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Preface

This guide describes the TIBCