might see if a business analyst had created a business
analysis model using WebSphere Business Modeler. For more information about
business analysis and modeling, see Business Process Management: Modeling
through Monitoring Using WebSphere V6.0.2 Products, SG24-7148.

Figure 1-1 summarizes the overall process for the scenario. We develop this
workflow step-by-step throughout the next chapters.

/ﬁ

Order
validation

Order
feasibility

Order
finalization

Order

Sales
Rep pre-processing

Submit order

Figure 1-1 Overall order management flow

In this workflow, a sales representative submits an order. The order can pass
through as many as four phases for processing:

» Order submission and pre-processing
» Order validation
» Order feasibility

» Order finalization
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1.1.1 Order submission and pre-processing phase

Figure 1-2 shows logic for order pre-processing.

Special
processing

SPECIAL

Sales [ REGULAR
Rep

Submit Order

Figure 1-2 Order pre-processing phase logic

To submit an order, the sales representative must provide the following
information:

» A unique customer identification (referred to as customer ID throughout this
book)

» An item identification (referred to as item ID throughout this book) or a
description of the item for special orders

» A quantity of items to be ordered

» An indicator if this is a special order

A special order is an order for an item that is not in the regular catalog. When a
special order is placed, a request for special handling is submitted. Special order
handling is out of the scope of the Order Management System for now, so the

process terminates. The application can be extended later to handle the special
processing.

Orders that are for items contained in the catalog are considered regular orders
and the process continues to the order validation phase.

Chapter 1. Scenario high-level design 3



1.1.2 Order validation phase

Figure 1-3 shows logic for the order validation.

Retrieve
customer
data

Create
order

Split into
warehouses

KO

Retrieve
item
details

Figure 1-3 Order validation phase logic

In the order validation phase, the customer ID and item ID provided in the
request go through a validation check, which are performed in parallel, as
follows:

» The customer ID validation ensures that the customer is registered by
verifying the existence of the ID in a customer data repository. If the ID exists,
information about the customer is retrieved.

» The item ID validation ensures that an item by that number exists in the
catalog repository.

If either the customer ID or item ID do not have corresponding entries in the
repository, the process is terminated. If both IDs are found in the repository,
details are retrieved and an order is created in the repository.

The process goes then through a warehouse split algorithm that determines
which warehouses are involved filling the order. There can be up to three
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warehouses involved, Warehouse A, Warehouse B, and Warehouse C. The order
validation phase is terminated and the order feasibility phase is entered.

1.1.3 Order feasibility phase

Figure 1-4 shows the logic for the order feasibility phase.

Financial
check

&
Financial
office

Warehouse
office
HT

" Warehouse
check

Figure 1-4 Order feasibility phase logic

Order feasibility is based on the following checks:
» A financial check of the customer
» A warehouse check for the availability of the item.
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Financial check

The financial check is based on customer financial status in terms of exposure.
Every customer has a yearly budget. Customer yearly expenses (from previous
requests) are held in a sold-to-date field. Customer exposure is defined as
follows:

exposure = order amount - (customer budget - customer sold-to-date)

The check uses the following logic:

» If customer is found to have no exposure or to have an exposure below a
certain threshold (T1), the check is successful.

» If the customer exposure is greater than threshold (T2), the check will be
unsuccessful.

» If the customer exposure is between the two thresholds, a financial officer
decides whether to approve the order.

Table 1-1 summarizes the financial check logic.

Table 1-1 Financial check logic

Condition Result
Exposure < T1 Accept
Exposure > T2 Refuse
T1 < Exposure < T2 Human decision

As an example, assume the default thresholds are 1000 for T1 and 10000 for T2.
A customer has 15000 as budget and 0 sold-to-date at the beginning. The
exposure is negative (-15000) which means no exposure is found. The following
process occurs:

1. The customer submits an order where the amount is 7000, the exposure is
negative (-8000) and lower than T1, so the order is approved. The
sold-to-date value now becomes 7000.

2. Another order is submitted for the customer with 8500 as the amount. Now
exposure is positive (500) but still under the T1 threshold and the order is
accepted again. The value for sold-to-date becomes 15500.

3. Another order is submitted, with 1000 as the amount. The exposure is now
1500, in between T1 and T2 (which is 10000). So the order will go through a
human decision process. It is approved and the sold-to-date value is 16500.

4. And finally, the customer submits another order with 9000 as the amount.
Exposure now is 10500 and is higher than T2. The order gets automatically
refused.

6 Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



Figure 1-5 shows a graph for the exposure and sold-to-date trend of this
example.

Financial check over time example

20000
15000 f—'
10000 - 2
5000 /

/ —e— Exposure
) —a— Sold to date
g 0 = T
= 2 = = = g ||==Ti
5000 — 8 € S £ = S T2
=5 /q:/ 5 5 5
o 4 e J= e
-10000 / o e o o)
-15000 v
-20000
Time

Figure 1-5 Financial check over time example

Warehouse check

The warehouse check is based on the item availability status in terms of
deficiency. For an order, we define a warehouse deficiency as follows:

item deficiency = item availability - order warehouse requested
quantity
The process for this check is as follows:

1. For any warehouse, if the deficiency is below a certain threshold T1, the
check will be successful.

2. For any warehouse, if the deficiency is higher then a second threshold T2, the
check will be unsuccessful.

3. If deficiency is within the two thresholds, a warehouse officer will be
responsible for deciding whether or not to approve the order proposal for that
warehouse.

Chapter 1. Scenario high-level design 7



Table 1-2 summarizes the warehouse check logic.

Table 1-2 Warehouse check logic

Condition Result
Deficiency< T1 Accept
Deficiency> T2 Refuse
T1 < Deficiency < T2 Human decision

The entire warehouse check is successful if all of the warehouse deficiency
values are under the threshold T1. The check is unsuccessful if just one
warehouse deficiency value is over the T2 threshold. The process activates a
human task if at least one warehouse deficiency is between the T1 and T2
thresholds, and no warehouse deficiency is over T2.

Finally, the feasibility phase reports a status of successful only if both the
financial and warehouse checks are successful. Otherwise, it reports a status of
unsuccessful to the last phase: the finalization phase.

1.1.4 Finalization phase

The finalization phase is responsible for completing the order or for rejecting the
order as shown in Figure 1-6.

Update
customer
data

Update
item
data

Confirm
order

OK

KO

Suspend
order

Figure 1-6 Order finalization phase logic
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In case of success in the order feasibility phase, the activities are:
1. The order status is changed to “confirmed” in the order repository.

2. The customer data is updated with the new financial status in the customer
repository.

3. The item data is updated with the new sold-to-date amount in the item
repository.

In case of an unsuccessful feasibility phase, the order status is changed to
suspended in the order repository.

In both cases an e-mail is sent to the order submitter that contains order status
information.

This completes the process logic.

1.2 Scenario high-level design

This section describes the various high-level design choices related to the
process described in 1.1, “Scenario description” on page 2. By high-level design
we mean we do not go into details of single component design, such as
mediation logic. Instead, we cover those topics in the specific chapters that
provide the implementation details.

In 1.1, “Scenario description” on page 2, we describe the customer, item and
order repositories. Potentially, these three repositories are separate from each
other; however, as a design choice for the example, the same repository is used
for the three object types. We refer to this repository, which is based on Apache
Derby, simply as the database or the repository throughout this book.

1.2.1 Order submission and pre-processing

According to our design, a sales person starts the process by placing an order.
This order might be done through a client Web application. For the purposes of
this book, we use the Business Process Choreographer Explorer application to
test the process.

The submitter is responsible for providing information that includes the customer
ID, item ID, and quantity and indicates whether this is special handling request. If
the sales person indicates the request requires special handling, the order is
logged and is handled manually, external to the process.
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From a design point of view, we account for the possible future substitution of this
simple logging with a special order handling system. We use a Order
Pre-Processing Mediation to determine whether the request requires special
handling and to route the request appropriately. For special handling, the request
is logged using the IBM WebSphere Adapter for Flat Files. Regular requests are
routed to an Order Management process.

Figure 1-7 shows pre-processing through mediation.

Submit Order

Special order ||| Frat File Adapter >

Regular order

Order
PreProcessing
Mediation

Special
> Order
Log

Order
Management
Process

Figure 1-7 Order pre-processing through mediation

When a special order process is developed at a later date, a simple change to
the routing in the mediation sends special orders to the new process.

We use mediations running in IBM WebSphere Enterprise Service Bus
(WebSphere ESB) as a means of loose coupling among the general process and
the services used. That is one of the most powerful patterns in Business Process
Management design.

1.2.2 Order validation

Order validation checks for the existence of the customer ID and item ID against
a database and retrieves details if these IDs exist in the database. Orders are
also created in the database. For these database interactions, a DBMS
Mediation is developed. This mediation uses the IBM WebSphere Adapter for
JDBC to access the database.

Figure 1-8 on page 11 shows order validation activities.
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Figure 1-8 Order validation activities and related components

The Split Into Warehouses activity will be performed by dedicated Warehouse
Availability Mediation. It first verifies how many of the three warehouses are
generally available. The rationale that is used by the Warehouse Availability
Systems is unknown; however, understanding the rationale is unnecessary for
this discussion. We just know the warehouse provides a dedicated Web service
that provides an available or not available response when invoked. The

mediation must then calculate the quantity of the item that is ordered to be
supplied by each available warehouse.

1.2.3 Order feasibility

The order feasibility phase consist of the financial and warehouse checks. The
checks behave differently depending on certain exposure and availability
thresholds, so they are implemented as business rules. This implementation
gives business users the ability to update the thresholds over time (using the
Business Rule Manager) without coming back to the development team.
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Depending on the business rule and how the financial and warehouse data fall
between the thresholds, the process can approve or reject the order, or it can ask
a human to make a final decision. When a human is involved, we represent such
a situation using human tasks.

Figure 1-9 shows order feasibility tasks.

o Rt Al
Financial Va gl:sai::;asl \]
check \\\ el //
Warehouse ~ Warehouse
Business
check /
e — 7Rule

Financial
office

&

Financial
Human
Task

Warehouse
Human
Task

Warehouse
office
L J

Figure 1-9 Order feasibility activities and related components

1.2.4 Order finalization

Order finalization activities differ depending on the result of the order feasibility
phase.

Assuming the result of the order feasibility phase is approval of the order, data
must be updated in the repository for customer, item and order information.
These updates are performed by invoking the DBMS Mediation.

When an order is rejected by the order feasibility phase, only order data must be
updated, again by invoking DBMS Mediation. An e-mail is also sent to the
submitter. The e-mail address is retrieved in the Customer data retrieve activity in
the order submission and validation phase. The e-mail is sent using the IBM
WebSphere Adapter for Email, which connects to an e-mail system (SMTP
server).

Figure 1-10 on page 13 shows the order finalization activities.
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Figure 1-10 Order finalization activities and related components

1.3 Scenario architecture

From the high-level design, we determined which components are required to

build our Order Management application and the nature of these components. In

this

section, we clarify how these components are deployed.

The middleware products that we use are:

» [BM WebSphere Process Server V6.1 for running choreography in the form of
a business process, using business rules, human tasks, and Java
components in the appropriate containers.

IBM WebSphere Enterprise Service Bus V6.1 for running mediations.

» [BM WebSphere Adapters (JDBC, E-mail, and Flat File) for access to these
technologies.

Chapter 1. Scenario high-level design
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The design, development, and deployment of these application components
across these three products is the focus of the entire book. The overall
architecture also uses other systems such as:

» An e-mail system for sending mail.

» A User Registry system for authentication and authorization from WebSphere
Process Server, including those functions that are required for handling
human task assignment.

» A Database Management System (dpache Derby, which is provided with
WebSphere Process Server) for storing application data.

» A Warehouse Availability general system that can be accessed through
provided Web services.

Figure 1-11 shows the overall architecture of the solution.

WebSphere Process Server 6.1 User II
.......................................................................................... registry

Business Process Human Task

i Container S : ! Container :
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WebSphere ESB 6.1
\ 4 \ 4 \ 4
Warehouse Order
Mlt)at?ig:in Availability Pre-Processing
Mediation Mediation
HD E-mail Adapter h" oy
@ °~(|/|[ JoBC Adapter Qweb service) . HD[F:' = dapte>r
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E-mail Warehouse A Special
System Database Availability Order
(Derby) System Log

Figure 1-11 Overall architecture
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The components and the connections shown in Figure 1-11 are as follows:

»

The Sales Rep starts the process using a Web application (Business Process
Choreographer Explorer in our case).

The order request goes through the Order Pre-Processing Mediation running
in WebSphere ESB.

The Order Pre-Processing Mediation routes special orders to a file using the
IBM WebSphere Adapter for Flat Files. It routes regular orders to the Order

Management process running in WebSphere Process Server, specifically in

the business process container.

The Order Management process interacts with the following components in
WebSphere Process Server and the mediations running in WebSphere ESB:

— Warehouse and Financial business rules in the business process
container.

— Warehouse and Financial human tasks in the human task container.

— DBMS mediation and Warehouse Availability mediation running in
WebSphere ESB.

The DBMS mediation provides access to the database repository through the
IBM WebSphere Adapter for JDBC.

The IBM WebSphere Adapter for EMail provides direct access to the e-mail
system.

The Warehouse Availability mediation running in WebSphere ESB provides
access to the Warehouse Availability Systems using the provided Web
services.

The architectural pieces of the solution can be deployed on one system or can
run remotely from each other on separate systems.

1.4 Development process for the scenario

You might find it useful to know the basics of the organization and development
process that we followed while developing the example. This example is a simple
example and can serve as such for general use in Business Process
Management design and development. For more in-depth information about
service-oriented architecture development, see Building SOA Solutions Using
the Rational SDP, SG24-7356.
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In our sample solution, the architecture is divided clearly into two main blocks:

» Choreography and components to be developed for execution in WebSphere
Process Server

» Mediations to be developed for execution in WebSphere ESB
In the project that produced this book, two development teams participated in the

overall design, then worked separately to develop these two parts of the
architecture as shown in Figure 1-12.

WebSphere Process Server

@a3] 4]

—»| Create Test

Components [— E_&ﬁ“ﬁw

Busi r i
Modules for usiness Wire Test
Objects

WPS and [ _—
WESB

v

Define Components

Component »| Components »] Overall
Interfaces _J ‘ system

_&T Create Test

—»| Mediations

v

Mediations [——

WebSphere Enterprise Service Bus

Figure 1-12 Overall development process for the scenario (simplified)

The modules that are defined for both WebSphere Process Server and
WebSphere ESB are part of the high-level design.

The business objects and component interfaces are defined together, as a way to
establish a technical contract between service requestor and service provider,
allowing the developers of both sides to work independently of one another. In
most cases, mediations play the role of service provider to WebSphere Process
Server components; however, there are cases where mediations might see
WebSphere Process Server components as a service provider. An example of
this is the Order Pre-Processing Mediation that gets the order request from the
submitter and then eventually passes it to the WebSphere Process Server Order
Management process.
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Business objects have been also defined together as a part of the “collaboration
rules” between WebSphere Process Server components and WebSphere ESB
mediations.

After designing the business objects and interfaces, the two teams proceeded in
parallel to develop component and mediations top down from the interfaces.

Unit testing was performed on components and mediations along the way.
Toward the end of the development cycle, the two teams joined again to wire the
modules together into a single system similar to a production environment and to
perform the overall testing.

Because the interactions between the modules is vital to the design, we describe
the major components and interfaces in this section.

1.4.1 Module definitions

The first phase of the development process was the module definition.

A common library is used as a repository for business objects and component
interfaces, because these components are accessed by every business
integration and mediation module. This library is OrderManagementLib.

The following modules are defined:

» A single module for all of the WebSphere Process Server components named
OrderManagement.

» Three mediation modules for hosting WebSphere ESB mediations:

— DBMS Mediation
— Warehouse Availability Mediation
— Order Pre-Processing Mediation

1.4.2 Interfaces and business objects definition

The second phase of the development process defines the interfaces and
business objects in terms of what is needed to satisfy the business process flow.
The design of the business objects and interfaces goes hand-in-hand. However,
we describe the business objects first because they are referred to by the
interfaces.
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Business objects

According to the design, the business objects that are required by the application
include:

>

An OrderManagementinput business object that contains the input properties
for the OrderManagement module.

A Customer business object that contains information about the customer.
These properties are retrieved from the repository and updated in the
OrderManagement module. The business object includes general properties
describing the customer (name, address, and so forth) and financial
information such as budget and soldToDate.

An Item business object that contains information about the ordered item.
This information is retrieved from the repository and updated in the
OrderManagement module. It includes an array of warehouses that can
potentially supply the item. This array is populated when the item information
is retrieved from the database. Each Warehouse object in the array contains
the current number of the ordered items in stock and the number that it will
deliver.

A Warehouse business object which represents an item’s fulfillment by a
warehouse. This holds information about item stock quantity, in-delivery
quantity (the number being delivered to customers), and a partial quantity
value that represents the quantity that is requested to be delivered from this
warehouse as determined by the Split into warehouse activity.

An Order business object that is created and updated with the order status as
it passes through the process.

A ReturnCode that contains a return code string. The interfaces will use this to
provide information about the success or failure of an operation. Using a
business object to contain this string provides the possibility of using business
object maps for different return code types (that is integers) that might be
returned from different services.

The details of these objects are worked out later in the design.

Interfaces

The business process and mediation developers worked together to define the
following interfaces at the border of the two processing areas:

>

The OrderManagement module interface (OrderManagementIF) defines the
way the Order Pre-Processing Mediation accesses the OrderManagement
module. The interface takes an object of type OrderManagementinput.

The Customer Service interface (CustomerServicelF) defines the way the
OrderManagement module accesses the Customer data related activities,
such as Retrieve customer data and Update customer data. As expected, this
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interface provides retrieve and update services for the Customer business
object and returns a return code in both cases.

» Order Service interface (OrderServicelF) defines the way the
OrderManagement module accesses the Order data related activities, such
as Create order, Confirm order, and Suspend. For such activities the interface
provides create and update services for an Order business object, getting
Item and Customer details in both cases and returning a return code.

» Item Service interface (ltemServicelF) defines the way the OrderManagement
module accesses the Item data related activities, such as Retrieve item
details and Update item. Retrieve and update services are provided, taking
an Iltem ID as the parameter and returning a return code in both cases.

» Warehouse Item Split interface (WarehouseltemSplitlF’) defines the way the
OrderManagement module accesses the Warehouse Availability Mediation
for the implementation of the Split into warehouse activity. As expected, just a
split service is provided, with Item and Order as the request parameters and
the warehouse split returned in an Item business object.

CustomerServicelF, OrderServicelF, and IltemServicelF act as the boundary
between the business process layer and the mediation layer for database
access. They are implemented by DBMS Mediation.

WarehouseltemSpilitlF acts as the boundary between the business process layer
and the mediation layer for warehouse split algorithm. They are implemented by
Warehouse Availability Mediation

1.4.3 Create and test the single components

We describe component development and testing of the single modules in the
following chapters:

» Chapter 3, “Order Management Process business integration module” on
page 67 describes the development of the OrderManagement module.

» Chapter 4, “OrderPreProcessingMediation module” on page 249, Chapter 5,
“DBMSServiceMediation module” on page 297, Chapter 6,
“WarehouseAvailabilityMediation module” on page 353 describe the
development of the mediation modules.

1.4.4 Wiring the components

Modules are wired together using their import and export components. We
describe this in detail in Chapter 7, “End-to-end test” on page 415.
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1.4.5 Testing the overall system

The WebSphere Process Server and WebSphere ESB teams develop and test
their components independently. At the end of the process, an overall test
ensures that the Order Management System works from end-to-end. The entire
application spans WebSphere Process Server and WebSphere ESB. These
runtime processes can reside on one or multiple systems.

The primary test and deploy environment for this book is a single WebSphere
Process Server instance.

Note: Mediation modules and modules for business processes can both
execute in a WebSphere Process Server application server.

In Part 3 of this series (Getting Started with IBM WebSphere Process Server and
IBM WebSphere Enterprise Service Bus:, Part 3: Run time, SG24-7643), we
deploy the same application to a distributed runtime environment. The
mediations run in a cluster of WebSphere ESB capable application servers and
the process runs in a cluster of WebSphere Process Server application servers.

1.5 Code repository

A Concurrent Version System (CVS) is used as the team artifact repository for
sharing code.

The OrderManagementLib that contains the common interfaces and business
objects is the first item checked into the CVS. The business process and
mediation teams need this library to get started. They can access the CVS
server and check out the library using WebSphere Integration Developer.

1.6 Design limitation

Finally, it is worth pointing out the obvious. The scenario that we use in this book
is for illustration purposes only. It is not intended to be production ready. It is
designed for simplicity and does not take into account many considerations that
you have to consider in a production application (for example, concurrency of
requests).
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Preparing for development

This chapter recommends an approach for developing business integration
applications. It discusses design decisions at a more detailed level than we
discuss in Chapter 1, “Scenario high-level design” on page 1.

It also includes information about how to prepare the business objects and
interfaces that provide the foundation for the development of each module and
mediation in the Order Management System.

This chapter includes the following topics:

Preparing to develop

Map process steps to components and activities
Database design and structure
Business objects design

Component design

Interface design

Division of work

Gather endpoint information

Obtain or agree upon the sample data
Prepare the library

Code repository check in

YVVYVYVYVYVYVYVYVYY
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2.1 Preparing to develop

A recommended approach for developing business integration applications is to
follow these steps:

1. Map your process steps to business integration and mediation components.
2. Decide on the business objects that best represent your data.

3. Map your component interactions.
4

. Agree on the interfaces that best represent the interactions between your
components.

5. Divide the work between developers.
6. Gather necessary information to integrate with an endpoint.
7. Obtain or agree on sample data that you can use to emulate end points.

In the remaining sections of this chapter, we go through these steps as we
prepare to develop the scenario.

2.2 Map process steps to components and activities

To map the process steps to business integration and mediation components, it
is best to understand the steps of the process. For our scenario, we identified the
following steps:

1. A Regular Order is received.

2. The customer and item data are retrieved from a database. These activities
are performed in parallel.

3. If both retrieves are successful (the item ID and customer ID exist), then the
process continues as follows:

a. Create the order in the database.

b. Determine how to fulfill the order by splitting the items across the
warehouses based on their availability.

c. Determine the total stock available across the warehouses.
If either retrieve fails, the process terminates.
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4. A financial check and a fulfillment check (warehouse check) are performed in
parallel as follows:

a. The financial check is based on certain thresholds. The check can either
APPROVE or REJECT a customer automatically. If a decision, cannot be
made automatically, the customer’s information is sent to a financial officer
for a decision.

b. The warehouse check can either APPROVE or REJECT an order
automatically. If a decision, cannot be made automatically, the order is
sent to a warehouse officer for a decision.

If either the financial or fulfillment (warehouse) check is unsuccessful:

— The order is SUSPENDED in the database.
— An e-mail is sent to the submitter.

5. If both of the previous checks are successful, the order is CONFIRMED. The
order, associated item, and customer’s information are updated in the
database.

2.2.1 Order Management System fiow

Figure 2-1 depicts the Order Management System flow.
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Figure 2-1 Order Management System flow
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2.2.2 Component-to-activity map

In terms of components that we use in this scenario, Figure 2-2 identifies the
business integration components that will be used.
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Order Management System flow mapped to WebSphere Process Server components

The components that we use include:

>

>

>

Business integration module
Library for common artifacts

Business rules to determine the outcome of the financial and warehouse
check

Mediation modules to provide database access and the warehouse split
information

An e-mail adapter

BPEL to implement the main process activities. Some specific BPEL activities
that we use can be inferred from the diagram:

Receive activity

Invoke activity

Parallel Activities structured activity
Choice structured activity
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— Human Task activity (inline)
— ForEach structured activity
— Assign activity

— Snippet activity

— Terminate activity

2.3 Database design and structure

Database design is outside the scope of this book, but the structure of the
database plays a key role in defining business objects that have fields
corresponding to data in database records.

The WebSphere Process Server and WebSphere ESB development teams have
an agreement on interfaces and business objects. They also agree that the
WebSphere Process Server team will not include any direct access to the
database in their module. Requests for database access is passed to the DBMS
Mediation mediation module.

For the database structure, we use a single database for the application, which
contains the tables that we discuss in this section.

Tip: Make sure that your table names are not the same as an SQL keyword.
For example, we originally used ORDER as a table name but changed it to
ORDERHEADER to avoid conflict.
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2.3.1 Database structure overview

The entity relationship diagram (ERD) in Figure 2-3 provides a total view of the
database.
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Figure 2-3 Database overall entry relationship diagram

26 Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



2.3.2 CUSTOMER table

Customer data is stored in a CUSTOMER table with the structure shown in
Figure 2-4. This table contains data about the customer including the budget and
sold-to-date information that is used for the financial check.

= CUSTOMER.

=[] Calumns
ADDRESS [YARCHAR(301]
BUDGET [IMTEGER]
CITY [VARCHARES0Y]
CUSTDESC [YARCHAR{30)]
CUSTID [WARCHART 100 PK]
CUSTTYPE [WARCHAR(1)]
FISCALCODE [WARCHAR{16)]
SOLDTODATE [INTEGER]
STATE [WARCHAR(Z)]
ZIPCODE [WARCHARIS)]

Figure 2-4 CUSTOMER table structure

+

2 O O Ry R R O o O [
oD o o o oo B oo oon oo o

2.3.3 ITEM table

An ITEM table contains the ID, name, and price of each item that can be ordered
from the catalog. The structure is in Figure 2-5.

=I5 ITEM
=] Colurmns
+-58 ITEMID [YARCHARI10) FK]
+- B ITEMMNAME [VARCHAR(30) Mullable]
+- | PRICE [INTEGER]

Figure 2-5 ITEM table structure
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2.3.4 WAREHOUSE table

A WAREHOUSE table contains information about each warehouse, including the
description, ID, and location. The structure is shown in Figure 2-6.

=[] wWaREHOUSE
=[] Colurnns

+- § WHSDESC [WARCHAR(30)]

+-28 WHSID [VARCHAR( 10) PK]

+- B WHSLOCATION [YARCHAR{30)]
Figure 2-6 WAREHOUSE table structure

2.3.5 ITEMWHS table

ltems and Warehouses have a many-to-many relationship because an item can
be stored in multiple warehouses and, of course, warehouses store multiple
items. A table called ITEMWHS (Figure 2-7) contains the information about the
items held in a warehouse, including Stock (how many items of a kind are in that
warehouse), Ordered (how many are about to arrive in the warehouse), and
InDelivery (how many are about to leave the warehouse and be delivered to the
customers).

=1 ITEMWHS
=[] Calumns
+- [ INDELIVERY [INTEGER]
ITEMID [YARCHAR] 10} PE FK]
ORDERED [IMTEGER]
STOCK [IMTEGER]

WHSID [YARCHAR]10) PE FE]
Figure 2-7 ITEMWHS table structure
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2.3.6 ORDERHEADER table

An ORDERHEADER table holds data for Orders, including item ID and customer
ID, item quantity ordered, and the state of the order, which changes all along the
order life in the application. The structure is shown in Figure 2-8.

= ORDERHEADER:

=[] Calumns
AMOUNT [INTEGER Mullable]
COMPLETIONDATE [TIMESTAMP Mullable]
CREATIOMDATE [TIMESTAMP Mullable]
CUSTID [VARCHAR{ 20 Mullable]
ITEMID [WARCHAR]10)]
ITEMOTY [INTEGER]
ORDID [VARCHAR{40) PK]
STATE [VARCHAR( 100 Mullable]
SUBMITTERID [YARCHAR3D) Mullable]

Figure 2-8 ORDERHEADER table structure
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Note: We use the name ORDERHEADER instead of ORDER because
ORDER is a reserved word for some DBMS.

2.4 Business objects design

The data that moves across our application represents our business objects. If
we look at our previous diagrams, we can identify the following data immediately:

» Customer

» Order

> ltem

» Warehouse

If we look further, we can also see the following:

» The input to the process is a set of data (OrderManagementinput).

» The backend services return the result of lookups, data creation, or update
(ReturnCode).

» We need to send an e-mail at the end of the process (EmailOrder).

All of these objects are shared in the common library.
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Business objects for our scenario

In this simple example, our back-end database is Derby. We chose Derby
because it comes as part of the installation.

For this scenario, we can look at the ERD diagram in Figure 2-3 on page 26. The
ERD diagram represents the pertinent tables in Derby. We use it as a starting
point for the Customer, Order, ltem, and Warehouse objects.

Note: In many cases the actual representation of the business object is not
the same as the one in the database. The reason for this is that we want our
business objects to represent process data not necessarily physical data in
the database.

For the business objects based on Derby, the JDBC adapter has an Enterprise
Service Discovery (ESD), which is a wizard that can help you create business
objects from your database tables.

For the other business objects that we identified (OrderManagementinput,
ReturnCode, and EmailOrder), we define their details manually.

2.4.1 Customer

The fields that we need for the process are slightly different than the database
fields. For our scenario, we need only the subset of fields shown in Table 2-1.

Table 2-1 Customer business object

Name Type Default Value | Min Occurs Max Occurs
custlD string 0 1
custName string 0 1
address string 0 1
zipCode string 0 1
city string 0 1
state string 0 1
budget int 0 1
soldToDate int 0 1
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2.4.2 Order

Again, the fields that we need for the process are slightly different than the
database fields. For our scenario, we need only the subset of fields listed in
Table 2-2. We send the customer and item informatoin along with the order, so
that those fields are not needed within the process.

Table 2-2 Order business object

Name Type Default Value | Min Occurs Max Occurs
ordID string 0 1
amount int 0 1
submitter|D string 0 1
state string 0 1
creationDate datetime 0 1
completionDate datetime 0 1
itemQty int 0 1

2.4.3 Warehouse

The warehouse fields represent the ltem-to-Warehouse holdings. Again, the
fields that we need for the process are slightly different than the database fields.
For our scenario, we need only the subset of fields listed in Table 2-3.

Table 2-3 Warehouse business object

Name Type Default Value | Min Occurs Max Occurs
whsID string 0 1
stock int 0 1
indelivery int 0 1
itemQtyPartial | int 0 1
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2.4.4 ltem

The Item business object is different from the other business objects in that we
build this as a hierarchical business object that has another business object,
Warehouse, as a child. For our scenario, we need all the fields plus we need to
include the associated warehouse (see Table 2-4).

Table 2-4 Item business object

Name Type Default Value | Min Occurs Max Occurs
itemID string 0 1

itemName string 0 1

price int 0 1
warehouses Warehouse 0 unbounded

2.4.5 OrderManagementinput

The OrderManagementinput business object captures the Sales
Representative’s input into the OrderManagement application. Information
entered includes the submitter’s ID, their e-mail (for e-mail verification purposes),
the customer’s ID for whom they are placing the order, the item ID (what is the
customer ordering), and the quantify ordered. For our scenario, we need only the
subset of fields listed in Table 2-5.

Table 2-5 OrderManagementinput business object

Name Type Default Value | Min Occurs Max Occurs
custlD string 0 1
itemID string 0 1
itemQty int 0 1
submitter|D string 0 1
submitterEmail | string 0 1
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2.4.6 ReturnCode

The ReturnCode business object is used to capture responses from the
database mediation and the rules. To simplify things, we agree upon a few simple
codes that are of type string (see Table 2-6).

Note: In this scenario, the error code typically used is 99.

Table 2-6 ReturnCode business object

Name Type Default Value | Min Occurs Max Occurs

RC string 0 1

2.4.7 EmailOrder

The EmailOrder business object represents the data that you need to send an
e-mail to the submitter to say that the order is confirmed or suspended. In this
case, we need to know to whom we are sending the e-mail (t0), to know who is
sending the e-mail (from), to set a subject for the e-mail (subject), and to set the
body of the e-mail (body), as shown in Table 2-7.

Table 2-7 EmailOrder business object

Name Type Default Value | Min Occurs Max Occurs
to string 0 1
from string 0 1
subject string 0 1
body string 0 1

Tip: In real scenarios, the source of your business objects could come from
many existing sources (WSDLs, XSDs, and so forth). The process is also
iterative. You might first discover a few business objects from certain systems
and, as you develop, you might need to refine one or more business objects
because you did not know all the information up front. For our scenario, we
had to modify our objects several times until we got the final representation,
but for documentation purposes, we only provide the final versions.
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2.5 Component design

In terms of the components of the application, you have to think about which
components will interact with other components. This information is used to
determine the assembly diagram of your modules.

OrderManagement

PreProcessing Module

Mediation

ROS
*ﬁ
(o)

/~ Financial
\Business Rule

Warehouse \
< Busmess Rule

E-mail
module

DBMS
Mediation

e
|

Warehouse

Availability
Mediation

Figure 2-9 Component diagram of the OrderManagement system

Figure 2-9 depicts the interactions that we identified previously. The primary
driver for orders (OrderManagement module) receives a regular order from the
Order Pre-Processing mediation. It performs the orchestration across
WebSphere Process Server and WebSphere ESB modules. This process, in
turn, orchestrates the following services (not necessarily in the following order):

» It sends order, customer, and item data to be handled by the DBMS

mediation.

» It sends order, customer, and item data to the rules for evaluation.

v

If the order cannot be placed, an e-mail is sent to the submitter.

» It sends order and item data to a Warehouse Availability mediation to
determine the warehouse split (fulfillment of order across warehouses).
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2.6 Interface design

Now that we have identified the components and their interactions, the
component design lets us know the interfaces that we need for our application. A
decision is made as to whether the interfaces are placed in a library for shared
use or are specific to a module or mediation and are placed there. Table 2-8 lists
the component and interface mapping.

Table 2-8 Component and interface mapping

Component

Interface

Reference(s)

Order Pre-Processing Mediation

OrderPreProcessinglF

OrderManagementIF
SpecialOrderlF

OrderManagement

OrderManagementIF

CustomerServicelF
ltemServicelF
OrderServicelF
FinancialOfficeBRIF
WarehouseOfficeBRIF
EmailServicelF
WarehouseltemSplitlF

DBMS Mediation

CustomerServicelF
OrderServicelF
ltemServicelF

JDBCOutboundinterface
(JDBC adapter)

FinancialOfficeRG FinancialOfficeBRIF N/A
WarehouseRG WarehouseOfficeBRIF N/A
EmailOutbound EmailServicelF Emaillmport

Warehouse Availability Mediation

WarehouseltemSplitIF

GetWarehouseA_Availability
GetWarehouseB_Availability
GetWarehouseC_Availability

In the next sections, we define the interfaces that each of the modules
implements and, for the business integration components, define their
references. We discuss the interfaces and references for the mediation modules

in later chapters when the mediations are built.

2.6.1 Order Pre-Processing Mediation

This mediation has an interface called OrderPreProcessinglF that it exposes for
other services to use. When a message arrives through this interface, the
mediation determines the type of order based on a field in the input message.
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If the order is a regular order, the mediation forwards the order to the
OrderManagement module (the bulk of this example) for processing through a
reference to the OrderManagement module interface, OrderManagementIF.

Table 2-9 shows the properties for the OrderPreProcessinglF interface. This
interface is not shared with any other modules and is defined within the
OrderPreProcessingMediation module.

Table 2-9 OrderPreProcessinglF definition

Operation Input Output

createOrder name: None (one way operation)
orderManagementinputSb
type:
OrderManagementinputSb

OrderManagementinputSb is a superset of the OrderManagementinput business
object. It contains one additional field that includes the special order indicator.

Table 2-10 shows the properties for the OrderManagementIF interface. This is a
shared interface and is placed in a library.

Table 2-10 OrderManagementF definition

Operation Input Output

createOrder name: None (one way operation)
orderManagementinput
type:
OrderManagementinput

2.6.2 OrderManagement module

The OrderManagement module implements the OrderManagementlF interface,
listed in Table 2-10. It needs references to the appropriate interfaces to retrieve
and update customer and items and to create and update orders. The following
common interfaces are defined by our high-level design and are placed in a
library:

» Three interfaces to interact with the DBMS mediation:

— CustomerServicelF
— ItemServicelF
— OrderServicelF

» For the warehouse availability mediation, the WarehouseltemSplitlF
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Table 2-11 shows the CustomerServicelF interface definition.

Table 2-11 CustomerServicelF definition

Operation

Input

Output

retrieveCustomer

name: customer
type: Customer

name: customer
type: Customer

name: returnCode
type: ReturnCode

updateCustomer

name: customer
type: Customer

name: returnCode
type: ReturnCode

Table 2-12 shows the ItemServicelF interface definition.

Table 2-12 ItemServicelF definition

Operation Input Output
retrieveltem name: item name: item
type: ltem type: ltem
name: returnCode
type: ReturnCode
updateltem name: item name: returnCode
type: ltem type: ReturnCode
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Table 2-13 shows OrderServicelF interface definition.

Table 2-13 OrderServicelF definition

Operation Input Output
createOrder name: order name: order
type: Order type: Order
name: item name: returnCode
type: ltem type: ReturnCode

name: customer
type: Customer

updateOrder name: order name: returnCode
type: Order type: ReturnCode
name: item
type: Item

name: customer
type: Customer

Table 2-14 shows the Interface WarehouseltemSplitlF definition.

Table 2-14 WarehouseltemSplitlF definition

Operation Input Output
split name: item name: item
type: Item type: Item
name: order
type: Order

In addition, the following interfaces are specific to the OrderManagement module
and are defined within that module:

» Two interfaces to evaluate the financial and warehouse rules, which are
specific to the OrderManagement module:

— FinancialOfficeBRIF
— WarehouseOfficeBRIF

» If the order is suspended, an e-mail is sent using the interface EmailServicelF,
which is also specific to the OrderManagement module.
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2.6.3 DBMS mediation

The DBMS mediation also implements the CustomerServicelF (Table 2-11 on
page 37), ltemServicelF (Table 2-12 on page 37), and OrderServicelF
(Table 2-13 on page 38) interfaces.

2.6.4 Financial rules

Within the OrderManagement module, the FinancialOfficeRG implements the
rule that is defined in the interface FinancialOfficeBRIF.

Table 2-15 shows the FinancialOfficeBRIF interface definition.

Table 2-15 FinancialOfficeBRIF definition

Operation Input Output

authorize name: customer name: financialRuleRC
type: Customer type: ReturnCode

name: order
type: Order

name: item
type: Item

This interface is defined later when we create the OrderManagement module
(see 3.2.3, “Creating the interfaces” on page 72).
2.6.5 Warehouse rules

The WarehouseRG implements the rule that is defined in the interface
WarehouseOfficeBRIF.

Table 2-16 shows the WarehouseOfficeBRIF interface definition.

Table 2-16 WarehouseOfficeBRIF definition

Operation Input Output
authorize name: order name: warehouseRuleRC
type: Order type: ReturnCode

name: totalStock
type: integer
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This interface is defined later when we create the OrderManagement module
(see 3.2.3, “Creating the interfaces” on page 72).

2.6.6 E-mail module

We implement the e-mail adapter within EmailOutbound and expose it through
the EmailServicelF. Because a new module is used for this function, the interface
is placed in the library for sharing.

Table 2-17 shows the properties for the EmailServicelF interface.

Table 2-17 EmailServicelF definition

Operation Input Output

sendEmail name: None (one way operation)
emailOrderSuspend
type: EmailOrder

2.6.7 Warehouse Availability mediation

Finally, the Warehouse Availability mediation implements the
WarehouseltemSpilitlF, as described in Table 2-14 on page 38. This interface is
defined in the library (see 3.2.3, “Creating the interfaces” on page 72).

2.7 Division of work

Now that we have identified the business objects, component interactions, and
interfaces, we recommended creating a CVS repository that holds the “shell” of
your development.

You can create skeleton modules, business objects, and interfaces in CVS.
Development assignments are made, and each team member develops a
module and then checks it in periodically.

Another recommended practice is to assign one team member to the overall
end-to-end scenario. This person takes the various parts as they are developed
and makes sure that the parts work end-to-end.
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Tip: This end-to-end test process should start from day one. Do not wait until
all the parts are developed. Otherwise, you run the risk that you will be at the
end of development and these pieces cannot be run from end-to-end because
someone might have overlooked something.

2.8 Gather endpoint information

Looking at this scenario from a WebSphere Process Server perspective, the only

endpoint we are directly accessing is the e-mail server. Therefore, we need to

determine up front what we need to know to be able to use the e-mail adapter. If

you are working with another adapter, Web service, you want to go through a

similar exercise.

Although, human tasks are not an endpoint, per se, we do need to know from

where the users, group, and role information is retrieved.

2.8.1 Outbound e-mail

Our e-mail server is running locally. We use the e-mail outbound pattern, so we
need the information listed in Table 2-18 for the e-mail adapter.

Table 2-18 E-mail server information

Property Value
Host name localhost
Port number 25
Protocol smtp
User name admin
Password admin
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2.8.2 People directory

For the users and groups, we use WebSphere Integration Developer’s
pre-configured people directory. We create our own user and group information
to represent the Financial Office and Warehouse Office. See Figure 2-10.

cn=0OrderManagement

! L

— cn=Financial cn=Warehouse
B Office Office
v '
uid=janedoe ‘ uid=johnsmith

l

uid=janesmith

uid=johndoe

|

Figure 2-10 Users and groups for OrderManagement scenario

2.9 Obtain or agree upon the sample data

It is essential to obtain sample data so that you can use it to emulate end points
while you develop. For existing systems or interfaces, obtain sample data. For
new systems, agree upon sample data.

Additional material: The test data shown in this section is available as XML
files in the Sample Data directory of the additional materials. See Appendix B,
“Additional material” on page 461.
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2.9.1 orderManagementinput business object

While testing the Order Management System, we need to test the following
scenarios:

vyvyyy

Approve

Human Task
Reject
Warehouse split

The following sections show the values that start the scenario while testing only
the WebSphere Process Server components. For the full end-to-end scenario,
including WebSphere ESB, these values are pre-populated from the Order
Pre-Processing Mediation.

Approve

Figure 2-11 shows the input data for the OrderManagementlF interface
(orderManagementinput) to test the approve use case.

Marne | Tvpe | Yalue
arderManagementInput W
I custio ¢ 10001
T ibemID v IT_001
I itemQty v 15
T submitkerID ¥ userl
T submitterEmail v user1@kcglahw,itso,ral.ibm.com

Figure 2-11 Sample input for the “approve” use case

Human

Figure 2-12 shows the input data for the OrderManagementlF interface
(orderManagementinput) to test the human task use case.

Marne | Type | Yalue
orderManagementInput W
custIf + 10003
ikerICr ' IT_003
U ikemdky w20
T subrmitkerI0 ¥ User3
T subrmitterEmail v user3@koglahw.ikso,ral.ibm.com

Figure 2-12 Sample input for the “human task” use case
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Reject
Figure 2-13 shows the input data for the OrderManagementlF interface
(orderManagementinput) to test the reject use case.

Mame | Tvpe | Yalue
orderManagermentInput v
T custID W 10002
T itemID v IT_002
T ikemity ¥ 10
T subrnitterI0 v User?
11 submitterEmai v user2i@koglehw.itso, ral.ibm.com

Figure 2-13 Sample input for the “reject” use case

Warehouse split
Figure 2-14 shows the input data for the OrderManagementIF interface
(orderManagementinput) to test the warehouse split mediation.

Mame | Type Yalue
orderManagementInput
T custiD ' 10001
T iternID w IT_001
T itemity Lo 19
T subrmitkerID ¥ userl
T submitterEmail + userli@bkeglahw,ikso,ral.ibm.camm

Figure 2-14 Sample input to test the warehouse split
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2.9.2 Customer retrieve samples

For the customer interactions, we show the customer retrieve sample input data
followed by three customer retrieve responses for customers 10001, 10002, and
10003. The DBMS Mediation returns a value of 99 if there is an error.

Sample customer retrieve for custiD 10001
Figure 2-15 shows the Customer Retrieve sample for custID 10001.

Marme | Type
e custamer :
custIn
custMarme

address
zipCode
ciky

skate
budget
soldTolake

E= T = N ==

| Yalue

\H,ﬂ :ﬁ\ﬂ‘ﬁ E X ¢ ¢

Figure 2-15 Sample customer retrieve input data for custlD 10001

Sample customer retrieve response for custiD 10001

Figure 2-16 shows the Customer Retrieve response sample for custiD 10001.

Mame | Tvpe |
%g cuskomer ;
T cuskIn
custiame

address
ZipCode
city

skate

1 budget

[ soldToDate

4R

“ A

R

W'

Yalue

Figure 2-16 Sample customer retrieve response for custiD 10001
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Sample customer retrieve response for custiD 10002
Figure 2-17 shows the customer retrieve response sample for custiD 10002.

Marne | Tvpe | Yalue

e cuskomer {
T cuskIo

cuskMarme

address

ZipCode

ciky

state

budget
T saldTabate ¥

Figure 2-17 Sample customer retrieve response for custlD 10002

L4444

e e T ==

Sample customer retrieve response for custiD 10003
Figure 2-18 shows the customer retrieve sample for custID 10003.

|
Walue

Marme | Tvpe

o cuskamer {
1 custin v
cuskMame

¥

. 4

address

zipCode

ciky

skate

budget
|| soldToDate v

Figure 2-18 Sample customer retrieve response for custlD 10003

I = =T =T =1

L 4L %
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2.9.3 Item interactions samples

For the item interactions, we show an item retrieve example followed by three
item retrieve responses for items IT_001, IT_002, and IT_003. The DBMS

Mediation returns a value of 99 if there is an error.

Sample item retrieve request for itemID IT_001
Figure 2-19 shows the item retrieve request for itemID IT_001.

Marme | Type | Yalue
= %g ikerm o

[ itemID v

T ikemMame L

T price H

[E] warehouses e

Figure 2-19 Sample item retrieve request for itemID IT_001
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Sample item retrieve response for itemiD IT_001
Figure 2-20 shows the item retrieve response for itemID IT_001.

Marne | Type | Yalus
& item : v
I itemID W
T ikemMame v
T price v
=-[@] warehouses &
= %g warehouses[0] ¥
171 whsID v
T stack v
T indelivery
T ikemiQtyPartial o
= %g warehouses[1] ¢
T whsID
T skack, v
T indelivery ¥
T itemityPartial
= %g warehouses[ 2] W
T whsID
T stack o
T indelivery v
T itemtyPartial v

Figure 2-20 Sample item retrieve response for itemID IT_001
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Sample item retrieve response for itemID IT_002
Figure 2-21 shows the item retrieve response for itemID IT_002.

Mame |
e jkem {
T ikemID
T itemMame
T price

= [E] warehouses

= %g warehouses[0]

T whsID

T skock,

T indelivery

T ikernctyPartial
= %g warehouses[0]

T whsID

T shock

T indelivery

T itemotyPartial
= %g warehouses[0]

T whsID

T skock

T indelivery

T itemokyPartial

Tvpe

| Yalue

L4440 LUl E e

Figure 2-21 Sample item retrieve response for itemID IT_002
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Sample item retrieve response for itemiD IT_003
Figure 2-22 shows the item retrieve response for itemID IT_003.

Marne | Type | Yalus
& ikem :
I itemID
T itemMame
T price

=-[E] warehouses
= %g warehouses[0]
T whsID
T stk
T indelivery
T ikembyPartial
= %g varehouses[0]
T whslD
1 stack
T indelivery
T itemotyPartial
= %g warehouses[0]
T whslD
T skack
T indelivery
T itemtbyPartial
Figure 2-22 Sample item retrieve response for itemID IT_003

A A A A A AN A A SN IR R AR ¢

2.9.4 Order test case samples

For the order test case, we do not need to define the test data that we get from
the DBMS Mediation because we pre-populate all order values in the main
process prior to sending it to the database. However, the DBMS Mediation needs
to know what to expect from the OrderManagement system for creates and
updates. The main information that we need to know is that the DBMS Mediation
returns a value of 99 if there is an error.
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Sample order create request
Figure 2-23 shows a sample order create request.

Marne | Type | Yalue
S order

T grdID
arnounk
submitterID
skate

creationDate

completionDate
T ikemty

Figure 2-23 Sample order create request

L 4L L L L

e = =

'3

Sample order update request
Figure 2-24 shows a sample order update request.

Marne | Tvpe | Yalue

. order "]

T ordID ’

T amount .

[ submitterID ¥

T state A

[ creationDate v

T completionDate v

T ibemgty v

Figure 2-24 Sample order update request

2.9.5 orderManagementinputSb

The next set of sample data is needed for end-to-end testing when we bring
together the WebSphere Process Server components and WebSphere ESB
components. The testing starts with the interface to the Order Pre-Processing
Mediation. The interface, OrderPreProcessinglF, requires input of data type
OrderManagementinputSb.

In addition to the four regular order scenarios (Approve, Reject, Human, and Item
split), we need a case for Special Orders.
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Regular Order: Approve
Figure 2-25 shows the input data for the OrderPreProcessinglF interface to test
the approve use case.

Mame | Type | Yalue
orderManagementInputsh v

o custID v 10001

- itemID v IT_001

o ibemty v 15

I subrmitberID W Userl

I subritterErmail w User 1i@kcgl ahw,ikso,ral.ibm.com
e isSpecial ' Falze

Figure 2-25 Sample input for the “Regular Order: Approve” use case

Regular Order: Warehouse split
Figure 2-26 shows the input data for the OrderPreProcessinglF interface to test
the warehouse split use case.

E= | Twpe | Walue
orderManagementInputsh W

- custID ~ 10001

I kemID ~ IT_o0t

I itemty v 19

""" T submitterID ¥ userl

----- T submitterEmail ¥ userl@koglehe,itso,ral.ibm. com
- [ isspecial ' False

Figure 2-26 Sample input for the “Regular Order: Warehouse split”

Reguiar Order: Reject
Figure 2-27 shows the input data for the OrderPreProcessinglF interface to test
the reject use case.

Mame | Type | Yalue

= orderManagementinputsh v

1 custin ¥ 10002

I ikemID v IT_002

L ibemity ¥ 10

T submitkerI0 ¥ UsEr?

T submitterEmai v user2i@kog 16k, itso.ral.ibm. com
""" T isspecial v False

Figure 2-27 Sample input for the “Regular Order: Reject” use case
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Regular Order: Human task

Figure 2-28 shows the input data for the OrderPreProcessinglF interface to test
the human task use case.

Mame | Tyvpe | Yalue
orderManagermentIinputsh ¥
o custID v 10003
[ itemID v IT_003
- itemty v 20
I subritterID W UsErd
I submitterEmail " User3@kogleb.ikso,ral.ibm. com
I isSpecial ' False

Figure 2-28 Sample input for the “Regular Order: Human task” use case

Special Order
Figure 2-29 shows the input data for the OrderPreProcessinglF interface to test
the Special Order use case.

rame | Tvpe _ 9 | Yalue
%g orderManagementInputsh v
1 custID + 10003
L itemID v IT_003
o ket v 20
---- T zubmitterID W Userd
----- T submitterEmail + user3mkogléh. itso.ral.ibm. com
- 1 isspecial ¥ Lrue

Figure 2-29 Sample input for the “Special Order” use case

Other modules

We do not need to generate sample data for the rules or for e-mail because these
modules are developed within the business integration example. Thus, there is
no need to emulate those interactions.
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2.10 Prepare the library

Now that we have the basic design in place, we can build the objects and
interfaces that are used to develop the modules and mediations.

2.10.1 Build OrderManagementLib

In the Order Management System scenario, a library is used as a common
repository for the business objects and interfaces.

To begin the development process we created this library using the following
steps:

1. Open a WebSphere Integration Developer with a new workspace and
switched to the Business Integration perspective.

2. Create a new library:

a. Right-click the Business Integration view and select New — Library from
the context menu.

b. Enter OrderManagementLib as the name for the library and ensure that Use
default location is selected. Click Finish.

The new library is created, and you can view the structure of the library in the
Business Integration view.

The business objects and interfaces that are stored in this library are listed in
1.4.2, “Interfaces and business objects definition” on page 17. We create these
interfaces and business objects next. We start with the business objects because
they are used to create the interfaces.

2.10.2 Create the common business objects

The common business objects created in the library include:

OrderManagementinput
Customer

Warehouse

Order

ReturnCode

ltem

EmailOrder

YyVVYyVYVYVYYVYY

Additional business objects that are required only by a single module are created
later during the module development.
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Create the business object using the following steps:

1. In the OrderManagementLib, right-click Data Types in the Business
Integration view and select New — Business Object.

2. Name the object and click Finish. The business object editor opens.
3. Add fields to the object and assign a type to each field.
4. Save and close the object.

OrderManagementinput

OrderManagementinput has the properties listed in Table 2-5 on page 32. The
resulting object looks similar to Figure 2-30.

B OrderManagementInput X

wBusiness ohject EF Bhiy

r o
I':] OrderManagementInput
H |

[] custID string
[] itemID skring
[B] itermity ink

[8] submitkerIl  skring
[®] submitkerEmail string

Figure 2-30 OrderManagementinput business object
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Customer

The Customer business object has the properties listed in Table 2-1 on page 30.
The resulting object looks similar to Figure 2-31.

wBusiness object H T

T o
[:] Cuskorner

[] custID skring
[8] custMame  string
[e] address  skring
[8] zipCode  skring

[e] city string
[e] state skring
[2] budget int

[8] saldToDate ink

Figure 2-31 Customer business object

Warehouse

The Warehouse business object has the properties listed in Table 2-3 on
page 31. The resulting object looks similar to Figure 2-32.

TEE

»Business object E i
P o
] Warehause
{ |
[2] whsID skring
[&] stodk ink

[8] indelivery ink
[8] itemGtyPartial int
! Z)

Figure 2-32 Warehouse business object
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Order

The Order business object has the properties listed in Table 2-2 on page 31. The
resulting object looks similar to Figure 2-33.

] Srder

| |
[8] ardiD skring
[2] amount ink

[8] submitterID  skring
[8] state string
[8] creationDate dakeTime
[2] completionDate dateTime

[B] itemity ink

Figure 2-33 Order business object

ReturnCode

The ReturnCode business object has the properties listed in Table 2-6 on
page 33. The resulting object looks similar to Figure 2-34.

- q
] ReturnCode

e8| RC skring

e !

Figure 2-34 ReturnCode business object just hosts a string
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Item

The ltem object contains the properties listed in Table 2-4 on page 32. It is similar
to the other business objects, with one exception. The ltem object contains an
array. To put an array in your Iltem object, follow these steps:

1. First, create the Item business object and add the attributes listed in

Table 2-19.

Table 2-19 Item business object structure
Attribute name Attribute type
itemID string
itemName string
price int

2. Now add the warehouses attribute.
3. Change the attribute type to the Warehouse object.

4. Select the warehouses attribute and go to the Description tab of the
Properties view. Select Array as shown in Figure 2-35.

Build Activities Problems | Servers

Description Element - warehouse

Dacumentation
Mame: | warehouse

Application Info
Tvpe: | Warehouse { http:ffOrderManagementLib -

[ ]Required Array

Figure 2-35 How to put an array data type in your Item business object
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Figure 2-36 shows the results.

+Business object i Ak

[:] Ikem

[e] iternID skring
[8] termMame  skring
[8] price int

[8] warehouse Warehouse [ ]-:

"~ ] Warehouse

Figure 2-36 Item business object holding a warehouse array

EmailOrder

The EmailOrder business object has the properties listed in Table 2-7 on
page 33. The resulting object looks similar to Figure 2-37.

% craioir X N

*Business object H i+ L
r o
(] Emailorder
i
[] ko skring

[8] From  string
[2] subject string
[8] body  string

— Z!

Figure 2-37 EmailOrder business object
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2.10.3 Create interfaces for the library

Y OrderManagems

*[Dperatior

Operations and

L Inpuk(s)

Ha createOrder

The interfaces that we need to create in the library include:

OrderManagementlF
CustomerServicelF
OrderServicelF
ltemServicelF
FinancialOfficeBRIF
WarehouseOfficeBRIF
EmailServicelF

vyVVyVYyVYVYYVYYyY

If any additional interfaces that are required only by a single module are created
as the module is developed.
Create the interface using these steps:

1. In the OrderManagementLib, right-click Interfaces in the Business Integration
view and select New — Interface.

2. Name the interface and click Finish. The interface editor opens.
3. Add the operation to the interface using the icons.

— Add a one-way operation:

— Add a request-response operation:
4. Rename the operation.

5. Name the input and output fields and assign types to them. Types can be
assigned by clicking the default type and selecting from a drop-down list.

OrderManagementIF

The OrderManagementlF interface has the properties shown in Table 2-10 on
page 36. It has a one-way operation called createOrder as shown in Figure 2-38.

¥ PPE
=ir parameters

Marme Tvpe

orderManagementInput CrderManagementInput

Figure 2-38 OrderManagementlF interface
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CustomerServicelF

The CustomerServicelF interface has the properties shown in Table 2-11 on
page 37. It has two operations: retrieveCustomer and updateCustomer. Both are
request-response operations as shown in Figure 2-39.

~Dperations Y gl [P
Cperations and their parameters
ame Type
%@retrievetustumer
L1 Inpuk(s) cuskormer Cuskomer
[® Output(s) cuskomer Cuskomer
returnCode ReturnCode
%@updatetustnmer
£ Inpuk(s) cuskorner Cuskorner
[ Cukpukis) returnCode ReturnCode

Figure 2-39 Customer Service interface
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ItemServicelF

The ltemServicelF interface has the properties shown in Table 2-12 on page 37.
It has two operations: retrieveltem and updateltem. Both are request-response
operations as shown in Figure 2-40.

F

o ItemServicelF XX
=Dperations Eﬁ E:} | Pl I |
Cperations and their parameters
| Marme | Type
+ ¥fretrieveltem
1 Inpukes) ikern _I_Il:em |
LB Cukpukis) e _ W —
returniCode B U | ReturnCode |
+ ¥fupdateltam A U
1 Inpukes) ikern U | Item
[E» Cukpukis) returnCode N —__ | ReturnCode

Figure 2-40 Item Service interface
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OrderServicelF

The OrderServicelF interface has the properties shown in Table 2-13 on
page 38. It has two operations: createOrder and updateOrder. Both are
request-response operations as shown in Figure 2-41.

o OrderservicelF X

wDperations qu Ea_‘rgx| Pl R :ux|

Cperations and their parameters

| Marne | Tvpe
v%@create@rder ]
order o _|‘Order
B4 Inpuk(s) ik Tterm
cuskamer Customer
arder Crder
[E» Oukbput(s) L —
returnCode ReturniCode
+ ¥fupdateCrder
| order A Order
B Input(s) kem Ttem
n:ustn:nmer_ Customer
[E» Cukbputrs) returnCode ReturnCode

Figure 2-41 Order Service interface
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WarehouseltemSplitlF

The WarehouseltemSplitlF interface has the properties shown in Table 2-14 on
page 38. It has one request-response operation called split as shown in
Figure 2-42.

0 WarehouseltemSplitIF X

w0Operations - I g

Cperations and their parameters

| Mame | Type
v%e‘?split
itern Ikem
B Inputis it — - .-
put(s) arder A Crder
[E» Outpukis) ikem Item

Figure 2-42 Warehouse split interface

EmailServicelF

The EmailServicelF interface has the properties shown in Table 2-17 on page 40
It has one request-response operation called split as shown in Figure 2-43.

rai _—
I@:‘Emaillmpu:urt iﬂi EmailServicelF X = B

~Operations -~ 4% §~_§| 1P M| R

Operations and their parameters

mame | Tvpe
%ﬁ.sendEmail
B4 Inputis) l emailordersuspend | EmailCrder

Figure 2-43 EmailService interface
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2.11 Code repository check in

We use CVS as our team collaboration repository. Because the development of
this scenario is spread among various development teams, the library is
committed to the repository at this point.

Each developer can check in the common library from the repository. Figure 2-44
shows the workspace after library check in. This library is the common starting
point for the two teams.

= Lﬂ OrderManagementLlib  [localhost]
'-Ej Dependencies 1.1 (ASCIT -kl)

= E‘L_',’ Data Tyvpes
(] Customer 1.1 (ASCIT k)
(] Emailorder 1.1 (ASCIT -kkv)
[ Ttem 1.1 (ASCIT -kkv)
] order 1,2 (ASCIL -kky)
L_fj COrderManagementInput 1.1 (ASCIL -kl
(] ReturnCode 1.1 (ASCIT kk
L] warehause 1.1 CASCIT -kl

=12 Interfaces
@j‘ CuskomerServicelF 1.2 (ASCIT -k
@3‘ EmailgervicelF 1.5 (ST -kky)
@ ItemServicelF 1.2 (ASCIT -kky)
(7 OrderManagementlF 1.2 (ASCIL -kky)
(1) OrderServicelF 1.2 (ASCII -kkv)
@»" WarehouselternSphitIF 1.4 {ASCIT -kky)

Figure 2-44 CVS Repository view after OrderManagementLib check in
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Order Management Process
business integration module

In this chapter, we implement the OrderManagement module incrementally. First,
we construct a BPEL process that initially stubs out certain activities. Then, in
subsequent steps, we implement and test each remaining activity.

This chapter contains the following topics:

Business process development steps

Preparing to develop

Developing and testing the basic business process
Adding business rules to the process

Implementing and testing human tasks
Implementing and testing the final verification steps
Adding the ForEach activity and test

Implementing and testing the e-mail

Testing the module components end-to-end

YyVYyVYVYVYVYYVYYVYYyY
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3.1 Business process development steps

If we revisit the mapping of activities to the Order Management System flow
(shown in Figure 3-1), we see the steps that are required to develop the business

process.
Financial
& voke iz E Rules & tvoke
Retrieve Confirm
customer Order

data

steps

_ll ;“U—k
1% ForEach Financial | % tumanask
& e office oK
. |, Send
T Parallactivities > @ Choice > e-mail
3

Regular _|

Choice
order @ Ol

~

1
Z] Parallelactivites p— & Invoke
Warehouse .
) [ Email
office %% HumanTask

Retrieve
item
details

Suspend
Order
steps

L
Warehouse ‘ B Rules

heck
& Invoke chec & Tnvoke

Figure 3-1 Mapping of activities to Order Management System flow

To develop the business process:

1. Prepare to develop by verifying the common library artifacts and then by
creating any additional artifacts that apply only to the business integration
module. See 3.2, “Preparing to develop” on page 69.

2. Create a basic business process where the human tasks, business rules, and
final verification are stubbed out. See 3.3, “Developing and testing the basic
business process” on page 74. We demonstrate how to unit test this process
in the test environment in 3.3.2, “Testing the basic business process” on
page 102.

3. Implement and test the business rules of the process as described in 3.4,
“Adding business rules to the process” on page 112.
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4. Implement the human tasks of the process using the pre-configured people
directory in the integrated test environment as described in 3.5,
“Implementing and testing human tasks” on page 156. In our example, we
also create our own users and groups and test the rules with these.

5. Implement and test the final verification steps as described in 3.6,
“Implementing and testing the final verification steps” on page 189.

6. Develop and test the ForEach construct after the Warehouse ltem Split
activity. See 3.7, “Adding the ForEach activity and test” on page 200.

7. Add the e-mail adapter to the process and test it as described in 3.8,
“Implementing and testing the e-mail” on page 222.

8. Test the process end-to-end from a business integration point of view. See
3.9, “Testing the module components end-to-end” on page 246.

Tip: First develop a basic flow that implements the logic of the process and

then stub out external components. As external components are developed,
add them to the overall end-to-end testing. Using this process, you can build
an application iteratively that runs end-to-end beginning from day one.

3.2 Preparing to develop

In this section, we begin in a workspace that includes the shared library,
OrderManagementLib. We describe how to create a new OrderManagement
module and add a dependency to the shared library. Then, we explain how to
create additional interfaces that are not in the shared library and add these
interfaces to CVS.

3.2.1 Verifying the shared library
In the Chapter 1, “Scenario high-level design” on page 1, we built the common

library and checked in the library to CVS. If this library is not in the workspace,
you need to check out the library from the CVS repository.
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Verify common artifacts in the shared library as shown in Figure 3-2.

= L!L-Tl_. I:'Z_J:JderManagementLih [lacalhosk]
Hy Dependencies 1.1 (ASCIT -kl
= E‘L_',’ Daka Types
Customer 1,1 (ASCII -kky)
Emailorder 1.1 (A3CIT -kl
Ttem 1.1 (ASCII -kkw)
Order 1.2 (ASCIT -kka)
CrderManagementInput 1.1 (ASCIT -kka)
ReturnCode 1.1 (ASCII -kky)
Warehouse 1.1 (ASCIT -kkw)
= 'i_', Interfaces
@ CuskomerservicelF 1,2 (ASCIT -kkyv)
@ EmailZervicelF 1.5 (ASCIT -kk)
@ ItemServicelF 1.2 (ASCIT -kka)
@ CrderManagementIF 1.2 (B3CIT -kky)
(T) OrderservicelF 1.2 (ASCIL -kkv)
@ WarehouseltemSplitIF 1.4 (ASCIT -kke)

Figure 3-2 OrderManagemeniLib contents

RR R R R A

All the business objects that we need for this scenario (Customer, EmailOrder,
Item, Order, OrderManagementinput, ReturnCode, and Warehouse), were
developed in the shared library.

For our example, we use all interfaces in the shared library and, in addition, we
build a few more interfaces that are used only within the business integration
example.
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3.2.2 Creating the OrderManagement module and adding library

dependency

The FinancialOfficeBRIF and WarehouseOfficeBRIF are used only within the
OrderManagement module, so they are stored in the module versus the library.
However, these two interfaces depend on business objects that are stored in the
library. Therefore, you need to add a dependency for the library to the

OrderManagement module. Follow these steps:

1. Select File - New — Module to create a new business integration module.
Name the module OrderManagement and click Next. See Figure 3-3.

4= New Module

Module

wersion management, organizing resources, and deployving ko the runtime environment,

Create a new business integration module, & module is a project that is used for development,

-

3
™
v

Module Mame: | OrderManagement]|

IJse defaulk location

A

Figure 3-3 Creating OrderManagement module

2. Select OrderManagementLib as a required library and then click Finish.
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3.2.3 Creating the interfaces

Next, you create the four interfaces that are stored in the OrderManagement
module:

» Two interfaces for the business rules
» Two interfaces for the human tasks
Follow these steps:

1. Create the FinancialOfficeBRIF interface with the operations and parameters
shown in Figure 3-4.

¥ FinancizlOfficeBRIF X

~Dperations %j? gs_g. Bl IR i
Cperations and their parameters
Mame Tvpe
%@authnrize
cuskarmer Cuskarmer
B Input(s) order Crder
ikerm Iterm
[E» Cukpukis) financialRuleRC ReturnCode

Figure 3-4 FinancialOfficeBRIF details

2. Create the WarehouseOlfficeBRIF interface with the operations and
parameters shown in Figure 3-5.

€ WarshduseOFficeBRIF X

+0Operations %_? %}__‘; " L

Cperations and their parameters

Mame Twpe
%&authnrize
order Order
B Inputis
Putls) kokalStock, ink
[E» Outpuk(s) warehouseRuleR.C ReturnCode

Figure 3-5 WarehouseOfficeBRIF details
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3. Create the FinancialAuthorizationlF interface with the operations and
parameters shown in Figure 3-6.

~DOperations @B | g |
COperations and their parameters
| Mame Twpe |
v%ﬁauthnrize
customner Customer
B4 Inputis) order Order
item Item |
[E» Cukpuks) financialRuleRC Return(;de

Figure 3-6 FinancialAuthorizationlF details

4. Create the WarehouseAuthorizationlF interface with the operations and
parameters shown in Figure 3-7.

rehouseduthorizationIlF X

vOperations " §f ¥ | §1 10 M|
Cperations and their parameters
[Marme a8 Tvpe
v%@authurize N
N __custcumer U Cuskomer
B Inpukis) order Crder
| A N ikern Ikerm
[E Cutpuk]s) ltem Item
warehouseRuleRC ReturnCode

Figure 3-7 WarehouseAuthorizationlF details

3.2.4 Adding the module to CVS

If you have a CVS server, it is recommended that you store the module into CVS.
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3.3 Developing and testing the basic business process

Next, you create the basic business process, OrderManagementBP. In this
section, we describe how to stub out the human tasks, business rules, and final

verification. Then, we demonstrate how to unit test this process in the test
environment.

3.3.1 Developing the basic business process

To create the business process:

1. Expand the OrderManagement module and select Business Logic as
shown in Figure 3-8.

Physical Reso. ..
= E'%“EJ B &
= '[,:ﬂ OrderManagement  [9.42.170.176]

9] Assembly Diagram 1.1 {ASCII -kky)

LEE Dependencies 1.1 (ASCIT -kke)

=4 Fisiniess Logic

= Data Twpes

'i.:', Inketfaces

& Mapping

Lﬂ OrderManagementLib [9.42,170.176]

Figure 3-8 OrderManagement module in the Business Integration View
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2. Right-click Business Logic — New — Business Process. In the New
Business Process dialog box:

a. Select New default Business Process.
b. Select the OrderManagement module.
c. Specify the name as OrderManagementBP.
d. Click Next.

4+ New Business Process

New Business Process

Create a new Business Process

(%) Mew default Business Process () New From Pattern

Module: |OrderManagement v'[ Browse, ., H Mew. ..
Mamespace: | | [+] Default

Folder: | ] m

Mame: | CrderManagementEP N J

®

Figure 3-9 New Business Process wizard
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3. Select Long-running process for the business process type (as shown in
Figure 3-10, and then click Next.

4+ New Business Process

Select a Business Process Type

() Long-running process This type of process involves services, that do not respond
immediately, It executes over a period of time and can involve
people,

IJse webSphere Process Server extensions, for example
hurnan workflaw, Java support,

This tvpe of process runs automatically from skart to Finish, Ik
cannok involve people,

(2 < Back ][ Mext = H Finish H Cancel

Figure 3-10 Selecting the business process type in the New Business Process wizard
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4. In the next panel (shown in Figure 3-11):

a. Choose Select an existing interface.

Use the Browse button to select OrderManagementIF and then click OK.

b
c. Select the createOrder operation.
d. Click Finish.

4+ New Business Process

Select an Interface
‘ol can generate a new inkerface with one operation, ar use an existing inkerface with one, or
mare operations,

{:} Generake a new Interface

() Select an exisking Interface

J [Eirewse... ]
Select operations to start the process,

Operations: | {5 createrder —-I

[Select All ] [Deselect All

Interface: |OrderMenegementIF

(7 Finish l [ Cancel

Figure 3-11 Selecting the interface operation the business process implements
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The OrderManagementBP business process opens in the editor, as shown in
Figure 3-12.

nentBP = H

H [ 2 OrderManagem, ..

ey fio Interface Partners =0 3
[ Basic Actions
& Invoke ) ¥ OrderManagementIF
Mo Receive
e pd %Reference Partners =0 %
-
@Structures @ & Variables LI
[0 Scope orderManagernentInput
S I @ Correlation Sets o %
-
(2% Faulks [ Correlation Proper. .. 49 8

ﬁ} Compensate

[

-

Figure 3-12 Default OrderManagementBP business process

Adding the partner interfaces
Next, you add the interfaces to the reference partners:
1. In the Business Integration view and expand the interfaces in

OrderManagementLib. Click CustomerServicelF and drag it over the
OrderManagementBP’s Reference Partners list.

2. Repeat this process to add the ltemServicelF and OrderServicelF to the
OrderManagementBP. See Figure 3-13.

EInteqgra,., &3 Phyysical F-!esu:nuru:esj_l:I | |?§] OrderManagement - Assembly Diagram

= & |§| = - | ! :Pfh?ite = . '[ £ OrderManagern...
rderManagementLib [9,42,170,176] [ A j @ Fg Interface Partners %0 4
Dependencies 1.1 (ASCIT -khks) ﬁ)Basic Actions : b OrderManagementIF
Data Types & Tnvoke @| Receive {28 Reference Partners = |3
Interfaces A4
() CustomerServicelF 1,2 (ASCIT kv {3 Structures @ b CustomerServicelF
@ EmailServicelF 1.3 (ASCIT ki) |0 Scope ¥ TkemServicelF
@E‘ TtemServicelF 1.2 (ASCIT -kkyv) ‘ — b OrderservicelF
@ OrderManagementIF 1.2 (ASCIT -k ¥ Faults | @ variables & 5
@ glov ey 1'? o) ’ ﬁ} Compensate orderiManagernentInpuk
@ Warehouseltem3plitlF 1.4 {ASCIT -klod )
Mapping hd = =

Figure 3-13 OrderManagementBP Reference Partners after adding CustomerServicelF
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3. Save the process using Ctrl+S.

4. Click the Problems view and verify that there are no errors, warnings or
informational messages as shown in Figure 3-14.

Build Ackivities | Properties

—*l o
Servers | Console 57 8

E F'r'l:ll:lli-rl'l‘_: x

0 errors, O warnings, 0 infos

De=scription

Resource Fath Location

Figure 3-14 Problems view

Tip: We added reference partners with one or more operations that are not
implemented yet in the BPEL. However, we do not have any errors—a clear
distinction between a BPELSs interface and its reference partner’s interface.

The interface of a BPEL is the contract that you agree to when developing this
process. You must implement all operations of an interface of your BPEL.
However, you can pick and choose the operations that you use of your
reference partners. You can use all or none of their operations. If the interface
of your BPEL has more than one operation and you do not implement all
operations, then you see errors in the BPEL and in the Problems View.
Similarly, the implementation of your reference partners must implement all
operations of the interfaces that they are exposing (their contract).
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Adding activities for logging
Now, add the activities for the process using the following steps:
1. Drag a Snippet activity from the Palette on to the business process and then

rename it Log - Begin. Repeat this step to add a snippet named Log - End.
See Figure 3-15.

& | Receive

Lﬂ Lag - Begin
Lﬂ, Log - End

‘®

Figure 3-15 OrderManagementBP after adding Snippet Log - End

2. Click Log - Begin and then go to the Properties view (Figure 3-16).

Mrublems Servers | Console ¥ = H
= ~
Drescription [# Snippet - Log - Blg\hin
Details ®visual () lava
Server —
Administration [:3 I‘t{_' = i i visual. ..
Environment Jaficin oroup L Inputs
Evert Monitor o {none)
Global Event Settings LE;E N 15 Qutput
L Java... {none)
£ Choice ! | Exceptions
s ProcessExcepti
e e @ Yariables -

Figure 3-16 Properties view of Log - Begin
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3. In the palette, click Standard. Expand utility — print to log — click OK.
Then click the canvas to add the print to log utility to the snippet.

4. In the palette, click Expression® and then drag it on to the canvas. Enter
OrderManagement process - Begin in the expression and then wire the two
shippets as shown in Figure 3-17.

Build Activities Problems | Servers | Console l\c‘ =
b

L% Snippet - Log - Begin

Descripkion
Dietails

Server
Administration

Enviranment

Ewenkt Maonikor

®ivisual () Java

% I‘é‘,l‘ I‘e‘l\
[~ Main group | *

XY Expression *
=

print ko log
"OrderManagement process - Begin® =
L]

Figure 3-17 Log - Begin snippet

Descripkion
Details

Server
Adrninistration

Enviranment

Event Monitor

5. Repeat steps 2 through 4 to set the Log - End snippet as shown in

Figure 3-18.

Build Activities Problems | Servers | Console % C’: =

[ Snippet - Log - End

& visual () Java

[} # (=
[~ Main group |
X+ Expression *

prink ko log
"Order Management process - End” I_E;'g

Figure 3-18 Log - End snippet

Creating the variables
Create the variables listed in Table 3-1 in the OrderManagementBP.

Table 3-1 OrderManagementBP variables

Variable name Data type variable
customer Customer
customerRC ReturnCode

item Item

itemRC ReturnCode
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Variable name Data type variable
order Order

orderRC ReturnCode
totalStockAtWarehouses int

processID string

Save the process and verify that there are no errors, warnings, or informational
messages in the Problems view.

Adding the Init Assign activity
Next, add an Assign activity to assign initial values to the variables. Follow these
steps:

1. Drop an Assign activity between the Log - Begin and Log - End Snippet
activities.

2. Name the Assign activity Init.

3. In the Properties view, set the Assign From and Assign To fields as depicted
in Figure 3-19.

Mrnblems SEFVERS Cnﬁule = =08

= Assign - Init

Assign To

cuskomer custID

Assign From
orderManagementInput custID
arderManagementInput kemiD ikern ikernID

arderManagementInput ikemky arder itemdty

enk Settings
arder submitterID

kokalStockatwarehouses

orderManagementInput submitterID

1]

S| db &b

Figure 3-19 Init’s properties view
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Adding the OrderValidation Parallel Activities structure

Now, you add a Parallel Activity structure. This structure contains Invoke
activities to retrieve the customer and item data from DBMS Mediation using the
CustomerServicelF and ItemServicelF interfaces. Follow these steps:

1. Add a Parallel Activities below the Init.
2. Go to Properties — Description, and then set:

— Name: OrderValidation
— Display Name: Order Validation

Build Activities | | Properties &3 Problems | Servers | Console
Diescription Parallel Activities - Drder¥alidation
Server Marne:* Crdert alidation

Event Maonitor
@lobal Event Settings Display Mame: Ordert alidation

Descripkion:

Dacumentation:

Figure 3-20 OrderValidation’s Properties view

3. Add an Invoke activity into the Order Validation activity. Change the display
name to Retrieve Customer Data, and set its properties as shown in

Figure 3-21.
Build Activimmblems Servers | Console
Description & Invoke - Retrieve Customer Data
Details Partner:* Cuskamer3ervicelF
Compensation
ok H

Correlation Inkerface: CustomerServicelF

Expiiration Oper ation: * retrieveCustomer s

Server Ilse Data Type Variables

Administrakion Marne Wariable
Environmenk B Inpuks) cuskomer cuskomer

Event Monitar B Cutputs) cuskomer cuskomer

. ukpukgs
Global Event Settings = returnCode | custamerRC ...

Figure 3-21 Retrieve Customer Data’s Properties view
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4. Add another Invoke activity into the OrderValidation activity. Change the
display name to RetrieveltemDetails, and set its properties as shown in

Figure 3-22.
Filild Activities Problems | Servers | Console
Description & Invoke - RetrieveltemDetails

Details Parkner:™* ItemServicelF

Compensation

Carrelation Interface:* Ikem3ervicelF
Expirakion Operation:*
Server Use Data Type Yariables
Adrniniskration rlame \ariak
Environmmenkt £ Input(s) ikem item
Event Monitar iter ikem
Global Event Settings L Culpl returnCode | ikemR.C

Figure 3-22 RetrieveltemDetails’s Properties view
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Your business process most likely shows the two Invoke activities partially
hidden or not aligned in parallel, as shown in Figure 3-23.

w

o | Receive
L;é Log - Bedin
= Init

T Qrdervalidation

& RetrieveltemDetails ca

L;.'g Log - End

@

Figure 3-23 Parallel activities alignment
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5. Right-click OrderValidation, and then select Align Parallel Activities
Contents Automatically.

The business process now shows the Invoke activities aligned in parallel, as
shown in Figure 3-24.

o | Receive
L;-'g Log - Bedin
= Init

T| Ordervalidation

<§> Retrieve Customer Data 4\,'5} Retrieveltembetails

e

Figure 3-24 Parallel Activities with activities aligned in parallel

6. Save the process and verify that there are no errors, warnings, or
informational messages in the Problems view.

Adding a Choice activity to verify the customer and item exist
The Choice activity is a structured activity that contains the logic that determines
whether the customer and item data retrieval are successful. If either retrieval
fails, then the process is terminated. If both retrievals are successful, the order is
created in a database, the split of the items that is taken across the available
warehouses is determined, and the total available stock is calculated.
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Follow these steps to add a Choice activity:

1. Drop a Choice activity between OrderValidation and Log - End. Name the
activity Check if both customer and item exist, as shown in Figure 3-25.

w

o | Receive
L;é Log - Bedin
= Init

T Qrdervalidation

<9 Retrieve Customer Data ,:*’ Retrieveltembetails

4 Checkif both cuskomer and ikem exist

Caze

L;.'g Log - End

©

Figure 3-25 OrderManagementBP with Choice activity
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2.

Build Activities Problems | Servers | Console ~
Ciescripkion Q Case - Case
Details Expression language: |Same as Process (Java) v

Expression Type: () visual () Java

In the Properties view of the Case element, set the expression language to
Same as Process (Java). Set the Expression type to Visual, which allows
you to use the visual snippet editor to build the expression logic. See

Figure 3-26.

NEE
[:=% Main group
XY Expression

Lrue return

Figure 3-26 Case element’s expression language

3. Switch to the Description tab and set the Display Name to Customer or Item

Build Activities Problems | Servers | Consaole ¥~ =0

does not exist, as shown in Figure 3-27.

Diescription " Case - Case

Letels Display Mame: Cuskomer or Ikem does not exist |

Figure 3-27 Setting the Display Name of a Case element
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4. Go back to the Details tab and use the visual snippet editor to build the logic
for the Case element as follows:

a. Add a Standard visual snippet onto the canvas by selecting text — text
equal to. Click OK then click the canvas to add the snippet.

b. Add a second snippet to the canvas. Again, select text — text equal to.
c. Add a third snippet onto the canvas. Select logic — or.

d. Wire the or activity to the return, which leaves the true activity not wired to
anything else. See Figure 3-28.

true

ar

return
LEh;.: .

) . N

kext equal to

i

kext equal to

et =

Figure 3-28 Case element design
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5. Right-click the true activity and select Delete.
6. Wire the two text equal to activities to the or activity.

7. Drag customerRC and itemRC onto the canvas from the list of variables at
the far right of the canvas. See Figure 3-29.

kext equal to ar

J rekurn
& B SR,

kext equal to

R

customerR.C

ikermR.C

Figure 3-29 Case element design

8. Select the attribute of the customerRC and itemRC:

a. Click customerRC and select CustomerRC — RC.
b. Click itemRC and select temRC — RC.

9. Wire customerRC to the input of the rop text equal to snippet.
10.Wire itemRC to the input of the bottom text equal to snippet.

11.Drag an Expression onto the canvas, then set it to the string “99”. Then, do
this step a second time.
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12.Wire each of these expressions to the second input of the text equal to
snippets to complete the Case element design, as shown in Figure 3-30.

Mmblems Servers | Console

<:_:) = O
Q Case - Case
Expression language: |5~5|TIE as Process (Java) w
Expression Tvpe: (&) visual () Java
s ®Q ket equal £
F Exl equal to ar
= Main group customerRC RC return
%+Y Expression B =)
L_=§'-g Standard... R=l=
L;'g Java...
= choice text equal ta
) et itemR.C.RC
% Il E’g
24t For Each nogn
Figure 3-30 Case element design
13.Next, add an Otherwise element to the Choice activity (Figure 3-31):
a. Right-click the Choice activity and select Add Otherwise.
b. Verify that an Otherwise element was added to the Choice activity.
@ Check if both customer and ikem exist
Customer or Tkem does nok exist Ctherwise
Figure 3-31 Choice activity with Otherwise
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14.Complete the path Customer of ltem does not exist as follows:

a. Drag an Empty Action activity below Customer or Item does not exist.
Name the activity Error.

b. Drag a Terminate activity below Error, as shown in Figure 3-32.

‘v> Check if bath customer and ikem exist

Cuskomer or Ikem does nok exist Otherwise

Error

[B Terminate

Figure 3-32 Customer of Item does not exist logic of Choice activity

15.Now, complete the Otherwise path:

a. Drag a Snippet activity below the Otherwise element. Name the activity
Set Order creation parameters.

b. Inthe Properties details, switch from the Visual design view to the Java
design view and complete the snippet as shown in Figure 3-33.

Additional material: The Java code for this snippet is contained in the
additional materials in the following file:

BusExampleSnippets\SetOrderCreationParameters.txt

See Appendix B, “Additional material” on page 461.

(& Snippet - Set Order creation parameters

O visual @ Java
order.setitring("stcate™, TCREATED™);
order.secint [ "atmount™,
[ mew jsva.lang.Integer (item.getInt (Tprice™) * order.getInt(TitemQcy™))] ) .intWValue(] J:
Java.util.Date dCurrent = new java.util.Date():
order.setlate ("creationbate™, dCurrent) ;
order.setlate ("cowpletionbate™, dcurrent);
processIh = processInstance().getIl() .to3tring() :|
order.set3tring | ordID™, processID):

Figure 3-33 Set Order creation parameters
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16.Verify that your BPEL looks similar to Figure 3-34.

w

-

o | Receive
L;'g Log - Begin
= Init

I| Crderialidation

& Retrigve Cuskamer Data \,":'> Retrieveltembetais

@ Check if both customer and ikem exist

Cuskomer or Ikem does nok exisk Ctherwise

Errar |_,_':-g Set Order creation parameters

[E Terminate

L;-ﬁ Log - End

©

Figure 3-34 Basic OrderManagement BPEL
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17.Add an Invoke activity below the Set Order creation parameters activity.
Name the activity Create Order and set the properties as shown in
Figure 3-35. This activity invokes the DBMSServiceMedation using the
OrderServicelF.

Build Activities Problems | Servers | Console
Description & Invoke - Create Order
Details Partnar:™® OrderServicelF
Compensation
ok H
Carrelation Interface; CrderServicelF
Expiration Operation:* createCrder
Server Use Data Tvpe Yariables
Adrinistration Mame Yariabl
Ervironment are arder
Event Monitor L Inpuk(s) | ikem ikem
Global Event Settings custarme customer |...
order order
[E» Cukpuk(s) :
returniZode | orderRC

Figure 3-35 Create Order properties view

18.Add a Snippet activity to calculate the total cost of the order as follows:

a. Drop a Snippet activity below the Create Order activity. Name the snippet:
Calculate Total Stock.

b. Add an expression for item.warehouses.
c. Add a For Each item to the canvas.
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d. Right-click the For Each item, then select Rename. Enter the new name
as w, as shown in Figure 3-36, and then click OK. The name w is the name
of the iterator variable.

-

4= Edit Name %]

Enter a new name

Kl |

()4 _H Cancel ]

Figure 3-36 Enter For Each iterator variable name

e. Add two totalStockAtWarehouses expressions in the For Each block.

f. Add a standard snippet, math — add to the For Each block. Then, wire the
add to totalStockAtWarehouses.

g. Right-click the For Each and select Add Existing — w to add a new
element in the For Each block called w.

h. Set the type of the iterator variable by right-clicking this new element and
selecting Set Type — Business Object. Select Warehouse as the Data
Type Selection, then click OK.

i. Now that you have set the data type of the iterator, you can drill-down and
set the field in which you are interested. Click the w in the new element
and select w : warehouse — stock. Then, verify that the canvas looks
similar to that shown in Figure 3-37.

ikem. warehouses =l For Each b4
add
tokalStockabWarehouses
B
tokalStockatarehouses
i, skhock,

Figure 3-37 For Each intermediate design
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j- Complete the For Each item as shown in Figure 3-38.

=

Calculate Total Stock

a

item. warehouses =l For Eachw

add
totalStockatw arehouses = tatalSkockatWarehouses
=

w,stock,

Figure 3-38 For Each design completed

Note: In 3.7, “Adding the ForEach activity and test” on page 200 we convert
this Java Snippet to a ForEach activity.
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19.Verify that your BPEL looks as shown in Figure 3-39.

F
* *0OrdetManagementBP X =g

E Receive
Lé, Log - Begin
= Init

[ Ordegalidatiun ]

Palette

pRILTIA
[ @ Retrigwve Customer DataA] @ RetrieveltemDetails

i—l
L]

[; Check if both customer and ikem exisk J
. =l

Customer or Ttem does not exist Ctherwise
Erru:ur k_Lé Set Order creation parameters ]

| ermlnate [ @ Create Crder ]

Lﬁ Calculate Tobal Skock

=

Lé, Log - End
©

Figure 3-39 OrderManagementBP design
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20.Save the process using Ctrl+S.

21.Click the Problems view and verify that there are no errors, warnings, or
informational messages.

Adding the OrderFeasibility Parallel Activities structure

In the previous step, you created an order if both the customer and the item
existed. The next step is to see whether the order is feasible by looking at the
customer’s financial information and the warehouse information to see if the
order can be fulfilled. You can do both of these checks in parallel in a parallel
activity named OrderFeasibility.

The following steps show only how to develop a placeholder for the actual steps
that are implemented later in 3.4, “Adding business rules to the process” on
page 112 and 3.5, “Implementing and testing human tasks” on page 156.

To add the OrderFeasibility activity:

1. Below the “Check if both customer and item exist” Choice activity, add a
Parallel Activities structure, and name it OrderFeasibility.

2. Add a snippet to the Parallel Activities structure and name it Log - Approve.
Use the same techniques described in “Adding activities for logging” on
page 80 to build the snippet as shown in Figure 3-40.

[# Snippet - Log - Approve

(®visual () Java
[y @ &)
TR TN

.~ Main group
"OrderManagement Process - Order Feasiblicy Q"
¥+ Expression

prink b log
B

Figure 3-40 Log - Approve details

Adding the Final Verification Choice activity

The OrderFeasibility activity determines if the financial check and the warehouse
checks are approved or rejected. Now, you update the order, item, and customer
information if both the financial and warehouse check are approved. Otherwise,
you update only the order information.

The following steps show only how to develop a placeholder for the actual steps
that we implement later in 3.6, “Implementing and testing the final verification
steps” on page 189.
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To update the information:

1. Add a Choice activity below the OrderFeasibility structure, and then name it
Final Verification.

2. Go to the Properties view of the Case element that is contained in the Choice
activity, and then set the expression language to Same as Process (java) as
shown in Figure 3-41.

Build Activities Problems | Servers | Console
Drescripkion " Case - Case
Details Expression language: |Same as Process (lava)

Expression Type: () Yisual () Java

h I'\-i.ql‘ I\-&nl\
[-== Main group
Figure 3-41 Final Verification Case element’s Expression Language

Lrue return

3. Add an Empty Action activity below the Case activity.
4. Then, verify your BPEL one last time, as shown in Figure 3-42 on page 100.
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= | Receive
|_§.'g Log - Begin
= Init

T | Ordervalidation

<§> Retrieve Custamer Data <§> RetrieveltemDetails

0 Check if both customer and ikem exist

Custorner of Item does not exist Okherwise
Error [ set Order creation parameters
[ Terminate <§> Create Order

[# calculate Total Stack

T | OrderFeasibility

|_§.g Log - Spprove

4 Final verification

Case

Ernpky&ction

L;-'g Log - End

®©

Figure 3-42 OrderManagementBP design
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5. Save the process.

6. Click the Problems view, and verify that there are no errors, warnings, or

informational messages.

Building the assembly diagram
Now, add the business process to the assembly diagram as follows:

1. Open the OrderManagement assembly diagram.

2. Drag the business process, OrderManagementBP, from the business

integration view onto the canvas as shown in Figure 3-43.

CrderManagement - Assembly Diagram X

1 Palette k

NEEE
[ Favorites
[~ Components

1.1

(1) A OrderManagementBR 2.1
'-_"é, Unkyped Component 1.1

421 Human Tack
w

Figure 3-43 OrderManagement’s assembly diagram

3. Save the assembly diagram.

Note: Warning symbols display on the three references as shown in

Figure 3-44.

‘?éﬁ OrderManagement - Assernbly Diagram 22
1 Palette %
NOCE

[=- Fawarites o

(1) 2 OrderManagementBP .4
I, Unkyped Component BL

(15

[~ Components

41 Hurnan Task

Figure 3-44 OrderManagement’s assembly diagram
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4. Switch to the Problems view, and notice the warnings, as shown in

Figure 3-45.
Build Activities | Properties n Froblems X SErYErs CDnEEﬂE I=::> V=0
0 errors, 3 warnings, 0 infos lf\ﬁ
Description Resource Path

=l %= Warnings (3 items)
% CWICASO01SYW: The CustomerServicelF reference is nof wired ko a target component or an import, OrderManag,.. Ordertar
5 CWSCAS0LSW: The ItemServicelF reference is nok wired to a karget component of an import, OrderManag... Ordertar
5 CWSCABD1SW! The OrderServicelF reference is not wired to a karget component o an import, OrderManag,., CrderMar

Figure 3-45 Warnings in the Problems view

Tip: Even though these end points are not currently developed, WebSphere
Integration Developer provides us with a feature of the integration test client
that allows us to emulate modules that might or might not be developed. We
demonstrate this emulate functionality in the next section.

3.3.2 Testing the basic business process

In this section, we explain how to ensure that you have obtained the sample data,
shown in Figure 3-46 on page 103, and then describe how to use the sample
data to test the basic business process.

Additional material: For this scenario, we provide sample data for the input
values (orderManagementinputtestcase.xml) that starts the process for each
of the scenarios. We also provide customer and item data
(customertestcase.xml and itemtestcase.xml) because these values should
already exist in the database. This customer and item data is used to enrich
the data that is provided in orderManagementinputtestcase.xml.

This test data is available in the SampleData folder of the additional materials,
which you can download as described in Appendix B, “Additional material’ on
page 461. If you are building this example as you read, make sure that you
have downloaded and extracted the sample data.
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Marne
|= custamer 10001
|=| custaomer 10002
|=| customer 10003
|=] itemOo1
|| ikem00z
|Z| iberm003
| orderManagementInput_APPROVE
|Z orderManagementInput_HUMARN
|£ orderManagementInput_REIECT
|Z orderManagementInputSh_APPROVE
|£ orderManagementInputSh_HUMAN
|Z| orderManagementInputsh_REJECT
| orderManagementInputsh_SPECTAL

Size
1KEB
1KB
1KB
1KE
1KE
1KE
1KE
1KEB
1KB
1KB
1 KE
1KE
1KE

Tvpe

XML Docurnent
XML Docurment
XML Docurment
XML Docurment
#ML Docurnent
XML Docurment
XML Docurnent
XML Docurnent
AML Docurment
XML Docurment
#ML Docurment
#ML Docurment
XML Docurment

Figure 3-46 Sample Data for testing OrderManagement with other components emulated

Testing the basic process
To test the basic process:

1. Start the WebSphere Process Server test server. Then, wait until you see the

Server serverl open for e-business message in the Console view.

2. Open the OrderManagement assembly diagram. Right-click
OrderManagementBP — Test Component.

The integration test client opens.
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3. Switch to the Configurations tab to see the emulators that are defined
(Figure 3-47). By default, if you do not have a reference wired to a
component, the integration test client sets those endpoints automatically as
emulated.

‘35'] OrderManagement - Assembly Diagram OrderManagement_Test X

Configurations

Configurations b General Properties

X ®e [H

+ Detailed Properties

= Test configuration Default Module Test

Modules included in this test configuration:

= &5 Module OrderManagement
=] Ermulators
@ QrderfanagementEBP . CustomerServiceIF
ﬁ COrderManagenmentBP, Them3ervicelF
@ OrderfanagementEP. OrderServicelF
EE;—- Monitors

4 OrderManagerment

Login properties

Events | Confiqurations

Figure 3-47 Integration test client’s Configuration

4. Now, go back to the Events tab. In the Detailed Properties section, select:

— Configuration: Default Module Test
— Module: OrderManagement

— Component: OrderManagementBP
— Interface: OrderManagementIF

— Operation: createOrder
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5. Then, set the input values for the initial request parameters using the
orderManagementinput_ APPROVE.xml file as input. In the Initial request
parameters, perform the following steps to set the request values:

a. Right-click orderManagementinput and select Import from XML file.

b. Browse to the directory and select the

orderManagementinput_ APPROVE.xml file. Click Open. The values for
the initial request parameters are filled in as shown in Figure 3-48.

% Select the component, interface, and operation you would like toinvoke, Click Continue to run,

Events » General Properties
F = | 4 - ~ Detailed Properties
- B R O0m H P
i® 1roke Configuration: | Default Module Test
Module: CrderMManagement

Component: OrderfanagementEP

Interface: CrderManagementIF
Cperation: creakeCrder

Initial request pararet;

L= (]
iternky
submitterID
submitterEmai

+ 10001
+ IT_001
v 15

+ userl

+ user1@keglehw,ikso.ral.ibm,com

‘alue

Figure 3-48 Initial request parameters of OrderManagement component test
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6. Deploy the module to the server.

Tip: Although starting a component test using the Test Component option
deploys the module to the server for you, we sometimes prefer using the Add
and Remove Projects on the server to deploy the module before starting the
test. This method allows us to control what is published to the server as
follows:

» If you are testing multiple components using the Test Component option
and if you had not deployed previously other components that required for
the test, these components are published automatically for you. Instead
you receive an error because the other components are not deployed.

» An alternative is to use the Publish option for the server, but if you are
working with multiple components, this option publishes all components.
You do not have an option of selecting which modules to publish.

Follow these steps:

a. Go to the Servers view. Then, right-click the WebSphere Process Server
test server and select Add and Remove Projects.

b. Use the Add button to move OrderManagementApp from the list of
Available projects to the list of Configured projects. Then, click Finish.

c. Select WebSphere Process Server v6.1 as the deployment location, and
then click Finish.

d. If prompted for a User ID and password, accept the defaults, then click
OK. The application is deployed.

7. When the deploy is complete, click the Continue icon ( {3} ) to begin testing
the business application.

8. Switch to the Console view to look for a message that indicates that
OrderManagement process started, which is the log from the first activity of
the business process.
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The integration test client shows the panel shown in Figure 3-49.

Note: The selection shows that for each of those references that were
emulated, the integration test client executed all steps that it could

automatically and then stopped at the emulation points. In this case, the test
stopped at two emulation points because these two activities are executed in

parallel.

?S] COrderfanagement. - Assembly Diagram

Events

Events

OrderfManagement_Test X

- | B 3 O "=
= ﬁ'{: Irvoke (OrderManagementBP: createCrder)
= Fi';. Irvoke skarked

& Enter the values ta return For this emolation, Click Continue ta run,

} General Properties

+ Detailed Properties

Module:

Source component:
Source reference:
Targek component:
Target interface:

Target operakion:

Input parammekters

CrderManagement
CrderManagementBP

IkemServicelF
<lndefined >
IkemServicelF

retrieveltem

Figure 3-49 Integration test client stopping at emulation points
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9. Select the first emulation point (CustomerServicelF:retrieveCustomer).
Complete the customer values as output parameters for both the customer
and returnCode objects (Figure 3-50):

— Use Customer10001.xml to set the customer output value.
— Enter 0 for the returnCode.RC value.

Oukpuk parameters

|
Mame Type | Walue

=5 custamer i W

T cuskID v 10001

1 cuskMame + John Doe

1 address v 2455 South Road

1 zipCode ¥ 12601

T city v Poughkeepsic

I state o MY

T budget + 50000

1 soldToDate v 1000
= %g returnCode v

[ Rc 0

Throw exception:

Figure 3-50 Customer information output parameters of the Component Test

Tip: You can save values to the data pool so that you do not have to enter the
values again when you need to use them at a latter time. Instead, add the
values to the pool, and then later specify that you want to use a value from the
pool.

To save the values to the data pool right-click the customer object —> Add
value to Pool. Then, accept the default name, then click OK.
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10.Click Continue to execute this activity with the values that you specified.

Note: Notice the check mark next to the first emulate, as shown in

Figure 3-51.

Events

= | +

e B P m [E]
= ',}Ef Invoke {CrderManagementBP:createCrder)
= g Invoke started
S trvoke (OrderManagementBP createCrder)
“r/'.} Emulate (CustomerservicelF:retrigveCuskamer)
r'.} Emulate (TtemServicelF:retrieveltenm)
B 1rvoke returned

Figure 3-51 Component Test after executing first emulation activity
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11.Select the second emulation point (ItemServicelF:retrieveltem). Enter the
second emulation output parameters:

a. Inthe output parameters, expand item. Right-click warehouses and select
Add Elements.

b. Enter the number of elements to add (2). Then, click OK.

c. Use item001.xml to set the item output parameters and set returnCode.RC
to 0. See Figure 3-52.

d. Add the item to the data pool and click Continue.

HS'J Orderfanagement - Assembly Diagram OrderfManagement_Test X =5
Output parameters 2
=
| Marme Type _ N Yalue
=i jtem { Itern W
T itemID string v IT_001
[ ihemtame string + Thern01
= price ink + 15
=-[E] warehouses W arehouse[] i
=5 warehouses[0] W arehouse vy
I whsID string V' WHS_A
I stock ink v 10
[ indelivery ik + 50
1 itemtyParkial — int + 100
= %g warehouses[1] W arehouse o
I whsID string + WHS B
1 skak ik + 50
[ indelivery ink + 150
I itembyPartial — int + 100
=l %g warehouses[2] W arehouse v
T whsID string W WHS_C
T stock ink ' 30
T indelivery ink + 50
L itemtyPartial - int + 100
= %g returnCode ReturmZode v
TRro skrinig v 0

Figure 3-52 Setting the item and returnCode output parameters in the integration test client
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Lal]
EST]
EST]
EST]
EST]
EST]

The process continues executing and stops at the third emulation point.

12.When the emulation stops at order, use the order input value to set the order
output value and then set returnCode.RC to 0 (Figure 3-53), as follows:

a. Right-click the order input value and select Copy Value.

b. Right-click the order output value and select Paste Value.
c. SetreturnCode.RC to 0.
d. Click Continue.

Cwkpuk parameters

|
Marme Type Walue
= %g order W
I ardip v _PL:O0030118.5762385:, 4F55d5Fs, 440101
I amaount w 225
1 submitkerID ¥ userl
I state + CREATED
I creationDate v 2008-02-26T15:25:50, 187 -0500
i} completionDate W 2008-02-26T15:258:50, 1587 -0500
T itemcty v 15
= retunCode Retumcode G v/
il =T v 0

Servers

eh3phere Process Server] WebSphere Process Server w6.1 (M'ebSphere wa.1)

SELVICELUgUELD L U L0, WS . LLUr . LN IAENLI LI ESINLIND L LESEL LIS LU

OO S
oooooose
o0oooose
oooooose
oooooose
oooooose

Figure 3-53 Order and returnCode output parameters

Note: The dates reflect the date and time that you ran this application.

13.Switch to the Console view to look at the SystemOut messages. You see the
log statements shown in Figure 3-54.

% & LE o EH-0

HTH
EpelEngine
Systemiut
Iystemiut
Ivstemiut

I CWTEEOD44I: Originator becomes administrator

I CWWEED163I: Business Process Choreographer i
O OrderManagement process - Begin
O OrderManagement Process - Order Feasiblity OE

el der Management process - End

Figure 3-54 Console log showing process’ log statements

Chapter 3. Order Management Process business integration module 111




14.Add the order values to the data pool.

15.Use the instructions in step 5 to load the initial request parameter values for
orderManagementinput and add these to the data pool.

16.Save this execution trace for either running this again or for documentation
purposes:

a.

d.

Create a folder to hold the execution trace file. From the Business
Integration view, right-click OrderManagement.

Select New — Other... — Folder. Click Next.

Select OrderManagement as the parent folder. Enter the name of the
folder as TestCases.

Click Finish.

17.Close the execution trace file and, when prompted, if you want to save it, click
Yes and specify the location as OrderManagement/TestCases/filename.

Note: Now is probably a good time to check in projects to CVS.

3.4 Adding business rules to the process

There are two business rules that you need to add to the process:

» A Financial Rule
» A Warehouse Rule

In keeping with iterative development, we first describe the add logic to the
OrderFeasibility activity to process the return values of the rules. Next, we
explain how to implement and test the Financial Rule while keeping the
Warehouse Rule stubbed out. Finally, we describe how to implement and test the
Warehouse Rule.
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Figure 3-55 shows the activity that we focus on in our BPEL is the
OrderFeasibility activity.

T QrderFeasibility

L;!; Log - Approve

Figure 3-55 OrderFeasibility activity stubbed out

The logic for these parallel activities is as follows:
» The rules are evaluated in parallel. The rules can return three different values:

— ACCEPT
- REJECT
- HUMAN

» Verify the return value of the rule:
— If returnCode equals ACCEPT, create an entry in a log.
— Else if returnCode equals REJECT, create an entry in a log.

— Otherwise, send the request it to an officer for a decision. In our example,
we stub out only the Human Activity (log statement), and we add the
human tasks later.

We begin development by implementing the Financial Rule.

3.4.1 Adding logic around the rules
The following steps show how to add activities that invoke a rule in the business

process and then some logic to process the return values of the rule. After you
add this logic, we describe how to build the rules.
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To add logic around the rules, follow these steps:
1. Note that the process currently has three reference partners:

— CustomerServicelF
— ItemServicelF
— OrderServicelF

2. Add the FinancialOfficeBRIF and WarehouseOfficeBRIF to the process, as
shown in Figure 3-56.

2 OrderManageme...
@ Interface Partners 50 3
F CrderManagementIF
G Reference Partners =0 &
b CustomerServicelF

b ItemServicelF
F OrderServicelF
F FinancialOfficeBRIF

| F warehouseCMficeBRIF
Figure 3-56 Adding the rule reference partners to OrderManagementBP

114  Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



3. Add a variable to the process for the return code of the Financial Rule:

— name: financialRuleRC
— type: ReturnCode

4. Add an Invoke to the OrderFeasibility activity. Name it
InvokeFinancialOfficeBR, and set it with the properties shown in
Figure 3-57.

Build Activities | == Properties &7 Problems | Servers

Description £ Invoke - InvokeFinancialOfficeBR
Details Partner FinancialOfficeBRIF @
Compensation
Carrelation Interface:* FinancialOfficeBRIF
Expiration Operation:* authorize v
Server Ise Daka Type Yariables
Administration Marme Yariahble
Environment “Lskame cuskanmer
Evwent Manitar B Inpubis) | ord order

Global Event Settings item itern

[ Cubpukis) ancialFulerC | financialRuleRC |,

Figure 3-57 InvokeFinancialOfficeBR properties
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5. Add a variable to the process for the return code of the Warehouse Rule:

— name: warehouseRuleRC
— type: ReturnCode

6. Add an Invoke activity to the OrderFeasibility activity. Name it
InvokeWarehouseOfficeBR and set it with the properties shown in Figure 3-58.

Euild Activities | = Properties 53 Problems | Servers
Desctiption & Invoke - InvokeWarehouseDfficeBR
Details Parkrer:*® YW arehouseCfficeBRIF
Compensation
ok i
Correlation Intetrface: ‘WarehouseOFficeBRIF
Expiration Operation:™ autharize b
SErvEr |Use Data Type YWariables
Administration Mar Yariable
Environment arder order
: B Input(s,
Ewent Monitar akalStock kotalStockatwarehouses |...
Global Event Settings | | (G Outpub(s) | warehouseRuleRC | warehouseRuleR.C

Figure 3-58 InvokeWarehouseOfficeBR properties

7. Right-click the OrderFeasibility activity and select Align Parallel Activities
Contents Automatically.

8. Add a Choice activity to the OrderFeasibility activity and name it
FinancialCheck as shown in Figure 3-59.

@ FinancialCheck

[ ] [ )
Case

Figure 3-59 FinancialCheck activity
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Then, follow these steps:
a. Wire the InvokeFinancialOfficeBR to the FinancialCheck.

b. Make the Log - Approve snippet the first activity of the Case element as
shown in Figure 3-60.

I| OrderFeasibility

<§> InvokeFinancialOfficeBR. <§> Invokew arehouseCfficeBR.
|

'L
4 FinancialCheck

Case
-

-
[# Log - approve

Figure 3-60 OrderFeasibility activity

c. Set the logic for the Log - Approve snippet as shown in Figure 3-61.

Additional material: The Java code for this snippet is contained in
BusExampleSnippets\FinancialCheck_LogApprove.txt. See Appendix B,
“Additional material” on page 461.

(% Snippet - Log - Approve
Civisual () Java

Fystem.out.println("Financial Check: Automatic Approwval - BEGIN'™) ;

Fystem.out.println(Torder.amount™ + order.getInt |Tamwount™) )
Fystem.out.println("customer .budget: ™ + custower.getInt | "budget™) )
Jystem.ouL.println("customer.soldTolate: ™ 4+ customer.getInt ("soldTolace™) ) ;

System.oub.println("Financial Check: Automatic Approwval - ENDM) ;
Figure 3-61 Log - Approve on the financial path
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9. Repeat the previous step to add a Choice activity in the warehouse path.
Name it WarehouseCheck.
10.Add a new snippet called Log - Approve. See Figure 3-62.

T | OrderFeasibiliky

& InvokeFinancialofficeER. & InvokeWwarehouseOfficeBR
| |
N

L
@ FinancialCheck @ WarehouseCheck

Case Case

L ]
[ Log - Approve [# Log - Approve
[ ]

Figure 3-62 OrderFeasibility with two paths

d. Define the Log - Approve snippet as shown in Figure 3-63.

Additional material: The Java code for this snippet is contained in
BusExampleSnippets\WarehouseCheck_LogApprove.txt. See Appendix B,

“Additional material” on page 461.

(% Snippet - Log - Approve

Covisual (50 Java
System.out
System.out
IJystem.out

Jprintln("Warehouse Check: Automatic Approwval - EBEGIN™)
Cprintln(order.itemdty™ + Drder.getlnt("itemth"]]h
println("Warehouse Check: Automatic Approwval - END™) ;

Figure 3-63 Log - Approve on the warehouse path
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11.Right-click FinancialCheck — Add Otherwise. Then:
a. Below the Otherwise element, add a Snippet and name it Log -

HumanDecision.
b. Build the snippet as shown in Figure 3-64.

|# Snippet - Log - HumanDecision

#visual ) Java

NEEEN |
|— Main group print ko log

"Financial Check: HUMAM DECISION" E"Q
Y Expression

Figure 3-64 Log - Human Decision on financial path

12.Repeat the previous step for the warehouse path, as shown in Figure 3-65.

1 OrderFeasibilicy

& InvokeWarshouseOfficeBR

& TnvokeFinancialOFficeBR
L3 RU3
& WarehouseCheck

@ FinancialCheck

Case Otherwise

Otherwise
-

Case
i
|_,$'g Log - HurmanDecision
-

L;-'g Log - Approve L;ﬁ Log - HumanDecision |_§g Log - Approve
L]

Figure 3-65 OrderFeasibility showing two paths with choice after invoke

The Log - HumanDecision snippet looks as shown in Figure 3-66.

 Snippet - Log - HumanDecision

14

#ivisual () Java
s ®,
s T ] .
== Main graup print to log
"Warehouse Check: HUMAKN DECISION" L_=§-'g
¥+ Expression

Figure 3-66 Log - Human Decision on warehouse path
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13.Implement the logic for FinancialCheck’s Case element as follows:

a. Go to the Case element’s properties and switch to the Description tab. Set
the Display Name as Approve.

b. Switch to the Details tab for Case and do the following steps:
i. Setthe expression language to Same as Process (Java).

ii. Add the text equal to (ignore case) expression to the canvas. You can
find the this expression under the Standard Visual Snippets —
text — text equal to (ignore case).

c. Complete the Case element’s logic as follows:
i. Delete True.

ii. Drag the financialRuleRC variable from the right to the canvas. Click on
the new element and select financialRuleRC — RC.

iii. Add an expression and enter APPROVE.
iv. Wire as shown in Figure 3-67.

<" case - Approve

Expression language: Same as Process (Java)

Expression Type: (%) isual ) Java

NOE!

|~ Main group

texk equal to {ignore case)

financialRuleR.C. R return
#+Y Expression |__=§,'g

5 standard. .. "APPROVE"

Figure 3-67 Case - Approve logic on financial path

14.Repeat the previous step to set the Case - Approve logic on the warehouse
path, using warehouseRuleRC this time, as shown in Figure 3-68.

< Case - Approve

Expression language: Same as Pracess (Java)

Expression Tvpe: (23 Yisual () Java

o
N TN
E=Main group text egual ko {ignore case)
warehouseRuleRC . RC return
X+ Expression |__=;:g
5 standard. . "EPPROVE"

L

Figure 3-68 Case - Approve logic on warehouse path
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15.Right-click FinancialCheck — Add Case. Then:
a. Name the Case Reject.
b. Below the Case, add a Snippet and name it Log - Reject.
c. Set the logic for Log - Reject on financial path as shown in Figure 3-69.

Additional material: The Java code for this snippet is contained in
BusExampleSnippets\FinancialCheck_LogReject.txt. See Appendix B,
“Additional material” on page 461.

[% snippet - Log - Reject
Civisual (%) Java

Jystem.out.princln("Financial Check: Automatic Eejection - BEGIN™)

Gystem.out.println("order.amount™ + order.getlInt [ Tamount™) )
System.out.println(focustomer .budget: ™ 4+ customer.getInt (Thudget™))
System.out.println(oustomer.so0ldTobate: ™ + custower.getInt (M=oldTobate™) )

System.out.println("Financial Check: hutomatic Reljection - ENDT)

Figure 3-69 Log - Reject on financial path

16.Repeat the previous step to add a case and a snippet for logging on the
warehouse path. Set the logic for Log - Reject on warehouse path as shown
in Figure 3-70.

Additional material: The Java code for this snippet is contained in
BusExampleSnippets\WarehouseCheck_LogReject.txt. See Appendix B,
“Additional material” on page 461.

' Snippet - Log - Reject
Civisual (3 Java

Syvstem.out.println(Warehouse Check: Lutomatic Bejection - BEGINT) :
ayvstem.out.println(Torder.itemlty: ™ + order.getInt (Titemty™) ) ;
ayvstem.out.println("totalitockitarehouses:: " + total3tockitWarehouses) ;
Svstewm.out.println("Marehouse Check: Lutomsatic Bejection — ENDT)

Figure 3-70 Log - Reject on warehouse path
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17.Set the Reject Case logic on financial path as follows:

a. Go to Case element’s properties. Switch to the Description tab, and set the
Display Name to Reject.

b. Switch to the Details tab and set the expression language to Same as
Process (Java).

c. Complete the logic as shown in Figure 3-71.

< case - Reject

Expression language: Same as Process (Javal v

Expression Type: (3) visual () Java

NEE
k. T
= : text equal to {ignaore case)
== Main group
financialRuleRC.RC return
¥+Y Expression =
5 standard. . "REJECT

Figure 3-71 Case - Reject logic on financial path

18.Set the Reject Case logic on the warehouse path as follows:

a. Go to the Case element’s properties. Switch to the Description tab, and set
the Display Name to Reject.

b. Switch to the Details tab, and set the expression language to Same as
Process (Java).

c. Complete the Case element’s logic as shown in Figure 3-72.

< case - Reject

Expression language: Same as Process (Java) w

Expression Type: (3 Wisual ) Java

NEE
. T
PE A group kexct equal to fignore case)
warehouseRuleRC.RC return
¥+Y Expression L=_§:1'
L_=§:g Standard. .. "REJECT"
[

Figure 3-72 Case - Reject logic on warehouse path
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19.Ensure the financial path looks as shown in Figure 3-73.

<5> InvokeFinancial OFficeBR
I

e
4 FinancialCheck

Approve Reject Otherwise

L& Log - Approve L& Log - Reject L& Log - HumanDecision
L ]

Figure 3-73 Financial path

20.Ensure the warehouse path looks as shown in Figure 3-74.

& InvokeWarshouseCfficeBR
|

e
@ WarehouseCheck

Approve Reject Otherwise

% Log - Approve [# Log- Reject "% Log - HumanDecision

Figure 3-74 Warehouse path

21.Save the business process. A couple of errors displays on the Problems view,
as shown in Figure 3-75.

=

—+,
Servers =

Build Activities | Properties Problems e

E errars, 3 warnings, 0 infos
Description Resource
= E: Errors {2 items}
@ The process component file 'fOrderManagement/OrderManagementBP, component’ does not contain a reference that OrderManage. ..
@ The process component file 'fOrderManagement/OrderfanagementER . component’ does nok contain a reference that OrderManage. .,
= % Warnings (3 items)
5 CWSCAS015W: The CustomerServicelF reference is not wired to a target component or an impork, OrderManage. ..
CWSCAG015W: The IkemServicelF reference is not wired ko a karget compaonent oF an inpark, OrderManage. ..

Figure 3-75 Errors in Problems View after adding rules to business process
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22.1f you recall, when you added the rule logic, you added a couple of reference
partners. Therefore, the OrderManagementBP’s representation on the
assembly diagram is out-of-sync with the actual OrderManagementBP
implementation. To fix the errors:

a. Open the OrderManagement assembly diagram.
b. Right-click OrderManagementBP.

c. Select Synchronize Interfaces and References — from
Implementation.

The updated assembly diagram now contains an OrderManagementBP with
five references.

No errors display in your Problems view, but you should see five warnings,
one for each reference partner.

3.4.2 Implementing the Financial Rule

In this section, we explain the logic of the rules that we implement, and then we
actually develop the rules.

Financial Rule logic
For each customer that places an order, a financial check runs based on a
customer’s exposure. Exposure is defined as:

exposure = order amount - (customer budget - customer’s sold to date)

Example: Say a customer has a budget of $5000 and the customer ordered
previously $3000 worth of merchandise sold-to-date. That leaves $2000 in the
budget. If the new order is for $1000, the exposure is:

-1000 = 1000 - (5000-3000). (ACCEPT)

Using the same example, if the customer orders $13000:
11000 = 13000 - (5000-3000). (REJECT)

If the customer orders $4000:
2000 = 4000 - (5000-3000). (HUMAN DECISION)

We allow a customer to go $1000 over budget without flagging the order for
human decision or rejection.
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The financial check logic is summarized in Table 3-2.

Table 3-2 Financial check logic

Condition Result

Exposure <= 1000 Automatically accept
Exposure > 10000 Automatically reject
Otherwise Human Decision

Tip: If we look at the conditions in Table 3-2, we see static values for an
acceptance threshold equal 1000, while the rejection threshold is 10000.
These two values are prime candidates to use as parameters that can be
changed during runtime, giving a business flexibility to change business logic
at runtime without having to change the underlying implementation. If you set
these values as parameters, then you can change them at runtime using the
Business Rules Manager.
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Creating the rule group and rule set
To create the financial rule group and rule set:

1. Expand the OrderManagement module in the Business Integration view.

2. Right-click Business Logic, select New — Rule Group, and set the Name to

FinancialOfficeRG, as shown in Figure 3-76. Click Next.

4= New Rule Group E]

File Name '
Specify the name and the location Faor the new file, EE
Maodule: |OrderManagement A | [ Browse, ., ] [ e, ]
Mamespace: | Diefaulk

Falder: | | [ Browse. .. ]

Mame: | FinancialOfficeRG R

®

Figure 3-76 Create new rule group FinancialOfficeRG
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3. Select the FinancialOfficeBRIF interface, and then click Finish.

The FinancialOfficeRG opens up with the following error (as shown in
Figure 3-77):

The definition of the authorize operation is missing the rule
destination.

=
52, CrderManagemnentEP E FimancialOfficeR G X
. AT e
| E_ General | *Scheduled Rule Logic B
O | Default Rule Logic | Séer fukiogd |
~Interfaces e
w (T) FinancialOfficeBRIF Ftir t Date | End Dat= | Rule Logic
N s - e e ) s .
-C_-.l._ Ei ikt s -\it d t ______
»iThe definition of the authorize operation is missing the rule deskinakion. | il 4NN
| JI +Available Rule Logic e

S

Figure 3-77 Rule group error

Note: A rule group needs one default destination defined, which is why you
see the error. In the next step, we create a rule set.

4. Click Enter Rule Logic and select New rule set. Then, enter the rule name
as defaultFinancialOfficeRS and accept the other defaults. Click Finish.

Tip: A best practice when naming rule sets is to prepend the name of the
rule set with default. Then, you can recognize during runtime which of your
rule set is your default rule set.

The defaultFinancialOfficeRS opens and shows an error because a rule set
must implement at least one rule.

5. Switch to the FinancialOfficeRG rule group and save it. The error on the rule
group should go away.
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Creating the rules
To create the rules in the rule set:

1. Go back to the defaultFinancialOfficeRS.
. In the Rules section, click Add Action Rule.

Tip: When you have non-overlapping rule conditions in your rule set, you
can set your rules for the “otherwise” condition (see Table 3-2 on page 125)
as the first rule in the set followed by your if cases. In our scenario, we test
for accept, then reject. Otherwise, it is a human decision. The rule set sets
the return code to HUMAN automatically. Then, the if-then rules check
conditions to determine if the return code needs to be changed to
APPROVE or REJECT.

e
SZ OrderiManagementEP E-- FinancialofficeRG

~Rule Set =]
| Mame | defaultFinancialrficeRs | | Display Mame defaultFinancial
rInterface
(T Inkerface FinancislOfficeBRIF
483 Operation authorize
Zuskamer Customer
LA Inputs order COrder
ikern Itermn
[E» Cukput financialruleRi ReturnCode
=Yariables & 3
Marne Tvpe
*Rules E @{M el XK
a

*Templates

dd Action Fule
=F

Figure 3-78 Add an action rule to the rule set
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Add the action rule with the settings shown in Figure 3-79.

An action rule determines what action is performed regardless of the
incoming message. This rule does not have any conditions, so it always
performs the specified action.

*Rules Tl A

Marne Humanautharizakion_OtherwiseRule
Presentation
Ackion | financialRuleRC.RC = "HUMARM"

Figure 3-79 Human authorization Otherwise rule

4.

Add an if-then rule for the accept case with the settings as shown in
Figure 3-80.

An if-then rule determines what action is performed based on the condition of

the incoming message.

Farne Automaticipproval_Rule

Presentatior

If order, amount - { cuskamer, budget - customer, soldToDake 1 <=1000
Then financialRuleRC R = "aPPROVE"]

Figure 3-80 Financial approval rule

5.

Save the rule set. No errors display in your Problems view, and you have the

same five warnings from earlier.

Now that the rule set has no errors, convert the rule to a template.

Tip: You can only change parameters included in a template during
runtime using the Business Rules Manager.

Right-click AutomaticApproval_Rule and select Convert Rule to Template.
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7. Set the approval template to the values shown in Figure 3-81.

~Templates é,ﬁ__ é”_‘_
Mame Template_Automaticapproval_Rule
Fresentation | If exposure is less than or equal to |approvalTreshold s then [approve
Descripkion
MName Tvpe Conskraink [Description
Farameters | appravalTreshald ink Mone
approve skring MNone
If order, amount - (cuskomer, budget - customer, soldToDate) <= approvalTreshold
Then financialRuleRC.RC = approve

Figure 3-81 Financial approval template

Notice how the associated approval rule changes to reflect the changes in the
template, as shown in Figure 3-82.

Marne Automaticapproval _Rule
Template emplate naticapproval _Rule
Fresentation | If exposure is less than ar equal bo [ 10001, " [APFROYE |

Figure 3-82 Financial approval rule from template

8. Save the project. No errors display in the Problems view, and you have the
same five warnings from earlier.

9. Add an if-then rule for the REJECT case with the settings shown in
Figure 3-83.

me AutomaticRejction_Rule
Pre Skian
order, amount. - {cuskomer. budget - customer. soldToDate) = 10000
hien financialRulefC, R = "REJECT|

Figure 3-83 Financial rejection rule
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10.Save the project. No errors display in the Problems view, and you have the
same five warnings from earlier.

11.Convert

this rule to a template with the settings shown in Figure 3-84.

MName

Template_AutomaticRejction_Fule

Fresentation | IF exposure is greater than 'rejectionTreshald s then reject’

Descripkion
MName Tvpe Conskraint Description
Parameters | reiectionTreshald ik More
reject string MNone
If ardet,amaunt - (customer, budget - cuskomer.saldTalDate ) = rejectionTreshald
Then | fFinancialFuleRC . RC = reject
Figure 3-84 Financial rejection template

Verify that the rule reflects the template as shown in Figure 3-85.

[arne
Template

Presenkation | If expos aker than [10000], then [REJECT]

AutomaticRejction_Fule
Template_AukomaticRejckion_Fule

Figure 3-85

Financial rejection rule from template

12.Save the Project. No errors display in the Problems view, and you have the
same five warnings from earlier.
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13.Now, add the new rule to the assembly diagram (Figure 3-86):

a. Open the OrderManagement assembly diagram, and drop the
FinancialOfficeRG on the canvas.

b. Right-click OrderManagementBP and select Wire to Existing.

QrderManagement - Assembly Diagram X -0

L ] L ]
2 1
=)
% &l
a
(T 2 OrderManagementEP &1
! (1) b FinancialOfficeR s
£l
L] L ]

Figure 3-86 Assembly diagram with FinancialOfficeRG

14.Save the Project.

Note: The number of warnings in the Problems View decreases by one. It
goes down to four because one out of five of the OrderManagementBP’s
references is wired.

You have now added the logic around the rules and added implementation of the
Financial Rule Group and Rule Set. Now, you can test the financial rules.

Testing the rules

In this section, we explain how to test the financial rules using sample data for the
components that you are emulating. Follow these steps:

1. Start the WebSphere Process Server server.

2. Deploy OrderManagementApp to the server (if not already deployed) and
make sure that the server is synchronized.

3. Open the OrderManagement assembly diagram.
4. Right-click an open spot in the canvas and select Test Module.
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5. Verify that you are using the properties shown in Figure 3-87.

Events } General Properties
- E O = = Detailed Properties
1% 1rvvoke Configuration: |Default Module Test
Madule: | CrderManagement
Component: I DrderManagementEP
Interface: @erManagementIF
Operation: | createdrder

Figure 3-87 Integration test client settings for testing financial rules

6. Verify the emulators in the Configurations tab look as shown in Figure 3-88.

‘?81 CrderManagement - Assembly Diagram

Configurations
Configurations b General Properties
B R BeE ) " | = Detailed Properties
hl El
= Test configuration Default Module Tesk Modules included in this test configuration:

= &5 Module OrderManagement

= |E| Ermulators
@ CrderManagementBP . CustomerServicelF
@ QrderManagementEP . IkemServiceIF
@ OrderManagemnentER . OrderServicelF
@ OrderManagementEP W arehouseOfficeBRIF

=] €§;« Manitars
&d” CrderManagernentBR . Financial OfficeBRIF - > Financialoffi

£h OrderManagement

Lagin properties

User ID: | <Moo usetr=

S |

|

Events | Configurations

Figure 3-88 Integration test client’s configuration settings for testing financial rules
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Testing the APPROVE use case
The first test uses values that result in an automatic approval. To run this test:

1. Go back to the Events tab. Use the sample data file
orderManagementinput_ APPROVE.xml to set the input values as follows:

a. Right-click orderManagementinput and select Import from XML file.

b. Navigate to the sample data and select
orderManagementInput_APPROVE.xm1.Then, click Open. The values for the
initial request parameters are populated as shown in Figure 3-89.

Initial request parameters
Tvpe | Yalue
i o W'
- pustID v 10001
1 ikemID ' 1T_001
o iemcty v 15
-1 submitterll v userl
L1 submiikterE ' userl@kegléhw.itsoural....

Figure 3-89 Initial request parameters

2. Click Continue to start the test.
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3. The test stops at two emulation points for customer and item. For the item

emulation point:

a. Set the output value for item using the sample item001.xm1 file.

b. Set returnCode.RC to 0.
c. Click Continue.

Figure 3-90 shows the output values for item.

Mame Type | Yalue
= %g item Ikem W
I itermID sring v IT_001
I itemMame skring " Tkem00l
= price irk + 15
=-[E] warehauses Warehouse] K,
=72 warehouses[0] Warehouse W
1 whsID skring W WHS_A
11 stack ink 100
[ indelivery + 10
I iremQtyPartial int w5
=5 warehouses[0] Marehous v
11 whsID skring W« WHS_E
11 stock ink v 100
[ indelivery k + 50
T ikemigbyPartial ik ¥ 5
= warehouses[] Warehouse v
[ whsID skring o WHS_C
T shock ink ¥ 100
1 indelivery imt w 30
1 itemtyPartial int W5
= %g returnCode ReturniCode W
[ Rc string ¥ 0

Figure 3-90 Output values for emulated item and returnCode in APPROVE use case
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Now, for customer emulation point:

a. Set the output for the customer using the sample customer10001.xm1 file.
b. Set returnCode.RC to 0.

c. Click Continue.

Figure 3-91 shows the output values for customer.

Marne | Tvpe | Yalue

= %g cuskomer : o

T custID v 10001

T custMame v John Smith Corp,

T address ¥ 2455 Soukth Road

1 zipiCode ¥ 12601

T city v Poughkeepsie

T state v Ny

T budget + 50000

T soldToDate 1000
= %g returnCode ¥

D Re v 0

Figure 3-91 Output values for emulated customer and returnCode in APPROVE use case
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4. When the emulation stops at order, use the order input value to set the order
output value:

a. Right-click the order input value and select Copy Value.
b. Right-click the order output value and select Paste Value.
c. Click Continue.

Figure 3-92 shows the output values for order.

Qukput parameters
8
| Marne Tvpe Yalue
= %g order ¥
T ordID v _PLO0030118,576238%e, 4f55dSra, 440101
T amount v 225
T submitkerID ¥ userl
I state + CREATED
T creationDate »' 2008-02-26T15:28:50, 187 -0500
T completionDate »' 2008-02-26T15:28:50, 187 -0500
T ibemcty ¥ 15
=R v i

Figure 3-92 Output values for emulated order and returnCode in APPROVE use case

5. The next emulation point is the warehouse rule. (Recall that you have not yet
implemented this rule.) You need to:

a. Set warehouseRuleRC.RC to APPROVE.
b. Click Continue.
Figure 3-93 shows the output values for the warehouse rule.

| Marme | Type | Yalue
=l "= warehouseRuleRiZ v
T RC v APPRONE

Figure 3-93 Output values for emulated warehouse rule in APPROVE use case
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6. Verify the output of the log statements in the Console view, as shown in

Figure 3-94.

Build Activities | Properties | Problems | Servers SRt -0 4

eb3Sphere Process Server wa,1 [WebSphere Process Server] b & % B = B -
Iystemout O OrderManagement process - Begin

Syatemout O Financial Check: Automatic Approval — BEGIN
Systemout O order.amountZZh

Systemiut O customer . budget : 50000

Systemiut O customer.soldTolate: 1000

Systemout O Financial Check: Automwatic Approval — END
Systemout O Warehouse Check: Automatic Approval — BEGIN
Iystemout O order.itemotyls

Iystemout 0 Warehouse Check: Automatic Lpproval - END
Syatemout O Order Management process - End

Figure 3-94 Logs of Financial Rule - APPROVE use case in Console

Testing the REJECT use case

Testing the REJECT use case is similar to testing an automatic approval use
case. Follow these steps:

1. Use the sample data file orderManagementinput_REJECT.xml to set the input
values.

2. Use the customer10002.xml and item002.xml to set the customer and item’s
output values. Set the return codes to 0.
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Figure 3-95 shows the values using the item002.xml sample file.

Mame | Tvpe |
=5 jtem i ¥
T ikemID v IT_002
T itemMame v ThemO0z
i price + 10
= [E] warehouses .
= %g warehouses[0] W
T whsID ¥ WHS_A
T skock, v -100
T indelivery ¥ 45
T ibemtyPartial v 4
= %g warehouses[0] ¥
T whsID v WHS_E
T stock W =100
T indelivery v 50
T ikemobyParkial ¥ 3
= %g warehouses[0] W
T whsID W WHS_C
T skock, v -100
1 indelivery ¥ 5
T ibemotyPartial ¥ 3
= %g returnCode o4
il v 0

Figure 3-95 Output values for emulated item and returnCode in REJECT use case

Figure 3-96 shows the values using the customer10002.xml sample file.

| Marre | Tvpe | Yalue
= %g cuskomer W
I custio ¥ 10002
T custMame ' Jane Doe Inc,
T address ' 3039 E. Corrmallis Road
[ zipCade o 27709
T city ¥ RTP
I skate W T
T budget 15000
[ soldToDate ' 50000
= %g returnCode v
D RC v 0

Figure 3-96 Output values for emulated customer and returnCode in REJECT use case
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3. Set the order output using the copy and paste method, and then set
returnCode.RC to 0.

4. For the warehouse rule, set warehouseRuleRC.RC to REJECT.

Type | Yalue
= %g warehouseRuleRC v

Tpe v REJECT

[ Marne |

Figure 3-97 Output values for emulated warehouse rule in REJECT use case

5. Verify your output resembles that shown in Figure 3-98.

Euild Activities | Properties | Problems | Servers BNyt =0 4 -
ebSphere Process Server wh, 1 [WebSphere Process Server] b % % B = B - -
Swatemout 0 OrderManagement process - Begin
Systemiut O Financial Check: Automatic Rejection - BEGIN
Systemiut O order.soount 100
Iystemout O customer.budget: 15000
SysStemout O customer.soldTolate:: 50000
Iystemout 0 Financial Check: Automatic Eeljection - END
Iystemout 0 Warehouse Check: Automatic BEeljection - BEGIN
Iyatemout 0 order.itemoty: 10
Swatemout 0 totalStockitWarehouses:-300
Systemiut 0 Warehouse Check: Automatic Rejection - END
Systemiut O Order Management process — End

Figure 3-98 Logs of Financial Rule—REJECT use case in Console
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Testing the HUMAN DECISION use case
Testing the HUMAN DECISION use case is similar to testing the other use cases.
Use these input files and set the order output using the copy and paste method:

1. Use the values in the orderManagementinput_ HUMAN.xml sample file for the
orderManagementlnput (Figure 3-99).

Mame | Tpe | Yalue
= %g orderManagementInput W
T custID v 10003
T ikemID v IT_003
T ikemty ¥ 20
11 submitterID W USEr3
11 submitterErmai ' User3@itso,com

Figure 3-99 Initial request parameters for orderManagementinput in HUMAN use case
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2. Use the values in the item003.xml sample file for the item output
(Figure 3-100). Set RC to 0.

Mame | Type | Yalue
= item ] ¥
T ibermID v IT_003
T itemMarne v Ttem003
i price v 5
=I-[E] warehouses H
= %g warehouses[0] W
T whsID v WHS_A
T stock W 0
T indelivery + 10
T itemQryPartial o
= %g warehouses[0] W
T whsID v WHS_E
T stock v [
T indelivery + 45
T itemQryPartial ¥ B
= %g warehouses[0] W
T whsID W WHS_C
L1 skock, W 0
T indelivery ¥ 5
T itemckyPartial ¥ B
= %g returnCode v
R v i

Figure 3-100 Output values for emulated item and returnCode in HUMAN use case
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3. Use the values in the customer10003.xml sample file for the customer output
(Figure 3-101). Set RC to 0.

Marme | Type | Walue

== custamer i v

T custIo v 10003

T custMame + WxZ itso Corp,

T address ¥ 4205 5, Miami Bhvd

[ ziptode v 27709

T ik v RTP

T state o NC

T budget ' 5000

T soldToDake v 10000
= %g returnCode ¥

R v 0

Figure 3-101 Output values for emulated customer and returnCode in HUMAN use case

4. Set the order output using the copy and paste method, and then set
returnCode.RC to 0.

5. For the warehouse rule, set warehouseRuleRC.RC to HUMAN, as shown in
Figure 3-102.

Marme | Type | Yalue
= %g warehouseRuleRC v
[ Rc ' HUMAN

Figure 3-102 Output values for emulated warehouse rule in HUMAN use case

6. Verify that your output resembles that shown in Figure 3-103.

Build activities | Properties | Problems | Servers SRy =00 4

?Sphere Process Server vb.1 [WebSphere Process Server] 3% %
SysStemout 0 OrderManagement process — Begin
Svstemout 0 Financial Check: HUMAN DECIZICON
Systemout 0 Warehouse Check: HUMAN DECIZION
Syatemout 0 Order Management proceszs - End

Figure 3-103 Logs of Financial Rule - HUMAN use case in Console
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7. You can optionally save your trace file as shown in Figure 3-104.

4+ Save Test Trace E]

Save Test Trace

Save the test trace and all test configurations of | E:
CrderManagement_Tesk in a File, :

Enter or select the parent Folder;

[ OrderManagement TeskCases

(=] '[E‘J- COrderManagement ~
[= .settings
[== brg
= gen
= META-INF ‘
[ ruleset
[ TestCases o8|

File name: r|£r|:|Err'-’l.5|n.Eu;|EmE|'|I:_TESI:_Finanu:i.EuIF‘\uIE N ‘

(7] Finish l [ Zancel

Figure 3-104 Saving financial rule trace file

3.4.3 Implementing the warehouse rule

In this section, we describe how to develop the warehouse rule and to test both
rules.

Warehouse rule logic

For each warehouse that fulfills an item, a warehouse check runs based on an
item’s deficiency. Deficiency is defined as:

deficiency = amount ordered - warehouse’s total stock for this item
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Table 3-3 summarizes the warehouse check logic.

Table 3-3 Warehouse check logic

Condition Result

Deficiency <= 10 Automatically accept
Deficiency > 100 Automatically reject
Otherwise Human Decision

Creating the warehouse rule group and rule set
You begin by creating the Warehouse rule group and creating the associated rule
set.

1. Create a new rule group and name the rule group WarehouseOfficeRG. Use
the WarehouseOfficeBRIF interface.

2. Set WarehouseOfficeRG’s default rule logic:
a. Select the authorize operation in the WarehouseOfficeBRIF interface.
b. Click Enter Rule Logic and select New Rule Set.
c. Name the new rule set defaultWarehouseOfficeRS.
d. Save WarehouseOfficeRG, as shown in Figure 3-105.

i arehouseCfficeRiz X E default arehousediceR S =0

'ﬂgl OrderManagement - Assembly Diagram

F= General »5Scheduled Rule Logic on

@ | Defaulk Rule Logic | defaulbwarehouseOfficeRS |

~Interfaces =

- 1 WarehousenfFicaBRIF Start Date | End Date | Rule Logic

] # althorize

Seleckion Criteria | Current date
*Reference =

=hvailable Rule Logic on

E defaultwarehouseOfficers

Figure 3-105 WarehouseOfficeRG default rule logic
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3. The newly create defaultWarehouseOfficeRS opens and looks similar to that

shown in Figure 3-106.

ol | — _ -
98] OrderManagement - Assembly Diagram | E= *WwarehouseOfficeRc == defaultwarehousedfficeRS
Rule Set =]
| Mame | defaultW arehouseCficeRS | | Display Mame defaultWarehouseCfficeR S |
*Interface
(T} Inkerface WarehouseOfficeBRIF
8% Operation autharize
order Crder
B4 Inputs . ~
kokalSkock, ik )
[ Dutpuk warehouseRuleRC ReturniCode _|
¥Yariables & X U
Marne | Tvpe
~Rules Sl
a
+Templates SO i

Figure 3-106 defaultWarehouseOfficeRS default values
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4. Save the Project. No errors display in the Problems view, and you have the

same warnings that you saw earlier.
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Creating the rules
The rule set was created as part of the rule group. To add the rules to this rule
set:

1. Add the action rule for the otherwise case (see Table 3-3 on page 145) with
the settings shown in Figure 3-107.

~Rules e o L) ¢ X
Mame Humanautharization_OtherwiseRule
Presenkakion
Ackion | warehouseRuleR, RC = "HUMARN'|

Figure 3-107 Warehouse otherwise rule

2. Add an if-then rule for the accept case with the settings shown in
Figure 3-108.

Marne

AutomaticAipproval_Rule

Presentation

If

arder.itemQty - kokalShock <=10

Then

warehouseRuleRC RC = ".C'.EPRO'-J'E"

Figure 3-108

Warehouse approval rule

3. Save the Project. No errors display in the Problems view, and you have the
same warnings that you saw earlier.

4. Now that the rule has no errors, convert the rule to a template. Right-click the
AutomaticApproval_Rule — Convert Rule to Template.

5. Set the approval template to the values shown in Figure 3-109.

= Template_AutomaticApproval_Rule
Fres ion | If deficiency less than or equal to |approvalTresholdy then 'approve’
K Jkion
Marne Tvpe Conskraink Description
Farameters | apmvevalTreshold g3 Mone
Approve skring Mone
If order.ikemQty - tokalStock <= approvalTreshold
Then warehouseRuleRC.RIC = approve

Figure 3-109 Warehouse approval template

6. Verify that the rule reflects the template, as shown in Figure 3-110.
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Mame

Template

AutoraticApproval_Rule
Template_AutomaticApprowal _Rule

Fresentation | If deficiency less than or equal to[10], then [APPROYE

Figure 3-110 Warehouse approval rule from template

7. Save the Project. No errors display in the Problems view, and you have the
same warnings that you saw earlier.

8. Add an if-then rule for the REJECT case with the settings shown in
Figure 3-111.

Marme
Presentation
If

Thern

AutomaticRejection_Rule

ardet.itemty - tokalStock = 100
warehouseRuleRC RC = "REJECT"

Figure 3-111 Warehouse rejection rule

9. Save the Project. No errors display in the Problems view, and you have the
same warnings that you saw earlier.

10.Now that the rule has no errors, convert the rule to a template. Right-click the
AutomaticApproval_Rule — Convert Rule to Template.

11.Set the rejection template to the values shown in Figure 3-112.

Mars
Presentation

Description

ek ers

Then

Template_AutomaticRejeckion_Fule

Marne Tvpe Caonskraink
rejectionTreshold ink Mone
rejeck skring Mone

arder.itemQby - kakalSkack = rejectionTreshaold
warehouseRuleRC . RC = reject

Drescripkion )

Figure 3-112 Warehouse rejection template

12.Save the Project. No errors display in the Problems view, and you have the
same warnings that you saw earlier.
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13.Verify your warehouse rules as shown in Figure 3-113.

*Rules

Mame
Presentation
Ackion

Mame
Template
Presentation

Mame
Templake
Presentation

E|Templates

Mame
Presentation

Descripkion
Patarneters

If
Then

ET
Pre Eakion

Descripkion

meters

Then

B i e

Humanauthaorization_OtherwiseRule

warehouseRuleRC, RC = "HUMARN"

AutomaticApproval_Rule
Template_sutomaticApproval_Rule

If deficiency less than or equal ko then LAPPROVE

AutomaticRejection_Rule
Templake_AukamaticRejection_Fule
IF deficiency is greater than [100], then [REJECT]

& &

Templake_AutomaticApproval_Rule

If deficiency less than or equal ko approvalTreshold b then | approve |
e [wpe Coanskraint Descripkion

approvalTreshold ink Mone

approve string Mane

arder.ikemity - takalSkock <= approvalTreshald
warehouseRuleRZ . RC = approve

Template_AutomaticRejection_Rule

..............

Marne Twpe Conskraink Descripkion
rejectionTreshold ink Mone
reject skring More

order.itemdty - totalStock = rejectionTreshold
warehouseRuleRC . RC = reject

Figure 3-113 Warehouse rules
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14.Now, add the WarehouseOfficeRG to the assembly diagram:

a. Open the OrderManagement assembly diagram and drag the
WarehouseOfficeRG onto the assembly diagram.

b. Wire the OrderManagementBP and the WarehouseOfficeRG as shown in
Figure 3-114.

QrderManagement - Assembly Diagram X E defaulbw arehouseOficeRS = B

(1 2 OrderManagementBP 4 1) E- Financialofficera

1.4

]

fro}

T

-_ .l
m

-5

Pl

(L = wWarehouseOfficeR G

Figure 3-114 OrderManagement assembly diagram with OrderManagementBP and two rule groups

15.Save the Project. The number of warnings in the Problems view decreases by
one, and you now have three warnings as shown in Figure 3-115.

Build Activities | Properties [E_F'ru:ul:ulems &3 Servers | Console :{—-:D =¥ =0

0 errors, 3 warnings, 0 infos
Description
= k- Warnings {3 items)
(& CWSCABD1SW: The CustamerServicelF reference is nok wired ko a target companent or an imp
£ CWSCABDISW: The IkemServicelF reference is not wired ko a target component or an import,
& CWSCAS01SW: The CrderServicelF reference is nob wired to a target component or an import,

Figure 3-115 Problems view after adding warehouse rule to assembly diagram

Testing the warehouse rules
Now, test the warehouse rules along with the already implemented Financial
Rules as follows:

1. Start the WebSphere Process Server server.

2. Deploy OrderManagementApp to the server (if not already deployed) and
make sure the server is synchronized.
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3. Open the OrderManagement assembly diagram. Right-click an open spot in
the canvas and click Test Module.

4. Now that the two rules are implemented, your Configuration has only three
emulators, as shown in Figure 3-116.

Configurations } General Properties
B OROB OB L|:|J = Detailed Properties
(Y - i
=l |Ei| Test configuration Default Madule Test Maodules i | in Ehis best configuratio

= 5 Module OrderManagement

= ||__:| Emulators
%J OrderManagementBP . CuskomerServicelF
E,J CrderManagementBP  Ikem3ervicelF
E,J CrderManagementBP  OrderServicelF

= %‘;—- Monitors
&d” CrderManagementBP ., FinancialOfficeBRIF - = Fin.
& OrderManagementBP, WarehouseOFficeBRIF -5

5 CrderfManagement

Login properties

=er 11 admi

Figure 3-116 Integration test client’s configuration settings for testing rules

5. Go back to the Events tab and make sure that you select the test properties
shown in Figure 3-117.

= Detailed Properties

Configuration: | Defaulk Module Test A
Module: OrderfManagement v
Camponent: CrderfManagementBP Rl
Inkerface; CrderiManagementIF

Operation: createCrder Rl

Figure 3-117 Test properties
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6. Use the same process and sample data that we describe in “Testing the
APPROVE use case” on page 134 for the APPROVE use case, with the
following parameters:

— Initial request parameters: Import from
OrderManagementinput_APPROVE.xml.

— Item output parameters: Import from item001.xml. Set RC=0.

— Customer output parameters: customer10001.xml. Set RC=0.

— Order output parameters: copied from Order input parameters. Set RC=0.
The console output resembles that shown in Figure 3-118.

Euild &ckivities | Properties | Problems | Servers SRRt 200 4

ebSphere Process Server wa, 1 [Websphere Process Server] We ’ﬁ % RH | = E -
Syatemout 0 OrderManagement process - Begin

Systemout 0 Warehouse Check: Automstic Approval — BEGIN
Systemiut O order.itemltyl5

Systemiut O Warehouse Check: Automatic Approwval — EMD
SysStemout O Financial Check: Automatic Approval - EBEGIN
JysStemout 0 order.amountZ25

Jystemout O customer . budget: 50000

Jystemout 0 customer.=soldToDbate: 1000

Syatemout 0 Financial Check: Automatic Approval - END
Systemout 0 Order Management process - End

Figure 3-118 Approve use case with both rules implemented
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7. Use the same sample data for the REJECT use case, with the following
parameters:

— Initial request parameters: Import from
OrderManagementinput_ REJECT.xml.

— Item output parameters: Import from item002.xml. Set RC=0.
— Customer output parameters: customer10002.xml. Set RC=0.
— Order output parameters: copied from Order input parameters. Set RC=0.
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The console output resembles that shown in Figure 3-119.

Build Activities | Properties | Problems | Servers

B Console X

ebSphere Process Server wi, 1 [Web3Sphere Process Server] YW

IJystemout
Syatemout
Svatemout
Systemiut
Systemiut
Systemout
Systemout
Jystemout
IJystemout
Syatemout
Svatemout

& x| = E-

0 OrderManagement process - EBegin

O Financial Check: Automatic Reljection - BEGIN
0 order.amount 100

O customer  budget: 15000

O customwer.soldToDate: 50000

O Financial Check: Automatic Reljection - END

0 Warehouse Check: Automatic Reljection - BEGIN
0 order.itemQty: 10

0 totalStockitWarehouses:-300

0 Warehouse Check: Automatic Rejection - END

0 Order Managemwent process - End

Figure 3-119 Reject use case with both rules implemented

8. Use the same sample data for the HUMAN DECISION use case, with the

following parameters:

— Initial request parameters: Import from
OrderManagementinput. HUMAN.xml.

— Item output parameters: Import from item003.xml. Set RC=0.

— Customer output parameters: customer10003.xml. Set RC=0.

— Order output parameters: copied from Order input parameters. Set RC=0.

The console output resembles that shown in Figure 3-120.

Build Activities | Properties  Problems  Servers

B Console X

ebSphere Process Server va.1 [Webs) 3& w BE | B - [
Jystemiut 0 OrderManagement process - Begin
Iystemiut O Financial Check: HUMAN DECIZION
Systemout O Warehouse Check: HUMAN DECISION
Systemiut O Order Management process - End

Figure 3-120 Human task use case with both rules implemented
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9. You can also step into your Invoke Steps and click the response from the
Warehouse Rule to verify your return code from the rule group as shown in

Figure 3-121.
'?& Orderfanagement - Assermbly Diagram % defaultarehouseOfficeRs 28
Events
Events ¥ General Properties A
é, -~ | B }:D 3 [‘E-x‘] = Detailed Properties
=] @’.’. Inwvoke (OrderManagementBP: createCrder) Module: Orderian et
Fi' DB 2 Source component: OrderM LEP
+ 2raerManagemsntBR
[E 1rvoke returned Lasan en?en
=) @g{: Invoke (OrderManagementBP:createOrder) Source reference:  WarehouseQfficeBRIF
T Irvoke started Target component: WarehouseOfficeRG
= 1nvoke returned Target interface:  WarehouseQfficeBRIF
= @".’: Invoke (OrderManagementBP: createOrder) Target operation:  autharize
=] "Fi. Invoke started
5 Irvoke {CrderManagementBP createCrder) RESI:'DHSE ParaIGERLS
‘r’ﬁ‘ Ermulate {CustomerServiceIF: retrieveustome ||_EE| gt 8
‘F?i' Ermulate (ItemServicelF:retrievelbarn) | Mame | Type | Value
‘r’ﬁh;‘ Emulate {COrderServicelF:createCrder) - :%a ey E_LL code W
5] Request (OrderManagementBP -- > Financiald -I_IRC By o HUMAN
B Request (OrderManagemnentER -- = Warehous
| Response (OrderfManagementEP <-- Financia L3
B 1revoke returned
< " > v
Events | Configurations

Figure 3-121 Human use case with both rules implemented
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10.Optionally you can save the trace file to an execution trace file as shown in
Figure 3-122.

4+ Save Test Trace @

Save Test Trace

Save the test brace and all test configurations of | E:
COrderiManagement_Test in a file, -

Enter or select the parent folder;

| CrderManagement TestCases

=% OrderDbProj [9.42.170,176]
= IE‘J- CrderManagemnent
[= .settings
[= brg
= gen
= META-INF
= ruleset
[= TestCases
E!v CrderManagementipp
'EJ CrderManagenentE 16
& COrderfanagementLib

File name: H’derManagement_Test_.ﬁ.LLRules|

\L) Finish l [ Cancel

Figure 3-122 OrderManagement_Test ALLRules execution trace file

Chapter 3. Order Management Process business integration module 155



3.5 Implementing and testing human tasks

In this section, we build in-line human tasks that allow members of the Financial
Office and the Warehouse Office to decide whether to approve or reject orders
that cannot be approved automatically.

The approvers need Customer, Order, and Item information to make a decision.
This information is encapsulated in the FinancialAuthorizationlF (Figure 3-123)
and WarehouseAuthorizationlF interfaces. Both interfaces implement one
authorize operation and use the same input and output types.

0 FinancialduthorizationIF

+Operations %_? %:_g,

Cperations and their parameters

Marme Twpe
%@authurize
customer Customer
B Inputis) order Crder
item Item
[E» Cukpuks) financialkuleRC ReturnCode

Figure 3-123 FinancialAuthorizationlF details

We discuss first how to replace the Java Snippet Log - Human Decision on the
financial office path, shown in Figure 3-124, with a human task. We then
describe how to make similar changes on the warehouse path.

Approve Reject Otherwise

L;.'g Log - Approve L;é Log - Reject L;.'g Log - HurmanDecision

& InvokeFinancialOFficeER
|

e
4 FinancialCheck

Figure 3-124 Financial path
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We implement this step by developing the Financial Office human task and then
test it with the pre-configured people directory in the test environment. When this
basic test is working, we configure the financial task to use our own group. We
then develop the warehouse office task, configure users and groups in the test
environment, and finally test the human tasks with the users and groups within
the test environment.

3.5.1 Developing the human tasks

To create the Financial Office human task, follow these steps:

1. Open OrderManagementBP. In the FinancialCheck Choice activity, right-click
Log - Human Decision. Select Change Type — Human Task.

a. Rename the human task: Financial officer authorization.

b. Go to the Details tab in the Properties view and click New as shown in

Figure 3-125.
Build Activities | = Properties &2 Problems | Servers | Console ¥ =0
Diescription # Human Task - Financial officer authorization
Dretails The Staff &ction is implemented by a Human Task,
Expiration Hurnan Task: -- Mone -- Mew, .
Server lUse Diaka Type Yariables
Enviranment - , ’
| Yariable
Event Monitor
Global Event Settings

Figure 3-125 Financial officer authorization human task

c. Select FinancialAuthorizationlF as the interface, then click OK.
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The newly created human task opens. Notice that the People Assignment
section lists the potential owners as Everybody (Figure 3-126).

Q *OrderManagementBP i OrderManagementEPTaskl X
~To-do Task =]
.
| Marme | CrderManagementEPTaskl | Display Mame

r5ervice Interface

—

*People Assignment (Receiver) =R

S
Potential Cwners | Evervbody _,_//

=User Interface L'

| Lga Liser Inkerface

~Escalation = &
=i g =
=a =

Ready Claimed Subtask started

Figure 3-126 Financial task
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2. To set the financial task group members:
a. Click Everybody.

b. In the Properties view, select Group Members in the People assignment
criteria.

- =
Mmblems Servers | Console

{2 staff role: Potential Dwners

People assignment criteria: | EL SLGE=] 6 V

Assigns members of groups. Supparted by default configurations For: Wirtual Member Manager, LDAR, User Reqistry,
Use this to create individual assignments For every group member,
Define a group name as a: uniquellarmne (YRAM), DM (LDAP), security realn specific name (User Regiskry: Local OS5, LDAR, custom).

[C]1F only ane person qualifies, claim task automatically.,

9| Mame Value

Groupare *
IncludeSubgroups *
Comain
Alkernativearauphlamel
Alkernativearauphlamez

Figure 3-127 Financial task potential owners

3. Set the group name and include subgroups as shown in Figure 3-128. Some
groups come pre-configured in the test environment. For this example, we
use a pre-configured group called d1 (department 1).

Mame Yalue
Groupklame *

Includesubgroups * False
Darnain

Alkernativearouphlamel
alkernativecrouphlame?

Figure 3-128 Set financial task’s potential owners

Important: If you skip steps, make sure that you come back and change the
group name from d1 to the appropriate financial office group.
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4. Save the human task.

5. Go back to the business process and click Financial officer authorization.

6. Go to the Details tab of the Properties view and set the following inputs and
outputs (as shown in Figure 3-129):

— customer: customer

— order: order
— jtem: item

— financialRuleRC: financialRuleRC

Build Activities Problems | Servers | Console

Description
Dekails
Expirakion
Server
Enwiranment

Event Monibor

Global Event Settings

“# Human Task - Financial officer authorization

The Staff Action is implemented by a Human Task,

Human Task:

Use Data Type Variables

CrderManagemnentEPTask]

[Qpen... ] [Bemcuve]

Marne ‘ariable
customer cuskomer
B Inpukis) | order order
itern
[ Cukpuk(s) | financialkuleRC | financialRulerC |,

Figure 3-129 Set the financial task interface inputs and outputs
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7. Save the business process. Ensure that you have no errors in the Problems

view.
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3.5.2 Using the pre-configured people directory for testing

To test the new human task using the pre-configured people directory:
1. Start the WebSphere Process Server test environment.

2. Inthe business process, double-click Financial officer authorization to open
the OrderManagementBPTask1 human task.

3. Click Potential Owners, and then in the Properties view, click Test. See

Figure 3-130.
= CrderManagement. - Assembly Diagram | 22 OrderManagementEP i CrderianagementE
*To-do Task ;=]
| Mame | OrderManagementBRTaskl A Display Marne <Mat Applicable =
rService Interface
~People Assignment (Receiver) g
{2 Potential Owners | Group Members
Grouphlame * di
Includesubgroups * False
~User Interface o

| LEy User Interface

Build Activities | = Properties 53 PrnhlemsIServers|Consnle|5ynchronize
Assign People 2 staff role: Potential Owners

People assignment criceria: | Group Members [V]| [Test... ] :

Assigns members of groups, Supported by default configurations For: Wirtual Member Manager, LDAP, User Regiskry,
IJse this ko create individual assignments For every group member,
Define a group name as a: uniguetlame (WM, OM (LDAP), security realm specific name {(User Registry: Local 03, LDAP,

L

[J1f only one person qualifies, daim task automatically.

’_Name Walue
Grouphlame * dl
Includesubgroups * false
Comain

Alternativearouphameal
Alternativearouphamez

Figure 3-130 Financial task potential owners

4. Select WebSphere Process Server v6.1 as the server with which to test and
click Submit.
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5. The test returns several users belonging to d1 group as shown in

Figure 3-131.
4+ Test People Search [‘5__<
Select a server bo perform the Test People Query. [_Q]
SErver:
WebSphere Process Server vo. 1 ?|

The following people have been found:

lcarlesberg
jiames
dedwards

Figure 3-131 The d1 members of pre-configured people directory

Tip: These steps use the WebSphere Integration Developer test environment
that is pre-configured with users and groups that you can use during
development. You can replace the pre-configured people directory with your
own.

6. Click OK.
7. Undeploy the module.
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Pre-configured people directory

WebSphere Integration Developer’s test environment now ships with a
pre-configured people directory to allow developers to prototype human tasks
quickly. Figure 3-132 shows the structure of this directory.

cn=managers » uid=David Campbell

I
v N

uid=Linda uid=Bonnie
Carlesberg Daniel
! ! ' I l
uid=Melinda uid=Mary
Charles Burnett
|

Widget Division
(Department 2 employees)

uid=Ron
Edwards

uid=Jeffrey
James

uid=Doug
Edwards

Home Entertainment
(Department 1 employees)

Figure 3-132 Pre-configured people directory

The directory allows developers to test people resolution in the test environment
and is built upon Virtual Member Manager’s file repository. You can find the file in
the following directory:

WID_root\pfiwps\config\cells\widCell\fileRegistry.xml

Note: Although Ron Edwards is depicted in Figure 3-132 as a member of the
Home Entertainment group, he is technically not member of any group. He is
set up as a substitute for Jeffrey James.

In 3.5.4, “Configuring users and groups in the integrated test environment” on
page 168, we show how to create our own users and groups.
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3.5.3 Completing the human tasks

Now that you have created the Financial Office human task and tested it with the
pre-configured people directory, you need to point the Financial Office task to the
correct group and create the Warehouse Office human task. This section
describes the steps to complete the human tasks.

Pointing the Financial Office human task to the correct group
To assign the correct group:

1. Open the OrderManagementBPTask1 and select the Potential Owners field in
the People Assignment area.

2. In the Properties view set the following values, as shown in Figure 3-133:

— GroupName: Financial Office
— IncludeSubgroups: false

3. Save the human task.

mm:lems Servers | Console

i) Staff role: Potential Owners

People assignment criteria: | Group Members Z

Assigns members of groups, Supported by defaulk configurations For: Yirtual Member Manager, LDAR, User Registry.,
Use this to create individual assignments For every group member,
Define a group name as a; uniquelame (YMM), DR (LDAP), security realm specific name {User Registry: Local OS5, LDAP, custon

[]1f only ane person qualfies, claim kask autamatically,

Marne Yalue
Grouphanme * Financial OFfice|
Includesubgroups * false

Figure 3-133 Financial task point to corrected group
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Creating the warehouse office human task
Now, create the human task for the Warehouse Choice activity:

1.
2.

Open the OrderManagementBP business process.

Right-click Log - Human Decision and select Change Type — Human
Task. Rename the human task: Warehouse officer authorization.

Go to the Details tab in the Properties view. Click New as shown in
Figure 3-134.

Build Activities | = Properties 52 Problems | Servers | Console

Description
Details
Expiration
Server
Enviranment

Event Monitor

“# Human Task - Warehouse officer authorization

The Skaff Action is implermented by a Human Task,
Human Task: -- Monme -- Mew, ..

Use Data Type Yariables

Figure 3-134 In-line warehouse task
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4. Select WarehouseAuthorizationlF, then click OK.

The new human task open, and as before, the People Assignment section
lists the Potential Owners as Everybody as shown in Figure 3-135.

- =
S._), *OrderManagementBP 59 OrderManagementEPTasks X =0
*To-do Task ==
| Marne | CrderManagementBPTaskz | | Display Mame | =Mat Applicable = |

r5ervice Interface

rPeople Assignment {Receiver) = 3

| I}F'n:ntential Cwners | Everybody

~User Interface &
| Ly Liser Interface
rEscalation e
=n = b
= =

@
Feady Claimed Subtask skarked

Figure 3-135 Warehouse task
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Click Everybody.

Go to Properties view, and select Group Members in the People assignment
criteria field. Set the group name and include subgroups as shown in
Figure 3-136:

— GroupName: Warehouse Office
— IncludeSubgroups: false

{2 staff role: Potential Owners

People assignment critetia; | Group Members R

Assigns members of groups, Supported by default configurations For: Wirtual Member Manager, LDAP, User Reqgistry,
Use this ko create individual assignments For every group member,
Define a group name as a: uniquehame (AR, DM (LDAP)Y, security realm specific name (User Regiskry: Local O3, LDAR, custom),

[]1F only one person qualfies, claim task automatically,

Marne Walue
Grouphlame * Warehouse Office
Inchudesubgroups * false

Figure 3-136 Warehouse task’s potential owners
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7. Save the human task.

8. Go back to the business process and click Warehouse officer authorization.
In the Properties view and set the inputs and outputs (as shown in
Figure 3-137):

— customer: customer

— order: order

— item: item

— warehouseRuleRC: warehouseRuleRC

Build Activities Problems | Servers | Console

Description # Human Task - Warehouse officer authorization
Details The Staff Action is implemented by a Human Task,
Excpiration Human Task: OrderManagementEPTas) Cpen. .. | [Remove |
Server Use Data Type Variables
Enviranment Marme Yariable
Event Manitar cuskore cuskamer
Global Event Settings | | @y 1 1] (=4 arder
ikerm ikerm
LB+ Cukpuk(s) e e
warehouseRuleRC | warehouseRuleRC |...

Figure 3-137 Warehouse office interface inputs and outputs

9. Save the business process.

Now that you have created both human tasks, you can configure your own users
and groups to represent the Financial Office and Warehouse Office.

3.5.4 Configuring users and groups in the integrated test

168

environment

You create users and groups from the administrative console to represent groups
and users for the scenario (see Figure 3-138 on page 169). For this example, we
create a main group called Order Management that has the following two groups
as members:

» Financial Office
» Warehouse Office

We use an additional group called managers, to which all managers belong. This
group is pre-configured in the test environment.

Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



cn=0rderManagement

I
v v

- cn=Financial cn=Warehouse
R Office Office

v A 4

uid=johnsmith

uid=janedoe

uid=janesmith ’y uid=johndoe

Figure 3-138 OrderManagement’s users and groups

The Financial Office has a manager and a regular user who belongs to it. A
similar structure exists for the Warehouse Office. It is up to you to add more
users to these two groups.

Setting up the groups for the scenario
To set up the groups for the scenario, follow these steps:

1. Start the WebSphere Process Server test environment and open the
administrative console. We first look at the existing groups and users that
come pre-configured with the test environment.

2. Expand Users and Groups and click Manage Groups. Click Search. You
see the three groups that are created already (Figure 3-139 on page 170).
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Manage Groups

Lfearch for Groups

Search by

¥ Search for

# Maxirnur results

Group narne VI I*

3 groups rmatched the search criteria,

|1o0

| Create... | | Delete || Select an action... _V_I | | |*f’—|
— =
Selact TR Creszcription Unique Marme
narne
B .
I:l d1 departrnant 1 cn=Horne
- ermplovees Entaertainment,o=defaultWIMFileBasedRealrn
|:| dz departrnent 2 cn=widget
- employees Division,o=defaultWIMFileRasedRealm
|:| rmanagers  all managers cn=rnanagers,o=defaultWIMFilaBasadRealrn
Page 1 of 1 _ Total: =

Figure 3-139 Test environment default groups
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3. Expand Users and Groups and click Manage Users. Click Search to see the

list of existing users (as shown in Figure 3-140).

Search for Users

Search by #Search for ¥ Maximurm results

Uzer ID il b

100

9 users matched the search criteria,

| Create... | | Delete Select an action... w |||ﬁ

Select | User ID nF;T_SntE nLaa:_ltE E-rrail Unique Mame
|:| admin adrmin  admin uid=adrin,o=defaultWIMFileBasz
[] Edaniel Bonnie Daniel Bonnie, Daniel@ibm. com uid=bdaniel,c=defaultWIMFilzB 3
|:| decampbell David Campbell David Campbell@ibr.com wid=dcampbell,o=defaultW IMFilg
|:| dedwards Doug Edwards Coug Edward=@ibr. corm uid=dedwards,o=dafaultW IMFila
|:| jflarmes Jeffrey lames Jeffrey.Jarmes@ibrn, corm uid=jjarnes,o=defaultWwIMFil=k 2
|:| lcarlesberg Linda <Carlesberg Linda, Carlesberg@ibrn, corm uid=lcarlesberg,o=defaultWIMFil
|:| mburnnet Mary  Burnnet Mary, Burnnet@ibrn. com uid=mburnnet,o=defaultWIMFilg
|:| rmcharles  Mary  Charles Mary. Charlezi@ibrn, corn uid=rncharles,o=defaultWIMFil=f
|:| dwards Ron Edwards Fon.Edwards@de.ibm uid=raedwards,o=defaultWIMFil=f

Fage 1 of 1 Total: 9

Figure 3-140 Manage Users view in the administrative console
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Create a new group by going to Manage Groups and then click Create.

Enter the group name Order Management, and click Create (Figure 3-141).

# Group name

Order Managernent

Cescription

Uzed far Order Management scenario

I Create || EancelJ

Figure 3-141 Create group Order Management

6. The group is created. A prompt displays that allows you to create another
group (Create Like) or to close the configuration (Close). Use the Create Like
option to create the Financial Office and Warehouse Office groups. (On a
stand-alone server, you also need to create a managers group.).

7. Verify the groups that you created as shown in Figure 3-142.

| Create... || DE|E13E—| Select an action...

Select Group name Crescription

I:l Financial COffice uzed in redbook

|:| Crder Used for redbaak <rder
Managerment Managerment scenario
Warehouse .

| Office uzed in redbook

|:| di departrnent 1 ernployees

|:| dz departrment 2 ermmployees

[[1 managers all managers

Page 1 of 1

v = e

Unique Marme
cn=Financial Offica,o=defaultwIMFileBazaedRealrm

cn=Crder
Managerent,a=defaultwIMFileBasedRealm

cn=Warehouse
Office, a=defaultwIMFileBasedRealm

cn=Horme
Entertainment,o=defaultw IMFileBasedRealm

cn=widget Divizion,o=defaultwIMFileBasedRealm

cn=managers,o=defaultwIMFileBasedRealm

Total: &

Figure 3-142 Groups search results
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8. Now, make the Financial Office and the Warehouse Office groups members
of the Order Management group. Click the Order Management group, then
switch to the Members tab. See Figure 3-143.

Manage Sroups

Group Propertes

FGeneraY Mermbers Y Group: N

Group narme

|Order Managernent |

The group haz 0 members,

| Add Users... | | Add Groups... | |

Page 1 of 1 _Tntal: ]

Figure 3-143 Order Management's members
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9. Click Add Groups, and then click Search to see a list of the groups.

10.Select the Financial Office and Warehouse Office (use the Ctrl key to select
both), and then click Add. (Figure 3-144).

Add Groups to a Group

Sroup narne

Order Managerment

Search for groups that will be members of this group.

Search by *gearch for #Maximurm results
Group name | W # 100

managers

[ ][ |

Figure 3-144 Adding groups to a group
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11.Close the window and verify the members of the Order Management group as
shown in Figure 3-145.

Manage Groups

Group Properbes

FGeneral¥ Member: Y Group: N

iGroup nare

|Order Managermnent |

The group haszs 2 members,

| Add Users... | | Add Groups... | | Remove | Ir ['ﬁ R
Select s Tupe Urigue Mame
I:l Financial Office m cn=Financial Office,o=defaultWIMFileBazedRealm

D warehouse Office m cn=Warehouse Office,o=defaultwIMFilebasedrealm

Page 1 of 1 Total: 2

Figure 3-145 Order Management’s members

You have finished adding the groups for the scenario and configuring the
relationship among the groups.

Setting up the users for the scenario
Now, create four users:

» Two who belong to the Financial Office (a manager and a regular user)
» Two who belong to the Warehouse Office.

Follow these steps:
1. Go to Manage Users and then click Create.

2. Enter the User ID janedoe, and then click Group Membership as shown in
Figure 3-146 on page 176.
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#zer ID

janedoe Group Membership
#* First narme #Last name

E-rnail

*Ppazzword # Confirm password

| Create | | Cancel

Figure 3-146 Create a user: janedoe

3. Click Search.

4. Select Financial Office and managers, then click < Add as shown in
Figure 3-147. Then, click Close.

Group Membership

Specify the search critaria that vou want to use to find the groups that vou want th

Search by ¥ Search for #Maximum results
Group narme W F ia0a
y - |
Search
Current groups & rnatching groups,
Financial Office COrder Managerment
mManagers i Warehouse Office
] di
dz

Remowe =

Close |

Figure 3-147 Adding janedoe to Financial Office and managers groups
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made the user ID and password the same.

Create a User

#User ID

janedoe

#First name

Jane

E-rnail

hanedue@itsn.cnm

#Ppazsword

Create || Cancel

Group Membership

#Last name

Caoe

# Canfirm pazsword

]

Figure 3-148 Create a User wizard

. Complete the information for user janedoe, then click Create. For testing, we

6. A message displays that indicates the user ID was created and gives you the
option to close the window or to create a new ID. Click Create Like to create

the following users:

— Jjanesmith in the Financial Office group

— Jjohnsmith in the Warehouse Office and managers groups

— johndoe in the Warehouse Office group

Verify the users in your repository look as shown in Figure 3-149 on

page 178.
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| Create... | | Delete Select an action... W
Select| UserID nFE:rnf:a nl;an::a E-rnail
D adrnin admin admin
D bdaniel Bonnie Daniel Bonnie.Daniel@ibrn. com
D dearnpbell David Campbell David. Carmmpbell@ibrn, corn
D dedwards Doug Edwards Doug.Edwards@ibrn. carm
D janedoe Jane Doe janedoe@itso.com
D janesrmith Jane Srnith johnsrmith@itzo, corm
[l iiames Jeffrey  James Jeffrey. Jamesz@ibm. com
D jichndoe John Doe johnsrmith@itso, corm
|:| johnzrmith  John Srnith johnsrmith@itzo, corm
D lcarlesberg Linda Carlesberg Linda.Carlesberg@ibm.caom
D mburnnet Mary Burnnet Mary, Burnnet@ibro, corm
[1] mchardes Mary Charles Mary. Charles@ibrn. com
] redwards Ron Edwards Ron.Edwards@de.ibrn
Page 1 of 1

Unigue Mame

uid=admin,o=defaultWIMFileBasedRealm
uid=bdaniel,o=defaultwIMFileBasedRealm
uid=dcarmpbell,o=defaultwIMFileBasedRealm
uid=dedwards,o=defaultWIMFileBasedRealm
uid=janedoe,o=defaultwIMFileBazedRealm
uid=janesmith,o=defaultwIMFileBasedRealm
uid=jjames,o=defaultWIMFileBasedRealm
uid=johndoe,o=defaultwIMFileBazedRealm
uid=johnzmith,o=defaultwIMFileBazedReaalm
uid=lcarlesberg,o=defaultWwIMFileBazedRealm
uid=rnburnnet,o=defaultWwIMFileBasedRealm
uid=mcharles,o=defaultwIMFileBasedRealm

uid=redwards,o=defaultwIMFileBasedRealm

Total: 13

Figure 3-149 Users in repository
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This concludes the user configuration. You now test that the users and groups

that you configured work as expected.

Testing the users and groups

In this section, we show how to test the users and groups configuration from
WebSphere Integration Developer and from the administrative console.
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Testing from WebSphere Integration Developer
To test from WebSphere Integration Developer:

1. Open the OrderManagementBP business process.

2. Open the in-line human task, OrderManagementBPTask1 (Figure 3-150). To
open this task, select the Financial officer authorization human task. In the
Details tab of the Properties view, click Open.

i admin Console .Q, OrderManagementEP i COrderManagementBPTaskl X
+*To-do Task =
Mame CrderManagermentEPTaskl

FService Interface

rPeople Assignment {Receiver) =

{3 Potential Owners | Group Members

| Grouphklame * Financial Office

Includesubgroups * falze

Figure 3-150 In-line Financial Office human task

3. Select Potential Owners, and go to the Properties view. Click Test, as shown
in Figure 3-151.

= Properties 52 Problems | Servers | Console =5

{2 staff role: Potential Owners

People assignment criteria: | Group Members v | [Test... ]

Figure 3-151 Financial Office Potential Owners
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4. Select WebSphere Process Server v6.1 and click Submit (Figure 3-152).

4= Test People Search f'5_<|

Select a server to perform the Test People Query,

SErver:

WiebSphere Process Server vwa, 1 \ﬂ

The following people have been Found:

janesmith
janedoe

Figure 3-152 Test People Search results

5. Two users are found: janesmith and janedoe.

6. Repeat steps 2 through 5 to test the Warehouse Office
(OrderManagementBPTask2) people query.

Testing from the administrative console
To test from the administrative console:

1. Go to Manage Groups and then click Search.

2. Click Financial Office. Then, click Members. Verify that you have two
members, Jane Doe and Jane Smith.

3. Repeat these steps to check that the Warehouse Office has two members,
John Smith and John Doe.

This concludes the users and groups setup and testing.
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3.5.5 Testing the human tasks in the test environment

To test the human tasks in the test environment, follow these steps:

1. Start the WebSphere Process Server test environment.

2. Deploy the OrderManagementApp module.

3. From the assembly diagram, right-click the canvas and select Test Module.

This test uses the same process and data that we describe in “Testing the
rules” on page 132. Use the following parameters:

— Initial request parameters: Import from
OrderManagementinput_ HUMAN.xml.

— Item output parameters: Import from item003.xml. Set RC=0.

— Customer output parameters: customer10003.xml. Set RC=0.

— Order output parameters: copied from Order input parameters. Set RC=0.
4. Ensure that you see three emulators for Customer, ltem, and Order.

5. Set the Detailed Properties and the initial request parameters as shown in
Figure 3-153.

- Detailed Properties

Confiqguration: | Default Module Test
Module: CrderManagement

Component: OrderManagementBP

Inkerface: CrderfManagementIF
Qperation: createdrder

Figure 3-153 Detailed properties for human task test

6. Click Continue to start the test.
7. Set the emulation values for item using item003.xml, and click Continue.

8. Set the emulation values for customer using customer10003.xml, and click
Continue.
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9. The test continues and then pauses after both rules have been run (see
Figure 3-154).

& Invoke started Target operation:  authorize
Sl Trevoke {OrderManagementBP:createCrder)

‘r’ﬁ Emulate {CustomerServicelF retrieveCuskomer) .
¥ Ermulate (ItemServicelF retrisveltem) | Ex| Bt O

Response parameters

‘r"}_’? Ernulate (OrderServicelFicreateCrder) | Mame Type | Yalue
1 Request (OrderManagementEP -- = FinancialOfficeRG: authorize)

[ Request (OrderManagementBP --» WarehouseOFficeRe: authorize) = "I R ] v
€1 Response (COrderManagementBR <-- WarehouseOfficeR G autharize)

€1 Response (CrderManagementBP <-- FinancialOfficeRiG: autharize)

(B Ireeoke returned

Figure 3-154 Human Task test pausing for tasks
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10.Launch the Business Process Choreographer Explorer. Go to the Servers
view. Right-click the WebSphere Process Server and select Launch —
Business Process Choreographer Explorer. Enter:

— User Name: janedoe
— Password: janedoe

Click Login.

Business Process Choreographer Explorer

Help

Welcome, please enter your information.

The page vou requested is only available to reqistered users. Enter
yvour username and password and click Login,

User Marme: |janedu:|e

Password: [seesses

WebSphere. ELTIOE

Figure 3-155 Business Process Choreographer Explorer login
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The Business Process Choreographer Explorer opens up to janedoe’s to-dos,
as shown in Figure 3-156.

My To-dos

Use this page to work on tasks that are assigned to yvou, Hi

|Star‘t |W|:|rk on | |Release | |Transfer| | Refresh |Change Priority | | Change Business Category

[ Priority & Task Mame State & Kind Owner & Originator 3 Escalated 3
| 5 Financial officer authorization Ready To-do Task admin no
Items found; 1 Items selected: O Page 1 of 1 Items per page; | 20 |w

Figure 3-156 janedoe’s To-dos

11.Click Financial officer authorization. Then, click Work on (Figure 3-157).

Task Instance

Use this page to display information about the task and, optionally, to work on the task. H|

B
W| suspend | [Resume | |[Transfer | |Relzase  |cChange Priority | | Change Business Category

Task Description

Task Name Financial officer authorization
Description
Reason Potential Qwner
Details
Task ID _TkI:a01b0118.529b1cE80.4f55d5f6 f4920115

Figure 3-157 janedoe’s Task Instance
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The Task Message open as shown in Figure 3-158.

ICompIete |Save |Re|ease |Cance|

Task MName Financial officer authorization
Task Input Message
Form ¥iew

CUSEOMEr | ostiD 10003
custhame THZ itso Corp.
address 4205 =, Miami Blvd
zipizode 27709
city RTF
state MNC
budget 5000
soldToDate 10000

Brcler ardID 1003
arnount 100
submitterID users
state CREATED
creationDate 2/25/08 9:57 PM
completionDate 2/25/08 9:57 PM
itern Gty zZ0

itern iternID IT_003

iternMarme  Itern003
price 5

warehouses | Lboip stock indelivery itemGtyPartial

WHS_a 0 10 i
WHS_B 0 45 5]
WHS_C 0 5 5]

View Source

Task Output Message
Form ¥iew

financialRuleRC RO

Edit Source

Figure 3-158 janedoe’s Task Message

184  Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



12.Enter APPROVE in the Task Output Message as shown in Figure 3-159.

Task Qutput Message
Form ¥iew

fi ialRuleR C
inancialFule RC |[6RPROVE

Edit Source

Figure 3-159 janedoe’s Task Output Message

13.Click Complete.

14.Log out and then login as johnsmith.

15.Click Warehouse officer authorization. Then, click Work on.
16.Click the Task Input Message’s View Source.

Tip: In V6.1, the Business Process Choreographer Explorer lets you view
the input and output as XML. This view makes it easier to copy the input
value and populate the output value by pasting or to have some predefined

XML to use as either an input or output.
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17.Select the contents of the item tag as shown in Figure 3-160.

warehouse officer authorization

Source Yiew

<itermnQty =Z0</itern Qty =
{Drder}

=

<fauthorize_,_type=

Miew Farm

Figure 3-160 Source view of input message
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18.Right-click Copy. Then, set the Task Output Message warehouseRuleRC.RC
value to ACCEPT, and click Edit Source as shown in Figure 3-161.

Tasl Cutput Message

Form Yiew

itermn

iternID |

itemMame |

price |

warehouses ndd

warehouseRuleRC

RC |accERT

Edit Source

Figure 3-161 johnsmith’s Task Output Message

19.Select the item tag in the task output message (Figure 3-162).

Task Qutput Message
Source ¥iew

<?xml wersion="1.0" encoding="UTF-8"7 =

<authorizeResponse_._type xsiitype="if:authorizeResponse_._type"
xmilnsesi="http Afwwm w3 org/2001 =MLSchema-instance”

wrmlns:if="http://OrderManagement/WarehouseduthorizationIF" =

<warehouseRuleRC =
<RC=8CCEPT/RC>

</warehouseRuleRC=

=/authorizeResponse_._type=

Figure 3-162 Default item tag in Task Output Message
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20.Right-click the selected item tag, and then select Paste. Replace the
itemQtyPartial for WHS_A and WHS_C. Set the itemQtyPartial for WHS_A to
9 as shown in Figure 3-163.

Task Output Message
Source Yiew

TCETT
<itemnID=IT_003«/iternIl =
<jtemMame=Iterm003=/temMName =
<price=5</price =

<warehouses>

arehouses=

</

Figure 3-163 WHS_A’s values

Set the itemQtyPartial for WHS_C to 5, as shown in Figure 3-164.

<warehouses=

< ite i : ywPartial=
</warehouses =

Figure 3-164 WHS_C’s values

21.Click Complete and log out.

22.Go to the Console view and look for the message that tells you that the
process is completed, as shown in Figure 3-165.

B Console X

Build Activities | Properties | Problems | Servers

Web3phere Process Server wb, 1 [WebSphere Process Server] Web W 3& E® Eﬁ =

SYS T emcnit O Order Management process — End
ServletWrappe I SBVEQZ42T: [BPCExplorer widNode serwverl]
ServletlWrappe I SEVEQZ42T: [BEPCExplorer widNode serwverl]

Figure 3-165 Console view after running human tasks

Tip: If you check in your code to CVS, check in the changes.
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3.6 Implementing and testing the final verification steps

In this section, we explain how to implement the final verification steps,
encapsulated in a Choice activity in the OrderManagementBP, as shown in
Figure 3-166.

4 Final Verification

ase

Ernptyaction

Figure 3-166 Unimplemented final verification Choice activity

If the financial and warehouse tasks are APPROVED, go through the Confirm
Order steps. Otherwise, execute the Suspend Order steps.

The Confirm Order steps are:

Initialize the order for update.

Update the order.

Update the item.

Initialize the customer for update.

o~ 0D~

Update the customer.

The Suspend Order steps are:
1. Initialize the order for update.
2. Update the order.

3.6.1 Implementing the final verification steps

You implement the logic that we have defined by defining the Case logic in the
final verification activity and an Otherwise element. Below each, you add Java
snippets and Invoke activities to the Choice activity.
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Setting the Case logic and Otherwise element
Set the Case logic by following these steps:

1. Click the Case element. Go to Properties — Description and set the
Display Name to ConfirmOrder, as shown in Figure 3-167.

Build Activities Problems | Servers ¥ =0

Description " Case - Case

Details Display Mame: ConfirmOrder|

Figure 3-167 Case Display Name

2. Go to Properties — Details and build the Case as shown in Figure 3-168.
(The process is similar to that described in “Adding a Choice activity to verify
the customer and item exist” on page 86.)

/_\ Case - Case

Expression language: | 5ame as Process (Javaj v

Expression Type: () Visual () Java

h i+ (=)
*) (=)
(= Main group texk equal ko (ignore case) and

financialRuleRC.RC
X+ Expression E’ l__=§'g

% standard. ., "APPROVE"

return

L;'g Java...
&= Chiice text equal ko {ignore case)
@, wihile warehouseRuleRCRC -
. i
wow
2% For Each e

&5 Repeat

Figure 3-168 Case Details

3. Right-click Final Verification and select Add Otherwise (Figure 3-169).

oE

+ | 4 Final Yerification |«
= Add Okherwise

ConfirmCrder

Figure 3-169 Add Otherwise context menu
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The Final Verification activity now has two branches as shown in Figure 3-170.

4 Final verification

[ ] [ )
ConfirmOrder J Ctherwise

Ernptyaction

Figure 3-170 Final Verification Choice activity with Case and Otherwise

Implementing ConfirmOrder
The Confirm Order steps are a series of Java snippets and Invoke activities.
Follow these steps to implement:

1. Right-click Empty Action. Select Change Type — Snippet. Then, rename
the snippet Init Update Order, as shown in Figure 3-171.

4 Final verification

ConfirmOrder Ctherwise

- L
|'sh| Irit Update Order |
- L

Figure 3-171 Snippet Init Update Order

Additional material: The Java code for this snippet is contained in
BusExampleSnippets\ConfirmOrder_InitUpdateOrder.txt. See Appendix B,
“Additional material” on page 461.
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2. Set the details as shown in Figure 3-172.

Build Activities Problems | Servers

Dekails

Server
Adrniniskration
Ervironment

Ewvent Monitor

Global Event Settings

[ Snippet - Init Update Order
Civisual (%) Java

order.set3tring("state™, TCONFIERMEL™) :
java.util.Date dCurrent = new Java.util.Date():
order.setDate ("completionbate™, dCurrent) :

Figure 3-172 Init Update Order details

3. Right-click ConfirmOrder. Select Add — Invoke. Then, name the Invoke
Update Order -- CONFIRMED, and set the Invoke’s details as shown in

Figure 3-173.
Build Activities mwublems Servers
- <& Invoke - Update Order -- CONFIRMED

Details Partrer:* OrderServicelF

Carnpensation

Correlation Interface:* OrderServicelF

Expir ation Cperation:®

SErver Ise Data Type Wariables

Adrninistration Hame Yarighble

Ervironnent order order

Event Monitar B Inpukisy | ikem item

Global Event Settings cuskomer cuskomer |...

[ Cutpuk(s) | returnCode | orderRC

Figure 3-173 Invoke Update Order -- CONFIRMED

Note: Make sure that you select the UpdateOrder operation. The default

operation is createOrder.
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4. Add another Invoke activity Update Order -- CONFIRMED. Name the activity
Update Item, and set the Invoke Details as shown in Figure 3-174.

Build Activities Problems | Servers

Description & Invoke - Update Item

Details [P ItemServicelF Browse, .

Compensation

Carrelation Interface:* IkemServicelF
Expiration Operation: M
Server Use Daka Type Variables
Adrninistration Marme 5hle
Erviranmment B Inpukis) | item item
Event Monibor [ Dukpuk(s) | returnCode | ikemRC

Global Event Settings
Figure 3-174 Invoke Update Item

5. Right-click ConfirmOrder. Select Add — Snippet. Then, name the snippet
Init Update Customer, and define the snippet as shown in Figure 3-175.

[ Snippet - Init Update Customer

®wisual () Java
% I-\.é.I\ I-\.E.I\

[== Main group

%+ Expression

customet, soldToDate + order, armounk custamet, soldToDake

Figure 3-175 Init Update Customer snippet
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6. Right-click ConfirmOrder. Select Add — Invoke. Then, name the Invoke
activity Update Customer, and configure the detail properties for the Invoke
activity as shown in Figure 3-176.

Mmblems SErVErs

Description & Invoke - Update Customer
Dietails Partner:* CustamerServicelF
Compensakion

Correlation Inkterface:™ CustomerServicelF
Expiration Operation:* I@ _ll
Server Ilse Daka Type Yariables

&drniniskration Mame Yariak
Ervironmenk B Inpukis) ciuskome cuskomer

Evvent Monitar [E» Cukputis) | returniCode | customerReC |,

Global Event Settings

Figure 3-176 Invoke Update Customer

7. Verify the Confirm Order design as shown in Figure 3-177.

. Final Yerification

ConfirmCrder Otherwise

L;é Init Update Order
& Update Order -- CONFIRMED
<§’ Update Ikem
[ Init Update Customer

& Update Customer

Figure 3-177 Confirm Order design
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Implementing Suspend Order steps
The Suspend Order steps are also a series of Java snippets and Invoke
activities. Follow these steps to implement:

1. Right-click Otherwise. Select Add — Snippet. Name the snippet Init
Update Order, and define the snippet as shown in Figure 3-178.

Additional material: The Java code for this snippet is contained in
BusExampleSnippets\Otherwise_InitUpdateOrder.txt. See Appendix B,
“Additional material” on page 461.

Build Activities BN 4 Problems | Servers

Description | Snippet - Init Update Order
Details O visual (%) Java
Server -
order.setitring ("ordID®, processID):
Administration order.setString("state™, "SUSPENDED™):
Ervvironment java.util.Date dCurrent = new java.util.Date(]:
Event Maonitar order.zethate ("completionlate™, dCurrent):

Figure 3-178 Init Update Order snippet
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2. Right-click Otherwise. Select Add — Invoke. Then, name the Invoke, Update
Order -- SUSPENDED, and define the property details as shown in

Figure 3-179.
Description & Invoke - Update Order - SUSPENDED

Details Fartner:* OrderServicelF

Campensation

Correlation Interface:* OrderServiceIF
Expir atian Cperation:* @l
Server Use Data Type VYariables
#dministration Mame Variak
Envitonment order order
Event Monitor B Inpukis) | iker item
Global Event Settings cuskomer cuskomer |...
[ Cukput(s) | returnCode | orderRC

Figure 3-179 Invoke Update Customer

3. Verify the Final Verification design looks as shown in Figure 3-180.

4 Final Yerification

ConfirmCrder Ctherwise
L;-!; Init Update Order L;-'g Init Update Crder
& Update Order -- CONFIRMED & Update Order - SUSPENDED

é) Ipdate Ikem
L;-'g Init Update Customer

4 Update Customer

Figure 3-180 Final Verification design
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4. Save the Projects. There are no errors in the Problems view.

3.6.2 Testing the final verification steps

You now test the BPEL with the two pertinent test cases: APPROVED and

REJECTED. For the APPROVED case, the process goes through the
ConfirmOrder path, while for the REJECTED case it goes through the Otherwise

path.

Confirming Order test

Test the module using the Approve input data and the settings shown in
Figure 3-181. Use the following parameters:

» Initial request parameters: Import from
OrderManagementinput_ APPROVE.xml.

» Item output parameters: Import from item001.xml. Set RC=0.

» Customer output parameters: customer10001.xml. Set RC=0.

» Order output parameters: copied from Order input parameters. Set RC=0.

Confiqurakion: | Defaulk Module Test w
Module: CrderManagement w
Component: OrderfManagementEBP W
Interface; OrderiManagementIF W
Qper ation: createCrder W
Initial requ patrarneters
8
| Marne Yalus
- % orderManagement. .. | W

1 euskID ¥ 10001

0 ikemID ¥ IT_001

T ibemcty ¥ 15

[ submitterID v userl

T submitterEmail v userli@koglehw.itso,ral ibm.com

Figure 3-181 Approve input data
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After running the scenario, note the emulation points for updateOrder,
updateltem, and updateCustomer, as shown in Figure 3-182.

g~ | B (=l
= fff'p{ Invoke {CrderfManagementBP:createCrder)
= F'p. Invake skarked

8 1rvake (OrderManagementBP:createCrder)
‘r"i} Emulate (CustomerservicelF retrigveCuskamer)
‘r('i} Emulate (TtemServicelF:retrieveltem)
‘r""i} Emulate (Order3ervicelF :createCrder)
B+ Request (OrderManagementBP -- = FinancialOfficeRG: authaorize)
B Request (OrderManagementBP -- = WarehouseOfficeR G:authorize)
il Response (CrderfanagementBP <-- \WarehouseOfficeRia: authorize)
il Response (CrderfManagementBP <-- FinancialofficeRa: authorize)

™ Emulate (OrderServicelFupdatedrder

7 Emulate (TkemServiceIFiupdateltem)

‘r('i} Emulate (CustomerServicelF updateCuskamer)
B 1rvoke returned

Figure 3-182 Confirm order execution steps

Suspending Order test

Test the module using the Reject input data and the settings shown in
Figure 3-183 on page 199. Use the following parameters:

» Initial request parameters: Import from
OrderManagementinput_ REJECT.xml.

» Item output parameters: Import from item002.xml. Set RC=0.
» Customer output parameters: customer10002.xml. Set RC=0.

» Order output parameters: copied from Order input parameters. Set RC=0.
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_onfigurakion: |DeFauIt Module Test W |

Todule: | CrderManagement w |
_omponent: | CrderManagementEP W |
nterface: | OrderfManagementIF W |
peratian: | createOrder A |

Invoke expork using binding

nitial request parameters

|

| Mame Type Yalue _N

= %g orderManageme.., | CrderManagementinput W

1 custID string + 10002
I ikemIm string W IT_00z2
I itemoty init V10
[ submitterID string o UserZ
1 submitterEmail — string W' user2@koglshe.itso,ral.ibm. com

ure 3-183 Reject input data

After running the scenario, note the emulation points for updateOrder only, as
shown in Figure 3-184.

-lE % 0Om|
= ‘E"i/ Irvoke (OrderManagementBP; createCrder)
= T Invoke skarted
S trvoke (DrderManagementBP createCrder)
\'r}':? Emulate (Customer3ervicelF:retrieveCuskamer)
“r{'l:‘ Ermulate (TtemServicelF:retrieveltem)
‘r(ﬁ' Ermulate {OrderServicelF:createCrder)
5 Request {CrderManagementBP -- = FinancialofficeRd
Bl Request (OrderManagementBP -- = WarehouseOfficg
< Response (OrderManagementBP <-- WarehouseOfF
<1 Response (OrderManagementBR <-- FinancialOFficer
"r(ﬁ Emulate (OrderservicelF updateCrder)
B 1rvoke returned

Figure 3-184 Suspend order execution steps

This concludes the final verification implementation.
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Tip: If you check in your code to CVS, check in changes.

3.7 Adding the ForEach activity and test

This section explains how to fulfill an order that is placed (as shown in

Figure 3-185). When the order is created, it has an associated item and quantity
of that item that is requested. You need to add a call to the Warehouse
Availability Mediation to tell you how this order will be fulfilled across the
warehouses. After you know which warehouses will fill the order, you also need
to calculate the total stock that is available throughout the warehouses. Total
stock is used as an input to the InvokeWarehouseOfficeBR. In the testing that
you have done so far, you have used the initial value for total stock of 0 and
passing it to the rule.

'@’ Check if both custamer and ikem exisk

Customer or Ikem does nok exist Otherwise
Errar *-Ej Set Order creation parameters
[S] Terminate <§> Create Order
[ ] L ]

L;-Ej Calculake Takal Skack,
L]

Figure 3-185 Create order steps stubbed out

To invoke the Warehouse Availability Mediation, you add an Invoke activity after
Create Order, followed with a ForEach activity that you use to iterate over the
array of warehouses to calculate total stock. You then implement these activities
and then test them.
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3.7.1 Implementing ForEach activity and warehouse splitting steps

The first step is to add an invoke of the Warehouse Availability Mediation followed
by the ForEach activity.

Invoking the Warehouse Availability Mediation
To invoke the Warehouse Availability Mediation:

1. Open the OrderManagementBP and add the WarehouseltemSplitlF as a
reference partner, as shown in Figure 3-186.

2 OrderManagern, .

0@ Interface Partners &0 3

b OrderManagernentIF
f# Reference Partners ¢ 3

F CustomerServicelF

F ItemServicelF

F OrderServicelF

F Financial OFficeBRIF

F wWarehouseOfficeBRIF
| F WarehouselkemSplitlF
& Yariables SO

Figure 3-186 OrderManagementBP reference partners after adding warehouse split

2. Add an Invoke activity below Create Order and name it Split Items Across
Warehouses as shown in Figure 3-187.

Otherwise

| set order creation pararmeters

& Create Order

B 5 8

L;é Calculate Total Skack.

Figure 3-187 Adding invoke Split Items Across Warehouses
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3. Define the detail properties for Split ltems Across Warehouses as shown in

Figure 3-188.

Build Activities Problems | Servers | Console | Progress
Description & Invoke - Split Items Across Warehouses
Details Fartner:* WarehouseIternSplitlF
Campensation

It H
Carrelation Interface: WarehouseltemSplitIF
Expiration Operation:* split “|
Server lUse Data Type VYariables
fdrninistration Mame
Environrent ikern | ikemn
: B4 Input(s) ,

Ewvent Manitar order | order

Global Event Settings | | [Er Cukpub(s) | iter item

Figure 3-188 Details of Split Items Across Warehouses

These steps are all that you need to do to invoke the Warehouse Availability
Mediation.
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Using the ForEach activity to calculate total stock

To calculate the total stock, use the ForEach activity and iterate over an item’s
warehouse array. You can obtain this updated item as a return value from the
Warehouse Availability Mediation. Follow these steps:

1. Find the ForEach activity in the Palette in the Structures list. Drag the
ForEach activity below Split tems Across Warehouses.

2. Move Calculate Total Stock within the ForEach activity a shown in
Figure 3-189.

Ctherwise

I_;g Set Order creation parameters
<§> Create Order
<§> Split Ikems Across \Warehouses

% ForEach

I_;g Calculate Tokal Stock,
[ ]

Figure 3-189 ForEach with snippet

3. Click the ForEach activity. Then, go to the Details tab in the Properties view.
Notice the defaults for execution of iterations (sequential) and early exit

criterion (none). You do not need to make changes here because you want to

loop sequentially through the values of the array and because you do not
have any early exit criterion. (You want to go over each array value.) Set the
iteration variable to a more consumable value, and specify the array over
which you want to iterate.

Tip: While we show a very simple example here, this ForEach activity can
have many activities within it (including invoke a sub-process). For example, it
can execute in parallel, it can have early exit criterion, and so on.
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4. Change the Index-Variable Name from the default (Index) to w as shown in

Figure 3-190.
Build Activities Problems | Servers | Consaole | Progress ¥ =0
Description #%% ForEach - ForEach
Details Execution of iterations: (%) Sequential () Parallel

Server

Index-Yariable Mame; | a . |

- Iteration

Event Monitor

Global Event Settings

Define the bounds of the range to ikerate over by specifying an iteration type,

|

Type:  0g0g

+ Early Exit Criterion

Define when to exit the ikeration,

Type:nons

Figure 3-190 Set the Index-Variable Name of a ForEach
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5. Set the iteration type by clicking none to open a context menu. Expand Array

and select the warehouses array as shown in Figure 3-191.

vy

£%% ForEach - ForEach

Execution of iterations: (%) Sequential () Parallel

Index-Yariable Mame: W

w Iteration

Define the bounds of the range to iterate over by specifying an iteration bype,

Type:
SRR 21 ay (dynamic bounds)
=
1 [€] warehouses : Array of
1 Integer {static bounds)
Lﬂ‘ffﬂ . Expression L y_Sa
Define vhe
Type: nox
< | pJ
—|

Figure 3-191 ForEach iteration context menu
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6. Verify the ForEach activity details as shown in Figure 3-192.

Build Activities Problems | Servers | Consaole | Progress ¥ =0

Z%% ForEach - ForEach

Description
Details Execution of iterations: (%) Sequential ) Parallel
Server Index-Yariable Mamne: | W

Event Monitor
- Iteration

Define the bounds of the range to ikerate over by specifying an iteration bype,
Type: drray (dynamic boundsy

= & item
-7 warehouses

Global Event Settings

b Early Exit Criterion

Figure 3-192 ForEach details

Calculating Total Stock snippet

The following steps show how to add logic to the snippet within the ForEach
activity to calculate the total stock. The logic is to increment the Total Stock
variable by the current warehouse’s stock. Key learning steps are how to use the
index to access the current warehouse from the array and create a temporary

variable within a Java snippet.

To calculate the Total Stock snippet:

1. Rename the snippet Calculate Total Stock to Add to Total Stock (as shown
in Figure 3-193) to be more reflective of the step that you are performing.

2% ForEach

Figure 3-193 Rename snippet Calculate Total Stock, Add to Total Stock
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2. Open the Details tab of the Properties view. Create a temporary variable

called currentWarehouse, of type Warehouse as follows:

a. Find the Standard visual snippet create specific BO under SCA services

and click OK (Figure 3-194).

Standard YWisual Snippets:

[= relationship service -
E-[= SCA services

LE:-.Q add item to soap-encoded array

LEF'Q are BC's Equal

LEE:Q are BO's Equal (shallow)

L=_:-'g copy BO

L=_:-'g copy BO (shallown

':::-'g copy lisk conkents

'_E‘J-'g creake BO

LE.':-.Q create specific BO

LE:-.Q get B ChangeSummary Service
% nak Rnnakainhisck Service

[ Ok l [ Cancel

Figure 3-194 create specific BO standard snippet

b. Select Warehouse as the data type and click OK.
c. Click the canvas to add the create Warehouse snippet as shown in

Figure 3-195.

Build Activitiemrnblems Servers | Consale | Progress
Diescription  Snippet - Add to Total Stock
Details visual O Java
Server [:3 hﬂ‘ .&{
ddrninistration (= Main group create Warehouse
Enwviranment E‘_:

: *+Y Expression
Event: Monitar
- . Standard...
Global Event Settings | | .,
L;g Java...
= Chaice

Figure 3-195 create Warehouse snippet on canvas
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3. Add an expression onto the canvas. This expression is your temporary
variable, currentWarehouse. Follow these steps:

a. Click the expression and type currentWarehouse.

b. Link create Warehouse to the currentWarehouse variable. This link sets
the currentVariable’s type to Warehouse. See Figure 3-196.

Build Activities Problems | Servers | Console | Progress
Diescription [# Snippet - Add to Total Stock
Details ®visual ) Java
e F e
Adrniristration = Main group create Warehouse . R
Environmment L_=§:g current\Warehouse
i L]

Event Monitor ¥ Expression

: . standard. ..

Global Event Settings | | .
=4 1ama

Figure 3-196 The create Warehouse temporary variable of type Warehouse

4. Add a snippet to access the current array value as follows:

a. Find the Standard Visual Snippet list, select list — get item at index, and
drag it onto the canvas as shown in Figure 3-197.

4~ Add a Standard Visual ...
Standard YWisual Snippets:

== events T‘
E-=- list

LEE’{ add itern o lisk =
54 clear all ikems From lisk

get itemn at index
'_Efg inde: of item
=,
7 is lisk emply

(£

[ 8] 4 l [ Cancel

Figure 3-197 get item at index standard snippet
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If you hover over get item at index it provides a brief description of its
functionality, the input that it expects, and the output that it provides, as shown
in Figure 3-198.

gek ikem at index

LE.::-:
isk - aet itemn at index
Iaet the item at the given index in the lisk
[nputs:
lisk:Lisk(jawa, kil
indezink
Ioukpuk :
Cbjeck(java.lang)

Figure 3-198 get item at index parameters

5. Set the index input value for the array access:
a. Drag the w variable onto the canvas as shown in Figure 3-199.

creake Warehouse

=" currentiiarehouse

get ikem at index

T P
- L]

w
. L]

Figure 3-199 w variable onto canvas

b. Click w to open up its context menu and select “-” (Figure 3-200).

Figure 3-200 w’s context menu
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c. From the same context menu, select Number as shown in Figure 3-201.

@ i nillable:unsignedInt
® financialFuleRC ; Return
& tokalstockatwarehouses
@ itemRC : ReturniCode
= jkem : Ikem

@ warehouseRuleRC : Retu
-

[ [ o O B

currentWarehouse | Wan
ab Skring
;
& true
[ Falem v
L >

Figure 3-201 Select Number from context menu

d. Atthe Type a number prompt, enter 1 (as shown in Figure 3-202), and
then press Enter.

@ v nillable:unsignedInt
financialRuleR.C ; Returnt
kokalStockAbwarehouses
ikemRC : ReturnCode
itern ¢ Tkem
warehouseRuleRi : Retu
current'ws Type a number;
ab Skring 1|
1 Mumber
& true
A Falem
< >

Figure 3-202 Set numeric value from context menu

] o [ R R
LI S A I
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e. Link w -1 to get item at index as shown in Figure 3-203.

creake Warehouse
|__=5',: current\arehouse

aek item at index

. » he i LEﬁ:i'

Figure 3-203 Link w - 1 to get item at index

6. Set the output of get item at index to go to the temporary variable
currentWarehouse (Figure 3-204):

a. Right-click currentWarehouse, and then select Copy.
b. Click any where on the canvas, and select Paste.

creake Warehouse
E{! current'arehouse
gek itern at index
w -1 S LE;;
currentyarehouse

Figure 3-204 Adding another copy of currentWarehouse to the canvas
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c. Wire get item at index to currentWarehouse a shown in Figure 3-205.

create \Warehouse
I_Eﬁ'g current\Warehouse

get item at index

B

currentwarehouse

Figure 3-205 Set the output of get item at index

7. You also need to set the other input (the list) to get item at index (as shown
in Figure 3-206). The list is available from item.warehouse. Follow these
steps:

a. Drag item onto the canvas.
b. Using the context menu, set it to item.warehouses.

c. Link item.warehouses to get item at index.

create Warehouse
L_=§.-1' currentharehouse

gek ikern at index
item. warehouses currentWarehouse
L]

B

w-1

Figure 3-206 get item at index with all inputs and outputs set

8. The last thing that you need to do is to increment the totalStockAtWarehouses
by the stock amount at the current warehouse (as shown in Figure 3-207 on
page 213). Follow these steps:

a. Add an expression to the canvas, and set it to currentWarehouse.stock +
totalStockAtWarehouses.

b. Add totalStockAtWarehouses to the canvas.
c. Wire the two expressions.
9. Save the Project.
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create Warehouse
|__=;_'g currentiarehouse

get item at index

item.warehouses currentiarehouse
B
w-1
currentWarehouse, skock + tokalStockatWarehouses kotalstockatw arehouses

Figure 3-207 currentWarehouse.stock + totalStockAtWarehouses

At this point, there is one error in the assembly diagram. Recall that you added a
reference partner to the process, but the assembly diagram of the project has the
old version.

You can fix the error by following these steps:

1. Right-click OrderManagementBP in the assembly diagram and select
Synchronize Interfaces and References — from Implementation.

2. Click Yes.

The assembly diagram now has an OrderManagementBP with six references
and no errors, as shown in Figure 3-208.

2 OrderManagementEP =B
1 Palette

[ ®E

[-== Favarites 51

= Components ]

[k

1 (D) E= FinancialOfficeRia

U‘,ﬁ, Untyped Component &
] ,Q; OrderManagementBP
1.1

{1}

4=] Human Task

U‘,ﬂ Java
P e
- 1 (1) 5 warshouseOfficeRia

== Outbound Adapters
[-= Inbound Adapters

A1)

Figure 3-208 OrderManagement assembly diagram after adding warehouse split reference

This concludes the development steps for warehouse splitting and the ForEach
activity. You can now test the process, which is described in the next section.
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3.7.2 Testing the ForEach activity and warehouse split steps

In all previous tests, we concentrated on the approve, reject, and human decision
use cases and their associated sample data. For this test, you test the approve
use case and add another test (warehouse split), where the Warehouse
Availability Mediation determines that a warehouse is down and cannot be used
to fulfill the order. For this case, the warehouse might receive as an input an item
with three warehouses, but the response has only an item with two warehouses.

Testing with the Approve input data
Test the module using the Approve input data and the settings shown in
Figure 3-209. Use the following parameters:

» Initial request parameters: Import from
OrderManagementinput_ APPROVE.xml.

» Item output parameters: Import from item001.xml. Set RC=0.
» Customer output parameters: customer10001.xml. Set RC=0.
» Order output parameters: copied from Order input parameters. Set RC=0.

Configuration: | Default Module Test v
Module: CrderManagement w
Component: COrderfManagementBP W
Interface; OrderiManagementIF W
Qperation: createCrder b
Initis sk parameters

Figure 3-209 Approve input data
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Before starting the test, make sure you have four emulation points as shown in
Figure 3-210.

OrderManagernent_Test X

‘Q, QrderManagementEP ‘?&:ﬂ CrderManagement - Assembly Diagram

Configurations

Configurations } General Properties

R 5w [H

+ Detailed Properties

= Test configuration Default Module Test Component: OrderManager
= &5 Module OrderManagement AERerce:  wa i ealter
= T_] Emulatars
Ernulakion

ﬁ OrderManagementBP . CuskomerServicelF

ﬁ OrderManagementBP  IkemServicelF () Disabled

B .| OrderManagementBP, CrderServicelF (&) Manual emulation

o CrderManagementBP . WarehouseIkemSplit . .
g., CrderManagementBR  \Warehouselkem3plitIF @ Pragfammatic emulation

[= & Monitors
&d™ OrderManagementBP ., FinancialofficeBRIF - = FinancialOFFi File: <Mat defined=
&d” CrderManagementBP ., WarehouseOfFiceBRIF - Warehou: Browse. . | | Mew. ..

<

Figure 3-210 Configurations showing emulators for use case

To run the test:
1. Set the emulation values for Customer, Item, and Order. Then, the next
emulation point is WarehouseltemSplitlF, as shown in Figure 3-211.

= ﬁﬁ Irvoke (OrderManagementBP:createCrder)

= Th Invoke starked
] tnvake (OrderfManagementBP: createCr

‘ﬂ} Ermulate {CuskomerServicelF:retrieveCu
‘r’ﬁ Emulate {ItemServicelF:retrievelbem)
‘r’ﬁ Emulate (Order3ervicelF:createCrder)

™ Emulate arehouselternSplitIF: splic)
B 1rvoke returned

Figure 3-211 WarehouseltemSplitlF emulation point
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2. Use the copy and paste method to fill the output parameter using the input
parameter for item. See Figure 3-212.

Marne

= % ikenm

T itemID

T price

O O

=2-Hs
I
I
I
I

I
I

-

I itermbame

= [E] warehouses
= %g warehouses[0]

whsID

stock,
indelivery
ikemQbyPartial

arehouses[1]

whsID

stock,
indelivery
ikemidtvPartial

=-H. warehouses[2]

whsID

stock,
indelivery
ikembyPartial

Twpe

W

v I1T_001
" IberO01
v 15

[ 8

W'

+ WHS_ 4
100
w10

¥ 0

v

w WHS_B
w100

' &0

¥ 0

W'

W WHS C
v 100

v 30

¥ 0

Yalue

Figure 3-212 Item output parameters for approval case
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3. The next emulation point is updateOrder. Click the WarehouseOfficeRG
request to see that the totalStock was calculated and sent in as an input
parameter, as shown in Figure 3-213.

-.}'.{ Invoke (OrderManagementBP:createrder)
= T Invoke started
B Invoke (OrderManagementBP: createCrder)
‘r",} Emulate (CustomerServicelF retrieveCustomer)
‘r’f? Emulate (ItemIervicelF:retrieveltem)

‘r’f? Emulate {warehouseltemaplitIF:split)
[ Request (OrderManagementBP -- = FinancialOFficeRG: aut

<11 Response (OrderManagementBP <-- FinancialofficeR G an
r':? Ermulate (OrderServicelFupdateCrder)
E 1rwoke returned

Requesk param

¥ Request {OrderManagementEP - WarehouseOFficeRG:: [Et:| 3t g
€0 Response (OrderManagementBP <-- WarehouseOfficeR G Mame Type

= 't order

e = ==

kotalStock,

Events « Detailed Properties
i - | E |2 |
g EH | 57 m | |5 Maodule: OrderManagement

Source component: OrderManagementBP
Source reference: WarehouseCFficeBRIF
Target component: ‘WarehouseOfficeRia

Targetinkerface:  WarehouseOfficeBRIF

‘r",} Emulate (OrderServicelF:createCrder) Target operation:  authorize

ordID
amounk
submitker]
state
creationy
completior
itermky

SRR T

Walue

Figure 3-213 WarehouseOfficeRG request showing input parameters with totalStock value
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After you run the scenario, you have completed the steps shown in Figure 3-214.

= ',}‘Tpf Invake {CrderManagementBP:createdrder)
= T Invoke started
5 trvake [DrderManagementBP;createCrder)
“r/'.} Emulake (CustomerServicelF retrieveCuskomer)
“r/',} Emulate (ItemServicelF:retrieveltem)
“r/',} Emulate (OrderservicelF:createCrder)
“r/',} Emulate (WarehouselternsplitIF: splic)
[ Request (OrderManagementBP -- = FinancialOfficeRiG:
[ Request (OrderManagementEP -- = WarehouseOFFiceR
£ Response (CrderManagementBP <-- Warehousedfficg
Sl Response (OrderManagementBP <-- FinancialOFficeR,
“r/'.} Emulate (OrderServicelF :updateCrder)
“r/',} Emulate (ItemServicelFupdateltem)
“r/',} Emulate (CustomerServicelF :updateCustomer)
B 1rveoke returned

Figure 3-214 Approval execution steps

Testing with the warehouse split test
Run the next test using the orderMangementinput_SPLIT.xml input data, shown
in Figure 3-215.

= % orderManage. ..
T cuskIn
I itemID
bty
submitberID
subritkerEmail

L4 L

Figure 3-215 Warehouse split input data

To test with this data, follow these steps:

1. Make sure that you have the appropriate emulation points. Set the Approve
case test emulation values for Customer, Item, and Order.

2. At the WarehouseltemSplitlF emulation point, modify the input parameters to
show an unavailable warehouse with the following steps:

a. Use the copy and paste method to fill the output parameter using the input
parameter for item.

b. Remove warehouses[0], which has values for WHS_A, by right-clicking
warehouses[0] and selecting Remove.
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c. Update itemQtyPartial for both WHS_B and WHS_C (Figure 3-216):

¢ set itemQtyPartial for WHS_B to 10.
e set itemQtyPartial for WHS_C to 9.

Mame | Type Yalue
= %g ikermn v
[ itemiD IT_001
T itemMame » Ikemi01
T price v 15
=-[E] warehouses e
= %g varehouses[0]
T whsID v WHI_E
1 stock v 100
7 indelivery 50
T ikemCikyPartial 10
= %g warehouses[1]
T whsID v WHI_C
I stock v 100
T indelivery 30
T itemOtyPartial v

Figure 3-216 Item output parameters for warehouse split case
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3. The next emulation point is updateOrder. Click the FinancialOfficeRG
request to see that the item sent in as input parameter has only two
warehouses, as shown in Figure 3-217.

Events b General Properties

-+ + Detailed Properties

& B & [E]
+ ',}'; Invoke (OrderManagementBP: createOrder)
= '.}‘; Irrvoke (OrderManagementEP ;createCrder)
= T Invoke starked
] mvake {OrderManagemnentBPicreateOrder)
‘F".} Emulate {CustomerServicelF:retrieseCustomer)

Module: OrderManagement

Source camponent: QrderManagementEP
Source reference:  Financial OFficeBRIF

Target component:  FinancialOfficeRS

‘r",} Ernulate (ItemServicelF:retrievaltem) Target interface:  FinancialOficeBRIF
‘r",} Emulate (OrderServicelFicreateOrder) Target operation:  authorize

‘F".} Emulate W arehouseltemSplit]F: split)

(53] Request (OrderManagenentBP --> FinancialOfficeRiG: autt
(3] Request (OrderManagementBP --> WarehouseOfficeRG::
L) Response (OrderManagementBP <-- Financial OfficeR G:au
£ Response (OrderManagementBP <-- WarehouseOfficeRic
i Emulate (CrderServicelFiupdatedrder)

E 1nvoke returned

Request parameters

[E%| B O

| Tame

75

cuskarner

+ %g order

Type Yalue

= %g ikem

I itemID

T itemMame

T price

= [B] warehouses

= Es warehouses[d]
U1 whsIDr
7 skack
0 indelivery
T itemGlyPartial

=t warehouses[1]
1 whsID

I stock
7 indelivery
I item(kyPartial

LU U R L L L L W U I U L L W

Figure 3-217 FinancialOfficeRG request showing input parameters with only two warehouses
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4. After you run the scenario, you have completed the sequence shown in
Figure 3-218.

G‘p{ Invake {CrderManagementBP:createdrder)
= 1}'{ Invoke {CrderManagementBP:createCrder)

= F'p Irvoke skarked
S trvake [DrderManagementBP: createCrder)

‘F’ﬁ Emulake (CustomerServicelF retrieveCustomer)
‘F"f? Emulate (ItemservicelF:retrieveltem)

‘r'('f? Emulake (OrderServicelF:createCrder)

P Emulate MW arehouselkemSplitlF: splik)

(5 Request (OrderManagementEP -- > FinancialOFficeRia: aut
[ Request (OrderManagementEP -- = WarehouseOfficera:
Sl Response (OrderManagementBP <-- FinancialOficeRG;al)
Sl Response (OrderManagementBP <-- WarehouseOfficeRG
‘F’ﬁ Emulate (OrderServicelF :updateCrder)

‘F"f? Emulate (ItemServicelFupdateltemn)

‘r'('f? Emulate (CustamerServiceIlF updateCuskamer)

B 1rvoke returned

Figure 3-218 Warehouse split execution steps

You now move to the final development step in which you add e-mail notification.

Tip: If you check in your code to CVS, check in changes.
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3.8 Implementing and testing the e-mail

The last step of the business process is to send an e-mail. This step is in
between the Final Verification and Log - End, as shown in Figure 3-219.

4 Final Yerification

ConfirmCrder Ctherwise
|_;-'g Init Update Order |_;-'g Init Update Order
& Update Order — CONFIRMED A Update Order - SUSPENDED

& IUpdate Item
|_;5'1 Init Update Customer

& Update Customer

L;'g Log - End

©

Figure 3-219 Last steps of the process

In previous steps, all the development was done within the OrderManagement
module. However, in this test, you add another module for sending e-mail. You
use the IBM WebSphere Adapter for Email to send e-mail, and you implement it
within a module named EmailOutbound. To bridge any gaps between the
EmailServicelF in the library and the interface of the e-mail service, you use an
interface map. Finally, you export this interface map so that it can be used by the
OrderManagement module.
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Within the OrderManagement module, you add a couple of activities in between
Final Verification and Log - End:

» A Java snippet to set the value of the e-mail parameters (for example to, from,
subject, and body)

» An Invoke activity that calls the EmailOutbound module using the parameters
set in the snippet
The steps to follow include:

1. Develop the e-mail module
2. Integrate the e-mail module with the OrderManagementBP
3. Test the OrderManagementBP with the E-mail module

3.8.1 Developing the e-mail module

You develop the e-mail module in three parts:

1. First, you make use of a new feature in V6.1 that allows you to create a new
outbound e-mail service from the Email pattern (New From Pattern).

2. Then, you develop an interface map to bridge the gap between the newly
discovered e-mail service and the EmailServicelF from the common library.

3. Finally, you create an export component for this interface.

Tip: If you deploy your modules in the same cluster, exports and imports with
an SCA binding are the least expensive in terms of performance.

Building a new e-mail service from a pattern
To build the new e-mail service:

1. Create a new module named Emai10utbound with OrderManagementLib as a
dependency.

2. Use the New From Pattern wizard (shown in Figure 3-220 on page 224) to
create the service:

a. Select File > New — From Patterns.

b. In the wizard, select from the list of available patterns Integration —
Adapters — Email — Create an outbound Email service to send mail.

c. Click Next.
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4+ New From Pattern @
Select one of the available patterns to create artifact(s) E:::-ﬁ i
- 4

Filter: | tvpe filker bext

Byvailable Patterns

= I},.ﬁ Integration ~
=@ Adapters
=1 Email
@ Create an outbound Email service ko send mail
ftp FTP
Flat File 2
Description
A PN
The Email pattern creates a service that sends sumple messages using an Email
SEIVEL. -

Figure 3-220 Email outbound service in New From Pattern
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d. Select the EmailOutbound module, name the service EmailImport, then
click Next as shown in Figure 3-221.

4= New Outbound Email Service @

Email service name o~
Specify the name and locakion of the outhound Email service, /ﬁ
Madule: |Email0utl:u:uunu:| V| [ Browse, .. ] [ Few, . ]
Mamespace; | | Default
Folder: | | [ Browse, ., ]

Marne:! | EmailImport| '
':':’:' < Back. ][ Mexk = ] [ Finish l [ Cancel

Figure 3-221 New Outbound Email Service wizard
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e. Set the connection properties in order to test the connection (shown in
Figure 3-222) as follows:

¢ For Email server host name enter the host name of your e-mail
service.

¢ For Port enter 25 or the port of your e-mail service.

4= New Outbound Email Service @
Email server _/
e
Specify the Email server host name and port number, )
(S|

¥hat is the connection information for the Email server?

Email server host name: | localhost

Fart: pa |

Test connection. .. ]

(7 = Back. ” Mexk = JL Firish H Cancel

Figure 3-222 Email server information

f. Click Test connection. Assuming that the connection is successful, click
OK. Otherwise, check the connection properties and re-test the
connection.

Important: In this example, we show how to create an e-mail without using
an existing JAAS alias, but note that this method is not the recommended
practice due to passwords that are stored in clear text. The best practice is
to create a JAAS alias before starting this New From Pattern and then use
that alias instead of the following steps that we show here.
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3. Set security At the Email server security credential wizard as follows:
a. Select Using user name and password.
b. Enter admin for the user name and admin for the password.
c. Click Finish.

4. When the wizard completes, you have an e-mail adapter project,
CWYEM_EMail, and the EmailOutbound has additional artifacts from the
discovery, as shown in Figure 3-223.

f2: Business Integr... &2 Physical Resour... | — O
SaEd Bs "

B4 CwvEM_EMail

'(;_—,-'“_' Ernailukbound

:.;? =0rderManagement  [localhost]
'[,E CrderManagementlib [localbost]

Figure 3-223 Business Integration perspective after New from Pattern

5. Open the EmailOutbound assembly diagram and note the Emaillmport
(shown in Figure 3-224).

h Emailoutbound - Assembly Diagram . X
1 Palette

[ @, 258

[== Favorites

[.=~ Components D ["_|$ Ermailrmpork

'-_"é, Intyped Component

ﬂ.‘j Hurnan Task
Figure 3-224 EmailOutbound assembly diagram
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6. To see the business object that the adapter uses to send e-mail, expand
EmailOutbound — Data Types —» Common Schemas. Double-click
SimpleAlertEmail (Figure 3-225).

*Business object £ A

(] SimplealertEmai

[8] Ta skring
[2] Fram skring
[8] o skring
[e] BioC skring

[8] Reply-To skring
[2] Subject skring
[8] Encoding  skring
[8] mailCankent skring

~ 1

Figure 3-225 SimpleAlertEmail business object

7. Likewise, if you expand the EmailOutbound — Interfaces and double-click
Emaillmport, you can see the interface that the adapter uses to send e-mail,
as shown in Figure 3-226.

'?c':ﬂ EmailCutbound - Assembly Diagram B Emaillmport X = 8

[Operations

B Inpukis)

Cperations and their parameters

5 sendSimpledlertEmail

¥ PPE
Marmne Tvpe

sendsimplealertEmaillnput SimplealertEmail

Figure 3-226 Emaillmport interface
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This concludes creating an e-mail service. To allow other modules to use this
service, you need to create an interface map and an export the interface map.
This export allows other modules with access to the common library to use this
e-malil service.

Implementing the interface map

In this section, we explain how to create the interface map. In the library, you
have the EmailOrder business object (shown in Figure 3-227).

LEEEED

+Business object H T+ &
r ol
(] Emailorder
{
[2] ko skring

[8] from  string
[8] subject string
[8] body  string

L E Z!

Figure 3-227 EmailOrder business object

You also see the EmailServicelF interface (Figure 3-228).

@ Emaillmport

B EmailServicelF, X

*[Operations

Operations and their parameters

%ﬁ.sendEmail
B Inpukis)

¥ E
MName Tvpe

emailrderSuspend EmailCrder

Figure 3-228 EmailService interface

If you compare the two e-mail business objects, they have similar fields. Likewise
the interfaces are both one-way operations with one input. Creating an interface
map from EmailServicelF (source) to Emaillmport (target) allows the
OrderManagementBP to send e-mails using the e-mail service.
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To create the interface map:

1. Create an interface map EmailServicelF_to_Emaillmport_IMap following
these steps:

a. Expand the EmailOutbound module and right-click Mapping. Select
New — Interface Map.

b. Enter for Name EmailServicelF_to_EmailImport_ IMap as shown in
Figure 3-229, then click Next.

4= New Interface Map ['5_(|
Interface Map {

Create an interface map. Inkerface maps are used to resolve and reconcile differences bebween I,—-?’fr ' \
inkerfaces, el oy
Module: |Email0utl:u:uunu:| il [ Browse, .. ] [ Mew, .,

Mamespace:; | J Diafaul

Folder: | ] | Browse,.,
Mame; EmailServicelF_to_Emailmport_IMapl J

L) Mexk = ] [ Finish ] [ Cancel

Figure 3-229 New Interface Map wizard
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c. Set the source and target interfaces. Use Browse to select

EmailServicelF as the source interface and to select EmailImport as the

target interface. Then, click Finish. See Figure 3-230.

4= New Interface Map @

Interface Map

Select the source and targek inkerfaces, P b
S

Source interface |EmaiIServiceIF { http:/fiCrderManagementLib V| [ Browse, ., ] [ e, ., ]

Targek inkerface ErruaiIIrru:u:nr't 4 htepef fEmailoutboundfEmailImg V| [ Browse, ., ] [ Mew, . ]

@ L Finish H Cancel

Figure 3-230 New Interface Map wizard source and target selection

2. Define the operation mapping by adding a link from EmailServicelIF’s

sendEmail to EmaillImport’s sendSimpleAlertEmail as shown in Figure 3-231.

= B8
+0Operation mappings Bt @ ==
Connect operations to define mappings.
(1) EmailServicelF (T) Emaillrport
85 sendEmail ] B i sendSimpledlertEmai
*Parameter mappings
Connect parameters to define mappings.
8% cendEmail 85 cendsimplealertEmail
L emailorder  Emailiorder L sendSimpledlertEmaillnput SimplealertEmail

Figure 3-231 sendEmail to sendSimpleAlertEmail mapping

Chapter 3. Order Management Process business integration module

231



3. Define the parameter mapping between the input parameters of the
operations by adding a link from email0Order to sendSimpleAlertEmailInput
as shown in Figure 3-232.

D’f‘g*EmaiIServiceIF_tn:n_EmaiIImp-:nrt_IMap &3 = 0O

*(0peration mappings Bt gl
Connect operations ko define mappings.,
(T) EmailServicelr (T) Emaillrmport

8% sendEmail £ sendSimpledlertEmai

*Parameter mappings

Connect parameters bo define mappings,

8% sendEmail 5% sendsimplealertEmail

1 emailorder  Emailorder . Mowe -+—- 7 sendSimplealertEmaillnput SimplealertEmail

Figure 3-232 emailOrder to sendSimpleAlertEmaillnput parameter mapping

Note: The default operation mapping is Move, which is appropriate if the
parameter type is of the same type. In this example, the parameter types
are different business objects, so you need to create a business object
map.

4. Go to the Properties view and change the Parameter Mapping Type to Map as
shown in Figure 3-233.

Biuild Activities Problems | Servers | Consaole | Progress

Description Parameter Mapping

Deetails Parameter Mapping Type: | Map N
Event Maonikar

Global Event Settings
Figure 3-233 Parameter Mapping of type Map
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5. In the Details tab, click New (Figure 3-234).

Parameter Mapping

Business Object Map:

o] [ven.)
Map inputs: Map oukputs:
Map inpuk Input parameter Ouktput parameter Map outpuk
emailordersuspend sendSimpleslertEmailInput

Figure 3-234 Details Parameter Mapping

6. At the New Business Object map wizard, enter

EmailOrder_to SimpleAlertEmail BOMap for the name, and then click Finish
as shown in Figure 3-235.

4= New Business Object Map

Business Dbject Map r':‘]
reate a new business object map. Business object maps are used ko transform data between

source and karget business objects,

Module or Library: | Emailoutbound v—|[ Browse... | | MNew.. |
Namespace: | http:/Ema | [#] Defaule

Folder: A O B || Browse.. |

Name: | EmailOrder_to_SimpledlertEmail_BOMapl |

Figure 3-235 New Business Object Map
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7. Verify that the interface map detail properties look as shown in Figure 3-236.

Parameter Mapping

Business Object Map: mailCrder to SimpledlertEmail BOMap EES M T

Map inputs: Map outputs:
Settings
Map inpukt Input parameter Cukput parameker Map output
EmailOrder emailOrderSuspend sendSimplealertEmaillnput  SimpledlertEmail

Figure 3-236 Interface Map’s Details

8. Verify the mappings look as shown in Figure 3-237, and then save the
interface map.

« « EmailServiceIF_to_Emaillmport_IMap X =0
+DOperation mappings Bl g =
Connect operations to define mappings,
(T) EmailServicelr (1) EmailTmport
£ sendEmail % sendsimplealertEmail

*Paramekber mappings

Connect parameters to define mappings.

8% sendEmail 85 sendsimplealertEmail

1 emailZrderSuspend Emailorder s w [ sendSimpledlertEmaillnput SimpleAlertEmail

Figure 3-237 EmailServicelF _to_Emaillmport_IMap
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9. Complete the business object map as follows:
a. Click EmailOrder, and then click Map similar fields.

b. Click OK to continue with the default mapping settings. Mappings are
created between the three fields with the same name. See Figure 3-238.

wBusiness object map
57 Emailorder_bo_sSimplealertEmail_BoMap
Transformations PP X BP9 B B Lg o =
=) Emailorder LE') SimplealertEmail
[e] to string m—' [e] To string
[€] from  string [€] From string
[8] subject string [e] skring
[e] body  string [€] BCo string
[e] Reply-To string
[e] subject string
[8] Encoding  skring
(] mailCantent string

Figure 3-238 Similar fields mapping

Map body to mailContent using a Move action.

d. Set SimpleAlertEmail Encoding’s field to UTF-8 by right-clicking Encoding
and selecting Create Transform — Assign. Then, go to Properties and
select User defined value, and enter UTF-8. See Figure 3-239.

Build Activities Wlems Servers | Console | Progress

Description Transform - 5

Details ) Ignore - Property will not be explicitly set or unset,

Sources/Targets {1 Blank - Property will be explicitly unset {with logging turned on.

SiEE ] {3 MUl - Property will be explicitly set to a null value, Property must be nillable,

Global Event Setki
gnd et ot e (%) User defined valus

Yalug: | UTF-3

Figure 3-239 Business object assign user-defined value

e. Save the business object map. There are no errors in the Problems view.
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10.Now that you have completed the interface map and its associated business
object map, you add the interface map to the assembly diagram as follows:

a. Open the EmailOutbound assembly diagram.

b. Drag the EmailServicelF_to_Emaillmport_IMap onto the assembly
diagram.

c. Right-click Emaillmport and select Wire to Existing. See Figure 3-240.

. *EmailCutbound - Assembly Diagram X

Palette

|__-i-| |‘;| = h ] g 1 . ] = p
. . W (T & EmailServicelF_to_Emaillmport_IMap 1.2 (T [2 Emnaillrmport
[ )

& Favaorikes *

e Camponents

Figure 3-240 EmailOutbound assembly diagram with interface map

Generating an export with an SCA binding
Create an export for the interface map as follows:

1. Right-click EmailServicelF_to_Emaillmport_IMap and select Generate
Export — SCA Binding as shown in Figure 3-241.

@ ‘Eé*l’EmailServil:eIF_I:-:u_EmaiIImpDrI:_IMapExpl:urt

iT) .:E:.EmailSErviceIF_t-:u_EmaiIImpu:urt_IMap A

)

[ ]
(I ﬂ Emaillmport
L]

Figure 3-241 EmailOutbound assembly diagram with interface map and export

2. Save the assembly diagram. There are no errors in the Problems view.

With the export of the interface map, other modules can now use the e-mail
service. We explain how to do this in the next section.
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3.8.2 Integrating the E-mail Module with the OrderManagementBP

To use the e-mail service in the OrderManagementBP, you need to create an
import component using the e-mail service’s export component. You also need to
add logic in the main process to set the e-mail parameters prior to invoking the
e-mail service.

Adding an e-mail import to the Order Management assembly
diagram

To add an e-mail import to the Order Management assembly diagram, follow
these steps:

1. Open the OrderManagementBP assembly diagram.

2. Drag EmailServicelF_to_Emaillmport_IMapExport onto the
OrderManagementBP assembly diagram.

3. At the Component Creation panel, select Import with SCA Binding, then click
OK. See Figure 3-242.

r

4= Component Creation

Select the bype to create:

=# Impork with no Binding
Importawith SiZa Binding

Figure 3-242 Component Creation prompt
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4. The import component displays on the assembly diagram. Change the name,
prior to saving, to ImportEmail, as shown in Figure 3-243. Otherwise, you
need to refactor to change the name.

il
Pl

I ! (D E= FinancialOfficeRa
© 2 orderManagementEP
1.1

1.4

Bl (1) E= warehouseOfficeR

)
L ] L]
o = importEmail
-

Figure 3-243 Assembly diagram with e-mail import

5. Save the assembly diagram. There are no errors in the Problems view.
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Adding e-mail logic to OrderManagementBP
In terms of development, the final step is to set the e-mail parameters and then
invoke the e-mail service in the business process as follows:

1. Add a reference partner to the OrderManagementBP by dragging
EmailServicelF in the OrderManagementLib to the list of reference partners
as shown in Figure 3-244.

2 OrderManagem. .
fit Interface Partners &8 3
b OrderManagementIF
E#Reference Partners &8 2
F CustamerServicelF
F ItemServicelF
F OrderServicelF
F FinancialCFficeBRIF
F WarehouseOfficeBRIF
b wWarehouseltemsplitlF
F EmailServicelF

& Variables oA 3

Figure 3-244 OrderManagementBP'’s reference partners

2. Set the e-mail parameters in the business process by adding a variable to the
process and naming it emailOrder. Set its type to EmailOrder.

3. Then, add a Java snippet above Log - End and name it Init e-mail as shown
in Figure 3-245.

- -
[z Init e-mail

4 Log - End

®©

Figure 3-245  Init e-mail
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4. Set the code for the Init e-mail using the snippets that are provided in the
additional materials (see Figure 3-246 on page 241). The code mainly tailors
the e-mail’s subject and body based on the financial and warehouse approval
results.

Additional material: The Java code for this snippet is included in
BusExampleSnippets\InitEmail.txt. See Appendix B, “Additional material”
on page 461.
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[FFxHAFxHFxxkkxx INITIALIZE EmailOrder BEFORE FIRST USE **#kkxsdkksddissk /
commonj.sdo.DataObject _ result__1;
{// create EmailOrder

com.ibm.websphere.bo.BOFactory factory =

(com. ibm.websphere.bo.BOFactory) new

com.ibm.websphere.sca.ServiceManager().locateService("com/ibm/websphere/bo/BOFactory");

__result__1 = factory.create("http://OrderManagementLib","EmailOrder");
1

emailOrder = _ result__1;

/*************** SET THE FROM & TO ***************/

emailOrder.setString("to", orderManagementInput.getString("submitterEmail") );
//change the from email to your own sender's e-mail address
emailOrder.setString("from", "admin@kcgléhw.itso.ral.ibm.com");

/*************** SET THE SUBJECT ***************/

String ordID = order.getString("ordID");
String subjectType = ( financialRuleRC.getString("RC").equalsIgnoreCase("REJECT")

&& warehouseRuleRC.getString("RC").equalsIgnoreCase("REJECT") ) ? "rejected" : "accepted";

emailOrder.setString("subject", new String("Order: "+ordID+" has been "+subjectType));

/*************** SET THE EMAIL CONTENT ***************/
StringBuffer sh=new StringBuffer();

String fResult = financialRuleRC.getString("RC").equalsIgnoreCase("REJECT") ? "rejected" :

sb.append("Order has been "+fResult+" by Financial Officer \n");
sb.append("---- Customer & Order information ---- \n");
sb.append("Customer ID: " + customer.getString("custID") + " \n");
sb.append("Customer name: " + customer.getString("custName") + " \n");
sb.append("Order amount: " + order.getInt("amount") + " \n");
sbh.append("Budget: " + customer.getInt("budget") + " \n");
sb.append("Sold To Date: " + customer.getInt("soldToDate")+ " \n");
sb.append(" \n");

sh.append(" \n");

String wResult = warehouseRuleRC.getString("RC").equalsIgnoreCase("REJECT") ? "rejected" :

sb.append("Order has been "+wResult+" by Warehouse Officer \n");
sb.append("---- Order & Item information ---- \n");

sb.append("Item ID: " + item.getString("itemID") + " \n");
sb.append("Item name: " + item.getString("itemName")+" \n");
sbh.append("Order itemQty: " + order.getInt("itemQty")+" \n");
sbh.append("Item total stock: " + totalStockAtWarehouses.intValue() );
sb.append (" \n");

sh.append (" \n");

sb.append (" \n");

sb.append(" \n");

sh.append (" \n");

sb.append (" \n");

sb.append ("#### Email sent by a system id. Don't reply to it ####");
emailOrder.setString("body", new String(sb.toString()) );

"accepted";

"accepted";

Figure 3-246 Init e-mail logic
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5. Save the business process. There are no errors in the Problems view. If you
do have errors, make sure that you created the variable and then set the type
correctly.

6. Add the e-mail invocation to the business process as follows:

a. Add an Invoke activity between Init e-mail and Log - End and name it
Send e-mail to submitter.

b. Set Send e-mail to submitter’s Properties as shown in Figure 3-247.

Build Activities Problems | Servers | Console | Progress

Description £ Invoke - Send e-mail to submitter

Details Partrer:™* EmailServicelF BrOWsE, ..

Compensation

Correlation Interface:* ErnailServicelF
Expiration Operation:* sendEmail w
Server Use Data Tvpe Yariables

Adrninistration . variable
Environment | B Inputis) | emailcrder | emailorder |,

Event Monitar
Figure 3-247 Send e-mail to submitter’s Properties

c. Verify the process logic as shown in Figure 3-248.

j.'g Init e-rnail
& send e-mail to submitter
L;'g Log - End

7]

Figure 3-248 OrderManagementBP with e-mail logic

d. Save the business process. You see one error in the Problems view that is
related to the assembly diagram having an old version of the business
process.
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e. Fix the assembly diagram’s error by right-clicking ImportEmail and
selecting Wire to Existing as shown in Figure 3-249.

V.1
it D B FinancialofficeRia
V.1

(@) 2 OrderManagementBR 1.1
1.1 (1) E= warehouseofficeRia
i1
V.1

. . (T = ImportEmail

Figure 3-249 OrderManagement assembly diagram wired to e-mail import

7. Save the assembly diagram. Three are no errors in the Problems view.

You now test the integration solution that you developed.

3.8.3 Testing OrderManagementBP with e-mail

You can now test the business process with the two pertinent test cases,
APPROVED and REJECTED. For the APPROVED test case, the process sends
an e-mail confirmation, and for the REJECTED, an e-mail rejection.

Important: When testing more than one component, it is important to use the
Add and Remove Projects to make sure that all your related modules are
deployed prior to testing using the integration test client. The integration test
client will not deploy any undeployed modules that you might have forgotten to
deploy prior to testing.

Using the Approve Order test
Test the module using the Approve input data and the settings shown in
Figure 3-250 on page 244. Use the following parameters:

» Initial request parameters: Import from
OrderManagementinput_ APPROVE.xml.

» Item output parameters: Import from item001.xml. Set RC=0.
» Customer output parameters: customer10001.xml. Set RC=0.
» Order output parameters: copied from Order input parameters. Set RC=0.
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Configuration: | Defaulk Module Test W

Module: CrderManagement w
Camponent: CrderManagementEP b
Interface: OrderfManagementIF W
Qperakion: createOrder b

Figure 3-250 Approve input data

After running the scenario, note the emulation points for updateOrder,
updateltem, and UpdateCustomer as shown in Figure 3-251.

Events
B - === . ]|
g BH | 5 C I

= ',}'p': Irvoke (OrderManagementBP:createCrder)
=l & Invoke started
S Invake (OrderManagementBP: createCrder)
"'r'{',_,' Emulate {CuskomerServicelF:retrieveCustomer)
"r",j' Emulate (IkemServicelF:retrigveltem)
‘r""'.} Emulate {OrderServicelF:createdrder)
\/} Emulate (W arehouseItem3plitIF:splith
3] Request (QrderManagementER -- = FinancialOfficeRG: authariz
3] Request (OrderiManagementERP --= Warehouse OfficeRG: auth
£ Response (OrderManagementBP <-- WarehouseQfficeRiG: aut
41 Response (OrderManagementBP <-- FinancialDfficeRa: aukhar
“F',} Emulate {OrderServicelF:updaterder)
"‘",j' Emulate (IkemServicelF:updateltem)
\.’/} Emulate {CustomerZervicelF:updateCustomer)
5] Request (QrderManagementBP -- = ImportEmail: sendEmail)
E 1rvoke returned

Figure 3-251 Approve order execution steps
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If you click the request for ImportEmail you can also see the request inputs sent
to the e-mail service, shown in Figure 3-252.

Marie | Type | Yalue
= %g emailCrder v
ko v
T From B,
1 subject v
T body v

Figure 3-252 ImportEmail request parameter values

You can also see the usual log statements, including the e-mail adapter
preparing and sending the e-mail on the console.

Using the Reject Order test
Test the module using the Reject input data. Use the following parameters:

» Initial request parameters: Import from
OrderManagementinput_REJECT.xml.

» Item output parameters: Import from item002.xml. Set RC=0.
» Customer output parameters: customer10002.xml. Set RC=0.
» Order output parameters: copied from Order input parameters. Set RC=0.

After running the scenario, note the emulation points for updateOrder only as
shown in Figure 3-253.

= j[';’f Invoke (OrderManagementBP:createCrder)
= g Invoke started
] Invoke (OrderManagementBP: createCrder)
“F; Emulate {CustomerJervicelF retrieveCustomer )
“r/',} Emulate (TkemServicelF:retrievelbem)
“{n}' Emulate (OrderServicelF: createOrder)
T:- Emulate {WarehouseltemSplitIF:splic)
5] Request {OrderManagementEP -- = FinancialOff
5] Request {OrderManagementEP -- = Warehouse
1 Response (OrderManagementBP <-- Warehous
1 Response (OrderManagementBP <-- Financialo
“r/',} Emulate {Order3ervicelF: updateCrder)
L Request (OrderManagementEP -- = ImpartEmail
B 1rvoke returned

Figure 3-253 Reject order execution steps
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If you click the request for ImportEmail, you can also see the request inputs sent
to the e-mail service (Figure 3-254).

= %g emailOrder
T ta

T Fram

T subject

0 body

Lidid & €

Figure 3-254 ImportEmail request parameter values
The process development is now complete.

Tip: If you check in your code to CVS, check in changes.

3.9 Testing the module components end-to-end

The last step before you test the WebSphere Process Server components with
the WebSphere ESB components is to make a final test of the WebSphere
Process Server components in isolation using the four test cases. The fifth test
case (special orders) is only appropriate for when you are testing the WebSphere
ESB components only or both WebSphere Process Server and WebSphere ESB
components.

To test the module components from end-to-end, follow these steps:

1. Deploy the OrderManagement module and the EmailOutbound module.

2. Open the integration test client and make sure that you have the appropriate
emulation points on.

3. Test the four test cases that we list in this section and use the usual emulation
strategy and sample data for the emulation points.
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Regular Order: Approve

Figure 3-255 shows the pre-processing input for the Regular Order: Approve test

case.

Mame |

%g orderManagementInputsh
custID

ikemID

ety

submitterID
subritterEmail
izspecial

e =~ =]

Tvpe

v
v
v
v
v
v

W

Yalue

10001

IT_001

15

userl
userli@kcglah,itso,ral.ibm, com
False

Figure 3-255 Sample pre-processing input for Regular Order: Approve

Regular Order: Warehouse split
Figure 3-256 shows the pre-processing input for the Regular Order: Warehouse
split test case.

Marne | Tvpe | Yalue
%g orderManagementInputsh v

T custin v 10001

T ikernID v IT_001

T itemcty ¥ 19

T subrmitkerI0 ¥ userl

T submitterEmail « userl@koglehw.itso.ral.ibm,com
T isspecial + False

Figure 3-256 Sample pre-processing input for Regular Order: Warehouse split

Regular Order: Reject
Figure 3-257 shows the pre-processing input for the Regular Order: Reject test

case.

Mame Type Yalue
= orderManagementInpuk v
T custin v 10002
I itemID v IT_D0Z
J | ikemky w10
T subrmitkerI0 W Users
T submitterEmail v User2i@kcgl ahe.itso,ral.ibm.com

Figure 3-257 Sample pre-processing input for Regular Order: Reject
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Regular Order: Human
Figure 3-258 shows the pre-processing input for the Regular Order: Human test

case.
Marne | Type | Yalue
%g orderManagementInput v
T custin v 10003
T ibermID v IT_003
T itemcty ¥ 20
T subrmitkerI0 ¥ Users
T submitterEmail v User3@kcglahe.ikso,ral.ibm. com

Figure 3-258 Sample pre-processing input for Regular Order: Human

You need to send an e-mail in each case.
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OrderPreProcessingMediation
module

This chapter guides you through the development and testing of the
OrderPreProcessingMediation module. This testing involves the setup and use of
the IBM WebSphere Adapter for Flat File (hereafter referred to as the flat file
adapter).

This chapter includes the following topics:

» Building the mediation module and artifacts
» Using the flat file adapter

» Developing the mediation flow

» Testing the mediation
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4.1 Building the mediation module and artifacts

As described in 1.2, “Scenario high-level design” on page 9, the
OrderPreProcessingMediation module is invoked to:

1. Get an order from the client application
2. Determine the type of order and process accordingly:

a. If the order is a regular order, the module forwards the request to the
OrderManagement module, which implements the OrderManagementIF
defined in the application high level design

b. If the order is special, the module logs the order detail to a file using the
flat file adapter

Figure 4-1 shows the processing flow for the mediation.

OrderPreProcessingMediation

l OrderManagementinputSb ‘ r——

]
customerlD: Long :
itemID: long O \ ||'|IF1at File Adapter .
IltemQuantity: integer ] R Spemal
& isSpecial: boolean OrderPreProcessinglF : Mess.ag_tte_Fllter » Order
primitive . Special
- ] OrderM. g 1put pecia LOg
submitOrder " P
] customgriD: Long
Sales Rep I itemID:flong
Actor | ItemQuantity: integer
'
| Regular
i
N
v
Order
Management
Process

Figure 4-1 OrderPreProcessingMediation module flow

The first step in implementing the mediation flow is to create the module
structure and base artifacts, which are:

» The mediation module: OrderPreProcessingMediation
» The incoming business object: OrderManagementinputSb

This object extends the Order business object in the common library by
appending an isSpecial flag. The flag is used to determine if the order is
regular or special.
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» The interface the mediation module must implement: OrderPreProcessinglF

This interface has a one-way operation with OrderManagementinputSb as the

input.

4.1.1 Creating the OrderPreProcessingMediation module

The first step in creating the mediation is to create the mediation module. To build
a new mediation module, open the Business Integration perspective. Then, follow

these steps:
1. Select File - New — Mediation Module from the top menu bar.
2. In the first panel (shown in Figure 4-2):

a. Enter OrderPreProcessingMediation as the name for the module.

b. Ensure WebSphere ESB Server v6.1 is selected as target runtime.

c. Click Next.

Mediation module .
5 S |

Create a new mediation module. & mediation module is a project that is y
used for development, wersion management, organizing resources, and L/

Module name: | CrderPreProcessingiediation

Ise defaulk location

Location: | C:fworkspace test_build)OrderPreProcessingiediation

L=y o =o =D Sphere ESE Server w6, 1

Create mediation componenk

Mame: | OrderPreProcessingMediation

Figure 4-2 WebSphere ESB must be the target runtime for the module
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3. Next, add OrderManagementLib as a required library and click Finish, as
shown in Figure 4-3.

—

1)

Select required libraries _ l_._l
Select libraries containing re-usable resources such as [
interfaces, to be used by this module, E

Librarigs:

OrderManagementLib

Figure 4-3 Select OrderManagementLib as a required library

The resulting module then displays in the Business Integration view (Figure 4-4).

" Business Integr.., X Phwsical Resour, .,

= #BeEd /B

B4 CuvER_FlatFile
LE CrderfanagementLib
= @ CrderPreProcessingMediation
‘T:'éﬁ Azsembly Diagram
Q Dependencies
= Mediation Logic
= & Flows
% CrderPreProcessingMediation
= £ Data Types

Figure 4-4 OrderPreProcessingMediation module in the Business Integration view

4.1.2 Creating the business objects

252

As shown in Figure 4-1 on page 250, an OrderManagementinputSb business
object is required as input to the module. This object is not part of the common

library, because it is not needed by any other module. Thus, you now need to
define it within the mediation module.
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This business object actually is a superset of the OrderManagementinput
business object (defined in 1.4.2, “Interfaces and business objects definition” on
page 17) which is passed eventually as a regular order business object to the
OrderManagement module. You use the inheritance mechanism to define the
business object (see Figure 4-5).

To define the business object:

1. In the Business Integration view, right-click the Data Types folder in
OrderPreProcessingMediation and select New — Business Object from the
context menu. In the New Business Object dialog box:

a. Enter OrderManagementInputSb for the name for the new business object.

b. Specify the OrderManagementinput object from which to inherit. You get
all the fields in OrderManagementinput object by default. Do not select any
additional fields in the wizard.

c. Click Finish.

4= New Business Object

Business Dbject

Create a new business object. Business objects are containers for application data that repress
elements, such as a customer or an inwaice,

Maodule ar Library: | OrderPreProcessingMediation w
Mamespace: Default
Folder:
Mame: CrderManagementInputsh

Inherit From: CrderManagementInput 4 btkp:ffOrderManagement

Figure 4-5 OrderManagementinputSb inherits from OrderManagementinput
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2. The new business object is created in the location that you specified and
opens in the business object editor. Add a new boolean field called isSpecial
to the business object as shown in Figure 4-6.

3. Save and close the business object.

B orderfanagementInputsh X

wBusiness object a4 |

r o
= If] CrderManagementInpuk

[8] custID skring
[] itemID skring
[] itermigty it

[e] submitkerIl  skring

i > 2,
7

Superset

[] OrderManagementInputsh

i ]
[8] isSpecial boolean

Figure 4-6 OrderManagementinput business object

The mediation uses this field to determine whether the order is a special or
regular order. Depending on the value of the field, the business object is
forwarded to the flat file adapter (special orders) for outbound processing to the
file system or to the OrderManagement module (regular orders).

4.1.3 Creating the interfaces

As shown in Figure 4-1 on page 250, the module must implement the
OrderPreProcessinglF interface. This interface is not part of the library, because
it is not implemented by any other module. Thus, you need to define it now in the
mediation module.
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The interface must have a single one-way operation called createOrder that
takes a single input of type OrderManagementinputSb. To create the interface:

1. In the Business Integration view, expand the OrderPreProcessingMediation
folder. Right-click Interfaces, and select New — Interface from the context
menu.

2. Enter OrderPreProcessingIF as the name for the interface and click Finish.

The new interface is added to the folder in the Business Integration view, and
the interface opens for editing.

3. In the interface editor, click the Add One Way Operation icon, as shown in
Figure 4-7.

[ ]
@Custl:umerDeliverylnterface &3 = B

~Dperations i® |
Cperations and their paramek
ladd One Way Operationk
—

Figure 4-7 Add a one-way operation

4. Change the operation name to createOrder. Then, change the Input name to
orderManagementInputSb, and select the OrderManagementinputSb
business object as the type. See Figure 4-8.

TOperations %:? %}j- | .

Operations and their parameters

T

[ame | Tvpe

' v%;g, createdrder

| E1 Inputis) orderManagementInputsh |OrderManagementInputSh

Figure 4-8 OrderPreProcessinglF Interface

5. Save and close the new interface.
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4.2 Using the flat file adapter

As defined in the high-level design (1.2, “Scenario high-level design” on page 9),
the flat file adapter is used to put special order requests on the file system.

Configuring an adapter for use in a mediation module occurs in several phases,
as shown in Figure 4-9. This section explains how to perform these configuration
steps for the scenario.

Preparing Creating Define Create L Test
file system module Business Objects Adapter Service the Adapter

Figure 4-9 Overall picture of the Adapter configuration phases

The configuration steps include:
1. Prepare the file system to host outbound files from the adapter.

2. Create the module that accesses the adapter. In our case, this module is the
OrderPreProcessingMediation module that was created earlier.

3. Define the business objects that are sent to the file system.

4. Create the adapter connector module (CWYFF_FlatFile), the service for
accessing it, and the service import in the OrderPreProcessingMediation.

5. Test the adapter to ensure that it is working as expected.

4.2.1 Preparing the file system

In this step, you create the folders on the file system that the adapter uses. In our
case, we send data to file system, so we need an output directory to store the
files.

You can also create a staging directory for the adapter to store files temporarily
while creating or overwriting them. Staging directories are used when you want to
avoid writing conflicts with external processes. In our scenario, we dictate that a
new file is created for every special order request. We do not expect conflicts and
do not use any staging directory in our scenario.
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To prepare the file system:

1. Create a C:\ITSOSpecialOrders folder in the file system as shown in
Figure 4-10.

E

Q Back ~ (g ? /- ) 5eg

fddress |2y CAITSOSpacialorders
Folders

E Deskkop -
: D My Documents
d _é My Computer
+ ﬁ 314 Floppy (A5
=l G Local Disk (21
+ | ) bioak,
+ | ) Documents and Setkings
+ ) CRIVERS
4 () IBMTiOLS
+ ) Install
+ | ) Inkel
# [ 1750
) ITa0SpecialOrders

Figure 4-10 Our Adapter output directory

4.2.2 Defining the business objects for the adapter

Next, you need business objects to represent the files to be placed on the file
system. You can create these objects using the New Business Object wizard or
using the external services wizard for the adapter.

According to our high-level design, when an order is determined to be special, it
must be sent to the file system through this adapter. All of the
OrderManagementlnput properties are included in the object to be sent to the
file. In addition, we add a specialNote field that is available for possible future
implementations. (You might want to add notes about how the order must be
handled.) So, we make the outbound processing object an extension of the
OrderManagementinput.
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To define the business object for the adapter:

1. Select File —» New — Business Object to start the New Business Object

wizard, shown in Figure 4-11.
a. Specify OrderManagementSpeciallnput as the name of the object.

b. Specify the OrderManagementinput as the object from which to inherit.
You get all the fields in the OrderManagementinput object by default. Do
not select any additional fields in the wizard.

&
Business Object —

Create a new business object, Business objects are containers for application
data that represent business functions or elements, such as a customer or an L-—J

Module or Library: | CrderPreProcessingMediation -V_ Browse, .,
Mamespace: htkp:/fiorderPreProcessingMediation Default
Falder:
Mame: CrderManagement Speciallnpuk

Inherit From: OrderfanagementInput  § htbpsffOrdertManagementL

Figure 4-11 OrderManagementSpeciallnput inherits from OrderManagementinput

2. After the object is created, add a new string field called specialNote, as

shown in Figure 4-6.

+ .,_J CrderManagementInpuk

[~ orderlanagementSpeciallnput

[8] sperialMaote string

Figure 4-12 OrderManagementSpecialnput business object
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4.2.3 Creating a service for the adapter using the wizard

The next step is to create a service for the adapter. You create the service using
an adapter pattern, which is the simplest way to create a service. Using a pattern
gives you immediate access to simple scenarios such as the one that you need
for this scenario. In the event that you cannot use one of the patterns, you can
use the external services wizard instead.

In our scenario, we use an outbound flat file pattern. The output file format is
XML by default. If this is not sufficient, you can use a data handler for
transforming the XML to suit your needs.

To create a service for the adapter using the wizard:

1. Right-click the OrderPreProcessingModule in the Business Integration View
and select New — From Patterns, as shown in Figure 4-13.

b 1 Physical Resources = 0

= # E’_|‘fff:- ==
(£ 'I:I-L'—ID, OrderManagementLib ['.31 42,170.178]

=215

- Business Integration

CrderRreRrocessingMediakio

) assembly Dia 5 component Test Project

@E Dependencis: Cpen F'.sseml:uly Diagram
[rm] F?:F ¥, PR A 1 [ L E O ik

Figure 4-13 Creating service from patterns
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2. Expand Integration — Adapters — Flat File. Then, select Create an

Outbound Flat File service to write to a local file, and click Next
(Figure 4-14).

#* New From Pattern

Select one of the available patterns ko create arkifackis)

Filter: | type filter text )

Available Patterns

= Business Processes
= L—"é Inkeqration
=@ Adapters

[ Email

ftp FTP

=] Flat File
é,“—' Create an inbound Flat File service to read from a local File
@F‘ ; an outbound Flat File serwice to write to a local file

Descripkion

The Flat File outhound pattern creates a service that stores data
local file system.

Figure 4-14 Selecting outbound flat file adapter usage
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3. Name the service SpecialOrderFileImport, as shown in Figure 4-15, and
click Next.

4+ New Outbound Flat File Service

Flat File service name

Specify the name and location of the outbound Flat File service,

Module: | OrderPreProcessingMediation W
MNamespace: |

Folder: | J
Mame: | SpecialorderFileImpaort

Figure 4-15 The outbound service name will be SpecialOrderFilelmport

4. In the Business object and output directory panel (Figure 4-16):

a. Specify OrderManagementSpeciallnput as the business object to be
sent to a file.

b. Specify C:\ITSOSpecialOrders as output folder (which was created in
4.2.1, “Preparing the file system” on page 256). Click Next.

o b i lagervce & [x)

Business object and output directory

Specify the business object and the oukput directory where the r@
business object contents will be writken, \ |

What business object do you want to write to the output file?

Business ohject: | OrderManagementSpeciallnput {htkp:fiOrderPr | [Bru:uwse... ]

Where do you want to create the output file?

Cutput direckary: | CAITSOSpecialOrders

| [Brn:nwse... ]

Figure 4-16 Business object and output folder selection
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5. In the Output file name properties panel (Figure 4-17):

a. Keep the Generate a file name with an appended sequence number
setting. This option creates a new file using a sequence number for every
special order request.

b. Use SpecialOrderRequest.txt as the file name and
SpecialOrderRequest.seq as sequence file name.

The adapter uses the sequence file to determine the number of the file to
be created next in the sequence.

c. Click Next.

4= New Outbound Flat File Service E

Output file name ke =
Wi
Specify the method for naming the oukput file, )
e

How should the output file be named?

(*) Generate a file name with an appended sequence number

File name: SpecialiorderReguest, bxk |
Specify the sequence file that the adapter will create and use ta skare the sequence
number

Direckory: EI,ITSOSpeciaIOrders | [Brnwse... l

Sequence file name; | SpecialdrderRequest, seq |

Figure 4-17 Sequencing files configuration
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6. In the next panel (Figure 4-18), leave the file type as XML (the default type).

To use another type of file, you can specify Other and identify a data handler
that would transform the business object to the desired format. This assumes
that the data handler was created previously (after the business object
definition is created for the adapter).

Click Finish.
4= New Outbound Flat File Service @
Output file format E H
Specify the Format For the content of the output: file, -

What is the output file format?

(XML

(This option does not support writing mulkiple business objects to a single file)

() Other

|

Figure 4-18 File type selection will be the default

The mediation module assembly diagram now looks similar to that shown in
Figure 4-19.

- L]
(3] EFSpeciaIOrderFileImpl:urt
- L ]

E_L OrderPreProcessingMediation

Figure 4-19 OrderPreProcessingMediation assembly diagram

Note: The wizard created an Import component to access the adapter.

7. Save the assembly diagram.
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The wizard also created other artifacts (shown in Figure 4-20), including:

» An adapter connector project (CWYFF_FlatFile) that handles this technology
connector.

» Additional business objects in the CommonSchemas folder.

» A data binding and data handler to convert the OrderManagementinputSb
business object into the generic FlatFileUnstructuredRecord object the
adapter uses to outbound to the file system.

Business Integr.., X Physical Resour, ..

= # |§| @ | B
B2 CWYFF_FlatFile
'[g OrderManagementLib
= @ OrderPreProcessingMediation
%SJ Assembly Diagram
& Dependencies
= Mediation Logic
=B Flaws
{'T:‘{l} OrderPreProcessingMediation
= £ Data Types
== Commonschemas
I:I CreateResponse
] DuplicateR ecordFaulk
=l MissingDakaFaolk
If:l PrimarvkeyPairType
[2J RecordiatFaundrault
(=] UnstructuredCantent
() WEIFault
| CrderfManagementInputsh
=@ Interfaces
@ CrrderPreProcessinglF
@ SpecialOrderFileImport
it Mapping
=-lg Binding Resources
== commonConfigurations
B FlatFileXMLDataBinding
%. “MLDakaHandler

Figure 4-20 Adapter pattern wizard generated artifacts
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4.2.4 Testing the flat file adapter through the mediation module

The last adapter configuration phase is testing. You test the adapter using its
client module, OrderPreProcessingMediation. This method ensures that the
adapter is working before you wire the mediation flow (to be developed later) to
the connector SpecialOrderFilelmport.

To test the flat file adapter:

1. Start the WebSphere ESB Server v6.1 integrated test environment.

2. Deploy the OrderPreProcessingMediation using the Add and Remove
Projects utility on the server, shown in Figure 4-21.

4+ Add and Remove Projects

Add and Remove Projects [ '

Modify the projects that are configured on the server

=

Mowe projects ko the right ko configure them on the server

fvailable projects: Configured projects:

+ 'E CrderPreProces:

Figure 4-21 Mediation deployment over the test environment

Wait for the publishing process to complete (the server status is Started and
the state is Synchronized).

3. Right-click the OrderPreProcessingMediation module in the Business
Integration view and select Test — Test Module.
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4. A new view opens for the test properties (Figure 4-22).

a. Verify that the test properties are as shown in Figure 4-22. Ensure that you
are testing the SpecialOrderFilelmport component.

b. Enter test data to use as the initial request parameters.

OrderPreProcessingtediation_Tesk X = B

Events

& Select the component, interface, and operation you would like to invoke, Click Continue to run,

Events k General Properties P
e B OE o = = Detailed Properties ‘_‘
(1> Invoke Corfiguration: | Default Module Test D v]
Module: Lu:lerF‘reF‘ru:u:esmngMedlatlnn I
Cornparnent ; I@allﬁrderﬁlelmpart VI
Interface: SpeclalOrderFlIeImpDrt .
Qperakion: Eate N M

Invoke expork using binding

Initial requesk parameters

- B8
. Mame |T | Yalue
= %g createlnput R
b pustID sho.. v Cuskl
- itemID st... | It1
- ibemty Nt |w D

|I_| submitterID st Submitker
[ submitterEmail sk« Submitter@itso. ..
o[ specialMote st i+ missinginthe ..,

<] Iy [ —
fe]

Figure 4-22 Test panel
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5. Launch the invocation by clicking the Continue icon ( {2 ). Select
WebSphere ESB Server v6.1 as the test environment (Figure 4-23). If the
server has administrative security enabled, provide the user ID and password
when requested.

4= Deployment Location

Select Deployment Location

This server instance is currently running.

Ceployment: location:

= @ \WebSphere ESE Server wib,0
ﬁ WebSphere ESE Server wé. 1

=-=g ‘WebSphere Process Servers

Figure 4-23 Select WebSphere ESB as the deployment location

6. Wait for the test to complete. The request and response looks similar to
Figure 4-24.

Events

g~ B P (=l
= fﬁ'ﬁ' Irvoke (SpecialOrderFilelmport; creake)
= 'ﬁp,n Irwvoke started
B Irevake (SpecialCrderFileImport:create)

) Return (SpetialCrdetFileImport: create)
B 1revoke returned

Figure 4-24 Adapter Import component test completed
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7. Verify two files are created in C:\ITSOSpecialOrders, as shown in
Figure 4-25.

% |TSOSpecialOrders
File Edit “iew Faworites Tools  Help

@Back - 'O Lﬂ: pSearch H‘E‘;‘;Fnlders *

Address | [ CAITSOSpecialOrders

Falders X Mame
My Docurments | M SpecialCrderReguest
9 My Computer = E] SpecialOrderRequest. 1

Figure 4-25 The flat file adapter sent two files as expected

The SpecialOrderRequest.1 file (with / being the sequence number) contains
the business object data that corresponds to the request parameters that you
specified when invoking the mediation. See Figure 4-26.

n
\

- SpecialOrderRequest.1 - Notepad

File Edit Format Wi Help

<7xm] wersion="1.0" encoding="UTF-8"7>
<p:ordermanagementspecialInput xsi:type="p:ordermanagen
smlnsixsT="http: /Swww. w3, org 2000 ~MLSchema-instandg
<CUSTID=CUSTl< custIDs
<itemIb>Itl< i temIl:
<itemdty>0</ T tematy >
‘ <submitterIbs=submitter< submitterIb:
<sUbmitterEmail=submitter@itso. com< submitteremails
<specialMotexmissing in the catalogs/specialMotex
</prordermanagement specialInputs

Figure 4-26 OrderManagementSpeciallnput sent to file system

268 Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



The SpecialOrderRequest.seq file contains the next sequence number that
the adapter uses when requested for a new file creation, as shown in
Figure 4-27.

=
Fid

DEeEH S& 4

Ciy ITSO0Specialdrdersh SpecialdrderRequest . =2

Figure 4-27 Sequence number handling file

Now that you know the flat file adapter is working, along with the binding in the
mediation module, you can develop the mediation flow.

4.3 Developing the mediation flow

According to the design described in 4.1, “Building the mediation module and
artifacts” on page 250, the mediation flow has the following import and export
dependencies:

» The mediation is accessed by an external client through the
OrderPreProcessinglF interface. So, the mediation flow must implement and
export the interface.

» The mediation forwards an OrderManagementinput business object to the
following systems:

— The flat file adapter when the order is determined to be special. You must
wire the flat file adapter SpecialOrderFilelmport to the mediation flow and
add a reference to it.

— The OrderManagement module when the order is determined to be
regular. You must create a simple module to emulate the
OrderManagement module, create an import of the emulation module, and
wire it to the mediation flow through another reference.
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4.3.1 Implementing and exporting the OrderPreProcessingIF

270

interface

You first implement and export the OrderPreProcessinglF interface as follows:
1. Open the OrderPreProcessingMediation assembly diagram.

2. Right-click over the OrderPreProcessingMediation flow and select Add —
Interface.

3. Select the OrderPreProcessinglF interface and click OK.

As a result, an Interface icon is added to the left of the
OrderPreProcessingMediation, as shown in Figure 4-28.

™ -
3] T; OrderPreProcessingMediation
w L]

Figure 4-28 OrderPreProcessingMediation implementing the OrderPreProcessinglF
interface

4. You want to export this interface as a Web service by right-clicking the
mediation flow and selecting Generate Export — Web service binding.
Then, accept soap/http as transport.

The Export component is added in the assembly diagram as shown in
Figure 4-29.

@ ¥ orderPreProcessingIFExport 1 (1) EJ CrderPreProcessingMediation

=y
L] L]

Figure 4-29 Mediation interface exported as Web service

5. Save the assembly diagram.

For now, do not worry about errors that display in the Problems view. The errors
indicate that the mediation flow is not compliant to the interface that you
implemented. We addressed these errors in 4.3.4, “Developing the mediation
flow logic” on page 278.
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4.3.2 Wiring the mediation flow to the SpecialOrderFilelmport

You must wire the mediation flow to the flat file adapter SpecialOrderFilelmport to
forward a request to it. Follow these steps:

1. Open the OrderPreProcessingMediation module assembly diagram.

2. Pass the mouse over the right border of OrderPreProcessingMediation flow,
wait for the yellow “lollipop” to appear, and drag it to the SpecialOrderimport
Interface.

As you release the mouse, you are prompted to allow automatic matching
reference creation. Accept it, and save the assembly diagram. (Again, do not
worry about any errors that display.)

The resulting assembly diagram looks similar to that shown in Figure 4-30.

@ é-f OrderPreProcessinglFExport 1

(1) T__._' COrderPreProcessingMediation 1.1

-l

g

1] d"’SpeciaIOrderFileImpnrt

o

Figure 4-30 Assembly diagram after wiring the flat file adapter import

4.3.3 Emulating, importing, and wiring the OrderManagement module

The OrderPreProcessingMediation module must be able to forward requests to
the OrderManagement module. For the purposes of this discussion, we are not
interested in understanding how the OrderManagement module behaves, as long
as it implements the OrderManagementlF interface and can be accessed
through an export component.
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You create an emulation of the OrderManagement module so that you can test
the OrderPreProcessingMediation module quickly. Then, you import this
emulation into the mediation module. Follow these steps:

1. Create a new mediation module:

a. Name the module OrderManagementProcessEm.
b. Select WebSphere ESB Server v6.1 as the target runtime.
c. Add OrderManagementLib as a required library.

2. In the assembly diagram for the new module, right-click the mediation flow
and select Add — Interface, then select OrderManagementlF, as shown in
Figure 4-31.

4+ Add Interface

Filter by interface or qualifier (* = any characker, * = any String);

B Wil

Matching interfaces:

@CustnmerServiceIF
I:i:'EmaiISerw'i-:EIF
@ItemEE&WiEEIF

ﬂ' CrderManagementIF
®Order53rviceIF

Figure 4-31 The OrderManagementProcessEm module must implement
OrderManagementlF

3. Save the assembly diagram.

When you save the assembly diagram, you receive errors because the flow
implementation is not compatible with the interface.
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4. Right-click the mediation flow, and select Regenerate Implementation as

shown in Figure 4-32. Then, click OK to confirm replacement of the
implementation.

D&

[ ]
C% hEH COrderManagementProcessFm
* <= Undo Add Interface

#dd

(aenerate Export...

Regenerate Implementation
Figure 4-32 Regenerating implementation for the mediation module

The mediation flow editor opens.
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5. Using the Palette, drop a Stop primitive on the canvas, as shown in
Figure 4-33. The Stop primitive ends the mediation without throwing any
exception.

DOperation connections @ ﬂ J'E,

Select a source operation, conneck it to one or mare karget operations, and define the mediation f

(T) OrderManagementIF

2 createOrder

7 —

2 .:1.. .P;E.'IEttE = I ﬂ|> b Fﬁ’% Mediation Flow
El%:c;l?es Input < || references o
PR Formation createCrder @ Ord. ., Skopl ) Correlation Co.. &
|— Routing <not specified =
[~ Tracing ("] Transient Con. .. &0
|—= Error Handling | <not specified =

¢ Fai (] Shared Context ==
[E stop <not specified =

E';;. Request: createCrder

Figure 4-33 Dragging a Stop primitive to the mediation flow

6. Wire the output terminal of the Input primitive to the input terminal of the Stop
primitive as shown in Figure 4-34.

' [
> a
Input
| createdrder @ Ord.. Stopl

Figure 4-34 Connecting the Input to a Stop terminal

This mediation flow consumes the input without actually doing anything. It is
just an emulation.

7. Save the mediation flow and close it.
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8. Save the assembly diagram.
9. Inthe assembly diagram, right-click over the OrderManagementProcessEm,
and select Generate Export — SCA Binding.

10.Save the assembly diagram again.

Figure 4-35 shows the complete assembly diagram.

L }
@ 'Eérl’OrderManagementPrDcessEmExpnrt @ £, OrderManagementProcessEm
L]

Figure 4-35 OrderManagementProcessEm complete assembly diagram

11.Close the assembly diagram.

The OrderManagement module emulation is complete. Next, you import it to
the OrderPreProcessingMediation module.

12.0pen the OrderPreProcessingMediation module assembly diagram. Drag an

Import component from the Component sub-menu in the Palette on the left,
as shown in Figure 4-36.

lfa CrderManager

1 Palette
s B8 %
[ Favorites

[ Components = Imporkl
'_I'_‘?I_. Mediation Flow
'-_'",{J Java
S @® ‘rﬁ OrderPreProcessingIFExport 1
ok Export
[ References

Figure 4-36  New Import for importing OrderManagementProcessEm

Rename the new Import component OrderManagementProcessImport.

13.Right-click the Import component and select Add — Interface. Select
OrderManagementlF, and click OK.

14.Right-click the Import component again, and select Generate Binding —
SCA Binding.
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Note: You use the SCA binding because the emulation mediation runs in
the same test server as the OrderPreProcessingMediation. This setup is
for testing purposes only. Later, the emulation mediation is replaced by the
OrderManagement module with a Web service binding. You might want to
remove the binding when you complete the scenario in this chapter, when

the mediation testing is complete.

15.Click the Import component in the assembly diagram, and select the Binding
section in the Properties view. Then:

a. Click Browse to the right of the “Export name” field to open a list of
exports. Select OrderProcessManagementEmExport, and click OK. See

Figure 4-37.

= *OrderPreProcessingMediation - Assembly Diagram X

1 —Palette —

R EE S
[~ Faworites
|~ Components

03] ‘rﬁ OrderPreProcessinglFExpark1

TEL Mediation Flow 63 H“_. OrderPreProcessingMediation 2.4
B

'-_",ﬂ Java

= Import; (@ | specialOrderFileImpart
ok Expork @

References . .
i 'E.';‘r}OrderManagementF‘rDcessImpu:urt
L]

[~ Dutbound Adapters
L= Inbound Adapters | < | >

-
V:E

—_— — ~
Build .ﬁ.ctivities-[l_. Froperkies 24 Problems | Servers | Console

Diescription ‘| & Import: OrderManagementProcessImport (SCA Binding)

Details Module narme: | OrderManagementProcessEm

Binding Export name: | OrderManagementProcessEmExport

Figure 4-37 OrderManagementProcessImport SCA binding properties

16.Save the assembly diagram.
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17.Wire OrderPreProcessingMediation to the OrderManagementProcessimport
interface. Accept the automatic reference creation proposal.

18.Save the assembly diagram one more time.
Figure 4-38 shows the completed wirings.

@ [ spedalorderFilelmpart

1.4

‘F_.i OrderPreProcessingMediation
1.1

I:i:l
%] Y
(1) |7 OrderManagementProcessImpork

Figure 4-38 OrderPreProcessingMediation wirings

19.You still have errors on the mediation flow, because it does not comply with
the implemented interface and references. To fix those errors, right-click over
OrderPreProcessingMediation and select Regenerate implementation.
Accept the replacement by clicking OK.
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The mediation flow editor opens (Figure 4-39 on page 278). You use it for
mediation development that is described in the next section.

DOperation connections @ @ éﬁ,

Select a source operation, conneck ik to one or mare karget operations, and define the mediation Flow,

(T) OrderPreProcessinglF [ specialtr derFileImp

%2 createOrder A create

[£]] ordertanagement]

.
2 createCrder

F . S
1 — P_alel:te b ».
[y @, &) 0
. 2 £l refq
L= Favorites createCrder ; Ord.., i
Routin
g F';I FC
TransFormation
(=] Corr]
[== Tracing
[-= Error Handli z
rror Handling
(] Trar
<ng
| = -~ !

Figure 4-39 Mediation flow editor for the OrderPreProcessingMediation flow

4.3.4 Developing the mediation flow logic

At the top of the mediation flow editor (shown in Figure 4-39), the interface and
two reference partners display. You must develop mediation flow logic that takes
the input data that comes in through the createOrder operation and routes it to
the appropriate reference partner. The routing is based on the value of the
isSpecial field.

The input is an OrderManagementinputSb business object. You must route the
data as an OrderManagementSpeciallnput or OrderManagementinput business
object.
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The message flow logic uses the following mediation primitives:

» A Message Filter primitive for implementing the routing logic.

» Two specific business object maps for changing input format in the required
output format.

To develop the mediation:

1. In the mediation flow editor, wire the OrderPreProcessinglF createOrder
operation to the SpecialOrderFilelmportPartner create operation.

This is one mediation flow.

2. Wire the OrderPreProcessinglF createOrder operation to the
OrderManagementlFPartner createOrder.

This is the second mediation flow.

Selecting a connection, for example the line from OrderPreProcessinglF
createOrder to SpecialOrderFilelmportPartner create, opens the flow in that
flow in the Request and Response editor, as shown in Figure 4-40 on

page 280.
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?ccﬂ *CrderPreProcessingiediation - Assembly Diagram

w0Operation connections

e Mediation Flow Editar: CrderPreProcessingflediation x

© &R

@ OrderPreProcessinglF

%"g. createdrder

Select a source operation, conneck it ko one or more target operations, and define the mediation Flow,

@ SpecialorderFilelmportPar

;_%3? create

@ OrderManagementIFPartn

Ll

p 5 createOrder

1 —Palette —
Nciel

|~ Favarites

|~ TransFormation
|~ Rauking

|.—= Tracing

|~ Errar Handling

0>

- Input

createCrder | Ord. ..

s,

Zallouk

create | Speciallr, .,

s,

Zallauk

createdrder + Ord. ..

=l re

lf]Cu:

[:'JTr

—IE'_J; Request: createOrder ¢E-| Response: createdider

Figure 4-40 Mediation flow interface mapping

3. Save the mediation flow.

As shown in the Request:createOrder flow tab, you need to write the logic that
connects the input message coming from the OrderPreProcessinglF createOrder
request to the two Callouts.
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Populating the mediation flow

Next, add the primitives to the mediation flow and provide meaningful names as

follows:

1. In the Palette (Routing section), select a Message Filter primitive and drag it
to the middle of the three existing primitives.

2. Then, again in the Palette (Transformation section), select and drop two
Business Object Map primitives before the two callouts.

Figure 4-41 shows the primitives in the OrderPreProcessingMediation flow.

>

puk
createCrder ; Crd... = | Er'\,
= Callout
BOMapperl create ; Speciallr..,
-+
-+
MessaqeFiker ]
= o,
Callout

BOMGEE"? createCrder @ Ord, ..

Figure 4-41 Primitives used in the OrderPreProcessingMediation flow

3. The MessageFilter1 primitive needs two output terminals because you route
to two possible callouts:

a. Right-click the primitive and select Add Output Terminal. Name the
primitive OrderRegularTerminal.

Note: You cannot rename the default terminal. If the terminal name is
important, you can add an extra terminal and name it appropriately.

b. Change the display name of MessageFilter1 to OrderKindOfRouter (using
the Properties view).

4. Rename the Business Object Map primitives to GIB02ADsbo (representing
generic to adapter specific) and GIBO2BPBO (representing generic to business
process specific).
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5. Save the mediation flow. Do no worry about errors now. You will resolve them
as you complete the message flow development.

Configuring the Message Filter primitive
To configure the Message Filter primitive:

1. Wire the createOrder out terminal to the in terminal of the Message Filter
primitive, OrderKindOfRouter as shown in Figure 4-42.

Input i
g
createCrder : Ord... =) Callouk
(= I , :
N CIEO2ADsho create : Speciallr., .
=
Crderkind OFR.outer
P8
Q Callout
GIBOZRREC createCrder @ Ord. .,

Figure 4-42 Primitives in the mediation flow renamed
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2. Select the OrderKindOfRouter and in the Details pane in the Properties view
(Figure 4-43):

a. Leave First as distribution mode. With this mode, the first condition that is
matched stops the filtering process and determines the routing.

Build Activities Problems | Servers | Console =

Description % Message Filter : OrderKindOfRouter

Terminal
[ Details

Promoted Properties

Distribution mode: | First

Filters;

Pattern Terminal name add..

< 2 &

Figure 4-43 Distribution mode for OrderKindOfRouter

b. Add a filter by clicking Add. Use the Edit button next to the Pattern field
and follow these steps:

i. Navigate the Data Types Viewer to Data Types —
ServiceMessageObject —» body — createOrder —
orderManagementinputSb: orderManagementinputSb and
double-click isSpecial: boolean.

Ensure that the /body/createOrder/orderManagementinputSb/isSpecial
XPath expression displays in the window.

ii. Inthe Operators selection pane, double-click the equal sign (=) to
append it to the expression.

iii. Navigate the XPath functions to Boolean and double-click false():
boolean.

Ensure false() is appended in the Xpath Expression window as
shown in Figure 4-44 on page 284.
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Data Types Viewer ¥Path Functions Operators

= (%] Data Types +-Lwj String |
= ServiceMessageObject =%} Boclean )
+-|8| conktext : ContextTvpe ¥ boolean {object 3 : boolean i
+-|8| headers : HeadersTvpe Yy Falsef) : boolean ==
=8| body : createdrderRequestiMsg Y truel) ; boolean N
=8| createCrder Y4 lang (string ) ; boolean ==
=8| orderManagementInputsb : Orde Y4 not {object 3 : boolean =
[e] custID : string #-l1,n Numeric |==
[8] itemID @ string | ModeSet ..anu:l
L8] ibemiky : ink -Gk Awes or
(8] submitterID ; skring +
(8] submitterEmail : skring \
|8 is3pecial : boolean #
div
£ NS » -

XPath Expression

[bodyfcreateCrder farderManagementInpukShfisSpecial=Ffalse)

Figure 4-44 XPath expression

c. Click Finish in the XPath Expression Builder window and in the Add/Edit
Properties dialog box.

3. Save the mediation flow.

Warnings on the Input node and the Message Filter primitive do not display,
but the Business Object Map errors are still there.

Configure the business object maps
To configure the business object maps:

1. Wire the first map as follows:

a. Wire the OrderKindOfRouter default out terminal to the GIBO2ADsbo in
terminal.

b. Wire the GIBO2ADsbo out terminal to the create
SpecialOrderFilelmportPartner in terminal.

Figure 4-45 on page 285 shows the mediation flow after wiring.
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0>

Input - -
createOrder @ Ord, ., =1 Er'\,
a Callout
o BIBOZADsho, create ! SpecialCr, ..
Orderkind OFR auter

= sy

=1

o Callout
GIBOZBPED createrder : Ord..,

Figure 4-45 Mediation flow after wiring the GIBO2ADsbo

2. Save the mediation flow.

3. Double-click GIBO2ADsbo to go into the implementation. In the dialog box
that displays, enter Order20rderSpecial as the name, and click Finish.

The Business Object Map editor opens.

4. Fully expand both the createOrderRequestMsg and the createRequestMsg
elements. Then drag connections between all of the corresponding lower level
elements (the elements are equal on both sides except for the isSpecial
element in createOrderRequestMsg and the specialNote in
createRequestMessage).
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Next, follow these steps:

a. Keep the default Move operation for all connections, as shown in
Figure 4-46 and Figure 4-47.

Note: Figure 4-46 and Figure 4-47 represent the left and right halves of
the business object map. The panel is too wide to represent it fully.

'%create@rderRequestMsg
= [8] createCrder createCrder

= [g] arderManagementInpuksh OrderfanagementInpuksh

[2] custkID skring * ] Mave
[] ikemIC skring * 2 Move
[8] ikemcty int * 3 Move
[8] subrmitterID skring 4 Move
[&] submitterEmai string * © Move
[8] isspecial boolean

Figure 4-46 Order20rderSpecial Mapping left side

createRequestMsg
[ createRequestM
=[] create create

= [&] createInput CrderManagem

* ] Move 3" [&] custID string
* 2 Move =" [&] itemID: string
* 3 Move 5" [8] itemcty ik

* 4 Move =" [8] submitteri  string
* 5 Move 3' [8] submitterErmail string

[8] specialMobe  skring

Figure 4-47 Order20rderSpecial Mapping right side
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b. Right-click createRequestMsg specialNote, and select Create
Transform — Assign.

c. Inthe Details section of the Properties view, select User defined value
and enter For further implementation (as shown in Figure 4-48).

Build Activities | X Problems | Servers | Console
Description Transform - 6
Details

(") Ignove - Property will nok be explicit]

Sources(Targets "y Blank - Property will be explicithy uns#

St e {3 Mull - Property will be explicithy set bo

Global Event Setti
CDATEVENE SBHNGS | ) Liser defined value

Yalue: | For further implementation

Figure 4-48 Assigning a fixed string to the special note

The map configuration is complete. Save and close it to return to the
mediation editor.

5. Use the same technique to wire and implement the GIBO2BPBO map:

a. Wire the OrderKindOfRouter OrderRegularTerminal out terminal to the
GIBO2BPBO in terminal

b. Wire the GIBO2BPBO out terminal to the createOrder
OrderManagementlFPartner in terminal

6. Save the mediation flow.

Chapter 4. OrderPreProcessingMediation module 287



Figure 4-49 shows the mediation flow completely wired.

0

Input " N
createCirder : Ord.., = E;;.

% 1 Callout

o SIBO2ZADsh, create : SpecialCr...

Crderkind OFR.outer

& i,

(=1

a Callout
GIBCZBPEC createOrder @ Ord...

Figure 4-49 Mediation flow completely wired

7. Implement GIBO2BPBO. Follow these steps:
a. Name it Order20rderRegular.

b. Fully expand the request message elements and make the corresponding
connection, leaving the isSpecial field unconnected.

c. Save and close the Map.
d. Save the mediation flow.
No more errors are expected on the mediation.
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Figure 4-50 show the implementation complete.

Input
createCrder @ Ord, ., =1
GIBECZADsho
L\\S CrderkindOfRouter
n n
Al
JGIBOZEPED,

N

Callout

create : SpecialCr, ..

N

Callout

createCrder @ Ord, .,

Figure 4-50 Mediation logic implementation completed

Error handling

Because all of the fail terminals on the primitives are not wired, now you need to

define some basic error handling. Follow these steps:

1. Drag a Fail primitive from the Palette in the Error handling section.

2. Use the Details section of the Properties view to enter an error message, as

shown in Figure 4-51.

Build Activities || X Problems | Servers | Console
Description ¥ Fail : Faill

Terminal %

Details

Promoked Properties

Error message: | OrderPreProcessingMediation ended with errors, look at traces

Figure 4-51 Configuring a fail primitive

3. Save the primitive and wire all of the unmatched fail terminals to this primitive.

4. Save the flow again.
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Figure 4-52 shows the failure implementation.

ot
createCrder ; Ord... =1 E"\,
N Callout
% GIBOZADsbo create ; Specialr, .,
2 0
CrderkindofRouter ]
Faill
& 2
Callout
I createCrder | Ord. ..

Figure 4-52 Mediation failure implementation

Building the response flow

Because the SpecialOrderFilelnput Interface was created by the flat file adapter
wizard (as described in 4.2.3, “Creating a service for the adapter using the
wizard” on page 259) with a file name response, you need to implement the
response flow. Follow these steps:

1. Switch to the Response tab at the bottom of the mediation flow editor.
2. Add a Stop primitive.

3. Add a Fail primitive.

4. Wire the response flow as shown in Figure 4-53.

) =
, Callout Respanse

create @ Speciallr, ., Stopl

i
o

Faill

Figure 4-53 Response flow for OrderPreProcessingMediation
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5. Put an error message in the Fail primitive (for example Failure in the
response).

6. Save the mediation flow and assembly diagram.

7. Ensure that no errors are raised.

You can now test the mediation.

4.4 Testing the mediation

To test the mediation:
1. Delete all files in C\ITSOSpecialOrders.
2. Start the integrated test environment server.

3. Deploy the OrderPreProcessingMediation and OrderManagementProcessEm
projects to the test environment using the Add and Remove projects option,
as shown in Figure 4-54.

s [x]

Add and Remove Projects ‘ ‘

Modify the projects thak are configured on the server

Mowve projects ko the right o configure them on the server

Avvailable projects: Configured projects:

+ _E| CrderManagementPt
+ '_E| CQrderPreProcessingt

Figure 4-54 Deploying all of the modules for testing

Wait for the publish operation to complete. The server status is Started and its
state is Synchronized.

4. Right-click in the assembly diagram and select Test Module.

Chapter 4. OrderPreProcessingMediation module 291



Testing regular order flow
To test the flow for regular orders:

1. Configure the test properties as shown in Figure 4-55. Make sure isSpecial
(in the initial request parameters) is set to false.

+ Detailed Properties

Configuration: | Default Module Test v |
Module: | CrderPreProcessingMediation o w
%Cnmgnnent: | CrderPreProcessingMediation w |

Interface: |OrderF‘reF‘rDcessingIF N v |

Operation: | createCrder

Invoke export using binding

Inikial request parameters

|
Marmne | Tvpe _ N Yalue
= %: orderManagemen Crderanagemnentl LW

[ custID ing ' Custl

I itemID skrin v It

1 ke ink iv' g

1 submitterID  shring + submitter

11 submitkerEma =tring +' submitker@itso. com
17 isspecial boolean + false

Figure 4-55 Final test parameters
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2. Run the test, selecting the WebSphere ESB Server 6.1 test environment.

You can see in the Events console, shown in Figure 4-56, that the request
was sent to the OrderManagementProcessEm module through the
OrderManagementProcessimport.

Events

= -+l

- | B P I
= ﬁ}b{ Invoke (OrderPreProcessingMediation: createCrder)
% = Ti Invoke started
" Irevoke (OrderPreProcessingMediation: createCrder)
[ Request {(OrderPreProcessingMediation --» OrderfManagementProcessImport
B 1rvoke returned

Figure 4-56 Testing the regular order management

3. Ensure that no files are found in CA\ITSOSpecialOrders as shown in
Figure 4-57.

fddress ([ CAITSOSpecialOrders
Faolders #x Mame

I Desktop -
,'_'| My Documents
_é My Compuker
+ ﬂ. 314 Floppy (A0
=l G Local Disk (C:
=l | boak,
I material

Figure 4-57 No files created for regular orders
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Testing the special order flow
To test the flow for special orders:

1. Repeat the steps from the previous test (“Testing regular order flow” on
page 292), and change the isSpecial value to true.

2. This time the request is forwarded to the SpecialOrderimport as shown in
Figure 4-58.

= 5}'{: Invoke (OrderPreProcessingMediation: createCrder)
= & Invoke starked
Wl Invoke (OrderPreProcessingMediation: createdrder)
3 Request {OrderPreProcessingMediation -- = SpecialorderFileImport:create)
& Response {OrderPreProcessingMediation =-- SpecialrderFileImport; create)
E 1reoke returned

Figure 4-58 Request flow for special orders

Figure 4-59 shows a SpecialOrderRequest.1 file in C:\ITSOSpecialOrders, with
your input content plus the For further implementation special note text.

!

<?xml wersion="1.0" encoding="UTF-8"7>
<p:ordermanagementspecialInput xsi:type="p:orderManagems
*mlnsxsT="http: Afwww. w3, org 2000 ~MLSchema-instance
<CLUSTID=-CUStl< A CUsTID:
<itemIb=-Itl< A temIi:-
<itemitysS</Tremitys
<submitterIb=submitter< submitterIb:
<submitterEmails=submitter@itso. com</ submitteremalils
<specialnot e S Rl e R < s pecialNot e
< /prordermanagementspecial Input>

Figure 4-59 Special order information outbound to the file system
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Test the Web service export for the component

The previous tests started with the mediation flow component. To test the
component starting with the Web service export, repeat the test as described in
“Testing regular order flow” on page 292 and select the
OrderPreProcessinglFExport1 component as shown in Figure 4-60.

= Detailed Properties

Module: | QrderPreProcessingMediation |
|

Componenk: | OrderPreProcessinglFExpart1

£

Configquration: |Default Maodule Test

£

Interface: | OrderPreProcessinglF |
Cperation: | createCrder b I

N

Initial request parameters

|
Narme | Type  vale
=[] any pe(] i ”~
E-'£= cre createCrder v |
B-fs OrderManagementl, ..«
img " cuskID]
skri " ikeml
ink v 7
skring ' User
skring ' User@smbpsry, com
boolear i+ False
[@] aryatt anySimpleType(] Hy
(=] any anyType(] LLE
[E] arwattribu arySimple Typel ] K, L
W

Figure 4-60 Testing the OrderPreProcessingMediation accessing the Web service export

Team development: This is a good time to check in your project to CVS.
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DBMSServiceMediation
module

The DBMS Mediation is used in the Order Management System to access
database records in the ORDERDB database. The DBMSServiceMediation
module maps data and operations that are defined in the interfaces that are
called by the OrderManagement module into the JDBC adapter operations and
appropriate ORDERDB table records. This mediation module uses the IBM
WebSphere Adapter for JDBC Version 6.1.

This chapter includes the following topics:

IBM WebSphere Adapter for JDBC
Creating the mediation module

Defining the database runtime resources
Testing the JDBC outbound interface
Building the mediation flow

Testing the mediation flow component
Creating the mediation export component

vVVYyVvyVvYyVvYYVvYyYy
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5.1 IBM WebSphere Adapter for JDBC

The IBM WebSphere Adapter for JDBC is a technology adapter that implements
the Java database connectivity (JDBC) API for accessing databases. This
adapter is included with WebSphere Integration Developer.

5.1.1 JDBC outbound application

This example uses the JDBC outbound services that are provided by the IBM
WebSphere Adapter for JDBC. Thus, the application initiates interaction with the
database and executes create, update, and retrieve operations on the database.
To have an application or application services invoked by certain types of
database events, then you use the JDBC inbound services instead.

Additional material: This section assumes that you have built the Derby
ORDERDB database and populated it with data and that it is located in
C:\itso\sampleDB\ORDERDB.

The ORDERDB database is located in the Derby sample files\ORDERDB
directory in the additional material that is included with this book. Copy the
ORDERDB directory to C:\itso\sampleDB.

You can find information about the additional material in Appendix B,
“Additional material” on page 461.

You can find the instructions to build this database in Appendix A, “Creating
the ORDERDB Derby database” on page 453.

Note: If you are using Derby Embedded, make sure that there are no active
connections to the database, including those from your workspace. The
external services wizard must connect to the database to complete.

5.2 Creating the mediation module

298

To create the new mediation module based on the WebSphere Adapter for
JDBC, perform the following steps, using the Business Integration perspective:

1. Select File —» New — External Service from the top menu bar.
2. Select Adapters and click Next.
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3. Select IBM WebSphere Adapter for JDBC and click Next.

4. Click Add to the right of the JDBC driver JAR files list (as shown in
Figure 5-1). Browse to WID_ROOT\runtimes\bi_v6\derby\lib and select the
derby.jar file. This JAR file contains the JDBC driver for accessing a Derby
database. Click Next.

4+ External Service F§|

Required Files and Libraries "y

Connectar projects require syskem-specific libraries and JAR files, Specify

the location of these files, | (@

Specify the location of the JDBC driver 1AR files required to access the database
server, JDBC driver 4R files are shipped with the database installation. IF wou do nok
have a local database installation, vou can download these files from the database
wendor's Web site,

IDBC driver JAR files:

CHIEMUWIDE L Funkinnesbi

yilibt derbey jak

vl derby Add...

Remove

Specify the location of the database-specific native syskem libraries required to
access the database server, This is required ko use a Twpe 2 driver implementation,
The native libraries are shipped with the database server and client installations.

Syskem libraries:

r G

© cra [ et

Figure 5-1 Select the Derby JDBC driver
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5. Select Outbound for the processing direction on the next dialog box and click
Next, as shown in Figure 5-2.

4+ External Service E|
Processing Direction r @
Select the direction of adapter processing at runtime. ,_b\

) Inbound

Inbound processing passes data from the adapter to your service export,

1 ]

@ < Back “ Mext =

Figure 5-2 Select the processing direction

6. On the Discovery Configuration panel:
a. In the left panel expand Generic JDBC and select 1.0.

b. In the Discovery Configuration panel (Figure 5-3 on page 301), under
properties select Other for the JDBC driver type. Then, set the JDBC
driver classname to org.apache.derby.jdbc.EmbeddedDriver. Finally, set
the Database URL to:

jdbc:derby:C:\itso\samp1eDB\ORDERDB

This URL must match the database URL of the connect statement that is
used during ORDERDB database creation.
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c. Enter the user name and password that is used to create ORDERDB. For
this example, it is dbadmin/dbadmin.

4+ External Service [5_<|

Discovery Configuration —

Specify properties to begin discovery, T3

Connection properties

Database syskem connection information

-+ Properties:
a7 N
< DE? LUDE IDEC driver bvpe: Okher ~|
< DBZ UDE iSeties |_ -
< DBZ DB z5eries
< Oracle I__ j
< 80L Server I_ |
=< g ic JDEC
(:n?r:;: JDEC driver classname:  * | brg.apache.derts |
Database URL: # | jdbciderbywCiits
Additional JDBC driver
connection properkies |:|
[mame:value;name:value]:
Iser name: + | dbadrin |
Password: * | R R |

Prefix Far business object names: | |

[ ] change logging properties For wizard

© <pax [ et

Figure 5-3 Database connection properties
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7. Click Next.

If you do not receive an error, go to the next step. However, if you get an error
similar to the one shown in Figure 5-4:

a. Click OK on the error panel. Then, click Cancel from the Discovery
Configuration panel. The data that you entered will not be lost.

@ com.ibr. adapter  Framework, BaseException
Reason:

The resource adapter named 'TBM WebSphere Adapter For IDBC' returned
the Following error: 'Failure in conneckion to EIS Failed ko skart database
"CHiksolsampleDBYWORDERDE', see the next exception For details.'

Figure 5-4 Error in the database discovery process

A typical reason for this type of error with Derby is that you might already
have established a connection with the ORDERDB database from another
application, for example, the Database Explorer or the ij tool. This
connection would prevent a connection to the database. Make sure that no
other application is connected to ORDERDB. Note that you might have to
switch to the Data perspective to check the ORDERDB connectivity in
Database Explorer.

b. To try re-establish connection with the database again, select File >
New — External Service and select Adapter on the next dialog box as
you did earlier in steps 1 and 2.
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c. This time, however, you find a connectivity icon under CWYBC_JDBC
adapter as shown in Figure 5-5. This icon implies that you have already
configured a JDBC adapter for this workspace.

Select that icon, and then select Outbound on the Processing Direction
panel. Now you should be back to the panel before the error occurred.
Select Generic JDBC 1.0 again. The property values are the same as you
left them. Re-type the password (it is not saved), and click Next.

HE ECIResourcefdapter (IBM ¢ 5.1.0.2)
H5 ECIResourceAdapter (IBM @ 6.0.2.1)
HE ECIResourcefdapter (IBM ¢ 7.0.00
=] 1BM websphere Adapter For Email (IBM : 6.1.0.0_IF03)
|=| 1BM WebSphere Adapter For Flat Files (IBM @ &,1.0.0_IF04)
ftp IBM WebSphere Adapter For FTP(IBM : &.1,0.0_IF03)
=I-|@ IBM WebSphere Adapter For JDBC (IBM : &,1.0.0_IF03)
=0, CwyBC_IDBC
-
JOE IBM WebsSphere Adapter For 1D Edwards EnterpriseCne (IBM © 6,1.0,0_IF04)
& IBM WebSphere Adapter for PeopleSoft Enterprise (IBM @ 6.1.0,0_IF03)
lzar IBM WebSphere Adapter For SAP Saftware (IBM @ &, 1,.0,0_IF03)

Figure 5-5 Connectivity icon says the adapter has been configured for this workspace
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8. If all the data is entered correctly and no other application is connected to the
database, you should move successfully to the Object Discovery and
Selection dialog box, shown in Figure 5-6. Click Edit Query.

4+ External Service @

Object Discovery and Selection
Iz a query to discover objecks on the enterprise system, Click "Edit ::L»_J
query” to create the query, then click "Run query” to runit, o

ClLEry | Schema name patkern=null; Supparted dakabase object I:';.] [Edit QUErY, .. ]

Discovered objects: Selected objects:

I = PRunaguery to populate this vi

| o

Figure 5-6 Object discover and selection
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9. Select Prompt for additional configuration settings when adding
business object on the Query Properties panel, as shown in Figure 5-7.

Then, click OK.
4= External Service @
Query Properties _/’

r

Specify the query properties,

Specify the pattern for schema name filker (examples: DE2ADMIN® or SCOTT

| 1

Schema name patkern:

Supported dakabase object bypes:

Tables

Yigws

Stored Procedures
Synonyms - Mick Mames

Prampk for additional configuration settings when adding business object

[ ]create a query business object ko build user-defined select skatements

I |

[ ]create a batch S0L business object ta build user-defined insert, update and delete statements

) Ik l [ Cancel

Figure 5-7 Query properties
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10.Click Run Query.

11.Expand DBADMIN and then Tables. Select CUSTOMER, ORDERHEADER,
and ITEM (use the Ctrl key to select multiple items) as shown in Figure 5-8.
Then click the > icon to move these objects into the Selected objects area.

4+ External Service @

DObject Discovery and Selection

‘@ Mo discovered object is selected.

CILEry: | Schema name patkern=null; Supporked database ohjecl | | Edik Query. ..

Discovered objects: Selected objects:

) app A
=13 DBADMIN
= .;Q\ Tables
(@ cusTOMER
(@ 17EM
(@ ITEMWHS
(@) ORDERHEADER
(@) WAREHOUSE
= ;f;l Yiews
+ ;’j' Stored Procedures
+ .;{]\' Synonyms - Mick Mames
290 NULLID
91 501

=

£ [l

||

Figure 5-8 Object discovery
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12.Click OK on Configuration Properties panel.

@
Configuration Properties
Specify configuration properties for the selecked object. \'\_3
7 L M
+i roperties: —
i
------ < CUSTOMER
...... o ITEM
------ % ORDERHEADER
[
@) L K, ] [ Cancel

Figure 5-9 Configuration properties for the selected object

13.Now, select only ITEMWHS and click the > icon again.

14.0n the Configuration Properties for ITEMWHS, shown in Figure 5-10 on
page 308, select the following options:

— ITEM (DBADMIN) as a parent table

ITEMID to build a foreign key relationship
Parent object owns child object

Preserve ITEMWHS when parent is updated
ITEMWHS required for operations on parent

Click OK and then Next.
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Configuration Properties for 'ITEMWHS'
Specify configuration properties For the selecked abjeck, J
Select status colurn name and skatus value Far logical delete 2
Mame of the column used
ko perform logical deletes:
Choose parent kable Fram the lisk Far the selected child
Choose parent kable ITEM (DBADMIN) 4
[ ] single cardinality
Build a Foreign key relationship by selecting a parent table column for each child column
ITEMID: ITEMID L
WHSID: MOMNE w
INDELIVERY: MOMNE L
ORDERED: MOMNE w
STOCK: MOMNE L
Parent object owns child object {cascade delete)
Preseryve ITEMWHS when parent is updated
ITEMWHS reqguired For operations on parent
An operation can be performed by a standard SCL skakement or by a skored procedure, Yau can run
a stored procedure ko perform the operation ar bo do cuskom processing before ar after processing,
To use a stored procedure, add it ko the list and then configure it
L
£ >
)] (0’8 ] [ Cancel

Figure 5-10 Table configuration properties
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15.In the Configure Composite Properties panel (shown in Figure 5-11), note
that maximum records for the RetrieveAll operation is set to 100 by default and
that business graph generation is optional. Click Next.

4+ External Service @

Configure Composite Properties

Specify properties that apply ko all selected objects.

Operations For selected business objecks
Cperations for these Functions will be added to the service interface:™

Create
pdate

Delete
Retrieve
Retrievedl
ApplyChanges

Create and configure user-defined wrapper objects
YWrapper ohieck names;

Add. .,

Maxirmum records for Retrievedl operation: | 100 |

Business object namespace: | kb v ibm, comys |

Specify the relative Faolder Far generated business objecks

Faolder: | |

Generakte a business graph for each business object

® <pak | tet>

Figure 5-11 Composite properties
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16.0n the next panel, shown in Figure 5-12:

a. Deselect Specify a Java Authentication and Authorization Services
(JAAS) alias security credential.

b. Select With module for use by single application in the Deploy
connector project field.

Verify that the connection properties are correct.
d. Click Next.

4= External Service

Service Generation and Deployment Configuration X

Specify properties for generating the service and running it on the server, ‘3

Service operations
If wou want ko mu_:u:liFw;.-' the names, or add a desuiripl_:icun ko th,a u:u|:::3ratiu:uns
to be generated in the interface file, press the "Edit Operations" button,

Deplovment properties
[]specify a Java Authentication and Autharization Services (1845 alias security credential,

Deploy connectar project: .-'-.-'ith module For use by single application

specify the settings used ko connect to JDEC at runtime:

Connection propetties
Diatabase syskem conneckion information
Database JRL: # | jdbc:derbey: ChiksolsampleDBVWORDERDE |

1DEC driver classname:* | org.apache, derby, jdbc, EmbeddedDriver |

Database wendaor; * | OTHER. v|

':':’:' < Back ” Mext =

Figure 5-12 Service generation and deployment configuration

310 Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



17.1f it is the first time that you have run the external services wizard, you are
prompted to enter a module name to which to deploy this connector project.
Because you will create a DBMS service mediation module, you can create a
new module now.

Click New.

4+ External Service @

Service Location Properties I
‘ﬂ Module: cannok be empty, ‘ h:Ll

Propetties far service

———a|
mocue: | [ e
Ise default namespace
| N Browse, ..
Marne: * @BCOuthnundInterFace

[ 15ave business objects to a library

Mew, ..

Description: |

Figure 5-13 Service location properties
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18.In the New Integration Project dialog box, shown in Figure 5-14, choose
Create a mediation module project and click Next.

(

4= New Integration Project @

Integration Project

Select the type of integration project to create.,

) Create a module project.,

(¥} Create a mediation module project,

@

Figure 5-14 Create a new mediation module project

19.0n the New Mediation Module panel (shown in Figure 5-15 on page 313):

— Give the module a name: DBMSServiceMediation.

— Leave Use default location selected.

— Set the Target runtime to WebSphere ESB Server v6.1.

— Leave Create mediation component checked.

— Give mediation component a name: DBMSServiceMediation.

Click Next.
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4= Mew Mediation Module E

rediation module _
|
Create a new mediation module, & mediation module is a I

project that is used For development, wersion

Maodule name: | DEMSServiceMediation

IJse default location

Targek runtime: "."'."Eh'_:-FlhEr'E ESE Server wb.1

reate mediation component

Mame: | DEMS5erviceMediation

Figure 5-15 New mediation module properties

20.The next panel allows you to select the required libraries for the new module.
Select OrderManagementLib, and click Finish.

21.Click Finish on the Service Location panel.

22.1f you are prompted to load the updated files on the file system, answer Yes.
Otherwise, you might lose changes that were produced by the system during
previous steps.

The new mediation module is built and the assembly diagram opens.

The new CWYBC_JDBC project that displays in the Business Integration view
is a JDBC database connectivity module that can be packaged and deployed
with any application that requires database services.

Note: The DBMSServiceMediation component has no business logic at
the moment. You will deal with this issue a bit later.

23.Save the changes on the assembly diagram by clicking Ctrl+S.
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Figure 5-16 shows the completed assembly diagram.

I

4= Business Integration - DBMSServiceMediation - Assembly Diagram - IBM WebSphe... |:||

File Edit Mavigate Search Projeck Data Run Window  Help
M-He (& @i i8 84 k- 7| G5 business Inte.
@ Y | ¥o (P v i< =| [ Data
EE. 2P, | O

= |4 —Palette
- [é Mo = (D) There is a new element that ... been added to wour modulg
S8 Bs |25

£ CcwvBC_IDBC (@ [BF IDBCCutboundInterface

| . *DEMSServicelediation - Assembly Diagram X

F
1 DBMSServiceMediation = il ) £
; C
G-Tln OrderManagernentLib ._.E? I . .
C1 Medi.. £ DEMSServiceMediation
ki L ] { ]
[~ Qutho,,, | ¥
¢ | 3 Build Activities | Properties | Problems | &% Servers &2 Console
HRrR R2No|v [T 0 0 & B
SErver Stakus
= &
WebSphere ESE Server v, 1 E‘El Stopped
V.. — B 2 \WebSphere Process Server vh, 1 E‘E Skapped
< | 3 ||@
s

Figure 5-16 DBMSServiceMediation assembly diagram

314  Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



Update the data types
To update the data types:
1. Expand the DBMSServiceMediation project and expand the Data Types folder

to see data types that are generated by the JDBC connector project, as
shown in Figure 5-17.

" Business Integration X

84 cwveC_IDBC
=35 DBMSserviceMediation
‘?ccﬁ Azsembly Diagram
Q Dependencies
= Mediation Logic
=& Flows
iy pEMSServiceMediation

= £ Data Types
(2] DbadminCustamer
DbadminiCuskomerBG
(=) DbadminCustamerCaontainer
(=) Dhadminltem
DbadminltemBa
(=] DbadminItemCantainer
(=] Dhadminltemwhs
[[%] DbadminltemwhsBG
(") DbadminItemwhsContainer
(L) Dbadminorderheader
CbadminrderheaderBi
[2J DbadminorderheaderCantainer
I:] InkegrityiZonstraintFault
(2] MatchesExcesdedLimitFault
] MissingDataFaulk
= MulkipleratchingRecordsFaulk
=l CbjectMokFoundFault
If] PrirnarvkeyPaitType
[2J RecordMatFoundFault
= IniqueonstraintFaulk
[Z) WBIFault

Figure 5-17 New data types created for the adapter
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2. Double-click the DbadminItem data type.

In addition to the fields that are defined in the ITEM table, it has a field called
itemwhsdobj that is an array of Dbadminltemwhs objects. Because this object
represents warehouses where a particular item is stocked, you rename it to

warehouses.

Select itemwhsobj, and type warehouses over it. Then, press Alt+Shift+R to

refactor, as shown in Figure 5-18.

‘?ccﬂ DBM3ServiceMediation - Assembly Diagram

HT T+ R

~Business object

("] DbadminItem

[] itemid
[®] itemname
[] price ink

|

I E§:=nbisobi Dh.adminltemwhs[] b~
To refackar this value press alk4+shift+R, () &

skring

skring

—— [® [_] DbadminItem

Figure 5-18 Change the field name and refactor

3. Click OK to save all modified resources.

4. Then, click OK again on the Rename window (shown in Figure 5-19).

—

4= Rename

[ews narme: .-'-.'Elr'El'Il:llJSEES

Ilpdate references

Figure 5-19 Rename the business object field

When the project finishes rebuilding, make sure that there are no errors.

Warnings are usually fine.
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The Dbadminltem business object looks similar to that shown in Figure 5-20.

'?éﬂ DEMSServiceMediation - Assembly Diagram ("] Dhadminltem 52
~vBusiness object a4
(] DbadminItem + [_] DbadminIterwhs
|
[&] itemid skring

[8] itermname  string

[8] price int

[8] warehouses Dhadminltenmwhs [ ]

Figure 5-20 Dbadminltem business object

5. Now, select the warehouses field of Dbadminltem, and open the Description
tab in the element’s Properties. Make sure that the Array property is selected,
as shown in Figure 5-21.

=l Properties 23 Problems | Servers | Console | Progress

Description Element - warehouses

Documentation
Mame: | wareshouses

Application Info
Type: | Dbadminltemwhs { http:ffwww.ibm.com xminsprodfwebsphere fj2cafidbc/dbadmi

[ ]required Array

Figure 5-21 Make the warehouses field an array
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6. Next, click the Application Info tab, expand JDBC ASI schema, and expand
JDBCAttributeTypeMedatdata. Then:

a. Set the Ownership attribute to true.
b. Delete the keepRelationship attribute
c. Add the Chi1dBOType attribute.

To add the ChildBOType, select JDBCAttributeTypeMetadata, and
right-click in the white space. Select New — jdbcasi:ChildBOType as
shown in Figure 5-22.

[e] jdbcasiBiDiConkesx:t
[e] jdbcasi:BLOE
|g| jdbcasi:Bytedrray

B idbcasi: ChildBDType

_ [e] jdbcasi:ChildBOTypetarne
3uild .ﬁ.ctivitiest m Problems | Servers | (€] jdbcasi: CLOE

[g] jdbcasi: Calurmniame

[e] jdbcasi: Copyattribute
Dacumentation 2] jdbasi:DateType

| Aipplication Info Extensions &) idbeasi:FixedChar

| IDBC 451 schema [e] jdbcasi:Foreigrikesy
o (2] sl e g ek (€] jdbeasi:kespRelationship
“[8] ownership [rrue] [g] jdbcasi:OrderBy
[e] jdbcasi:Primarykesy
[e] jdbcasi:SPParameter Type

[e] jdbcasi:UID
Remaowe I

< E3

Descripkion Element - warehouses

Figure 5-22 Business object field extensions
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d. Select Array as the text value as shown in Figure 5-23.

T Properties 7 Problems | Servers | Console | Progress

Description Element - warehouses
Documentation
Application Info Extensions Extension Details

= |&
. text value: | Array
=[] JDBCAtributeTypeMetadata

[8] Ownership [true]

(] ChildBCType [Array]

Figure 5-23 The warehouses field application information attributes

7. Review the remaining generated data type elements to make sure that their
attributes correctly describe the matching attributes in the database schema,
for example, primary key, value required, and so forth.

8. Save all the changes.
Now, you can test the adapter and make sure that the JDBC outbound services

are working properly. To deploy the application to the server, you need to create a
J2C authentication alias and configure data sources.

5.3 Defining the database runtime resources

To run the mediation on a server, you need to create a J2C authentication alias
and data source for the database.

Create the authentication alias

The authentication alias contains the credentials that are required for the
mediation to access the ORDERDB database. To create the authentication alias:

1. Start WebSphere ESB v6.1 server from Servers tab of WebSphere
Integration Developer. Wait until the server status is started.

2. Open the administrative console by right-clicking the server and selecting
Run administrative console.

3. Inthe console, select Security — Security administration, application,
and infrastructure.
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4. In the Authentication section on the far right of the panel, expand Java
Authentication and Authorization Service in the Authentication section.
Click J2C authentication data.

5. Click New and enter the following values

— Alias: DerbyDS
— User ID: dbadmin
— Password: dbadmin

Click OK to save the changes.
6. Click Save in the Messages box that displays.

5.3.1 Creating the JDBC provider and data source

The JDBC provider and data source provide the information that is required to
access the database. The JDBC provider is specific to the database provider
implementation. If you already have a JDBC provider at the proper scope, you do
not need to create one again.

To create the JDBC provider:

1. In the navigation area of the console, select Resources — JDBC — JDBC
Providers.

2. Set scope at the node level.

3. Click New and enter the following values (as shown in Figure 5-24 on
page 321):

Database type: Derby

Provider type: Derby JDBC Provider
Implementation type: XA data source

— Name: Derby JDBC Provider (XA) for ORDERDB

4. Click Next to verify data.

Note that the ${DERBY_JDBC_DRIVER_PATH} variable is used by default. If
you have trouble using this provider later, ensure that this environment
variable points to the correct path on your system.

Click Finish and then Save.
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Create a new JDEBC Provider

Create a new JDBC Pravider

=3 S5tep 1: Create new Create new JDBC provider
JIDEBLC provider

Set the basic configuration values of a JDBC provider
encapsulates the specific vendar JDBC driver
implernentation dasses that are required to access &
database, The wizard fills in the narme and the descr
fields, but you can type different values,

Scope
|ce||5:egbCell:nDdes:engude

* Databasze type
|Der|:|',l V|

* Provider type
| Derby JDBC Provider W

* Implermentation type
| ®A data source V|

* Mame
Derby JDBC Provider [(Ba) for ORDERDE

Figure 5-24 Create a new JDBC provider

5. Now the JDBC providers panel looks similar to that shown in Figure 5-25.
Click Derby JDBC Provider (XA) for ORDERDB.

Preferences

Mew Delete

Scope O Description

|:| Cerby IDBC Provider [¥A]| NMode=esbMode IDBC Provider far
WPS WESE

|:| Derby DB Provider [¥A] | Node=esbNode Derby embedded XA
for ORDERDE IDBC Provider, This
provider iz anly
configurable in wersig
£.0.2 and later node:

Total 2
Figure 5-25 List of JDBC providers
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6. Click Data source under Additional Properties.

7. Click New, and enter the following values, as shown in Figure 5-26:
— Data source name: Derby JDBC Driver XA DataSource for ORDERDB
— JNDI name: jdbc/DerbyORDERDB

— From the drop down list of “Component-managed authentication alias and
XA recovery authentication alias, select the authentication alias created
for the database.

Click Next.

3 Step 1: Enter basic Enter basic data source information
data source

informaton

Set the basic configuration values of a data source for assaciation with yo
JDBC provider, A data source supplies the physical connections between t
application server and the database.

Fequirerment: Use the Data sources [WebSphere(R) Application Server Wd
console pages if wour applications are based on the Entarprize JavaBeans
[TM] (EIB] 1.0 specification or the Java(TM] Servlet 2.2 specification.

Scope
|ce||5:esteII:nndeg:esbNude

JDBEC provider narme
|Der|:|',I JDBC Provider [(#A) for ORDERDE

# Data source name
|IZ?'|ErI:H,I JDBEC Driver nA DataSource |

* IMDI name
lidbe/ Darby ORDERDE |

Component-managed authentication alias and XA recovery authentication alias

Select a component-rnanaged authentication alias, The seleced
authentication aliaz will also be zet az the XA recovery authenticatio
alias if your JDBC Provider supports 24, If you choose to create a ne
12C authentication aliaz, the wizard will be canceled,

esbModefDerbyDS A

Mext | | Cancel
Figure 5-26 Basic data source information
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8. On the next panel, enter the path to the database,
C:\itso\sampleDB\ORDERDB, as shown in Figure 5-27. Click Next.

DB providers

Create a data source

Create a data source

Enter database specific properties for the dat

Set these database-specific properties, which are rag
database vendor JDBC driver to support the connecdti
Step 2: Enter rmanaged through this data source,

database specific
properties for the #* Database name

data source [c:hitzat sarnpleDBy ORDERDE| ]

Step 3! Sumrmary
Use this data source in container managed pers

F'reviu:uusl r'-.Iext| Cancel|

Figure 5-27 Enter the database name

9. Click Finish on the next panel. Then, click Save. A new Derby JDBC Driver
XA DataSource for ORDERDB displays as shown in Figure 5-28.

Mew rDeleg' | Test conneckion | [ Manage state... |
: RS —
T 54 [
Select Mame 2% INDT narme I Scope Provider ;| Descrip
D Derby JDBC jdbc/DerbyORDERDE | Mode=esbMode | Darby Mew 1D
Driver HA JDBC Lrataso
DataSource far Prowvider This
ORDERDE [®A) far Catazao
SRDERDE tupe i=
configu
in wersi
&.0.2 a
| later ng

Figure 5-28 New data source
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10.Select the box to the left of the data source and click Test connection. It
should show success. However, you might see an error message similar to
that shown in Figure 5-29.

B Mezsages

@ The test connection operation failed for data source Derby JDBC
Driver ¥A DataSource for ORDERDE on server serverl at node
esbMode with the following exception: java.sql.5QLException: Failad
to start databasze 'Ci\itzo\zarmpleDBLORDERDE', see the next
exception for details.DSRADOLOE: SOL State = HI040, Error Code =
40,000, ¥Wiew IWM logs for further detail=,

Figure 5-29 Test connection fails

This error can be caused by an unclosed connection to the ORDERDB
database that occurred in previous steps. Because you are using Derby
Embedded, only one connection can be active at a time. To correct this issue:

a. Make sure that you do not have any running applications that might be
accessing the database.

b. Save all unsaved projects in WebSphere Integration Developer and exit
from the workspace altogether. You can shut-down WebSphere Integration
Developer without stopping the server. In this case, of course, you need to
be connected to the Administrative console by a browser outside of
WebSphere Integration Developer.

c. Click Test connection again. This time it should be successful.

B Meszages

i} The test connection operation for data source Derby JDBC Driver
wA DataSource for ORDERDE on server serverl at node esbMode was
succassful,

Figure 5-30 Test connection success

Launch WebSphere Integration Developer again, and open the workspace that
you exited from on previous step. You should see WebSphere Integration
Developer reconnected to the running WebSphere ESB instance.
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5.4 Testing the JDBC outbound interface

Next, you can test the JDBC Outbound Interface as follows:

1. Make sure the server is up and running.

2. Open the assembly diagram for the DBMSServiceMediation project, shown in
Figure 5-31.

m ?ccﬁ CEMSServiceMediation - Assembly Diagram 25

= || 1 ZPalette

gsEo as [RRR%

—— Favorit [
8 cwvBC_IDBC = Favorites @ [ IECOutboundInterface
B3 DBMSServiceMediation || MERESLESTENES

?ccﬁ Assembly Diagram £, Mediatia. ..

5 Dependencies (2 Java T DBEMSServiceMediation
& Mediation Logic
= Data Types > R
@ Interfaces ¢ Export

& Mapping References

'I:IL'—ID, OrderManagemnentLib
Figure 5-31 DBMSServiceMediation assembly diagram

3. Right-click the JDBCOutboundinterface component and select Test
Component from the pop-up menu.

4. Click the Configurations tab and make sure that no emulators are defined.

5. In the Events tab, select the retrieveallDbadminCustomerBG operation, as
shown in Figure 5-32.

= Detailed Properties
Configuration: lEleFauIt Module Test "
Module: %MSServiceMediatiDn w
Component: | IDECOutboundInterface v
Interface: | JIDBCOutboundInterface v
Dpet ation: | retrievealDbadminCustomerBG "
Initial request parameters

Figure 5-32 Test properties
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6. You want to retrieve all the records from the Customer table. Unset the verb
and all of the fields.

In the Initial request parameters panel, select the verb and each field under
DbadminCustomer object by pressing and holding the Ctrl key while
selecting each item.

Right-click in the selected area, and select Set To — Unset from the pop-up
menu as shown in Figure 5-33.

Marmne | Type | Yalue
= %g retrievealbbadm DhbadminCustomerBG vy
1 verb werb<string = ' Create
= %g DhadminCust ChadminCustonmer v
L custid | sting v
{1 custd, ., | string v
T cusl |
0 Fisc
[ add Select Al ’
Set To Yalue. ..
T sta Set Required to Defaulk Ciefaulk
L <ol Add value to Poal, ., R
1 bud rul

Expork bo XML File, .

— — Ise Derived Type. ..

[ IS N e I

Figure 5-33 Unset the verb
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7. The view changes, and a small x sign displays in the Value column as an
indicator that no value is set for this parameter. See Figure 5-34.

Initial request parameters

1T
Mame | Type | Yalue
= %: retrievealDbadm DbadminCustomer B
e werb werh<string >
' inCust DhadminCuskarmer

: _istring
""" [ custdesc string
""" I custrype string
""" 1 fiscaloode string

------ [ address  string
------ I zipcade  string
T by skring
7 state  string

| FETFEITEFEELEL

Figure 5-34 New parameter settings

Note, that if you select DbadminCustomer object rather than its fields and
unset the values, the view collapses as shown in Figure 5-35.

Initial request parameters

’7 =
.| Mame ] Type | Walue

= %: retrieveallDbadminCust DbadminCustomerBG
0 werb werb<string =
4. DhadminCusta,.. : DbadminCustomer

EE <

Figure 5-35 Selecting unset for DbadminCustomer
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Alternatively, the view might even collapse to Figure 5-36.

Initial request parameters

8

| Marne | Tvpe Yalue
%g retrieveallDbadmin, ., | K,

Figure 5-36 Selecting unset for DbadminCustomer

This is wrong. You will get a Null pointer run-time exception. To correct the
situation, right-click anywhere on each disabled object and choose Set To —
Default. Alternatively, you can choose Select All first and Set To — Default
next.

8. After you set the verb and all fields under DbadminCustomer correcily, click
the Continue icon on the Events menu bar.

9. If you are doing this for the first time and the application has not been
deployed, a Deployment Location window opens. Choose WebSphere ESB
Server v6.1, and click Finish.

Because the server is secured by default, you get a User Login prompt with
default user ID and password (which are admin and admin by default). Click
OK, and allow some time for the test client to start and load the test
application.

The Invoke operation should start and return successfully, as shown in
Figure 5-37.

= }f Irvoke [ JDECCOutboundInterface retrieveallDbadminCustomerBG)
= % Invoke started
" Irvoke [ IDECCuthoundInterface retrieveallDbadminCuskamerBiG)
&' Return { IDBCOutboundInterface retrieveal DbadminCustomerBiG)
M 1reeoke returned

Figure 5-37 Test results
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The Detailed Properties panel shows an array of DbadminCustomer objects
returned, as shown in Figure 5-38. In fact, all customer records from

CUSTOMER table are retrieved.

b General Properties

+ Detailed Properties

Module: DEMSServiceMediation
Component: JDBCOutboundInterface

IDECOuthoundInkerface

Interface:

Operation:

retrigvealDbadminCuskomer B

Return parameters:

BEEN=

| Marne

= %g retrievealDbadminCustomerE. .

{ Dbadmin

[=1-[E] DbadminCustomer

= %g DbadminCustomer[0]
0 custid
[ custdesc
T custryvpe
1 Fiscalcode
[ address
T zipcode
I city
1 skate
[ soldtodate
T budget

= %g DbadrinCustomer[1]
0 custid
[ cuskdesc
| custbype
[ Fiscalcode

Dba
Dbad
ing
skring
skring
ing
sk
skring
ing
skring
irk
irk

iniZus

Type

er[]

_uskorie

DbadminCuskomer

skring
skring
skring
skring

=r_onkain

AL N O U S L U UL UL UL UL S UL W A

10001
Jobin Srith Con
G
ABCO0000000
245 South Rog
12601
Poughkeepsie
MY

1000

SO000

1000z

Jane Doe Inc,

e

ER. TOOOO00000
I

Figure 5-38 Test results
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10.As a separate test you might want to set one field to a concrete value and
leave the rest unset. For example if you want to see all records for John Smith
Corp. your Initial request parameters look as shown in Figure 5-39.

Initial request parameters
|
| Marne | Tvpe Yalue

= %g retrievealDbadrminCusk DbadminCustomerBG W
17 verb verb<string = H,
=% DbadminCustomer DbadminCustamer v
I custid skring .

1 custdesc skring i+ John Smith Corp.
1 custtype skring .
I fiscalcode shring H,
[ address skring H,
[ zipcode skring M,
0 ciky strimg M,
= state skririg R,
I soldtodate W,
T budget int .

Figure 5-39 Test input for one customer
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Click Continue and you get all John Smith Corp. records, as shown in

Figure 5-40.

+ Detailed Properties

Madule: DEMSServiceMediation
Component: JDECOutboundInterface

IDECCOutboundInkerface

Interface:

Operatian:

retrievealDbadminCuskomerBis

Return parameters:

EEN=

| Marne

Tvpe

[=-[E] DhadminCustamer

=] %: DbadminCustomer[0]
I custid
[ cuskdesc
| custbype
I fiscalcode
I address
T ziprode
0 city
T skate
[ soldtodate
T budget

= %: DbadminCustomer[1]
I custid
T custdesc
| custbype
[ fiscalcode
T address

= %: retrieveal DbadminCustarerBe Dhadm

st
DbadminCust, ..
Db:
string
string
0

nir_L

skring
skrimg
skring
skrir
sEring

i

ink
DbadminiCust. ..
skring

skring

sEring

string

string

_u Yalue
W
G
W
' 10001
i% John Smith Corp,
e
' ABCO000000001231
v 245 South Road
» 12601
v Poughkeepsie
' MY
' 1000
' 50000
v
' 10101
+ John Smith Caorp.
+ F
' AECO000000001251
+ 245 South Road

Figure 5-40 Test results
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If your input parameters are set to values not found in the CUSTOMER table,
you get a RecordNotFound exception as shown in Figure 5-41.

= ifi Invwoke {JDBCOUboundInterface: retrieveal DbadminCustomerBiE)
= T Invoke starked
Bl Trvoke (DB DutboundInterface: retrieveall DbadminCustome:

Exception {ServiceRuntimeE:ception)

B 1rveoke returned

Figure 5-41 Exception for record not found

Instead of the fields returned from the query, a stack trace appears in the
detailed properties area, as shown in Figure 5-42.

+ Detailed Properties

Madule: DEMSServiceMediakion
Component:  JDECOukboundInkerf ace
Interface: IDBCOutboundInkerface

Cperation:  retrievealDbadminCustomerBG

Exception dlass:

com.ibm.websphere.sca. ServiceRuntimeE:ception
Exception message:

FaulkException thrown in 12CMethodBindingImpl.insoke)
Exception trace:

com.ibrm.websphere, sca, ServiceRuntimeException: FaultException thrown in J2CMetbodBindingImpl.inwvag
ak com.ibm,ws, sca.internal.j2c, J2CMethodBindingImpl.invoke 12CMethodBindingImpl, java: 298)
ak cam.ibm.ws, sca.inkernal j2c, 12CInkerFaceBindingImpl invoked 12CInkerfaceBindingImpl. java: 118)
at com.ibm.ws, sca.internal j2c,handler, J2CImportHandler, invokeDynamicImport] 12CImportHandler ., §
ak com.ibm.ws sca.internal. j2c. handler, 12 ImportHandler, processMessagel J2C ImportHandler java:
at cormn.ibm.ws, sca.internal . message.impl. MessageDispatcherImpl, processMessagewithPC I Message

Figure 5-42 Stack trace for the exception

The first line of the Exception trace is quite long. At the very end of it, you can
see a possible reason for exception, as follows:

com.ibm.websphere.sca.ServiceRuntimeException: FaultException thrown
in J2CMethodBindingImpl.invoke()
com.ibm.j2ca.base.exceptions.RecordNotFoundException: No matching
records found., error code:
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Now, you are ready to build a mediation module to connect each of the following
interfaces with JDBCOutbound interface to tap into database services that are
provided by the WebSphere Adapter for JDBC:

CustomerServicelF
ltemServicelF
OrderManagementlF
OrderServicelF

v

vYyy

5.5 Building the mediation flow

So far, you have created a mediation module with no business logic that acts as a
placeholder. The mediation component is visible in the assembly diagram shown
in Figure 5-43. Now, you can build the mediation flow.

B2 DEMSServiceMediation @ [ IBCoutboundinterface

Figure 5-43 DBMSServiceMediation assembly diagram

5.5.1 Adding the interfaces to the mediation flow component

The DBMSServiceMediation module has three interfaces. You need to add these
interfaces to the module in the assembly diagram as follows:

1. Add an interface to the DBMSServiceMediation component by right-clicking
the component and selecting Add — Interface.

Tip: You should see a list of interfaces that are available to the module. In
this scenario, the interfaces include interfaces from the
OrderManagementLib library.

If you do not see the interfaces that you expect to see, make sure that you
have defined any libraries that you need as a dependency. For example,
right-click DBMSSeviceModule in Business Integration view, and choose
Open Dependencies. You should see the library listed under Libraries.

If the library is not there, click Add, select the library in Library Selection
window, and click OK.
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2. Choose CustomerServicelF from the list of matching interfaces and click
OK.

A small icon displays on the left edge of the DBMSServiceMediation
component. Hover the mouse over this component, and it displays

1 Interface found: CustomerServiceIlF (WSDL Interface) as shown in
Figure 5-44.

£, DBM3ServiceMediation

L ]
ai)

b

1 Interface found:
CuskarerServicelF (WSDL Inkerface)

Figure 5-44 Interface for the mediation flow component

3. Similarly add two other interfaces to the mediation flow component:

— ItemServicelF
— OrderServicelF

4. Wire the DBMSServiceMediation component to the JDBCOutboundinterface
as shown in Figure 5-45.

(I i IDBCOuthoundlnterface

=T

(1) T DEMSServiceMediation

=13

i}

Figure 5-45 Wire the components

If prompted to allow a matching reference to be created, click OK.
5. Save the assembly diagram and make sure that no errors are found.

Note: If you created the reference before you added an interface, the
system throws an error. The error does not occur after you add the
interface.
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5.5.2 Adding mediation logic

If you point to the exclamation mark in the lower left corner of
DBMSServiceMediation, you see a warning that the component has no
implementation. To fix this issue:

1. Double-click the DBMSServiceMediation component, and click Yes when
prompted whether you want to implement the component now. Then, click OK
to select the DBMSServiceMediation on the folder.

The DBMSServiceMediation opens in the mediation flow editor.

Note: It is worth mentioning that even though you are allowed to add
interfaces from within the mediation flow, these interfaces are not public. To
add public interface, you have to use assembly diagram.

2. Next connect all OrderManagement operations with the appropriate
JDBCOutput adapter operations in the Operations connections section as
shown in Figure 5-46.

(T) CustomerServicelF 2] JoBCoutboundinterf acePart
2 retrieveCustomer % createDbadminCustomerBG
# updateCustomer % updateDbadminCustomerfic

‘:ié] deleteCbadminCustomerBG
4 retrieveDbadminCustomerBG

(T) TkemServicelF
= “‘}f retrievealDbadminCustomerB

ﬂ*-? retrieveltem “}f applychangesDbadminCustom
% createDbadminltemBe

‘:ié] updateCbadminlternBa

(T) OrderServicelF % deleteDbadmintemBG

— % retrieveDbadminltemBG

“}f retrievealDbadminltemBe
7 applychangesDbadminltemBG
% createDbadminCrderheaders
% updateDbadminOrderheaderd
2 deleteDbadminOrderheadert

% updateltem

ﬁf createCrder
) updateOrder

Figure 5-46 Operation connections

Each of these connections represents a mediation flow. Each of the
operations that are selected are request-response operations. When you
make the connection, a request and response flow is created for each and
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populated with the appropriate endpoint nodes (that is Input, Callout, and
Input Response on the request flow, and Callout Response and Input
Response on the response flow).

Select each connection in turn, and add the appropriate mediation primitives
to the flow to transform the business object that comes in from the interface
operation to the business object that is required by the reference partner
operation.

XSL transformation for the retrieveCustomer operation
The first flow to update is for the retrieveCustomer operation.

Request flow

To
1.

build the request flow for the retrieveCustomer operation:

Select the wire between retrieveCustomer and retrieveDbadminCustomerBG
in the Operations connection area.

Add an XSL Transformation primitive to transform the message. In the
Transformation folder of the Palette, click XSL Transformation primitive and
drop it on the canvas in the flow section.

Connect the following as shown in Figure 5-47:

The output terminal of the Input node (represents the retrieveCustomer
operation of CustomerServicelF) to the input terminal of
XSLTransformation1 node.

The output terminal of XSLTransformation1 node to the input terminal of
the Callout node (which represents retrieveDbadminCustomerBG
operation of JDBCOutboundinterface).

1 — palette —

E"t\ - Iﬂ|>t 329

—— npu

|~ Favarites rievethet Callout

(= Transformation SGhada Gl retrievelbbadmind, ..

[~ Routing E

[~ Tracing #3LTransformationl :>[}

|-~ Error Handling Input Response
retrieveCustamer ...

—I E'_-; Reguest: retrigveCustomer ¢E-| Response: retrieveCustomer

Figure 5-47 retrieveCustomer request flow
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4. Double-click the XSLTransformation1 node to open the New XML Mapping
wizard (Figure 5-48). Click Finish to open the XML mapping editor.

4= New XML Mapping @

XML Mapping

Creakte a new sML Map. E '

Mamespace:! | Diefault
Falder: | wsl [ Browse, .. ]
Marme: | kSLTrananrmatiDnl_req_l J

[ ]create a sample xml input: fils For testing the ML Map

L) < Bac Mext = ] [ Finish l [ Zancel

Figure 5-48 New XML mapping
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5. In the XML mapping editor, the retrieveCustomer object is on the left and
retrieveDbadminCustomerBG object on the right (Figure 5-49).

Because a customer is uniquely identifiable by the customer ID, start by
mapping the customer ID. Select Wire retrieveCustomer — customer —
custID to retrieveDbadminCustomerBG —
retrieveDbadminCustomerBGInput — DbadminCustomer — custid.

The default mapping operation between the two fields is Move. This operation
assigns a value from the field on the left to the field on the right.

rESLTransformationl _req_1 &1 | 2 | B e | &, W E,
= E body = @g body
= [8] retrieweiCustomer  RetrieweCustomer Type =I [&] retrieveDbadminCustomerBG
= [8] customer Cuskomer = [&] retrieveDbadminCustomerBGInput
|£‘,? custID skring Move @,* any [ ]
|£',? custMame string + |£|* package
(&7 address string # [ef changeSummary
[&] zipCode string 7l [e] properties
|£',? city skring + |£|* eventsummary
|£',? skate string ﬁ:.’ anyattribute [ ]
[&f budget ink [ef verb
[&] soldToDate int = [&] DbadminCustormer
1 |£',? custid

[&] custdesc
(€] custtype

Figure 5-49 XML mapping editor

In the remaining sections, we use a table similar to Table 5-1 to show the
mappings that you need to make.

Table 5-1 retrieveCustomer request flow XSLT

retrieveCustomer (Input) | Action retrieveDbadminCustom
field erBG (Output) field
custiD move custid

6. Close the map.
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Response flow

To build the response flow for the retrieveCustomer operation:

1.

Select the wire between retrieveCustomer and retrieveDbadminCustomerBG
in the Operations connection area.

2. Click the Response tab in the flow section.

3. Add an XSL Transformation primitive and wire it between the Callout
Response node and the Input Response node as shown in Figure 5-50.

[~ Error Handling

.

1 —— Palette —

K| OOk 9

— _ . allout Response
il Le5 retrieveDbadming. ..
[~ TransFormation
|-~ Rouking {E|
[~ Tracing #aLTransformationl

Inpuk Response
retrieveuskamer ..

=r. Request: retrieveCustomer | == Response: retrieveCustomer

Figure 5-50 retrieveCustomer response flow

4. Open the XML mapping editor for the XSL Transformation primitive, and map
the fields as shown in Table 5-2.

Table 5-2 retrieveCustomer response flow XSLT

Input field Action Output field
custid move custlD
custdesc move custName
address move address
zipcode move zipCode

city move city

state move state
soldtodate move soldToDate
budget move budget

n/a assign ‘3’ RC
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Tip: To assign a value to a field, right-click the field in the XSL map, and select
Create Transform to put an Assign operation to the field. Enter a value for the
field in the General tab of the Properties view for the Assign transform.

Next, repeat this process to add an XSL Transformation primitive in the rest of the
flow (request and response flows of two operations on each of the three
interfaces). Some of the mediation operations are quite trivial, others are more
complex. For example, to mediate the updateltem operation, you have to use an
inline map action to map the array of Warehouses.

XSL Transformation primitive for updateCustomer
The next flow to update is for the updateCustomer operation.

Request flow
To build the request flow for the updateCustomer operation:

1. Select the wire between updateCustomer and updateDbadminCustomerBG
in the Operations connection area.

2. Add an XSL Transformation primitive and wire it between the Input node and
the Callout node.

3. Open the XML mapping editor, and map the fields as shown in Table 5-3.

Table 5-3 updateCustomer request flow XSLT

Input field Action Output field
custID move custid
custName move custdesc
address move address
zipCode move zipcode

city move city

state move state

budget move budget
soldToDate move soldtodate
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Response flow
To build the response flow for the updateCustomer operation:

1.

Select the wire between updateCustomer and updateDbadminCustomerBG
in the Operations connection area.

Add an XSL Transformation primitive and wire it between the Callout
Response node and the Input Response node.

Open the XML mapping editor for the XSL Transformation primitive and map
the fields as shown in Table 5-4.

Table 5-4 updateCustomer response flow XSLT

Input field

Action Output field

n/a assign ‘3’ RC

XSL transformation for the updateltem operation
The next flow to update is for the updateltem operation.

Request flow
To build the request flow for the updateltem operation:

1.

Select the wire between updateltem and updateDbadminltemBG in the
Operations connection area.

. Add an XSL transformation primitive and wire it between the Input node and

the Callout node.

3. Open the XML mapping editor and map the fields as shown in Table 5-5.
Table 5-5 updateltem Request flow XSLT

Input field Action Output field

itemID move itemid

itemName move itemname

price move price

warehouses Inline map—see Table 5-6 | warehouses
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Map the warehouses inline map as shown in Table 5-6. Note that some input
fields are mapped to multiple output fields.

Table 5-6 updateltem request flow Inline Map for warehousesXSLT

Input field Action Output field
custom: /body/updateltem/item/itemID itemid

whsID move whsid

stock custom: stock

$stock + (-$itemQtyPartial)

indelivery custom: indelivery
Sindelivery + $itemQtyPartial

itemQtyPartial | custom: $stock + (-$itemQtyPartial) stock
itemQtyPartial | custom: $indelivery + $itemQtyPartial indelivery
assign: 1 ordered

Response flow
To build the response flow for the updateliem operation:

1. Select the wire between updateltem and updateDbadminltemBG in the
Operations connection area.

2. Add an XSL transformation primitive and wire it between the Callout
Response node and the Input Response node.

3. Open the XML mapping editor and map the field as shown in Table 5-7.

Table 5-7 updateltem response flow XSLT

Input field Action Output field

n/a assign ‘3’ RC

XSL Transformation for the retrieveltem operation
The next flow to update is for the retrieveltem operation.

Request flow
To build the request flow for the retrieveltem operation:

1. Select the wire between retrieveltem and retrieveDbadminltemBG in the
Operations connection area.

2. Add an XSL transformation primitive and wire it between the Input node and
the Callout node.
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3. Open the XML mapping editor and map the field as shown in Table 5-8.

Table 5-8 retrieveltem request flow XSLT

Input field

Action

Output field

itemID

move

itemid

Response flow

To build the response flow for the retrieveltem operation:

1. Select the wire between retrieveltem and retrieveDbadminltemBG in the

Operations connection area.

2. Add an XSL transformation primitive and wire it between the Callout

Response node and the Input Response node.
3. Open the XML mapping editor and map the fields as shown in Table 5-9.

Table 5-9 retrieveltem response flow XSLT

Input field Action Output field
itemid move itemID
itemname move itemName
price move price

n/a assign ‘3’ RC
warehouses Inline map—see warehouses

Table 5-10

Map the warehouses inline map as shown in Table 5-10.

Table 5-10 retrieveltem response flow Inline Map for warehousesXSLT

Input field Action Output field
whsid move whsID
indelivery move indelivery
stock move stock
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XSL transformation for the createOrder operation
The next flow to update is for the createOrder operation.

Request flow
To build the request flow for the createOrder operation:

1. Select the wire between createOrder and createDbadminOrderheaderBG in
the Operations connection area.

2. Add an XSL transformation primitive and wire it between the Input node and
the Callout node.

3. Open the XML mapping editor and map the fields as shown in Table 5-11.

Table 5-11 createOrder request flow XSLT

Input field Action Output field
ordID move ordid
amount move amount
submitter|D move submitterid
state move state
creationDate custom: creationdate

concat(substring-before($creationDate, 'T'), " ',
substring-before(substring-after($creationDate

» 1))

custom:
concat(substring-before($completionDate, 'T'),

completionDate completiondate

substring-before(substring-after($completionD
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ate, 'T'), "))
itemQty move itemqty
itemID move itemid
custiD move custid

Response flow

To build the response flow for the createOrder operation:

1.

the Operations connection area.

Response node and the Input Response node.

Select the wire between createOrder and createDbadminOrderheaderBG in

Add an XSL transformation primitive and wire it between the Callout
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3. Open the XML mapping editor and map the fields as shown in Table 5-12.

Table 5-12 createOrder response flow XSLT

Input field Action Output field
ordid move ordID

custid n/a

amount move amount
submitterid move submitter|D
state move state
creationdate custom: creationDate

concat(substring-before($creationdate, ' '), ‘T,
substring-after($creationdate, ' '), '.546-05:00')

completiondate custom: completionDate
concat(substring-before($completiondate, ' '),
'T', substring-after($completiondate, ' '),

'.546-05:00")
itematy move itemQty
assign ‘3’ RC

Working with the dateTime data type

The creationDate and completionDate field use the dataTime data type. The
format that the database system supports is most likely going to be different from
the format that WebSphere ESB uses. To resolve the difference, use an XPath
expression to transform dateTime on request and response flows.

On the request flow, you have to convert dateTime to a string that Derby
understands. The XPath expression to achieve it is as follows:
concat (substring-before($completionDate, 'T'), ' ',

substring-before(substring-after($completionDate, 'T'), '.') )

This XPath expression converts from the format shown in Figure 5-51 that used
by WebSphere ESB to the format shown in Figure 5-52, used by Derby.

L completionDate o

Figure 5-51 WebSphere ESB date / time format

T completiondate g

Figure 5-52 Derby date / time format
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On the response flow, convert a string that represents dateTime to a dateTime
datetype as follows:

concat(substring-before($completiondate, ' '), 'T',
substring-after($completiondate, ' '), '.546-05:00")

XSL Transformation for the updateOrder operation
The next flow to update is for the updateOrder operation.

Request flow
To build the request flow for the updateOrder operation:

1. Select the wire between updateOrder and updateDbadminOrderheaderBG in
the Operations connection area.

2. Add an XSL transformation primitive and wire it between the Input node and
the Callout node.

3. Open the XML mapping editor and map the fields as shown in Table 5-13.

Table 5-13 updateOrder request flow XSLT

Input field Action Output field
ordID move ordid
amount move amount
submitter|D move submitterid
state move state
creationDate custom: creationdate

concat(substring-before($cre
ationDate, 'T"), ' ',
substring-before(substring-af
ter($creationDate, 'T"), '.") )

completionDate custom: completiondate
concat(substring-before($co
mpletionDate, 'T"), ' ',

substring-before(substring-af
ter($completionDate, 'T'), "))

itemQty move itemqty
itemID move itemid
custID move custid
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Response flow
To build the response flow for the updateOrder operation:

1. Select the wire between updateOrder and updateDbadminOrderheaderBG in
the Operations connection area.

2. Add an XSL transformation primitive and wire it between the Callout
Response node and the Input Response node.

3. Open the XML mapping editor and map the field as shown in Table 5-14.

Table 5-14 updateOrder Response flow XSLT

Input field Action Output field

assign ‘3’ RC

Complete the mediation flow

The mediation component can now deal with a database record. Note that you
have not added error handling. You will do this before the mediation flow goes
into production.

Save each map, mediation flow, and the assembly diagram. Ensure that there
are no errors. (Warnings are generally OK.)

Tip: Press Ctrl+Shift+S to save all.
The next step is to run a quick component test to make that things are working
properly.
5.6 Testing the mediation flow component

In a manner similar to how we tested JDBCOutboundinterface, select and
right-click the DBMSServiceMediation component and choose Test
Component from the pop-up menu. You test the retrieveltem operation of
ltemServicelF

Tip: If you see any errors in your mediation logic that you want to correct, a
good practice is to remove the project from the server and then add it again to
ensure that you have the latest code.
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Tip: If you are using a Derby database and have run the external service
discovery wizard to connect to it, you might have to restart WebSphere
Integration Developer to break the connection. However, you do not have to
stop the server.

To test the mediation flow component:

1. Set the following options as shown in Figure 5-53:

Component name: DBMSServiceMediation
Interface: ItemServicelF

Operation: retrieveltem

itemID: IT_001

F General Properties

« Detailed Properties

Module: DEMSServiceMediation

Source component: DBMSServiceMediation

Source reference:  JDBCOutboundInterfacePartner
Target component:  IDBCOutboundInterface
Targetinterface:  IDECOutboundInterface

Target operation:  refrieveDbadminltemBG

Request parameters
| E%|Br: B
_ Name ' Type Value
= . retrieveDbadmi... : DbadminltemBG v
I verb 2<string = H
=2 DbadminItem sdminItem v
T itemid string v IT_001
[ itemname  string M
I price it M,
(@] warehouse: DbadminTtermnwhs[] &

Figure 5-53 Test parameters
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2. Run the test.
If no errors occur, the events diagram looks similar to Figure 5-54.

Events

NEEICLIE
= TE}{ Invake (DBMSServiceMediation:retrieveltem)
= Fi. Invoke starked

5 Invoke (DEMSServicelMediation:retrieveltem)

[ Request (DEMSServiceMediation -- = JIDBCOutboundInterface: retrievebbadmind

| Response (DEM3ServiceMediation <-- JDBCOutboundInterface: retrieveDbadmin

| return (DEM3ServiceMediation: retrieveltenm)
= 1rveoke returned

Figure 5-54 Test events result
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The return parameters show the item that is returned with the warehouse
information, as shown in Figure 5-55.

= Detailed Properties

Module: DBMSServiceMediation
Component: DBMSServiceMediation

Interface:  ItemServicelF

Operation:  refrieveltem

Return parameters:

EE=

i|_ Mame | Type

Value

=ity item ' Item
I itemID st
T itermMame string
I price nt
=--[@] warehouses  Warehouse[]

= %g warehouse: VW arehouse
{3 whsID string
1 stock
7 indelive int
I itemQty int

= %g warehouse: VWarehous
7 whsID string
I stodk i
[ indelive int
T itemQty it

= %g warehouse: V\ arehouse
3 whsID =iring
[ stock  int
T indelive int
[ item@Qty int

= %g returnCode ReturnCode
O re string

v

WIHE A

a0

L
=] =]
]

R N S I S SR O S SR - I
9 -'I.
m

LJ

Figure 5-55 Test parameter results
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Note: If you enter an item number that dose not exist in the database, you will

receive an error.

5.7 Creating the mediation export component

Finally, you generate an export component to make the mediation services

offered by DBMSServiceMediation available for use. Follow these steps:

1. Right-click the mediation flow component, and select Generate Export.

Then, select Web Service Binding. See Figure 5-56.

@ &

[ ]
(1) T, DBMSServiceMediation (1.1
L

Add

Generate Export...
Regenerate Implementation
Select Implementation
Open

Synchronize Interfaces and References... #

Fefactor

(1) @ JDBCOutboundInterface

2 HTTF Binding
Messaging Binding... ¥
SCA Binding
Web Service Binding

4

Figure 5-56 Generate an export component with a Web service binding

2. Select all available interfaces as shown in Figure 5-57 and click OK.

e Interface Selection

-

Please select the interfaces yvou wish to export.

If mutliple interfaces are selected, one export will be created for each.

4http:/fCOrderManagementlib/CustomerServicelF }JCustomerse. .
{http:/fQrderManagementlib/OrderServicelF }OrderServicelF
[+] {http:/fOrderManagementlib/ItemServicelF HitemServicelF

Figure 5-57 Web service binding interface selection
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The final assembly diagram looks similar to that shown in Figure 5-58.

@ ﬁl’ CustomerServicelFExport1

o A= ) L A
(1) ﬁ&- OrderServiceIFExport1 (1) [ DBMSServiceMediation 2.1 (I) @7 JDBCOutbound]

(L) g2 ItemServicelFExport1

Figure 5-58 Final assembly diagram

Team development: This is a good time to check in your project to CVS.

352 Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



WarehouseAvailabilityMediation
module

This chapter explains the implementation of the Warehouse Availability
Mediation.

This example mediation illustrates the use of the following primitives and
techniques:

>

>
>
>
>

Custom mediation primitive

Usage of correlation, transient and shared contexts
Advanced usage of the XSL Transformation primitive
Fan Out and Fan In primitives

Inline Service Invoke primitive

The topics in this chapter include:

»

| 2
»
>
>

Mediation design and setup

Preparing the Warehouse Web services
Creating the mediation module and artifacts
Building the mediation flow

Testing the mediation
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6.1 Mediation design and setup

According to the high-level design, described in 1.2, “Scenario high-level design”
on page 9, the Warehouse Availability Mediation determines which warehouses
are available to fulfill an order and how to split the order among those
warehouses.

Figure 6-1 shows the interface that the mediation implements.

(1) X

~0Operations )

Cperations and their parameters

Marne 0e
Hsplit
ikerm Item
B Inpukis
Putts) arder Crder
[E» Cukpuks) itern Item

Figure 6-1 Warehouse split interface

The input to the mediation is the item and the order business objects. The
quantity ordered is contained within the order business object. The item business
object contains an array of possible warehouses that can supply the item.

The output is the item business object with an array of warehouses to supply the
item and the quantity they will supply.

See 1.4.2, “Interfaces and business objects definition” on page 17 for details
about these business objects.

There are three possible warehouses:

» Warehouse A
» Warehouse B
» Warehouse C

The mediation checks with each warehouse to see if it is available to fulfill the
order. The request to the warehouse for its availability is done using a Web
service provided by each warehouse. When the responses are returned from the
warehouses, the order for the item quantity is split among the available
warehouses.
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As an example, the mediation receives the following objects:

» An Item business object where itemID=1 and three warehouses are in the
array.

» An Order business object that carries an item quantity of 11.

The mediation checks all the three warehouses for their availability to supply the
item. We assume two of three are available (Warehouse A is unavailable). The
mediation then splits the item quantity of 11 between the two warehouses, 6
items for the Warehouse B and 5 items for the Warehouse C.

Given this expected behavior, the mediation is implemented as follows:

1. A Fan Out primitive is used to fire the availability request to three Service
Invoke primitives, which receive an availability status from the warehouses
(true or false).

2. A Fan In primitive waits for all of the three services to provide a response and
fires out the aggregated result.

3. A Custom Mediation primitive splits the quantity over the available
warehouses using the following simple algorithm:

a. Order quantity is divided by the number of the available warehouses.

b. The net result of the division is assigned to every warehouse.

c. The eventual residual quantity is added to the first available warehouse
Table 6-1 shows two examples of this simple algorithm. In Example 1, all the

warehouses are found available. In Example 2, Warehouse A is found
unavailable, and the quantity is split over the remaining two.

Table 6-1 Split algorithm behavior given some possible inputs

Example Quantity Warehouse A | Warehouse B | Warehouse C
Example 1 10 4 3 3
Example2 19 Unavailable 10 9
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Figure 6-2 shows the design of this logic.

itemID: string

WarehouseAuvailabilityMediation

warehouses: | e s S ss s s
Warehouse[]

N e " S e 3
. 1
. ] Custom | |
ItemQuantity: integer WarehouseltemSplitIF : =» Servicelnvoke Mediation
S £
Order split ' Servicelnvoke
Management ! b '
1
Process b "
1 ! )
t I
—
1 ! :
Vo '

oo e

b

F-—-F'

Waréhohses

’ warehoukes: Warehous'el]
) 1

itemID: string

Web service

warehouses:
Warehouse[]

Warehouse A
Availability
System

Figure 6-2 WarehouseAvailabilityMediation design

The Warehouse Availability Services expects a new Warehouses business object
as input. This object wraps the Warehouse array coming with the item as
mediation input. The services return a boolean value giving the warehouse
availability.

The OrderManagementProcess business application is the mediation client in
the scenario, but any client can be used as long as it binds to the SCA
WarehouseltemSplitlF interface on the export component used. For example, to
test the mediation, we used the WebSphere Integration Developer Test Client.
The mediation client receives an item business object from the mediation in
response.

The following message transformations play a role in the mediation:

1. Service Invoke primitives invoke the Warehouse Availability Services using
the interface that is required by these services. These interfaces require a
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Warehouses business object as input. This object wraps the warehouses
array. A transformation primitive (business object map or XSLT) converts the
order and item business objects to the Warehouses business object. We refer
this transformation as InputToServicelnvoke.

2. After each Service Invoke, another transformation primitive (either business
object map or XSLT) is needed to aggregate results from the Web services
invocation. We refer them respectively as Aggregate WarehouseA,
AggregateWarehouseB, and AggregateWarehouseC.

3. The Custom Mediation primitive expects both the Service Invoke results and
order item quantity to perform its algorithm. A transformation primitive is used
between the Fan In primitive and the Custom Mediation primitive to prepare
the object. We refer this transformation as FaninToSplitAlgorithm.

Figure 6-3 shows the transformation primitives that are inserted in the mediation
flow.

[WarehouseAvaiIabiIityMediation]

------------ Aggregate b=
WarehouseA
L Fanin
Input Servicelnvoke To
To SplitAlgorithm

Servicelnvoke

Aggregate p
icel k WarehouseB ustom | _

Servicelnvoke

Aggregate
WarehouseC

g -

Figure 6-3 Transformation primitives that are required by the WarehouseAvailabilityMediation
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The transformation converts input objects to the format that is needed through
the mediation.

The problem is that you can lose detail in a transformation that you need later in
the mediation. For example, the InputToServicelnvoke transformation eliminates
the order object and all fields in the item with the exception of the warehouse
array. However, after the responses indicating warehouse availability are
returned, the mediation needs the item order quantity from the order object to
perform the split algorithm in the Custom Mediation primitive. It also needs
information from the item object (item ID and name) because this information
must be sent back to the client.

So, the mediation must store this information so it can be retrieved later. This
information is stored in the mediation contexts:

» Information that must be preserved unchanged from the start of the mediation
to the end must be put in the correlation context, which is the case for the
item details with the exception of the warehouse list.

» Information that must be stored and used later in the mediation must be
placed in the transient context, which is the case for the original warehouse
list and for the order item quantity.

» Information that must be aggregated in a Fan In/Fan Out usage must be
placed in the shared context, which is the case of the warehouse availability
indicators that are returned by the Web services.

The transformation primitives put this information in the contexts. Because we
implement advanced use of the contexts in our example, this process is best
done using an XSL Transformation primitive. We move the Service Message
Object body information in the context and vice-versa.

6.2 Preparing the Warehouse Web services

The mediation invokes the Warehouse Availability Systems that are provided by
three Web services. For testing, the Warehouse Availability Systems are
implemented as mediation flows also and are deployed to the WebSphere ESB
server.
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Note: This section describes the Warehouse services that are invoked by the
WarehouseAvailabilityMediation. The Warehouse services are simply a
resource for the mediation. This section is of interest only to those who want to
set up a simple test for mediations being developed.

If you are following along by developing the mediations in this book, you can
simply load these services from the additional material that is supplied online
for this book. You can find information about downloading and using this
material in Appendix B, “Additional material” on page 461. The Web services
and a library that contains the common artifacts are supplied as a project
interchange file called WarehouseAvailability.zip.

This chapter also assumes that you have the OrderManagementLib shipped
as part of the additional material.

Figure 6-4 shows how the Business Integration view looks after these projects
are imported into the workspace.

Be: ¢4 . Physical Resources

= 8|
LE CrderManagementLib
= waclient
1753 Warehousedy ailabilityServiced
'["E‘! Warehousedy ailabilityServicel
'["E‘! WarehousedyailabilityService
'L-:-— WarehousesLib

5B

+

+

Figure 6-4 Business Integration view after importing Warehouse Availability System Web
services
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In addition to the artifacts contained in OrderManagementLib, these projects
contain:

» Three mediation modules named WarehouseAvailabilityServiceA,
WarehouseAvailabilityServiceB, and WarehouseAvailabilityServiceC.

These mediations contain the implementation of the three Web services.
They do not contain any mediation flow but just a Java component. The
exports that make the mediations available use a Web service binding.

Figure 6-5 shows the Web services mediation module assembly diagram.

e T
'5;' @ warehousesvailabilityServicelFExport 1 L) HE Companent]

Figure 6-5 Web services mediation module assembly diagram

Figure 6-6 shows the Java component for WarehouseAvailabilityServiceA.
The component uses simple logic to emulate the warehouse services. All
three mediations have a similar implementation.

Ebhlin Eoolean isbvailsble (Datalkhiject warsehouses) |

DataCthiject Warld = [Datalthiject) warehouses.getlList ("wList™) .get (0] ;
dithe warehouse 1 refuze availlsbility while its quatity
dfpartial i=s &

if (Mari.getInt ("itenQtyFPartial™) == &)

return false;

return true:

'

Figure 6-6 Warehouse A Availability Web service logic

Warehouse A refuses availability if it receives a quantity of 8. Of course, this is
just an example of logic (it is not necessarily realistic). This example provides
the mediation tester a way to generate a “not available” response. In a
production environment, the logic behind the Web services is not of interest to
the mediation. The only thing that matters is the interface and binding
properties.
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Figure 6-7 shows the implementation for Warehouse B and Warehouse C.
They always return an available status.

"'pu.hlic Boolean izhAvallable (DataChject warehousezs) |
Hlfalwvays availahle
return true;

'
Figure 6-7 Warehouse A and Warehouse B Web service always return available status

» A WarehousesLib library, which is used by the three Web services, contains
the interface, the business object, and the three port definitions for the Web

services that are used to import the Web services to the mediation. See
Figure 6-8.

= 'LE WarehousesLib
I-E: Dependencies
= = Data Tvpes
[C] warehauses
Interfaces
@ 'u'u'arehu:uuQﬁivailabilityﬁerviceIF
& Mapping
= % \Weh Service Ports

(Tl

@ WarehousesvailabiltyServicelFExportl _Warehousedwvailabiliby ServiceIFHE pPort
@ warehousesvailabiltyServiceIFExport2_Warehousedwvailabiliy ServiceIFHE pPort
W WarehousedyailabilityServiceIFExpork3_wWarehousedyvailabilityService IFHEpPort

Figure 6-8 The Warehouse Services common library

Attention: This library makes indirect use of the OrderManagementLib
artifacts through the definition of the Warehouses business object. You will

have errors on it if you do not have the OrderManagementLib in the
workspace.
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» A WACIient mediation module is also provided. You might find this module
useful for testing the Web services before developing the mediation that
makes use of them.

This mediation has just the three SCA Web services imports, as shown in
Figure 6-9. You can use the Integrated Test client to verify that you can get
these imports and use them in the WarehouseAuvailabilityMediation module.

@ & WAREImpark

@ & warAImport

@ & WaRrCImport

Figure 6-9 The Web Services client assembly diagram

You can deploy the Web services in the test environment as follows:
1. Start the WebSphere ESB Server test environment.

2. Deploy WarehouseAvailabilityServiceA, WarehouseAvailabilityServiceB, and
WarehouseAvailabilityServiceC to the server, shown in Figure 6-10.

Add and Remove Projects \g

Madify the projecks that are configured on the server

Maove projecks ba the right ba configure therm on the server

fvvailable projecks: Configured projects:

[ I% WA Clientapp I% ‘arehousedyy ailabilil
I% ‘i arehious ety ailabilil
I% ‘i arehios ety ailabilil

Figure 6-10 Warehouse Availability Systems Web services deployment
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3. Locate and open one of the three Web service port declarations in
WarehousesLib, as shown in Figure 6-11.

= @ WarehousesLib
ﬂiﬁ Dependencies
= £ Data Types
] Warehouses
=@ Inkerfaces
@ Warehouse AvailabilitvServicelF
& Mapping
=% weh Service Ports
lg '-.-'-.-'arehu:uuseAvailabilityﬁerviceIFExpnrt1_'-.-'-.-'arehu:uuse.ﬁ.vaiIaI:uiIityServiu:eIFHtth‘u:urtI
Warehouseavalabiity ServicelF Exporte_warenoUsesy ailabiliy ServicelFHbpPork
] WarehousefyailabilityServiceIFExport3_Warehousedy ailability ServicelFHEEpPart

Figure 6-11 Locating Web Services port declarations

4. Locate the soap:address element in the port and copy the entire content of
the location attribute (the URL), as shown in Figure 6-12.

Attention: Figure 6-12 just shows part of this element!

</wadl thindings
<wsdl:service name="WarehouselvailabilityiervicelFExportl Warsehousely
<wsdl:port binding="this:Warehousebvailabhility3erviceIFExportl Ware

TN R = Te [x bl =F=I= B N =R Re byl t t 12 /' localhost : 9081/ Warehousedvailabild
</fwadl:ports
</wsdl:servicexr
<fwsdl:definitions>

Figure 6-12 Locating the soap:address element in a Web service port definition
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5. Open a browser and paste the copied URL in the address field. Then, submit
it. The response shown in Figure 6-13 displays.

fddress :Ej httpe fflocalhost: 9081 Mearehousesyvailsbilivy Servicedweb/scafw arehouse Ay ailabiliy: a Go

fhttp://WarehouseMediatioFInFOut/WarehouseServi
WarehouseAvailabilitvServicel[FExportl _Warehouse|

Hi there, this is a Web service!

Figure 6-13 Successful response from a Warehouse Availability System Web service

If you see an error instead, the WebSphere ESB Web container is probably using
a port other than the 9081 used in this example. In this case, you need to
determine the actual Web service port.

A quick method to do this might be just changing the port in the address you
typed on the browser (try 9080. 9081, 9082, and so forth).

The better method is look at the Virtual Hosting setting in the WebSphere ESB
administrative console as follows:

1. Open the WebSphere ESB administrative console (right-click the test
environment server instance in WebSphere Integration Developer, and click
Run administrative console).

2. Select Applications — Enterprise Applications and locate the
WarehouseAvailability applications, as shown in Figure 6-14 on page 365.
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Figure 6-14 WarehouseAvailabilityService applications in the WebSphere ESB console

3. Open one of the applications and select Web Module Properties — Virtual
host. Here you get the name of the virtual host over which the Web services
is running (default_host in our case as shown in Figure 6-15).

N
Selact| Web rmodule Virkual host

O

warehousedvailabilityServiceaweb default_host %

Figure 6-15 Warehouse Availability Web module virtual host

4. Now, navigate to Environment — Virtual Hosts in the console left menu.

Locate the virtual host that is used by the Warehouse Availability Service

application (default_host in our example) and select it.
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5. Select Additional Properties — Host aliases to see the ports to which the
virtual host is listening. Look for the port 9xxx. The port in our case is 9081, as
shown in Figure 6-16.

Seleck| Host Mame 2 Port
oo 2081
[] * 20
oo 9444
oo|* 5063
oo S062
oo|* 443

Figure 6-16 Virtual host specific ports

6. Ensure that you have the correct port by attempting to reach the service again
using a Web browser. After you know the port number, you must update it in
all three Web service port definitions in the WarehousesLib.

<wadliservice name="WarehouselvailakbhilityiervicelFExportl Ws
<wzdl:port bhinding="this:WarehouselvailahilityIerviceIFExY
<zoap:address location="http:// localhoscf 2081 Tarehousel
<fwadl:port:
</wadl:zervicex
<fwsdl:definitionss>

Figure 6-17 Updating soap address location port

When you know that you have the correct port number, perform one final test
using the WACIient application:

1. If you changed the Web services ports, you must complete the following
steps:

a. Open the WACIient assembly diagram.
b. Delete all three imports that you find there for the Web services.

c. Create all three imports again and implement the
WarehouseAvailabilityServicelF interface.

d. Generate an export component with a Web service binding for each
service, pointing to their respective updated Web service port.
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2. Deploy the WACIient application to the WebSphere ESB test environment.

3. Use the Integrated Test Client (that is, right-click the WAClient and select
Test — Module) to test the three Web services. Figure 6-18 shows the test
client properties that are used for the test.

E] £ =
Events
Events } General Properties
! === ] + Detailed Properties
= == R = [EH P

= ﬁ}'p{ Invoke (WARAImport:isdyvailable)
= T Invoke started
5l Irvoke (W ARAIMmport isdywailable)
& return (W AR AImport isdywailable)

Madule: W Client

Component: wWARATmpork

Inkerfac WarehousedyailabilityServicelF

= 1revoke returned Operation:  isAvailable

Return parameters:

Yalue

Figure 6-18 Testing Web services using the provided client application

In the WarehouseAvailabilityMediation module, you use these same import
types. Thus, this test is a reliable test for the services.

6.3 Creating the mediation module and artifacts

Now, you can create the mediation module. Follow these steps:
1. Create the module, and name it WarehouseAvailabilityMediation.

2. Select WebSphere ESB Server v6.1 as the target runtime on the first
mediation module creation wizard panel.

3. Select both the OrderManagementLib and WarehousesLib as required
libraries.
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6.3.1 Creating the business objects

368

If you look at the business objects that are needed according to the high-level
design and low-level design, the business objects that are needed are already
present in the existing libraries:

» The OrderManagementLib contains the interface that the mediation is
expected to implement (WarehouseltemSplitIF) and contains the business
objects that it uses (Order and Item plus the Warehouse item, which is
needed by the ltem business object itself).

» The WarehousesLib contains the WarehouseAvailability Systems Web
services interface (WarehouseAvailabilityServicelF) and contains the
Warehouses business object that is expected as input from the Web services.

The correlation, transient, and shared contexts are used for temporary storage
along the mediation. These contexts must have a structure that is feasible for
hosting the temporary values. These structures must be established creating
appropriate business objects or using existing business objects while they match
the required structure.

Now, we examine this required structures versus existing business objects.

Correlation context: Iltem business object

The correlation context has to keep all of the Item information, with the exception
of the warehouses array. This information must be returned, unchanged, at the
end of the mediation. The information to be stored in the correlation context is
clearly a subset of the item business object, so you use the item business object
for the correlation context.

Transient context: New business object

The transient context has to keep the item order quantity from the order business
object and the warehouses list from the item object. No existing business object
matches these requirements, so you must create a specific business object.
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Use the New Business Object wizard to create a business object in

WarehouseAvailabilityMediation:

1. Name the object WarehouseMediationFlowTransientContext.

2. Use the Derived Business Object panel in the New Business Object wizard to
get properties from the existing business objects for this new object, as shown

in Figure 6-19.

- New Business Object ‘

Derived Business Object
business objects,

&vailable business objects;

] (=] Custamer http:/,
Clltem http:/,
(2 Order http:/,
F C]OrderManagementInput http:,
F ] ReturniCode http:f,
] (L) warehouse http:/,
| [C)warehouses http:/,

Populate the new business object with fields from one or more exisking

Fields to include:

-

Marme

] [&]itemID

|:| [&] itemMamme
|:| (g] price

(2] warehouses
[] [®] ordID

|:| [&] amount

] [&] submitkerID
|:| |&] skake

|:| [8] creationDate
[ ] [®] completionDate
[&] itemty

Twpe
skring
skring
irk
W arehouse
skring
ink
skring
skring
dateTime
dateTime
ink

Figure 6-19 Populating the WarehouseMediationFlow TransientContext with existing

business object fields
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The results look similar to that shown in Figure 6-20.

’Jj\éil warehouseMediationFlowTransientConkext + [] Warehouse
|

[] itermgty ik

[8] warehouses Warehouse [ ]

Figure 6-20 WarehouseMediationFlowTransientContext business object

Shared context: New business object

The shared context has to aggregate results coming from the three Warehouse
Availability Systems Web services. Each service returns a boolean value. You do
not have an existing object that fits this need, so you must create a new object.

Create a business object similar to the one shown in Figure 6-21, and name it
WarehouseMediationFlowSharedContext.

("] WarehouseMediationFlowsharedConkext

I I
[8] wars_availabilicy boalean

[8] warB_availability boolean

[8] warC_availability boolean

| ]

Figure 6-21 WarehouseMediationFlowSharedContext business object structure

That is it. No more business objects are needed inside the mediation module to
make it work.
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6.3.2 WarehouseAvailabilityMediation interfaces

The WarehouseAvailabilityMediation uses the following interfaces:

» The mediation must implement the WarehouseltemSplitIF interface at the
client boundary (with OrderManagementProcess), so it is defined in the
OrderManagementLib library.

» The mediation must use the Warehouse Availability System Web services
through their common WarehouseAvailabilityServicelF interface. This
interface is included in the WarehousesLib because it is used while creating
the services themselves.

Because both of these libraries are included as a dependency in the module, you
do not need to create new interfaces.

6.3.3 Importing the Warehouse Availability System Web services

Tip: Define all of the components in the assembly diagram and wire them
before implementing the actual mediation flow. This method ensures that the
interfaces that are implemented and the services that are used are included
when you generate the implementation for the mediation flow.

Now, you need to bind the flow to the Warehouse Availability System Web
services and define the SCA export to make the mediation consumable by an
external client. Follow these steps:

1. Open the WarehouseAvailabilityMediation assembly diagram.

2. Get three Import components from the palette and place them to the right of
the WarehouseAvailabilityMediation mediation flow.
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3. Rename the three services (using refactoring) to
GetWarehouseA_Availability, GetWarehouseB_Availability, and
GetWarehouseC_Availability, as shown in Figure 6-22.

= GetWarehouses_Availability

TE_I_, W arehousedy ailahilityMediation o = zetWarehouseB_Awailabiliby
- L]

= etwWarehouse”_Availability
L] L]

Figure 6-22 WarehouseAvailabilityMediation assembly diagram after dragging imports
and refactoring the names

4. Add the WarehouseAvailabilityServicelF interface to each of the Import
components.

5. Generate a Web service binding for each interface:

a. Select Use an existing web service port, as shown in Figure 6-23.

mm e Import Details @

QUSE an existing web service port

Part: |_=:n|:| port specified:=-_ | [ Browse ]

Figure 6-23 Binding the Import component to an existing Web service endpoint
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b. Click Browse to select the appropriate port for each Web service.

As shown in Figure 6-24, use:

WarehouseAvailabilityServicelFExportIl for
GetWarehouseA Availability
WarehouseAvailabilityServicelFExportI2 for
GetWarehouseB Availability
WarehouseAvailabilityServicelFExportI3 for
GetWarehouseC Availability

R

*

Filker (¥ = anw character, * = any Skring):

Matching service ports:

@ W arehousedwvailabilityServicelFExportl _Warehous
@ W arehousedwvailabilityServiceIFExport2_\Warehous
& warshousedwvailabilicyServiceIFExport3 Warehous:

A=

Figure 6-24 Binding the Import components with the Web services

6. Wire the mediation flow component to each of the Import components and

allow the matching references to be created automatically.

7. Add the WarehouseltemSpilitIF Interface to the
WarehouseAvailabilityMediation component and generate the export
component using a Web service binding with soap/http for the
WarehouseAvailabilityMediation component.

8. Save the assembly diagram.

Figure 6-25 shows the mediation after wiring.

by

[ ]
© 1-51!’ W arehouseltemSplitIFExport 1
L]

@

(T TJ_, Warehouse Availabilityiediation 2.1

. 1.1

a

(D Li? izetvarehouss

(T é‘? iZet'Warehousy

(@ 4% GetWarehouss

Figure 6-25 WarehouseAvailabilityMediation after wiring
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9. You see errors for the mediation flow implementation, which has become
incompatible with the interfaces that are implemented and references that are
used. To clean up the errors:

a. Right-click the WarehouseAvailabilityMediation mediation flow.

b. Select Regenerate implementation and confirm overwriting of the
previous implementation.

The mediation flow editor opens, as shown in Figure 6-26. It shows the
interfaces and references that you defined.

(T) WarehouseltemSplitIF £} warehouseAvailabilty ServiceIFPartner
4 split 47 ishvailable

[£]] warehouse s ailabilty ServiceIFPartner 1

ﬂ . .
42 isfwailable

] warehouseswvailabiltyServiceIFPartner2

U istwailable

Figure 6-26 Mediation flow editor just after regenerating implementation
10.Save the assembly diagram and proceed to the mediation flow development.

Important: The WarehouseltemSplitlF split operation and the three
WarehouseAvailabilityServicelF partners are never wired together in the
mediation flow editor. The three partners are used inline to get information
from each (warehouse availability). Each response contributes to the final
response but is not the actual response. As a consequence, we only develop
the request flow in this example. No response flow is required.
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6.4 Building the mediation flow

Next, you build the mediation flow. The flow needs to perform the following tasks:

1. Handle with contexts to store values which are not involved in the mediation
logic.

2. Invoke the Web services for the three Warehouses using the Fan In and Fan
Out primitives.

3. Calculate the item quantity split among the warehouses based on the
availability responses.

6.4.1 Warehouse A unavailability test case

In addition to the required logic, you add some initial logic to the flow that is
needed to generate a case of unavailability for Warehouse A. To simulate this
test case, you need to have an invocation of the Warehouse A Web service with
a partial quantity of 8.

The quantity split is done after the service invocation, so you add logic at the
beginning to generate an “8 quantity partial’ test case while the item order
quantity is 19. This primitive has nothing to do with the mediation flow and is
simply for testing. It must be removed before the mediation can be considered
production ready.

To generate an unavailability test case, follow these steps:

1. Insert a Custom Mediation primitive, and change its display name in
Unavailability Generator.

2. Go to the Details pane of the Properties view, and select Java as the
implementation, as shown in Figure 6-27 on page 376.
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Figure 6-27 Unavailability generator Custom Mediation primitive code

3. Add the code shown in Example 6-1.

Additional material: This code is also provided in the additional material
that is available online for this book. The file name is

UnavailabilityGenerator.txt. For more information about how to download
the addition material, see Appendix B, “Additional material” on page 461.

Example 6-1 Code for the Unavailability Generator primitive

commonj.sdo.DataObject _ smo = (commonj.sdo.DataObject)smo;

int itemQty =

__smo.getDataObject("body").getDataObject("split").getDataObject("order").getInt("itemQty");
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java.util.List warehouse_orig =

__smo.getDataObject ("body").getDataObject("split").getDataObject("item").getList("warehouses");
java.util.List warehouse new = new java.util.ArraylList();

int warehouse orig_size = warehouse orig.size();

for(int i=0; i< warehouse_orig_size; i++){
commonj.sdo.DataObject warehouse = (commonj.sdo.DataObject) warehouse orig.get(i);

if((i==0) && (itemQty == 19)){ //if quantity is 19 I want the first partial to be 8
warehouse.setInt("itemQtyPartial", 8); //this will trigger warehouse A to be
unavailable
//NOTE THIS HAS NOTHING WITH THE ACTUAL ITEM QTY SPLIT WHICH WILL BE MADE IN CUST MED
2

}

warehouse new.add(warehouse);

}

__smo.getDataObject ("body").getDataObject("split").getDataObject ("item").setList("warehouses",
warehouse_new) ;
out.fire(__smo);

4. Save the mediation flow.

This code simply gets the order quantity and forces the first warehouse
quantity partial to be 8 while the total order quantity is 19. When we want to
force an unavailability response from Warehouse A, we simply use 19 as the
order quantity.

5. Finally, wire the Input node to the Unavailability Generator in terminal and
save the mediation flow, as shown in Figure 6-28.

% [

;. Input

split : Warehouse, .|

ag

Unawailability Gen...

Figure 6-28 Unavailability Generator in the mediation flow
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6.4.2 Storing input message data in the contexts at the Input node

In the mediation flow editor, you must set context types as follows:

1. Select the Input node and access the Details tab of the Properties view, as

shown in Figure 6-29.

Initially, the correlation, transient, and shared context fields are unspecified.

Build Activities |t x Problems | Servers

Description (> nput : split : WarehouseItemSplitIF

Terminal
Details

Promoted Properties Correlation context: | <Context object is nok specified =

Transient contexk: <_ontext object is nok specified =

Shared conkext; <Conkext object is nok specified =

Browse, ..

Browse, ..

Browse, ..

Iy

Figure 6-29 Mediation input node with contexts unspecified

2. For each field, use the Browse button to set the context type as follows:

a. The correlation context must be of type ltem.

b. The transient context must be of type
WarehouseMediationFlowTransientContext.

c. The shared context must be of type
WarehouseMediationFlowSharedContext.

Figure 6-30 shows the results.

Correlation context: | {http:/(OrderManagementLib} Tkem

Transient conkext: | {htkp:/ fw'arebousedy ailabilityMediation:warehouseMediationFlowTransientContext

Shared conkext: Jhkep: | iiar ehousedy ailabilityMediation HwarehouseMediationFlowshared Conbest

Figure 6-30 Setting contexts type

3. Save the mediation flow.
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Now, you must move the Input content to the appropriate context, which requires
an XSL Transformation primitive. This primitive is also used to prepare the
message that is used for the Web services invocation. Follow these steps:

1. Drag a new XSL Transformation primitive from the Palette and change its
display name to Input To Service Invoke.

2. Wire the Unavailability Generator primitive out terminal to the Input To Service
Invoke in terminal and save the mediation flow editor.

3. Double-click the Input To Service Invoke transformation primitive to generate
its implementation and to start the New XML Mapping wizard. In the wizard:

a. Inthe first panel, name the primitive InputToServicelnvoke and click Next.

b. In the second panel, change the message root to “/”, as shown in
Figure 6-31.

o 4

Specify Message Types

Select Input and Output Message Twpe )

Message Rook: W

Input Message Body:

Figure 6-31 Selecting the message root for the XSLT Transformation
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c. Click Browse next to the Input Message Body to go to the Change
Message Type panel (shown in Figure 6-32). Complete the panel options
as follows:

¢ Browse to the WarehouseltemSplitlF interface.

¢ Select the split operation.

e Select Input as the message category.

* Select splitRequestMsg as final message type.

Click OK.

-

S ‘

Selected Message:; | J |
Inkerface: | WarehouselkemsplitIF | [Brnwse... ]
Operation: split w
Message Category: Eput v?
Message Type: |splitRequestMsg w

L ik ] [ Cancel

Figure 6-32 InputToServicelnvoke input message selection

Note: As you select the transformation types (input and output), you have a
useful Browse tool that helps you to navigate through interfaces and their
related objects. Consider where the input message comes from or where
the output message is going to when performing this selection.

In this case, for example, our mediation implements WarehouseltemSpilitlF,
and this transformation is the first in the mediation flow. So, it gets the
same input message as the one declared in WarehouseltemSplitIF.
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d. Click Browse next to the Output Message Body to open the Change
Message Type panel (shown in Figure 6-33). Then, complete the panel
options as follows:

* Browse and select the WarehouseAvailabilityServicelF Interface.
¢ Select the isAvailable operation.

e Select Input as the message category.

¢ Select isAvailableRequestMsg as final message type.

Click OK to return to the Specify Message Types panel (shown in
Figure 6-34 on page 382).

T'- - Change Message Type Ii

Selected Message; |

Inkerface: | W arehousedyailabilityServicelF | Browse,,
Operation: | isfailable —l
Message Category: |In|:n.|l: ot

Message Type: |is.ﬁ.vailableRequestMsg -

84 H Cancel ]

Figure 6-33 InvokeToService output message type

Note: Again, the output message type depends on the transformation
target. In this case, the output message is used to invoke the Warehouse
Availability System Web services, so it must be of the type those services
require as input.
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. -~ New XML Mapping

Specify Message Types
Select Inpuk and Qutpuk Message Type

Message Root: | ! ﬂ
Input Message Body: | splitRequestMsg B Browse, .,
Cukput Message Body: | isfyailableRequestiMsg | [Eir-:uwse... ]

Defined Contexts

Correlation Context:  {http:ffOrderManagementLib}Ibem

Transient Context:  {http:fwarehousedy silabilicyMediation}w arehouseMediationFlowTransientConkbext
Shared Context: {http: [ W arehousefyailabilityMediakion i arehouseMediationFlovwshared Conkext

Figure 6-34 InputToServicelnvoke Input and Output types

e. Note how the correlation, transient and shared context correspond to what
is specified in the Input node. Click Finish.

4. Now, define the transformation behavior. Click the Map source to target
based on names and types icon at the top of the XML mapping editor,
shown in Figure 6-35. This utility defines wiring between the source and
target for all of the objects that it finds compatible in name and type. This
method is a safe way to ensure that the contexts are always matched and
carried unchanged through the mediation.

*Mapping R_nnl:
II‘IpLItTDSEFViIIEII‘NDkE—‘l

~InputToServicelnvoke S | i “""‘l = l[II>| b, fl;E.l s

= E smo = E‘; smo

[8] combext  ContextTypel [e] combext  ConkextT

[8] headers  HeadersType [8] headers  HeadersT

E,? by splitRequestMsg E,? biody isfvailable

Figure 6-35 Mapping source and target based on names and types
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Tip: When you are working extensively with contexts, use the following
process to reduce the possibility of losing data as it traverses the mediation
flow:

1.

Use the Map source to target based on names and types utility to match
all the contexts.

. Then, for those elements that need to be moved somewhere else in the

output message, remove the wirings that are created automatically and
create the specific wirings that are needed.

In our case, the utility created maps between the contexts and headers as
shown in Figure 6-36.

| Fef smo = [ed smo
# [€] context  ContextTypel Inline: map @ [E] conkext  ContextTy
' L] " @ [€] headers HeadersT
+ [€] headers  HeadersTvpe Inline map L; ¥
+ [&] body isfyvailableR

+ |£',-" by splitRequestMsg

Figure 6-36 Automatic mappings created by the Map By Name and Type tool

3. N

ext, remove and update the wiring for specific transformation elements. This

transformation has to:

Put the order quantity in the transient context.

Put the item warehouses list both in the transient context (for the split
algorithm which will use it later) and the body (for the Warehouse
Availability Systems Web services which will be invoked just after the
transformation).

Put all of the item attributes except the warehouses list in the correlation
context.

The elements that you must take out from the automatic mapping and map as
needed are:

Order quantity
ltem warehouses list
Other ltem attributes
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4. Remove the wiring for the XSL elements that must be moved elsewhere as

follows:

a. Double-click the Inline map that connects the two contexts. The mapping
details opens, and it shows five inline maps.

b. Click the Inline map between the correlation fields and delete it. (The
correlation context is filled with the message body in this transformation.)

= 'ﬁl conkexk

2 q
+ [ef correlation

2 .
+ [ transient

% [&] faillnFo

+ E?primitivetu:untext PrimitiveContextType

7 [e] shared

ConktextTypel

Ikem

warehouseMedistionFlowTransientConkesxt Inline map =

; u
FaillnfoType Inline map «

Inline map = =

: L)
WarehouseMediationFlowShared Conkext Inline map ~

Figure 6-37 Getting into details for the contexts mapping

c. Similarly, delete the Inline map between the transient fields. (The transient
content are filled with the Input body).

d. Save the primitive.

e. Return to the previous map by clicking the arrow in the upper right corner
of the contexts Inline map rectangle (shown in Figure 6-38).

(=]

=l [&) context Conkex
+ E?cu:urrelatinn Ttem
% [e] transient Warehid
Irline map ~ * @[] failnfo FailInfo

* B E?primitiveCDntext Primnitivg

' B E?shared Warehid

. 1}
Inline map = =

- L
Irline map = =

Figure 6-38 Moving back navigating the Inline Maps definitions
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5. Create specific wiring for the body elements as follows:
a. Expand the body — split — Item elements in the input message.
b. Expand the context — correlation for the output message.

c. Wire all of the body — split — Item elements to the context —
correlation — Item elements but the warehouses array as shown in

Figure 6-39.
~InputToServiceInvoke &1 - K e e | B, g 8
= Esmn = ﬁsmn
+ [&] conkext ContextTypel |= [&] context
o] .
=l [ef correlation
+ [&] headers HeadersType (e
= [&] itemID
= [e] body splitRequestMsg o
[&] itemtlarng
= [&] split SplitType —
[&] price
=l [E] itemn Item -
+ [€] warehous
2. )
[&] ikemID skring . E,—’transient
E,?itemName skring + E,?FaiIInFD
E,?price ink Mave + + E,—’primitive(:n:nr
2
{ shared
+ E‘f warehouses [ ] Warehouse d [ef shars
' hiead
+ [E] arder Order @ [g] headers
7 [ef body

Figure 6-39 Moving Input ltem attributes in the correlation context
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Now, expand context — transient in the output message.

Wire the warehouses array in the input message body — split —» ltem —
warehouses to transient — warehouses in the output message as
shown in Figure 6-40.

= tg sma
+ [&] conkext
+ [&] headers
2 [e7 body
= [&] split
= [&] item
[e7 itemID
2.
[8f itermMarms
E,-" price
# [& warehouses

+ [E] arder

= Eg Ejla]
Context Typel |2 [&] conbest
2 -
=| [&f correlation
HeadersTyvpe [&f S
[e] itemID
splitRequestisg =
|E.|'J itemManm
SplikType -
[e] price
Item ;
+ [£] warehou
— = E,? transient
skring E.,-’ ikemky
ink + Ef warehoy

[ ]warehouse Mavve

Crder

% [&] faillrfo
+ E?primitivetc

+ E',-’ shared

| [&] headers

£ [&7 hody

Figure 6-40 Input warehouses list mapped to the transient context
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Tip: Always map critical data using an Inline map and then map each of
the elements in the array manually to keep total control over the mapping.
We show this method in the next step.

f. For the warehouses array, change the Move operation to an Inline map
operation using the blue down arrow next to Move. Double-click this Inline
Map to open the implementation details. Then, wire each array element
manually as shown in Figure 6-41.

s &

—_

= I:::'lil* warehouses Warehouse = @warehnuses
[&7 whsID string ' [e7 whsID sh
|£.|? skack int E'? e I
,E?indelivery i
E? indalivery int |£|? ikemtyPartial  in

(&7 itemQtyPartial  int

Figure 6-41 Explicit mapping for warehouse array elements
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. Return to the main mapping editor using the up arrow upper right.

Now expand body — isAvailable — warehouses in the output message
and wire the input message body — split — item — warehouses to
body — isAvailable —» warehouses — wList, as shown in Figure 6-42.

= fef smo

+ [&] conkext
+ [8] headers
= [ef body

=| [] split %

- [&] item
[&7 itemID
E',-’ ibernlarne
E',-’ price

7 [€f warehouses

+ [&] order

ContextTypel

HeadersTyvpe

splitRequestMsg
SplitTywpe

Ikem

skring
skring

ink

= @gsmn

|= [] conkext
= |:,7 correld
[&7 item]

(&7 item

i? price

7 [&F ware

= |£|? kransie
E.,-’ itern

£ [&f ware

+ E,? FailInfg

[ ]warehouse

.
Move = + [&] priniti

Crder

% [e] shared

|® [8] headers
= E?bu:udy

= [&] isdvail

= [&] warsg

+|Ewa

Figure 6-42 Mapping Input warehouses to output body

As before, convert this mapping to an Inline map and explicitly map every
array field in the Inline map implementation.

Now expand body — split — Order in the input message.

Wire the input message body — split —» Order — itemQty to the output
message context — transient — itemQty
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6. Save and close the XML mapping editor.

Now the correlation and transient context contain the elements that you need
to pass through the mediation (Figure 6-43), and the body is ready to be fired

to the Warehouse Availability Systems Web services.

= E? ST
[B] conkext

[8] headers

ConkextTypel

HeadersType

= [ef body
= [2] split
= [8] item
[e7 itemID

E,? itembarme

[e] price
*
[€] warehouses

[= [&] order
(e} ordID
E,? armaournk
(e submitterID
E,? skake

[&] creationDate

[e7 itemty

(e} completionDate

splitRequestMsg
SplitType

Ikem

skring
sEring

ink

[ ]wWarehouse

Order

ink

ik

string
sEring
dateTime

dateTime

ink

- i
Inline map = =

- i
Irline map = =

[Move
Move -
Move

. L
Inline map ~ =

Inline map = =

Mave +

= E,g smo

* = [€] conte
= E,-’ COFrg
[efite
[ef ite
'@,? pri
£ E’f 141G
= E,? kran;
[ef ite
E‘f g
[&7 failln
E,? primi
[e] shar
* @ [€] header

= [ef bady
= [B] isdw
2 [B] wa

Gi

Figure 6-43 InputToServicelnvoke complete XSLT map

7. Save the mediation flow and check that no errors are raised for the

InputToServicelnvoke map.
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6.4.3 Getting warehouse availability

This portion of the mediation completes the following actions:

» Split the mediation flow using the Fan Out primitive.

» Query the Warehouse Availability System Web services.

» Aggregate the results coming from the services in the shared context.
» Join the separate flow paths back into one using Fan in primitive

Add and wire the nodes

First, you need to add the primitives to the flow and wire them together as
follows:

1. Drag a Fan Out primitive to the mediation flow editor from the Palette (Routing
section) and change the display name to Fan Out Warehouses Web Services.

2. Wire the out terminal of the InputToServicelnvoke transformation to the in
terminal of the Fan Out primitive, as shown in Figure 6-44, to determine
automatically the type of the Fan out in terminal.

0

Input
split ¢ Warehouse, .|

2| (=

Unavailability Gen.,.  Inpuk To Serwice I.., JFan Cut Warehou, .. |

Figure 6-44 Fan Out Warehouses Web Services in the flow editor

3. Select the Fan Out Warehouse Web Services configuration and open the
Details pane of the Properties view.

You want to invoke each Web service exactly one time using the message
that you built using the InputToServicelnvoke transformation. Take the default
to fire the message exactly once for every output connection, as shown in
Figure 6-45 on page 391.
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<% Fan Out : Fan Out Warehouse Web Services

Fire oukput kerminal with ariginal inpuk message

() once

i for each element in XPath expression

Figure 6-45 Fan out configured to fire the message once

4. Drag a Service Invoke primitive from the Palette (Routing section), and place
it to the upper right of the Fan Out Warehouse Web Services. As you release
the mouse, you are prompted for the Reference to be bound to this service
invoke. Select WarehouseAvailabilityServicelFPartner as shown in
Figure 6-46.

—
L W=
Filker by reference (¥ = any character, * = any Skring);

Reference:

|:| Warehousedyailability Service IFPartner
|:| WarehousedyailabilityService IFPartner 1
|:| WarehousedyvailabilityService IFPartner 2

Figure 6-46 First service invocation against first partner, Warehouse A Web service

Change the display name of the service invoke to Warehouse A Availability.
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5. Drag two more Service Invoke primitives to the right of the Fan Out
Warehouse Web Services (center and bottom position). Bind them
respectively to WarehouseAvailabilitylFPartner1 and
WarehouseAvailabilitylFPartner2. Name them, respectively, Warehouse B
Availability and Warehouse C Availability as shown in Figure 6-47.

7
=
Y

Warehouse & Ava...

=

+ .

b

Warehouse B Ava...

an CQut Warehou,

yat

oarehouse C Ava...

Figure 6-47 Warehouse Availability Systems invocation
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6. Drag three XSL Transformation primitives next to the three Service Invoke
primitives and change their display name, respectively, to Agg War A, Agg War
B, and Agg War C, as shown in Figure 6-48.

At this time, do not worry about errors. They will be resolved as you
implement the transformations later.

it "B
o a
warehouse & Ava... f0g War A
€ | B
Fan ok Warehaou, .
Warehouse B Ava... fog War B
ol
b )
Warehouse C fva... Agq War C

Figure 6-48 Aggregation transformation added to the mediation editor

7. Drag a Fan In primitive (from the Palette, Routing section) next to the three
aggregation XSL Transformation primitives. As you drag the Fan In primitive,
you need to specify the Fan Out primitive to which it is related, in this case,
Fan Out Warehouse Web Services, as shown in Figure 6-49.

[_2_‘  Out Primitive Seleciion

Select a Fan Ok primitive:

<i_reate a new Fan Out primitive =
Fan Cuk Warehouse Web Services

Figure 6-49 Fan in and Fan Out correspondent
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8. Change the Fan In display name in Fan In Warehouses Web Services, as
shown in Figure 6-50.

All of the primitives for Warehouse Service Availability check are on the
mediation flow editor now. You can ignore any errors for now.

2 ;
- E
{ i
Warehouse & Ava. ., Agg War A
. : L
% g Y B o™
(5]
Fan Ouk Warehau, .,  "Warehouse B Ava... fgg War B Fan In Warehous, ..
o
iy
Wareh Ch B__
arehouse C Ava,., Aag War C

Figure 6-50 Warehouse Availability mediation flow primitives

9. Wire all of the primitives as shown in Table 6-2 (in the order listed in the table).

Table 6-2 Warehouse Availability mediation flow wiring

Order number | Starting point Ending point

1st Fan Out Warehouse Web Warehouse A Availability
Services in terminal
out terminal

2nd Fan Out Warehouse Web Warehouse B Availability
Services in terminal
out terminal

3rd Fan Out Warehouse Web Warehouse C Availability
Services in terminal
out terminal

4th Warehouse A Availability Agg War A
out terminal in terminal

5th Warehouse B Availability Agg War B
out terminal in terminal

6th Warehouse C Availability Agg War C
out terminal in terminal
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Order number | Starting point Ending point
7th Agg War A Fan In Warehouses Web
out terminal Services
in terminal
8th Agg War B Fan In Warehouses Web
out terminal Services
in terminal
9th Agg War C Fan In Warehouses Web
out terminal Services
in terminal

Attention: Be sure to select the terminal indicated in Table 6-2. In particular,
the Service Invoke primitive can be confusing because it has a three output
terminals (timeout, fail, and out).

10.Save the editor. Figure 6-51 shows the expected mediation editor.

& B

Warehouse & Ava, .. #SLTransformation?

o - o & | A
i Warehouse B Ava... Agg War B Fan In ‘Warehaus
an ouk Wwarehou,
= :
by & E
Warehouse C Ava... Aag War C

Figure 6-51 Warehouse Availability mediation flow wired

The next steps take you through the implementation of each primitive, including
the three XSLT maps that aggregate results coming from the Web services in the
shared context. The Implementation is quite similar to what you performed for
InputToServicelnvoke, so we provide a less detailed description.
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Agg War A XSL Transformation primitive
Implement the Agg War A primitive as follows:

1. Double-click the primitive to create the map:
a. Name it AggregatelWarehouseA.
b. Change the Message Root to “/".
c. Leave the Input message type as you find it (isAvailableResponseMsg).
d. For the output message, select:

¢ |Interface: WarehouseltemSplitIF
e Operation: split

¢ Message category: Output

e Message type: splitResponseMsg

The configuration looks similar to that shown in Figure 6-52.

o x|

Specify Message Types

Select Inpuk and Oukput Message Type

|
Message Rook;: I b
Input Message Body: | isAvailableResponseMsg
Cukput Message Body: | splitResponsensg

Figure 6-52 AggregateWarehouseA Input Output configuration

2. Use the Map source to target based on names and types tool to create an
automatic copy of all of the headers and contexts.

3. Open the context inline map. Then, open the shared context Inline map, and
remove the warA_availability mapping (Figure 6-53 on page 397).
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= Fe7 shared
E,-’ warf_availability
E,—’ warB_availability

E? warC_availabilicy

WarehouseMediationFlowsharedConkexk

boolean

boalean Mave ~
-

boolean Mave

Figure 6-53 Removing Warehouse A availability copy from shared map

Important: You are not removing the warB_availability and
warC_availability mapping, which is intentional. You are running three
Web services and aggregating through maps. You cannot know in which
order the maps will be performed. So, you must always carry what you find
in the shared context, because it might already contain results from the
other Web services

4. Go back to the original map (clicking the up arrow in the right upper corner of
the Inline map editor twice). Wire the input message body —
isAvailableResponse — isAvailable to the output message context —
shared — WarA _availability as shown in Figure 6-54.

= fef smo

+ [B] conkext

+ [8] hezaders

= [ef body
= [8] istwvailableResponse

[] is&valable

= E.gsmn
ContextTypel |= [8] context
7 :
# [&f correlation
HeadersType (&

+ E.,-’transient

+ E?Faillnfu

£ E}’primitiveContext
= [&7 shared

[&F wara_availahi

isfvailableR esponseMsg

IsfwailableResponseType

Mave

boolean: Object

[&7 warB_svailahil
[ef warC_availahil
|@ [8] headers
* E?hady

Figure 6-54 Aggregating Warehouse A availability to the shared context

5. Save and close the map.
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Agg War B XSL Transformation primitive

Implement the Agg War B XSLT map as you implemented the Agg War A XSLT
except for the following:

» Name the map AggregateWarehouseB.

» Inthe shared context inline map, remove the warB_availability mapping, as
shown in Figure 6-55.

= E shared W arehouseMediationFlowsharedConbesxt

E,?war.ﬁ._availal:uility boolean Mave =

E',? warB_availability  boolean I:l

[ef warc_availabilty  boolean Mavve

Figure 6-55 warB_availability removed from the shared context Inline map

» Map the input message body — isAvailableResponse — isAvailable to the
output message context — shared — warB _availability, as shownin

Figure 6-56.
I:%‘Dé? Smo =l [eZ smo
=y
+ [8] context ConkextTypel | = [B] conkext Conte:
7 .
# [e] correlation Tkermn
+ [8] headers HeadersType E_L
# [&] transient Wareh
= E?body isfvailableResponseMsg =
# [&] Faillnfio FaillrFg
=l [8] isavailableResponse  IsfwvalableResponseType CT—— P—
[8] is&valable boolean: Gbject #Le primineconte: e
g = E?shared ‘Whareh

E',-’wam_availability boolean
E?warB_availability boolean

E?warc_availability boolean

| @ [8] headers Headet|
+ E',-’bndy splitRed

Figure 6-56 Aggregating warehouse B availability to shared context
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Agg War C XSL Transformation primitive

Implement the map for Agg War C as you did for Agg War A except for the
following:

» Name the map AggregateWarehouseC.

» Inthe shared context inline map, remove the warC_availability mapping, as
shown in Figure 6-57.

= Faf shared WarehouseMediationFlowsharedContext
E,-" warh_availability  boolean Mowve =
E.,-J warB_availability  boolean Move =

E,? war”_availability  boolean I:l

Figure 6-57 warC_availability removed from the shared context Inline map

» Map the input message body — isAvailableResponse — isAvailable tothe
output message context — shared —» warC_availability as shownin

Figure 6-58.
= ﬁ,’ =mo = E.g smo
+ [€] context ContexkTypel |=) [B] context
2 .
+ [ef correlatig

+ [€] headers HeadersType C

= + E}’transient
= [ef body isfvailableR esponseMsg

+ E?FailInFD
= [&] isAvalableResponse  IsdwailableResponseType

+ E?primitivec
[8] isfvwvalable boolean: Ohjeck

= E?shared

E.,-" 1wt _g

E.,-’ warE_g

E‘,-’ WarC_g

| @ [8] headers
+ E',-’ body

Figure 6-58 Aggregating warehouse C availability to shared context

The aggregation maps are now complete.
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Fan In primitive

You now configure the Fan In primitive to ensure that it waits for all of the service
responses and aggregation to complete before firing the aggregated message.
Follow these steps:

1. Select Fan In Warehouses Web Services. In the Details tab of the
Properties view, enter 3 in the Fire output terminal when field, as shown in
Figure 6-59.

W £+ Fan In : Fan In Warehouses Web Services

Associaked Fan Quk; Fan Ouk Warehouse ‘Web Services

Fan In

Fire aukput kerminal when

®|3 input messages have been received

Figure 6-59 Fan in must wait for the three messages to fire the aggregated output

2. Save the mediation flow editor.

The mediation flow now contains no errors.

6.4.4 Performing quantity split over available warehouses

With the previous implementation steps complete, the
WarehouseAvailabilityMediation flow now works with messages that have the
following characteristics:

» Warehouse availability status in the shared contexts, aggregated by
AggregateWarehouseA, AggregateWarehouseB, and AggregateWarehouseC
XSL maps with the results coming from the warehouse Availability Systems
Web services.

» Original warehouses list in the transient context moved there by the
InputToServicelnvoke XSL map and carried on by the
AggregateWarehouseA, AggregateWarehouseB, and AggregateWarehouseC
XSL maps.

» Order item quantity in the transient context moved there by the
InputToServicelnvoke XSL map and carried on by the
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AggregateWarehouseA, AggregateWarehouseB, and AggregateWarehouseC

XSL maps.

» Item attributes (all but the warehouses list) in the correlation context for what
we implemented in the InputToServicelnvoke transformation.

You now create a Fan In to Split Algorithm transformation that prepares the input

object for the split algorithm. This transformation basically moves the ltem

correlation context in the message body. The algorithm builds the warehouses
list in the Item object based on the warehouse availability in the shared contexts.

Add the primitives and wire them
To add and wire the primitives, follow these steps:

1. Drag an XSL Transformation primitive to the mediation editor and change the

display name to Fan In to Split Algorithm.

2. Drag a Custom Mediation primitive to the mediation editor and change the

display name in Warehouse Quantity Split.
3. Wire all of the primitives according to Table 6-3 (in the order listed in the

table).

Table 6-3 Warehouse Availability mediation flow wiring

Order number

Starting point

Ending point

out terminal

1st Fan In Warehouse Web Fan In to Split Algorithm
Services in terminal
out terminal

2nd Fan In to Split Algorithm Warehouse Quantity Split
out terminal in terminal

3rd Warehouse Quantity Split Input Response

in terminal

4. Save the mediation flow.
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Figure 6-60 shows the wired mediation flow.

Input Response
split : Wwarehouse, .,

E

Agg War &
B o= |

A0 Wéar B Fan In Warehous,..  FanInto Split alg.,.  Warehouse Quan...
&

Aagg War C

Figure 6-60 Split quantity mediation flow completely wired

Fan In Spilit Algorithm
Now, you must implement the Fan In Split Algorithm transformation. It is very
similar to what you performed for the other transformations. Follow these steps:

1. Double-click the Fan In Split Algorithm to implement it:
— Name it FanInSplitAlgorithm.
— Change the message root to “/".

— Click Browse to the right to the Output Message Body to select the
splitResponseMsg (Output of the split operation, WarehouseltemSplitlF
interface), as shown in Figure 6-61 on page 4083.
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k Change Message Type

Selected Message: | |

Interface: | WarehouseltemSplitIF | [Eircuwse... ]
Cperation; | splic w |
Message Category: |Output V|
Message Tyvpe: |splitRespDnseMsg A |

igure 6-61 Selecting splitResponseMsg as XSL transformation output

The input and output message bodies are the same type, as shown in
Figure 6-62. Click Finish.

4= New XML Mapping

Specify Message Types a
Select Input and Cutpuk Message Type L
Message Rook: |,|' w |

Input Message Body: | splitResponseMsg | [Brnwse... ]

Oukpuk Message Body: | splitResponseisg | [Bru:-wse... ]

Figure 6-62 Fan In to Split Algorithm Input and Output message types

2. In the XML mapping editor (Figure 6-63 on page 404):

a. Use the Map source to target based on names and types tool to create
an automatic copy of all of the headers and contexts.

b. Open the inline map for the correlation context.

c. Remove all but the warehouses array mapping (because you must move
the itemID, name, and price to the output body).
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= E correlation Tkern : = Eg correlation It
I_i? iternID skring : I_E? ibernID sk
E,? ikemtlame skring E,? itemtame sk
E,? price ink |:| E,? price in
" 28 . o
E’f warehouses [ ]wWarehouse Inline map = (€] warehouses [ ]

Figure 6-63 Deleting automatic mappings from the correlation context inline map

d. Return to the original map, and remove the body inline map because you
have to move the correlation context content into the body instead. See

Figure 6-64.
= e smo =[] smo
: 2
[8] context  ContextTyvpel Inline map ~ "@ [] context  CantextTyg

&
(€] headers  HeadersType Inline map ~ &l [e] headers HeadersTyp

&l biody splitRespory
7 )
[ef body splitResponseMsag l l

Figure 6-64 Body Inline map removal
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e. Expand the input message context — correlation and the output

body — splitResponseMsg — Item.

f. Map itemlID, itemName, and price from the input message context —
correlation to the output message body — splitResponse — Item as

shown in Figure 6-65.

A
I sm

1 conkest ContextTypel
E? correlation Ttem
E-,-’ (L= string
E',? itemMame string
E',? price ink
= E’f warehouses [ 1Warehouse
E‘,-’ kransient W' arehouseMediationFlowTransienbConkext
E-,-’ FaillnfFao FaillnfoType
E? primitiveContext  PrimitiveContextTyvpe
E',-’ shared W arehouseMedistionFlowshared Context
I headers HeadersType
]—’I:u:nd\,-' splitR esponseMsg

Mave -

= E,gsmo
| = [&] cont
| = [&] head
= [&] hod

= [] spl

Figure 6-65 Mapping correlation context to output body

3. Save and close the XSLT map
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Warehouse Quantity Split primitive

The transformed output message is now the input to the final split algorithm. The
algorithm splits the total quantity over the available warehouses. This process is
performed in the Warehouse Quantity Split Custom Mediation primitive, as
shown in Figure 6-66.

Input Response
split : Warehouse, ..

3 ]
4 -
Warehouse & Ava,.. Agg War A
o - £ *
4 i E N
arehou, .. Warehouse B Ava. ., Hhag iar B Fan In Warshous... Al .
=i
i Y oE]
Warehouse C Ava.., figg War C

Figure 6-66 Warehouse Quantity Split Custom Mediation primitive in the flow editor

Addition material: The code that is used for the Warehouse Quantity Split
primitive is included in the additional materials for this book in the file
WarehouseQuantitySplit.txt. See Appendix B, “Additional material” on
page 461.

To complete the Custom Mediation primitive, perform the following steps:

1. Select the Warehouse Quantity Split primitive.

2. In the Details tab of the Properties view, select Java as the implementation,
and then add the code shown in Example 6-2.

Example 6-2 Java implementation for Warehouse Quantity Split

commonj.sdo.DataObject _ smo = (commonj.sdo.DataObject)smo;

java.util.List warehouse_orig =
__smo.getDataObject("context").getDataObject("transient").getList("warehouses");
int warehouse_orig_size = warehouse_orig.size();

System.out.printin("Original warehouses 1ist size "+warehouse_orig_size);
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int warehouse_number = 0;
java.util.List warehouse new = new java.util.ArrayList();
boolean[] availability = {false, false, false};
if(__smo.getDataObject("context").getDataObject("shared").getBoolean("warA availabili
ty")){

warehouse_number++;

availability[0] = true;

}
if(__smo.getDataObject("context").getDataObject("shared").getBoolean("warB_availabili
ty")){

warehouse_number++;
availability[1] = true;

}
if(__smo.getDataObject("context").getDataObject("shared").getBoolean("warC_availabili
ty")){

warehouse_number++;

availability[2] = true;

}
System.out.printin("Warehouses AVAILABLE number "+warehouse number);
int itemQty =
__smo.getDataObject("context").getDataObject("transient").getInt("itemQty");
int baseQty;
int residualQty;

{// divide
baseQty = itemQty / warehouse number;
}
{// rest
residualQty = itemQty % warehouse_number;
}

int whoGetsResid = 0; //index of the one which will get residual
for(int i=0; i< warehouse orig size; i++){
commonj.sdo.DataObject warehouse = (commonj.sdo.DataObject) warehouse orig.get(i);

if(lavailability[i]){

whoGetsResid++;
}
else{
int itemQtyPartial = baseQty;
if (i==whoGetsResid)
itemQtyPartial += residualQty;
warehouse.setInt("itemQtyPartial", itemQtyPartial);
warehouse new.add(warehouse);
}
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__smo.getDataObject("body").getDataObject("splitResponse").getDataObject("item").setL
ist("warehouses", warehouse_new);
out.fire(__smo);

This code cycles through the original list of warehouses, removing unavailable
warehouses from the list and adding their quantity partial to the first available
warehouse in the new list.

The development phase is over. The next step is to test the module.

6.5 Testing the mediation

To test the mediation module:
1. Start the test environment server.

2. Deploy the WarehouseAvailabilityMediation and the three
WarehouseAvailabilityService modules to the test environment as shown in
Figure 6-67.

o x|
Add %nd Remove Projects ‘ ‘

Modify the projects that are configured on the server

Maove projects ta the right to configure them on the server

Byvailable projects: Configured projects:

+ 7 wWaClientipp = WarehousedwvailabilibyMediationfpp
= WarehouseswvailabilityServiceAdpp
= WarehousesvailabilityServiceBApp
= WarehouseswvailabilityServiceCapp

Figure 6-67 Deploy Web services and mediation module for testing

3. Launch a module test instance by right-clicking the
WarehouseAvailabilityMediation module in the Business Integration view
and selecting Test — Module.

4. Select the WarehouseAvailabilityMediation as the component, and leave the
other settings unchanged as shown in Figure 6-68.
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+ Detailed Properties
Configuration: | Default Module Test A
Module: WarehousedyvailabilityMediation w
Cn:nmgane&‘ WarehousedyvailabilityMeadiation "
Interface: Warehouseltem3plitIF W
Operation; splic L

Figure 6-68 Detailed properties for module testing

5. The values set for the initial request parameters must be as shown in
Figure 6-69 on page 410.

Enter values in accordance with the type.

To add the elements to the array, right-click the warehouses entry, and select
Add Elements.

Note: The value used for the Order itemQty value basically determines the
result.
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Marmne Type Yalue
= i%g it { Ikemn W
I itemID string + IT_001
I ikermManme string + itemi
1 price int W 5
=B8] warehouses warehouse[] .
= warehouses[0] Warehouse W
1 whslD skring W 1
10 stock int v 10
I indelivery int + 10
17 iterntyPartial ink w 10
=72 warehouses[0] Warehouse W
I whsID string + 10
I stock ink < 10
[ indelivery + 10
I ikemQbyPartial int W 10
=-%s warehouses[0] Warehouse '
1 whsID skring ¥ 5
1 skack V5
[ indelivery ik W 5
T iternctyPartial nt V5
=3 order der W
[ ardIo skt + ordID1
1 amaount ink « 35
[ submitterID string « im
71 state skrinc + im
[ creationDate dateT ' 20053-02-12T18:37:48.375-05:00
i} completionDate lake » 2008-02-12T18:37:48.372-05:00
T itemoky ik

Figure 6-69 Initial request parameters for testing

In this case, you submit a request with a total quantity of 7. This value does
not trigger any warehouse to return an unavailability status (only the value of
19 does that).
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6. Run the test, ensuring the WebSphere ESB Server v6.1 test environment is
selected.

When the test completes, the request and response flow displays in the
Events window as shown in Figure 6-70.

E'L\\gnts
NEIEIELE
= ',}Ef Irvoke (WarehousedyailabilityMediation: splic)
=l g Inwoke started
Bl Trvoke {WarehousefwailabilityMediation: split)
3] Request {WarehouseiyailabilityMediation -- = GetWarehoused_Awvailabilityisdwailable)
4] Response (warehousesyvailabilityMediation «-- GetWarehoused_gwvailability isdywailable)
5] Request (WarehousedyailabilityMediation -- = GebwarehouseE _fevailability issweailable)
1 Response (W arehousedyailabilityMediation <-- GetWarehouseB_Awailability isdailable)
) Request (warehousesyailabilityMediation -- = GebWwarehouse_Svailability isfwailable)
€1 Response (W arehousedyailabilibyMediation <-- GetWarehouseC_dwvailability:isfvailable)
& Return (\warehousefyailabilicyMediation: splik)
B 1rvoke returned

Figure 6-70 Test Request Response flow

Tip: If you experience an unexpected request or response flow or if you get
an unexpected exception, try cleaning up the environment as follows

Close the Test client session.

Remove the WarehouseAvailabilityMediation from the server.
Clean the projects by using Project — Clean.

Confirm cleaning for all of the project in the workspace.
Deploy the WarehouseAvailabilityMediation to the server.
Repeat the test.

SIS

Looking at the test results, you have all three warehouses returned in the
array, and the item quantity is split according to the algorithm. Because the
order quantity was 7 and all of the three warehouses are available, their
quantity partial (look at the itemQtyPartial attributes in Figure 6-71 on
page 412) is respectively 3, 2, and 2.
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EE
| Marne Twpe
= %g ikem i Ikem w
I itemID skring v IT_001
[ iemmame skring + itemi
1 price int ¥ 5
= [E] warehouses YWarehouse[] oy
=22 warehouses[0] Warehouse W
[ whsID skring ¥ 1
1 stock int + 10
I indelivery ink + 10
1 itemtyPartial in
& %g warehouses[1] Warehouse '
I whsID skrin v 10
1 skadk ' v 10
[ indelivery in + 10
T itembyPartial ink
=-He warehouses[2] Warehouse '
=1 whslD skl + 5
T stack ink v5
I indelivery ink —
[ itemgQtyPartial i vz

Figure 6-71 Results from the “all warehouse available” test case

7. Repeat the test using the same Input parameters but setting 19 as itemQty as

shown in Figure 6-72.

%g arder

T ordID

T amount

1 submitkerIo
1 skate

[ creationDate
T completionDate
T ikemcty

Crrder
skring

ink

skring
skring
dateTime
dateTime
ink

ordIDil
35
irm
irin

2003-02-12T18:1537:48. 3753-05:0
2003-02-12T18:537:48.375-05:0

'S LAE SR SR SR SR AR

19|

Figure 6-72 Second test with the 19 as itemQty
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Now, Warehouse A is found unavailable, and only the other two warehouses are
included in the array. As a consequence, order item quantity is split between the
two itemQtyPartial (see Figure 6-73).

= %g ikem o
T ikernID v IT_001
T itemMarme v iteml
T price ¥ 5
= [E] warehouses H,
= %g warehouses[0] v
I whsID v 10
T stock & 10
T indelivery W 10
[ itemQtyPartial
= %g warehouses[1] v
[ whsID v 5
T stock, v 5
T indalivery v 5
T itemtyvPartial ¥ 4

Figure 6-73 Warehouse A found unavailable, quantity split among Warehouse B and
Warehouse C
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Note: By following instructions in this test section, you test all the mediation
components except the export component that provides the Web service
access to the mediation.

To test the mediation starting with the Web service export, you have to select
the WarehouseltemSplitIFExport1 component and complete the request input
fields as shown in Figure 6-74.

| Marme | Type Yalue
= %g Envelope Ervvelope W
= %g Header Header v
=-[E] any ary Type] i
= Security SecurityHeader Type v
=-[E] ary aryType[] &
%g UsernarmeToken UsernameTokenTyp v
[E] aryatkribute arySimpleType[] H,
[E] anyittribuke anySimpleType[] X,
=B Body Body W
=-[E] any iy Type[] &
= %g split spiit v
= item Item v
171 itemID string v IT_001
1 ikemtame ing v iteml
1 price int ¥ 5
[+ [E] warehauses warehouse(] H,
2-He crder { Order v
[ ardID skri ' ordIDl
(L amount ink ' 35
[ submitterID g W im
[ state skring ' im
1 creationDate dateTime v 2008-02-12T18:37:148,.375-05:00
| completionDate  dateTime v 2008-02-12T18:37:48.375-05:00
I itemQty ink v 7
[E] arvyakkribute anySimpleType(] i,

Figure 6-74 Testing WarehouseAvailabilityMediation accessing the Web service export

Team development: Now is a good time to check in your project to CVS.

414  Getting Started with IBM WebSphere Process Server and IBM WebSphere ESB Part 2: Scenario



End-to-end test

This chapter shows how to combine the WebSphere Process Server and
WebSphere ESB components and how to run the scenario from end-to-end in
the WebSphere Integration Developer test environment.

The test cases that we run in this chapter are a special order and four variations
of a regular order. The four variations of a regular order are:

Automatic approval
Automatic rejection
Human approval

A warehouse split

vyvyyy

This chapter includes the following topics:

v

Preparing to deploy

Combining the components

End-to-end testing

End-to-end testing of an imported project

vyvvyy
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7.1 Preparing to deploy

In WebSphere Integration Developer, you set up the supporting structure,
including the users and groups for human approval and the e-mail client and
server as you developed the end-to-end scenario from a business integration
perspective. As you combine the WebSphere Process Server and WebSphere
ESB components, you also need to add the WebSphere ESB supporting
structure, including the ORDERDB database, the warehouse Web services, and
the file system for special orders.

This section describes these preparation steps. The sections that follow describe
the end-to-end test of the combined WebSphere Process Server and
WebSphere ESB components in the WebSphere Integration Developer
stand-alone server test environment.

7.1.1 Test data

In 2.9, “Obtain or agree upon the sample data” on page 42, the test data that is
used to emulate different interactions between components is defined. For
end-to-end testing, we focus mainly on the entry point of the process, which is
the OrderPreProcessingMediation module that accepts regular and special
orders.

In addition to the four regular order scenarios (APPROVE, REJECT, HUMAN,
and ITEM SPLIT), we focused on when developing the business integration
application, we now need a case for Special Orders.

This section includes the sample data for each use case.

Additional material: XML files with these test case values are included in the
additional material available for download in the Sample Data folder. See
Appendix B, “Additional material” on page 461.
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Regular Order: Approve
Figure 7-1 shows the pre-processing input for Regular Order: Approve.

Mame | Type | Yalue
%g orderManagementInputsh v

T custin v 10001

T ikernID v IT_001

T itemcty ¥ 15

T subrmitkerI0 ¥ Userl

T submitterEmail w userli@koglehw,itso.ral.ibm,com
T isspecial + False

Figure 7-1 Sample pre-processing input for Regular Order: Approve

This sample data is stored in the following files in the additional material:

» To test from OrderManagementBP: Sample
Data\orderManagementinput_ APPROVE.xml

» To test from OrderPreProcessingMediation: Sample
Data\orderManagementinputSb_APPROVE.xml

Regular Order: Warehouse split
Figure 7-2 shows the pre-processing input for Regular Order: Warehouse split.

Marme | Type | Yalue
%g orderManagementInputsh v

T custin v 10001

T ikerID v IT_001

T ikemcty ¥ 19

U1 submitkerID ¥ userl

T submitterEmail « userl@koglehw.itso.ral.ibm,com
T isspecial + False

Figure 7-2 Sample pre-processing input for Regular Order: Warehouse split

This sample data is stored in the following files in the additional material:

» To test from OrderManagementBP: Sample
Data\orderManagementinput_SPLIT.xml

» To test from OrderPreProcessingMediation: Sample
Data\orderManagementinputSb_SPLIT.xml
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Regular Order: Reject
Figure 7-3 shows the pre-processing input for Regular Order: Reject.

Mame | Type | Yalue
%g orderManagementInput o
T custin v 10002
T ikernID v IT_002
T itemcty ¥ 10
T subrmitkerI0 W Users
T submitterEmail v UserZi@kcgl ahw,ikso,ral.ibm.com

Figure 7-3 Sample pre-processing input for Regular Order: Reject

This sample data is stored in the following files in the additional material:

» To test from OrderManagementBP: Sample
Data\orderManagementinput_ REJECT.xml

» To test from OrderPreProcessingMediation: Sample
Data\orderManagementinputSb_REJECT.xml

Regular Order: Human
Figure 7-4 shows the pre-processing input for Regular Order: Human.

Marne | Tvpe | Yalue
%g orderManagementInput v
T custin v 10003
T keI v IT_003
T itemcky ¥ 20
T subrmitter I ¥ Users
1 subrnitkerErmail v User3@kcgl b, itso,ral.ibm. com

Figure 7-4 Sample pre-processing input for Regular Order: Human

This sample data is stored in the following files in the additional material:

» To test from OrderManagementBP: Sample
Data\orderManagementinput_ HUMAN.xml

» To test from OrderPreProcessingMediation: Sample
Data\orderManagementinputSb_HUMAN.xml
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Special Order

Figure 7-5 shows the pre-processing input for Special Order.

Mame | Tvpe | Yalue
%g orderManagementInputsh | v

I custID ¥ 10003

T ibermID v IT_003

T ikemihy ¥ 20

T submitterID ¥ USEr3

T submitterEmail v user3@koglahw.itso,ral.ibm. com
I isSpecial ¥ true

Figure 7-5 Sample pre-processing input for Special Order

This sample data is stored in the Sample
Data\orderManagementinputSb_SPECIAL.xml file in the additional material.

7.1.2 Defining the users and groups for human tasks to the server

The users and groups that are required by the human task are defined using the
server's administrative console. Select:

» Users and Groups — Manage Users to add new users.
» Users and Groups — Manage Groups to add new groups and add
members to groups.

See 3.5.4, “Configuring users and groups in the integrated test environment” on
page 168 for instructions about setting up the users and groups for the human
tasks in the scenario.

7.1.3 Defining the e-mail client and server to the module

The scenario requires that you have an e-mail client and server to read and send
e-mails. The e-mail adapter assumes that you are using an e-mail server on
Tocalhost and listening for SMTP protocol on port 25 with user name and
password admin/admin. If you are not using these settings, follow these
instructions to change the e-mail server’s host name, port, and protocol:

1. Open the EmailOutbound module, and open its assembly diagram.
2. Click Emaillmport and go to the Binding tab in the Properties view.
3. Modify as needed the host name, port number, and protocol fields.
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4. If you need to change the user name and password from the current values of
admin/admin, then click Advanced >>. Modify the user name and password
fields as needed.

5. Save your changes

7.1.4 Creating the database and defining it to the server

The DBMSServiceMediation provides access to the ORDERDB database. You
must create this database and define a data source for it in the server. These
actions occur during the test phase for the DBMSServiceMediation.

ORDERDB is a Derby database. It is created at the following location using the
instructions in Appendix A, “Creating the ORDERDB Derby database” on
page 453:

CANITSO\sampleDB\ORDERDB
The data source is created from the server’s administrative console. You can find

instructions for this tasks in 5.3, “Defining the database runtime resources” on
page 319.

7.1.5 Deploying the warehouse Web service applications to the
server

The scenario uses three Web service applications that act as the warehouses
that supply the items. For information about how these mediations are created,
see 6.2, “Preparing the Warehouse Web services” on page 358.

To make these services available, the following applications are deployed to the
server.

» WarehouseAvailabilityServiceAApp

» WarehouseAvailabilityServiceBApp

» WarehouseAvailabilityServiceCApp

These applications are deployed from the Servers view as follows:

1. Select the server, right-click, and select Add and Remove Projects.

2. Select each of the three warehouse service applications, and click Add > to
move them from the Available projects window to the Configured projects
window.

3. Then, click Finish.
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7.1.6 Creating the file system for special orders

The OrderPreProcessing mediation uses a file system to store messages for
special orders. The C:\itsoSpecialOrders folder must be created on the server’s
operating system. If you have not already done so, create a folder
C:\itsoSpecialOrders.

7.2 Combining the components

In this section, we describe how to bring in each additional WebSphere ESB
component incrementally and test it with the WebSphere Process Server
components.

As shown in the component diagram in Figure 7-6 on page 422, you can see
immediately the three mediations (WebSphere ESB components) that you need
to add to the WebSphere Process Server components. The OrderManagement
system and the two rules were implemented in the OrderManagement module,
while the Email module, which is another WebSphere Process Server
component, is integrated already.
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Figure 7-6 Component diagram of the OrderManagement system

Figure 7-6 shows us to how to combine the WebSphere Process Server

components incrementally. To the WebSphere Process Server components, you

add successively:

» The DBMSServiceMediation

» The WarehouseAvailabilityMediation
» The OrderPreProcessingMediation

Finally, you need to export the EAR files so that they are available for deployment

to a WebSphere Process Server environment outside of the WebSphere
Integration Developer test environment.
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7.2.1 Adding DBMSServiceMediation

In this section, you add the DBMSServiceMediation to the WebSphere Process
Server components and then test them together. The order, customer, and item
services are implemented in the DBMSServiceMediation. You integrate the
mediation with the WebSphere Process Server components by:

—

. Setting up a workspace with all the components.

2. Verifying or creating the DBMSServiceMediation export components.

3. Verifying and updating your test environment deployment port.

4. Adding the respective imports to the OrderManagement assembly diagram.

Prerequisites: This mediation uses the ORDERDB database. This database
must be available and defined to the server.

Populating the workspace with all components

The workspace must include all the WebSphere Process Server components,
plus the DBMSServiceMediation. In a team development environment, each
component has been stored in the repository.

To populate the workspace with all components:

1. Import the following modules and libraries that you need for this phase of
testing from CVS or from a project interchange file that is supplied by the
developer (as shown in Figure 7-7):

— OrderManagementLib

— OrderManagement

— EmailOutbound and its associated adapter project CWYEM_Email
— DBMSServiceMediation and its associated adapter project

CWYBC_JDBC.

&5 CWYBC_IDBC [localhost]

4 CWYEM_EMail [localhost]

15 =DBMSServiceMediation [localhost]:
'_' Emailoutbound  [localbost]

l-;_f OrderManagement  [localhost]

L!-'"—IJ OrderManagementLlib  [localhost]

e O

Figure 7-7 Business Integration view with the required components
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Verifying the DBMSServiceMediation export components
To verify the DBMSServiceMediation export components, follow these steps:

1. Open the DBMSServiceMediation assembly diagram (Figure 7-8).

© éf CustomerServicelFExpork 1

Py Ao : - (@ |7 IoBCOutboundInterface
@ Lgh} OrderServiceIFExpart (1) B DBMSServiceMediation (1.1

(L

ﬁ} IkemServicelFExportl

Figure 7-8 DBMSServiceMediation assembly diagram

2. If the three export components do not display in the assembly diagram, you
need to generate them as follows:

a. Right-click DBMSServiceMediation and select Generate Export — Web
Service Binding.

b. Click OK.
The three new export components displays as depicted in Figure 7-8.
c. Save the assembly diagram.

3. If the three export components are created already when you open the
assembly diagram, you might need to verify, and perhaps update, their ports
prior to creating their import components. We explain how to do this in the
next section.

Verifying your test environment deployment port
To verify your test environment deployment port, follow these steps:

1. Select the server in the Servers view, right-click, and select Run
administrative console. Log in with user ID and password admin/admin (the
default).

2. Select Servers — Application servers.
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3. Double-click server1 to open its configuration page. Then, scroll down to the
Communications section and expand Ports. Find wc_defaulthost and make a
note of its port value. In this case, 9080, as shown in Figure 7-9.

Server Infrasbucture

Java and Process Managerment

Adrninistration

Communications

B Ports
Port Marne Port
BOOTSTRAP_ADDRESS 2809
SoAP_COMMECTOR_ADDRESS ga80

SAS_S5L_SERVERAUTH_LISTEMER_ADDRESS 2401
CSIVE_SS5L SERVERAUTH_LISTEMER_ADDRESS | 94032
CSIMZ_SS5L_MUTUALAUTH_LISTEMER_ADDRESS 2402

W _adminhost a0&0
dafaulthost
DS UMICAST _ADDRESS 9353
WC_adrminhost_secure 043
W _defaulthost_sacure 94432
ORB_LISTEMER_ADDRESS 2100
SIP_DEFAULTHOST S0&0
SIP_DEFAULTHOST _SECURE o0&l
SIB_EMDPOIMNT_ADDRESS T2T7E
SIBE_EMDPOINT_SECURE_ADDRESS T286
SIB_Mo_EMDPOINT ADDRESS s558
SIB_MQ_EMDPOINT SECURE_ADDRESS 5578

Figure 7-9 wc_defaulthost port value

Updating the Web service ports if necessary
To update the Web service ports, follow these steps:

1. In the Business Integration view, expand OrderManagementLib — Web
Service Ports.

2. Right-click the customer service port,
CustomerServicelFExport1_CustomerServicelFHttp_Servicem, and select
Open With —» WSDL Editor.
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3. The interface opens in the WSDL editor. If you are not in the Design pane
when it opens, switch to it. Look at the Web service URL and if necessary
change the port to the port that you identified previously (Figure 7-10).

G Cusk

ik retrieveCustomer

25 CustomerServicelFExportl _CustomerServicelFHELpService

= CustomerServicelFExportl _CuskormerServicelFHEEpPort

http: filocalhost: 9050/ DBMSServiceMediationWebyfsc, .. E+1input cust
cust

<1 output
retu

i updateCustomer
Exing cusk
loutput | retu

EJ Source |
Bckivities Froblems | Servers l Consale
]

Eeral = port

Hrnenkakion Marme: “ustomerservicelFExport ] CustomerServiceIFHERpPart

FMISIONS - - —
Einding: CuskarmerservicelFExpart 1 _Cuskomer ServicelFHEEpEinding
Address; hittp: / flocalhost: 3050/DEMSSer viceMediationWeb/sca/ Customer ServiceIFExport
Protocal: S0AP

Figure 7-10 Web service port in the WSDL editor

4. Save the changes.

5. Copy the corrected CustomerService Web service URL,
http://localhost:9080/DBMSServiceMediationWeb/sca/CustomerServicel FEx
porti, to a text document.

6. Repeat these steps for the item service
(ItemServicelFExport1_ltemServicelFHttp_Service) and the order service
(OrderServicelFExport1_OrderServicelFHttp_Service).
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Testing the supporting Web services ports
To test the Web services port, follow these steps:

1. Deploy the DBMSServiceMediation to the server.

2. Open a Web browser, and test the URL for customer service in the browser.
If you get an error, you might need to check the URL in the WSDL editor

3. Repeat similar tests to test the item services in a browser:
http://lTocalhost:9080/DBMSServiceMediationWeb/sca/ItemServicel FExportl
And order services in a browser:
http://localhost:9080/DBMSServiceMediationWeb/sca/OrderServicelFExportl

4. Remove the DBMSServiceMediation from the server.

Updating the assembly diagram’s Web service ports
To update the assembly diagram’s Web service port, follow these steps:

1. Open the DBMSServiceMediation assembly diagram.
2. If necessary, update the customer export component:

a. On the DBMSServiceMediation assembly diagram, click
CustomerServicelFExport1 and go to the Bindings tab of the Properties
view.

b. Verify the Address value and update the port if necessary,
http://lTocalhost:9080/DBMSServiceMediationWeb/sca/CustomerService
IFExportl.

3. If necessary, update the item export component:

a. On the DBMSServiceMediation assembly diagram, click
ItemServicelFExport1 and go to the Bindings tab of the Properties view.

b. Verify the Address value and update the port if necessary,
http://Tocalhost:9080/DBMSServiceMediationWeb/sca/ItemServicelFEx
portl

4. If necessary, update the order export component:

a. On the DBMSServiceMediation assembly diagram, click
OrderServicelFExport1and go to the Bindings tab of the Properties view.

b. Verify the Address value and update the port if necessary,
http://localhost:9080/DBMSServiceMediationWeb/sca/OrderServicelFE
xportl

Now that these exports exist in the DBMSServiceMediation and are pointing to
the correct ports, you can use them as import components in the
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OrderManagement module to allow the OrderManagementBP to use the
customer, item, and order services.

Adding the import components to the assembly diagram
To add the import components to the assembly diagram, follow these steps:

1. Open the OrderManagement assembly diagram (Figure 7-11).

il

it @ E= FinancialofficeRa
vl

@ 2 OrderManagementER 1.1
1.1 iT) = wWarehouseOFficeR 5
1
1.1

=g ImportEmail

|\_£__-

Figure 7-11 OrderManagement assembly diagram

2. In the Business Integration view, expand the DBMSServiceMediation and
assembly diagram.

3. Drag CustomerServicelFExport1 onto the OrderManagement Assembly
diagram. If you are prompted for type of export, select Import with Web
Service Binding and click OK.
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4. Rename the import component CustomerServiceImport as shown in
Figure 7-12.

bt (1) E= FinancialOfficers

L1 iT) E= warehousefficeRis

@ |2 ImportEmail

Figure 7-12 OrderManagement assembly diagram with customer import
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5. Repeat similar steps for item and order so that the diagram looks as shown in
Figure 7-13.

e (1) b= Financialofficer s

L1 1) b= warehouseOfficeR G

] = ImportEmail

=

(@ & CustomerServicelmport Py [eegRervict T

Figure 7-13 OrderManagement assembly diagram with customer, item, and order
imports
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6. Right-click OrderManagementBP and select Wire to Existing.

7. Verify that the OrderManagement assembly diagram looks similar to
Figure 7-14.

(I Li‘? CustomerServicelmport

@ @ ItemServicelmpart

- -
o §
it (T ':ﬁrf OrderServiceImport

I §

@ 2 OrderManagementEP 1.1
1.1 (1) B FinancialofficeRG

1 E= warehouseOfficeRG

{1

) [ ImportEmail

=)

Figure 7-14 OrderManagementBP wired to customer, item, and order imports

8. Save the OrderManagement assembly diagram. There are no errors in the
Problems view.

You have completed integrating the DBMSServiceMediaton with the WebSphere
Process Server components. In the next step, you test them together.

Integrating DBMSServiceMediation

Before you test the DBMSServiceMediaton with the WebSphere Process Server
components, we explain a workaround that you must perform. We then show
how to test all components.

Important: Due to an issue in the Component Tester, you need to perform a
workaround anytime that you want to test the DBMSServiceMediation with the
WebSphere Process Server components. This bug is reported as
PMR02321,758,758.
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Running the component test work-around for
DBMSServiceMediation

To test the DBMSServiceMediation with other components, you must perform the
following prerequisite steps. These steps do not apply to testing in a server
outside the integrated test environment. Follow these steps:

1. Remove all projects from the test environment.
2. Deploy the DBMSServiceMediation to the test environment.

3. Open the DBMSServiceMediation assembly diagram. Right-click
JDBCOutboundinterface and select Test Component.

4. Select the retrievelallDbadminCustomerBG operation.

5. In the initial request parameters section, unset all attributes by selecting all
the DbadminCustomer attributes. Right-click, and select Set To — Unset as
shown in Figure 7-15.

= Fs retrievealDbadminCustomerBEInpU v
T verb o Create
= %g DhadminCustamer v
L custi v
T cuske v
7 custt Paste value v
T Fiscal Select All »
11 addr Sek To Yalue,
I zipco Set Required ko Defaulk Default
=g
17 state Add Yalue to Pool. .. rl
7 soldt Ise Yalue From Poal,., 7T
1 budg Impork From =ML File, .. 40

Figure 7-15 Unsetting all DBadminCustomer attributes
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6. Verify that your settings look as shown in Figure 7-16.

= Detailed Properties

Configuration: |DeFault Maodule Tesk w |
Module; | DEMASServiceMediakion W |
Component: | IDBCOutboundInterface W |

Inketface: | IDBCOutboundInkerface b
Dperation: | retrievealDbadminCustamerBa w

Invoke export using binding
Initial request parameters
B
Mame | _ Tvpe Yalue
= %: retrievealDbadminCustormerBaInput  Dhadn tomerBa  «f
I verb werh <skri v Create

= %: DbadminCuskamer DbadrminCusto v

1 rustid ¢ string H,

T cuskdese stti H,

[ custtype skring W,

[ Fiscalonde skring H,

T address string H,

I ziprode skring H,

T city skring W,

I state skring W,

11 soldtadate int H,

[ budget in: .

Figure 7-16 retrieveallDbadminCustomerBG settings for testing

7. Click the Continue icon to run the test.

This test retrieves a list of all the customers in the database. If errors occur
during the test, ensure that you have correctly defined the database to the
runtime environment (see 5.3, “Defining the database runtime resources” on
page 319).
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Testing DBMSServiceMediation with other components
You can now deploy the additional modules and then test as follows:

1. Use Add and Remove Projects to deploy the OrderManagement and the
EmailOutbound modules.

2. Use the APPROVE test case values to test the components as shown in
Figure 7-17.

= Detailed Properties

Confiquration: | Defaulk Module Test w
Module; OrderManagement L
Component: CrderManagementEP b
Interface: OrderManagementIF w
Operation: createCrder b

Initial request parameters

8

Mame Type ) Yalue
v

= ’%g orderManagermentInput

T custio 10001
T itemID v IT_001
itk v 15
| subritterID W userl
T submitterEmail " user 1ikoglabw,itso,ral ibrm,cam

Figure 7-17 Test DBMSServiceMediation and OrderManagement using the approve test
case
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3. Verify that only the WarehouseltemSplit is emulated as shown in Figure 7-18.

Configurations

B X 2w [EH
= Test configuration Default Module Test
= &5 Module OrderManagernent
= ||__I,] Emulators
ﬁj CrderManagementBP. WarehouselternSplitIF
= ‘%;« Manitars
& OrderManagementBR, CustarnerServicelF - = CuskomerServiceImport
& OrderManagementBR, ItemServicelF - ThemServiceImport
& OrderManagementBrR, OrderServicelF - > OrderServicelmport
& OrderManagementBR, Financial 2FficeBRIF - = FinancialOfficeRa
&d” CrderManagementBP, WarehouseOFficeBRIF - WarehouseOfficeRG
&d” CrderManagementBP, EmailServicelF -= ImportEmail

Figure 7-18 Test DBMSServiceMediation and OrderManagement emulation values

4. You receive an e-mail verifying that the order was placed.

5. You could also use the JDBCOutboundinterface in the
DBMSServiceMediation to test retrieveallDbadminOrderheaderBG and
retrieve at least one order.

This concludes the DBMServiceMediation and OrderManagement integration
and testing.

7.2.2 Adding WarehouseAvailabilityMediation

You next integrate the WarehouseAvailabilityMeditaion with the WebSphere
Process Server components by:

1. Setting up a workspace with all the components.

2. Updating and testing the supporting Web service ports.

3. Testing the supporting Web service ports.

4. Updating the WarehouseAuvailabilityMediation assembly diagram to point to

the updated ports.

Verifying or updating the WarehouseAvailabilityMediation port.

Adding the warehouse availability import components to the

OrderManagement assembly diagram.

7. Testing the WebSphere Process Server components with
DBMSServiceMediation and WarehouseAvailabilityMediation.

oo

Chapter 7. End-to-end test 435



Setting up the workspace the with all components

In the same workspace where you have the WebSphere Process Server
components and DBMSServiceMediation, add the
WarehouseAvailabilityMediation components by importing them from CVS or a
project interchange file that is supplied by the mediation developer. You need the
following components in the workspace:

YyVYyVYYVYVYVYYVYYY

¥
¥
+

OrderManagementLib

OrderManagement

EmailOutbound and associated adapter project CWYEM_Email
DBMSServiceMediation and associated adapter project CWYBC_JDBC
WarehousesLib

WarehouseAvailabilityServiceA

WarehouseAvailabilityServiceB

WarehouseAvailabilityServiceC

WarehouseAvailabilityMeditaion.

Phywsical Reso. .. 3
B #Eed B8 7

5 CWYBC_IDBC [localhost]

f5 CWYEM_EMail [localhost]

15 =DEMSServiceMediation [localhost]

Jay Emailoutbound  [localhost]

Jah =OrderManagement  [localhost]

Lﬂ OrderManagementLlib  [localhost]

_E} WarehousedyailabilityMediation  [localhost]
i WarehousedyailabilityServiced [localhost]
ity WwarehousedvailabilicyServiceE  [localhost]
155 warehousedvailabilicyService  [localhost]

LE WarehousesLib  [localbost]

2

Figure 7-19 Business Integration view with WebSphere Process Server components,
DBMSServiceMediation, and WarehouseAvailabilityMediation

Updating and testing the Web services ports
To update and test the Web services ports:

1.

In the Business Integration view, expand WarehousesLib — Web Service
Ports.

Right-click the first port and select Open With — WSDL Editor as shown in
Figure 7-20 on page 437.
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Fhyysical Resources = O
= Elﬂ%hff] Bg ¥
85 CWYBC_IDEC [localhost]
B2 CWYEM_EMail [localhost]
i =DBMSSZerviceMediation [localhost]
l;? Emailutbound  [localhost]
Az »OrderManagernent  [localhost]
Lg'"—l.:., CrderManagementlib  [localbiost]
Rin wWarehousedwailabilityMedistion  [localhost]
Tin WarehousedvailabilityServiced  [localhost]
Yoo WarehousedvailabilityServiceB  [localhost]
Tin WarehousedwvailabilityService  [localhost]
= Lﬂ Warehouseslib [localhost]
LEE Dependencies 1.1 (ASCIT -kke)
E‘L‘D’ Data Types
= EE, Inkerfaces
@S‘ W arehousefyailability ServicelF 1.1 (ASCIT -kke)
& Mapping
=¥ web Service Ports

Warehousedwailability ServiceIlFExportl _Warehouse,
Gﬂ W arehousedyailability ServiceIFExportz_Warehouse
Gﬂ W arehiousefyailability ServiceIFExport3_wWarehouse

Figure 7-20 WarehousesLib Web service ports

3. The interface opens in the WSDL editor. If you are not in the Design pane,
switch to it.

4. Look at the Web service URL, and change the port to the port that you
identified previously, 9080, as shown in Figure 7-21.

55 wWarehousedyailabilityServiceIFExparkl _WarehousedyailabilityServiceIFHtEpService

[ WarehousefwailabilityServiceIFExportl _MarehousedyvailabilityServiceIFHELpPork
http: flocalhost : EREE W arehousedyailabiityServicedweb/scawarehousedyvailal -]

Figure 7-21 WarehouseAvailabilityServiceA Web service URL

5. Save the changes.

6. Copy the corrected WarehouseAvailabilityServiceA Web service URL,
http://localhost:9080/WarehouseAvailabilityServiceAWeb/sca/Warehouse
AvailabilityServicelFExportl, to a text document.
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7. Repeat these steps for WarehouseAvailabilityServiceB and
WarehouseAvailabilityServiceC Web services.

8. Deploy WarehouseAvailabilityServiceA, WarehouseAvailabilityServiceB, and
WarehouseAvailabilityServiceC to the test environment.

9. Open a Web browser and enter the URL for WarehouseAvailabilityServiceA.
You see a message similar to that shown in Figure 7-22

¥
address | 8] hetp: flocalhost: 9080 WarehousefvailabiityServiceaWweb scafwarehousesvailability ServiceIFExport b ﬂ Goo | @ Snaglt E (i) @

{http://WarehouseMediatioFInFOut/WarehouseService/Binding}
Warehouse AvailabilityServicelFExportl _Warehouse AvailabilityServicelFHttpPort

Hi there, this is a Web service!

Figure 7-22 WarehouseAvailabilityServiceA Web service test from Web browser

10.1f you get an error, check the URL in the WSDL editor.

11.Repeat similar tests to test the WarehouseAvailabilityServiceB and
WarehouseAvailabilityServiceC in a browser.

12.Undeploy the Web services.

Updating the assembly diagram

Now that you have tested the supporting Web services, you can update the
WarehouseAvailabilityMediation bindings to point to the correct Web service
ports. The WarehouseAvailabilityMediation invokes each of these Web services.

Update WarehouseAvailabilityMediation assembly diagram to point to updated
supporting Web services’ ports:

1. Open the WarehouseAvailabilityMediation assembly diagram.

2. Click GetWarehouseA_Availability.

3. Go to the Binding tab of the Properties view.

4

. Update the Address to point to appropriate port (for example, 9080) as shown
in Figure 7-23 on page 439.
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¥ Import: GetwarehouseA_Availability (Web Service Binding)
Address; http: fflocalhost: 90500 arehousedeeailabilityService A ey scafwarehousevailability ServiceIFExport 1
Port: WarehouseAvailabilityServiceIFExport1_WarehousedwvailabilityService IFHEpPork:

SErvice; WarehousedyailabilityServiceIFExport 1 _WarehousedyvailabilityService IFHEE pService

Mamespace: | http: [ WarehouseMediatioFInFOUE W arehouseService Binding

Figure 7-23 GetWarehouseA_Availability Binding

5.

6.

Repeat similar steps to update GetWarehouseB_Availability and
GetWarehouseC_Availability bindings.

Save the assembly diagram.

Updating and testing the WarehouseAvailabilityMediation port
To update and test the port:

1.

In the Business Integration view, expand OrderManagementLib — Web
Service Ports.

Right-click the WarehouseAvailabilityMediation port and select Open With —
WSDL Editor.

The interface opens in the WSDL editor. If you are not in the Design pane,
switch to it.

Look at the Web service URL and change the port to the port that you
identified previously.

5. Save the changes.

6. Copy the corrected WarehouseAvailabilityMediation Web service URL,

8.
9.

http://Tocalhost:9080/WarehouseAvailabilityMediationWeb/sca/Warehous
eltemSplitIFExportl, to a text document.

To test the WarehouseAvailabilityMediation Web service URL deploy
WarehouseAvailabilityMediation to the test environment.

Open up a Web browser.
Test the URL for WarehouseAvailabilityMediation in the browser.

10.1f you get an error, check the URL in the WSDL editor.
11.Undeploy the WarehouseAvailabilityMediation.
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Adding the warehouse availability import components
Follow these steps:

1.

Open the OrderManagement assembly diagram.

2. In the Business Integration view, expand the WarehouseAvailabilityMediation
assembly diagram.

3. Drag WarehouseltemSplitIFExport1 onto the OrderManagement assembly
diagram. If you are prompted for type of export, select Import with Web
Service Binding and click OK.

4. Right-click OrderManagementBP and select Wire to Existing.

5. Verify that the OrderManagement assembly diagram looks as shown in
Figure 7-24.

(1) 4% CustomerServicelmpart
(I 4 temServiceImport

TEh, (1 & 7-‘:)0 derservicel L
(L) %3 OrderServicelmpor

1.1

1.1

(1) “ OrderManagementBR 1.1 1) B FinancialOfficeR G

1.1

fi.1

1.1 (1) B wWarehouseOfficeR G
(T L_;? WarehouseltemSplitIFImport 1
(@ |2 ImportEmail

Figure 7-24 OrderManagementBP wired to all import components

6. Save the OrderManagement assembly diagram. There are no errors in the

Getting Sta

Problems view.
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Testing the components together

You have completed integrating the WarehouseAvailabilityMediation with the
WebSphere Process Server components. Now, you test the WebSphere Process
Server components with DBMSServiceMediation and
WarehouseAvailabilityMediation. Follow these steps:

1.
2.

Perform the workaround for DBMSServiceMediation.

Deploy EmailOutbound, WarehouseAvailabilityServiceA,
WarehouseAvailabilityServiceB, WarehouseAvailabilityServiceC,
WarehouseAvailabilityMediation, and OrderManagement to the test server.

Use the APPROVE test case to test the components as shown in Figure 7-25.

= Detailed Properties

Configuration: | Defaulk Module Test w
Module: CrderManagement W
Componenk: CrderManagermentEP b d
Interface: OrderfanagementIF w
Operation: CreakeCrder W

Initial request pararmets

8
Mame Tvpe Yalue
= ,1: orderManagementinput v
I custio v 10001
I itemID v IT_001
T ikemky ¥ 15
1 submitterID « userl
T submitterEmai v userli@kogléhw.itso, ral.ibm.com

Figure 7-25 Test OrderManagement using the APPROVE test case

4. Verify that there are no emulators set because you specified all emulators. If

you have an emulator set, remove it.

You receive an e-mail that confirms that the order was placed. Verify that the
warehouse split returned three available warehouses.

Use similar steps to test the SPLIT test case (itemQty = 19). You receive an
e-mail confirmation, and you can verify that the warehouse split returned only
two available warehouses.
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The only mediation that you have not integrated is the OrderPreProcessing
mediation. We explain how to integrate it in the next section.

7.2.3 Adding OrderPreProcessing mediation

As shown in the Component diagram of the OrderManagement system

(Figure 7-6 on page 422), all components are integrated except the
OrderPreProcessing mediation. To integrate it, you generate an export
component of the OrderManagementBP and then use it as an import component
in the OrderPreProcessing mediation module.

In this section, we explain the following steps:

v

Setting up the workspace with all components
Generating the OrderManagementBP export component
Updating OrderPreProcessing mediation

Testing with an emulation for OrderManagement

vYyy

Setting up the workspace with all components

In the same workspace, add the OrderPreProcessing mediation. You now have
the projects shown in Figure 7-26.

= #8Ed E & v
CMYBC_IDBC  [localhost]
CWMYER_EMail  [localhost]
CWYFF_FlatFilel [localhost]
=DEMSServiceMediation [localhost]
Sziy Emailoutbound  [localhost]

IEI“_'_,- =0rderManagement  [localhost]
Lg'"—l_. =0rderManagementlib  [localhost]
”1 CrderPreProcessingMediation  [localbos

s ade & 52

Lo =WarehousedvailabilitvMediation  [loca
oo WarehousedvailabilityServices [localho

T

_? WarehousedvailabilityServiceB  [localbo

; _?'u'u'arehDuse.ﬁ.vailabilitySErviceC [localbo
Loy =warehousesLib [localhost]

2 O O e O Y Yy Oy I Y Y = IO oy B

Figure 7-26 Business Integration view with all components
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Note: If you have other modules in the workspace, you might want to export
this workspace and then delete any additional modules (for example,

OrderManagementProcessEm). If you leave additional clients that are used

when developing the WebSphere ESB components, you might have errors

due to WSDL or import component collisions.

Generating the OrderManagementBP export component
To generate the OrderManagement export component, follow these steps:

1. Open the OrderManagement assembly diagram.

2. Right-click OrderManagementBP and select Generate Export... - Web

Service Binding.

3. Save the assembly diagram.

4. Verify the final OrderManagement assembly diagram looks as shown in

Figure 7-27.

@ @ OrderManagementIFExport1

=

@© 2 OrderManagementER

1.

[

(@ % CustomerSarviceImpark

() G remServiceImport

(53] gj) OrderServiceImport

@ E= FinancialofficeRa

@D B warehouseOfficeRa

@ gj) ‘WarehouseltemSplitIFImport 1

@ = ImportErmail

Figure 7-27 OrderManagementBP with all import and export components
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Updating OrderPreProcessing mediation
To update the OrderPreProcessing mediation, follow these steps:

1. Open the OrderPreProcessing assembly diagram as shown in Figure 7-28.

@) [ specialorderFileImport

]I . 1.1
(1) B, OrderPreProcessingMediation
1.1

)

@ g2 orderPreProcessingIFExport 1

() = OrderManagementProcessImport
. .

Figure 7-28 OrderPreProcessing assembly diagram

2. Right-click OrderManagementProcessimport and select Delete.

3. Expand the OrderManagementLib — Web Service Ports in the Business
Integration view.

4. Drag OrderManagementIFExport1 onto the OrderPreProcessing assembly
diagram. If you are prompted for the type of component to create, select
Import with Web Service Binding, then click OK.

5. Rename the import component OrderManagementImport as shown in
Figure 7-29.

(© [ spedalorderFileImport

1.1

53] *-r;.'lfOrderPrePrncessingIFExport1 (D) G OrderPreProcessingMediation I

B{JorderManagementImport

sH-e

Figure 7-29 OrderPreProcessing assembly diagram

6. Right-click OrderPreProcessingMediation and select Wire to Existing.

. R (@ [Z specialorderFilelmpart
1.1

@ ¢ orderPrerrocessinglFExportl (1) [A OrderPreProcessingMediation AL

-’j,‘l Q? OrderManagementImpark

Figure 7-30 OrderPreProcessing assembly diagram
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7. Click OrderPreProcessinglFExport1, and go to the Binding tab of the
Properties view.

8. Verify the Address value and update the port if necessary,
http://localhost:9080/0rderManagementWeb/sca/OrderManagementIFExport
1.

9. Save the OrderPreProcessing assembly diagram. No errors display in the
Problems view.

Testing with an emulation for OrderManagement

Now, that you have integrated the OrderPreProcessing module, you can test from
end-to-end. However, you leave that for an upcoming section and instead only
look at two test cases (regular order for approval and a special order) and
emulate the OrderManagement module. Follow these steps:

1. Make sure that you have created the c:\itsoSpecialOrders folder.

2. Open the OrderPreProcessing assembly diagram, right-click an empty area of
the assembly diagram, then select Test Module.

3. Set up an emulator for the OrderManagementimport as follows:
a. Switch to the Configurations tab.

b. Select Emulators, right-click and select Add — Emulator as shown in
Figure 7-31.

Configurations

5 S % =
= = Test configuration Defaulk Module Test
= &5 Module QrderManagement

#dd r
> & Monitors

W Coreos

Figure 7-31 Add an emulator
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4. Select Module OrderPreProcessingMediation. Click Next. Select

Components and select OrderManagementimport (as shown in
Figure 7-32). Click OK.

1)

Add Emulators

Select the references, components, and imports to emulate in this
rnodule,

Module name: OrderPreProcessingMediation

Emulate

O References {i} Componenks

Emulated components and imports in this module:
E_L.OrderP‘rePrDcessingMediatinn

L ordertana germentImport
= SpecialOrderFileImport

Select Al
Clear all

< .
Filker

Component (A

Figure 7-32 Select the component to emulate
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5. Go back to the Events tab. Set the initial request parameters using Approve
test case (OrderManagementinputSb_APPROVE.xml) as shown in
Figure 7-33.

= Detailed Properties

Confiquration: | Defaulk Module Test w
Module: OrderPreProcessingMediation L
Component: CrderPreProcessingMediation w
Inketface: CrderPreProcessinglF w
Operation: createOrder b

Initial request parameters

|
| Marme | Type  Yalue ]
= % orderManagementInputsh v

I custin 10001

I itemID w IT_00t

T ikemity v 15

T submitterID « userl

T submitterEmail + userli@koglehw.itso, ral.ibm.com
I isspecial v false

Figure 7-33 OrderPreProcessing input parameters

6. Run the test and it stops automatically at the OrderManagementimport
emulation point that you set up earlier. Accept the default values and click
Continue to finish the test.

7. Run another test for a special order by setting the initial request parameters
using the OrderManagementinputSb_SPECIAL.xml.

8. Run the test. You see a new file (SpecialOrderRequest.”) in the
c:\itsoSpecialOrders.
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7.3 End-to-end testing

448

This section shows how to perform an end-to-end test if you have followed all
previous sections of the chapter. If you are only interested in importing the final
project interchange provided with the Additional materials, skip to 7.4,
“End-to-end testing of an imported project” on page 450.

Now that you have combined the WebSphere Process Server and WebSphere
ESB components, you perform the end-to-end tests from within WebSphere
Integration Developer.

As we described earlier, the five test cases that we use to test the process from
end-to-end are four regular order scenarios (APPROVE, REJECT, HUMAN, and
ITEM SPLIT) and a Special Order. You can find the input file for each scenario in
the OrderManagementSystem/SampleData directory of the additional material.
The files are named OrderManagementinputSb_*.xml.

To perform end-to-end testing, follow these steps:

1. Open the workspace with all components.

2. Perform the workaround as described in “Running the component test
work-around for DBMSServiceMediation” on page 432.

3. Deploy the remaining modules to the test server.

4. Open the OrderPreProcessing assembly diagram, right-click an empty area of
the assembly diagram, and then select Test Module.
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5. Test the special order use case (Figure 7-34):
a. Make sure there are no emulators set.

b. Set the input parameters using the
OrderManagementinputSb_SPECIAL.xml input data.

- Detailed Properties

Configuration: | Default Module Test W
Module: COrderPreProcessingMediation w
Component; CrderPreProcessingMediation w
Inkerface: CrderPreProcessingIF w
Cperation: createCrder b

Initial request parameters

B8
| Marne | Tvpe YWalue ]
= %g orderManagernentInputsh '
T custIp v 10001
L itemID v IT_001
T itemQty v 15
T subrmitkerID ¥ Userl
T subrmitterEmail " user lilkcglabw,itso,ral b, com
T issperial ' False

Figure 7-34 OrderPreProcessing input parameters

c. Run the test. You should see a new file (SpecialORderRequest.*) in the
c:\itsoSpecialOrders.

6. Test the regular order APPROVAL use case:
a. Make sure that there are no emulators set.

b. Set the input parameters using the
OrderManagementinputSb_APPROVAL.xml input data.

c. Run the test. You should receive an e-mail that confirms that the order was
approved.
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Note: If you have run many tests with the DBMS mediation or from
OrderManagement using the DBMS mediation, you might need to reset the
database to the original values. Otherwise, you might get sent to human
approval and vice versa, when you do not expect to.

7. Test the regular order REJECT use case:
a. Make sure there are no emulators set.

b. Set the input parameters using the
OrderManagementinputSb_REJECT.xml input data.

c. Run the test. You should receive get an e-mail that confirms that the order
was rejected.

8. Test the regular order HUMAN use case:
a. Make sure that there are no emulators set.

b. Set the input parameters using the
OrderManagementinputSb_HUMAN.xml input data.

c. Run the test. Use the BPC explorer to perform a financial and warehouse
approval using the users we setup earlier in the section. Based on your
financial and warehouse decisions, you should receive an e-mail
confirming the order was accepted or rejected.

9. Test the regular order SPLIT use case:
a. Make sure that there are no emulators set.

b. Set the input parameters using the OrderManagementinputSb_SPLIT.xml
input data.

c. Run the test. You should receive an e-mail that confirms that the order was
accepted. The only difference here to the approval use case is that the
logs shows Warehouses AVAILABLE number 2.

This concludes end-to-end testing.

7.4 End-to-end testing of an imported project

This section describes how to test the projects if you have a fresh workspace and
import the projects from the additional material.

To run end-to-end testing, you must perform the steps described in 7.1,
“Preparing to deploy” on page 416. If you do not want to perform these steps, you
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can emulate one or all of the WebSphere ESB components, human tasks, and
the e-mail service.

If you are not emulating any components and your wc_defaulthost port is not
9080, you need to update the Web service ports and bindings in the Web Service
Ports folder of the WarehousesLib and OrderManagementLib libraries and on the
assembly diagrams where they are imported.

Example 7-1 shows a summary of the Web services that the scenario uses.

Example 7-1 Summary of Web services used in this example

DBMS web services
http://Tocalhost:9080/DBMSServiceMediationWeb/sca/CustomerServicelFExportl
http://Tocalhost:9080/DBMSServiceMediationWeb/sca/OrderServicelFExportl
http://Tocalhost:9080/DBMSServiceMediationWeb/sca/ItemServicelFExportl

Supporting web services (Warehouse A,B,C web services)
http://Tocalhost:9080/WarehouseAvailabilityServiceAlleb/sca/WarehouseAvailabilityServi
celFExportl
http://Tocalhost:9080/WarehouseAvailabilityServiceBWeb/sca/WarehouseAvailabilityServi
celFExport?2
http://Tocalhost:9080/WarehouseAvailabilityServiceCWeb/sca/WarehouseAvailabilityServi
celFExport3

Warehouse availability mediaton web service (uses suppporting web services)
http://Tocalhost:9080/WarehouseAvailabilityMediationWeb/sca/WarehouseltemSplitIFExpor
tl

OrderManagement web service
http://localhost:9080/0rderManagementWeb/sca/OrderManagementIFExportl

OrderPreprocessing web service
http://Tocalhost:9080/0rderPreProcessingMediationWeb/sca/OrderPreProcessinglFExportl

Run the five tests and check your results.

Team development: Now is a good time to check in your project to CVS.
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Creating the ORDERDB
Derby database

The Order Management System uses a Derby database called ORDERDB. This
appendix shows you how this database is created.

Additional material: The examples in this chapter use SQL scripts and data
files that are provided as additional material with this book (see Appendix B,
“Additional material” on page 461). The are contained in the Derby Sample
Files\OrderDbProj folder. This chapter assumes these files have been copied
to c:\itso\RedBookData.
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Creating the database

To create the ORDERDB database using WebSphere Integration Developer:

1. Open the Data perspective by selecting Window — Data Perspective. If the
Data perspective is not in the list select Other and then Data in the Open
Perspective panel.

2. In the Database Explorer, right-click Connections. and select New
Connection as shown in Figure A-1. (You could also simply click the New
Connection icon ( @-).

+--[J SaMPLE

Figure A-1 Add a new connection

3. On the New Connection panel (Figure A-2 on page 455) select the following
options:

a.

Clear Use default naming convention and enter a name for the
connection:

ORDERDB Connection
In the Select database manager field, select Derby 10.1.

c. Select Derby Embedded JDBC Driver as the JDBC driver class.
d. Select the database location that you want to use in the Connection URL

details.

In our example, we want to create a database called ORDERDB and to
place it in C:\itso\sampleDB. So we enter:

C:\itso\samp1eDB\ORDERDB.

The directory does not have to exist. If it does not, it is created. However, if
this path does exist but ORDERDB is not a Derby database, you will get
an error.

Make sure Create the database if required is selected to ensure the
database creation.
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f. Set the class location to:
WID root\runtimes\bi_v61\derby\lib\derby.jar
g. Enter a user ID and password to be used for access to the database.

Connection identification

[ Juse default naming convention

Connection Mame: | ORDERDE Connection

Select a database manager: IDBC driver: Derby Embedded JDBC Driver N
: EE;?E:DE || Connection URL details
+- DBZ For i5)03 Database location: | CiitsolsampleDBYORDERDE + | | Browse.,
i g:szm clies Create the database if required
1.0 []Upgrade the database ko the current version
10.1 JDEC driver class: | org.apache.derby. jdbe EmbeddedOriver
+- eneric JDBC
+- Informix Class location: CAIBMUYIDS L runtimesibi_walidert s B
: E:f:l Conneckion URL: jdbc: derbey: Chiksol sampleDBVORDERDE; creake=trug
+- 501 Server

User information
User ID: dbadmin w

Password: | sk

Tesk Connection

.Y
b

Figure A-2 Create a new database connection

4. Click Test Connection to create the database and test the connection.
If the connection is unsuccessful, you might see a different message.

If the test fails, one possible reason is that the path exists but that it does not
contain a valid Derby database. Correct the path and make sure Test
Connection runs successfully.

5. Click Finish.

Next, create tables that are used by the application.
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Creating the tables

You can create new tables using an SQL script that contains the table definitions.
Follow these steps:

1. Click the Open SQL Editor icon as shown in Figure A-3 to open a
New_Statement_1 tab.

i'} Database Explorer X [—] <.1='=5 EI SH- - E ¥ =0

— . |

= [;EL Conneckions Iid
- Derby Sample Connection [Derby 10,1] CREW oL Bl

[=) g3 QRDERDE Connection [Derby 10,1]
[J ORCERDE

Figure A-3 Open SQL Editor icon

In this tab, type or paste here SQL statements. Enter the appropriate SQL
statements to create the tables.

Additional material: For this example, we copied the content from the
All_ORDERDB_TABLES.ddI file into this window.
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2. After you have entered the statements, right-click anywhere in SQL editor
panel and select Run SQL from the pop-up menu as shown in Figure A-4.

'?c':ﬂ DBEMSServiceMediation - Assembly Diagram E Tew_Statement_1 &3 ﬁ' all_0orRO

—— DDL Statements for table "ORDERHEADER™

CEEATE TABLE "DBADMTH"."CORDERHEADER™ [
"ORDID"™ VARCHAR (40) NOT NULL,
"CUSTID" VARCHAR (20) .,

"AMOUNT" INTEGER , < Undo Typing Cerl4
"SUBMITTERID™ VARCHAR (30) , Revert File
"STATE™ VARCHAR (10) , =
NDATE"™ TIMESTAMPE , shaw In AL
"COMPLETIONDATE"™ TIMESTAMP ,
mITEMID" VARCHAR{10) NOT NULL |
mITEMQTY" INTEGER ‘ICI‘ NULL ) :
Paste Cirl+
—— DDL Statements for primary key ol
Shift Right
ALTER TABLE "DBADMIN®."ORDERHEADER®| Sniftleft
ADD PRIMARY KEY 53, Add to Snippets. .
("ORDID") ;
Preferences...
Content Assist Cirl+
____________________________________ Content Tip Ctrl+
Format SQL Ctrl4

—— DDL Statements for table "ITEM"

IUse Database Connection. ..
Run S0L

_ q _ _ Set Statement Terminator
Figure A-4 Enter the SQL statements and select Run SQL

3. In the Connection Selection panel, select Use an existing connection and
select the ORDERDB Connection.

4. Click Finish.
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The DataOutput report displays as shown in Figure A-5. Each SQL statement is
executed, and its result is reported in the Status column.

Properties | Tasks | Problems | Error Log | Model Report

Skakus Action Object Mame
v SCL Editar

+ SICCEsS Run a0 Editar

+ SICCEsS Run S0 Editaor

+ SICcess Fum S0 Editar

+ SuCCess Run S0L Editor

v SuCCess Run SCL Editor

+ SUCCESS Run S0l Editor B
+ SICCESS Run S0L Editar

+ SICCESS Fun a0 Editar "
£

s6L Editor

Messades | Parameters | Resules | Profil

Skarting run

ALTER TABLE "ITEMWHS"
ADD FOREIGN KEY
("WHSID")

REFERENCES "WaREHOUSE"
{"NHSID")

ON DELETE NO ACTION

ON UPDATE MO ACTION

| > JLFlunTsuccessFul

Figure A-56 Output from SQL statements

Now, you can see new tables under dbadmin schema, as shown Figure A-6. If
the new tables are not there, you might have to refresh the view.

=i ORDERDE Connection [Derby 10.1]
=[] ORCERDE
[ authorization IDs
=[] schemas
+-B5 app
= 2% pEADMIN
+ [ Dependencies
|1 Stored Procedures
=7 Tables
5 CUSTOMER
- ITEM
- ITEMWHS
] ORDERHEADER
= WaREHOISE
[T user-Defined Functions
71 Wiews

B8 pinn
Figure A-6 ORDERDB tables
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Loading data into tables
The data that is loaded into the tables is stored in files in the additional material.
To load the data into the table:

1. In the Database Explorer view, expand Connections —>» ORDERDB
Connection > ORDERDB — Schemas — DBADMIN.

2. Select the Customer table, right-click, select Data from the pop-up menu, and
select Load as shown in Figure A-7.

i':' Database Explorer X E % 0 & 4 E N

= [IL Zonneckions
- Derby Sample Connection [Derby 10,1]
[=)-g3- QRDERDE Connection [Derby 10,17
=[] ORDERDE
[ Autharization IDs
=71 schemas
55 app
=-E% pBADMIN
[ Dependencies
[ stored Procedures

[=I+_| Tables
4. e

= Draka » Edit

Cpen 3
= e Extract...

Figure A-7 Load data into the table

3. Select the input data file and review the file format parameters to make sure

they correspond to the format used in the data file you plan to load. See
Figure A-8.

Input File:  |CihiksaRedBookDatalCustomer, data |

File format

Colurmn delimiter: | Zormma w |

_haracter string delimiter: | " v|
Replace existing data

Figure A-8 Select the file from which to load the data
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4. Click Finish.

5. Repeat the process for each table that you need to populate. In our example,
this is the ITEM, WAREHOUSE, and ITEMWHS tables.

The order in which you load the tables in ORDERDB is important. If you try to
load ITEMWHS.data before the other tables, you will get SQL errors due to
constraints that are imposed by foreign keys.

You can see the results in the DataOutput window, as shown in Figure A-9.

m i

Skatus Ackion Object Mame “DEADMIN, "TTEMWHS"
Load ITEMWHS Messages | Parameters | Results | Profiling Da
+ SUCCEsS Load W BREHCILSE Loading "DBADMIN',"TTEMWHS"...
+ SUCCEsS Load ITEM
W SUCCEss Load CIUSTOMER Data loading was successful,

a0 rowws) loaded,

Figure A-9 Results of the data load

Working with the database

Some common actions that you can take against a database in the Database
Explorer are:

» Edit data in a table: In the Database Explorer view, select the table, then
right-click and select Data — Edit from the pop-up menu.

If you want to restore the changes that you have just made, right-click and
select Revert. You can insert and delete rows as well.

» Close connections: To close the database connection gracefully, select the
connection, right-click, and select Disconnect from the pop-up menu.

To reconnect select the connection, right-click and select Reconnect from the
pop-up menu.

To remove the Derby database from your system, just remove the folder where
the database is located. In our case, the directory is
C:\itso\sampleDB\ORDERDB. Removing the database folder deletes the schema
and tables from the connection, but the connection remains.
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Additional material

This book refers to additional material that you can download from the Internet as
described in this appendix.

Locating the Web material

The Web material associated with this book is available in softcopy on the
Internet from the IBM Redbooks publications Web server. Point your Web
browser at:

ftp://www.redbooks.ibm.com/redbooks/SG247642

Alternatively, you can go to the IBM Redbooks publications Web site at:

ibm.com/redbooks

Select the Additional materials and open the directory that corresponds with
the IBM Redbooks form number, SG247642.
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Using the Web material

The additional Web material that accompanies this book includes the following
files:

>

BusinessExampleSnippets: This directory contains text files used to
populate the Java snippets in Chapter 3, “Order Management Process
business integration module” on page 67.

Derby sample files\ORDERDB: This directory contains the ORDERDB
database used by the scenario. Create a local directory C:\itso\sampleDB and
copy this directory to it to have the complete database ready for use in the
sample.

Derby sample files\OrderDbProj: This directory contains DDL and data files
used to build the ORDERDB database. You do not need these files unless
you plan to practice building Derby databases.

Sample Data: This directory contains XML files with the test data that
corresponds to the test cases that we use throughout the book.

Order Management System: This directory contains project interchanges
files that contain the complete Order Management System scenario. Note
that an e-mail server is not included. To test that piece of the scenario, you
need to have access to an existing e-mail server.

To import the project interchange files to WebSphere Integration Developer:

1.
2.

Select File — Import — Other — Project Interchange. Click Next.

Navigate to the download_location\Order Management
System\OrderManagementE2E.zip file. Click Open.

Select all the files and click Finish.

How to use the Web material

Create a subdirectory (folder) on your workstation, and decompress the contents
of the Web material zipped file into this folder.
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Related publications

We consider the publications that we list in this section particularly suitable for a
more detailed discussion of the topics that we cover in this book.

IBM Redbooks publications

For information about ordering these publications, see “How to get IBM
Redbooks publications” on page 464. Note that some of the documents
referenced here might be available in softcopy only.

» QGetting Started with IBM WebSphere Process Server and IBM WebSphere
Enterprise Service Bus Part 1: Development, SG24-7608

» Getting Started with IBM WebSphere Process Server and IBM WebSphere
Enterprise Service Bus: Part 3: Run time, SG24-7643

» Business Process Management: Modeling through Monitoring Using IBM
WebSphere V6.0.2 Products, SG24-7148

» Building SOA Solutions Using the Rational SDF, SG24-7356

Online resources

These Web sites are also relevant as further information sources:
» WebSphere Process Server V6.1 information center.

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rimx/topic/com.i
bm.websphere.wps.610.doc/welcome_top wps.htm

» WebSphere Enterprise Service Bus V6.1 information center

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rimx/topic/com.i
bm.websphere.wesb.61x.root.doc/info/welcome.html

» WebSphere Integration Developer V6.1 information center

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rlmx/topic/com.1
bm.wbit.610.help.nav.doc/topics/welcome.html
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» WebSphere Integration Developer V6.1 information center: Configuring and
Using Adapters

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rimx/index.jsp?t
opic=/com.ibm.wbit.610.help.adapter.emd.ui.doc/topics/tcreatecmps.ht
ml

How to get IBM Redbooks publications

You can search for, view, or download Redbooks, Redpapers, Technotes, draft
publications and Additional materials, as well as order hardcopy Redbooks, at
this Web site:

ibm.com/redbooks

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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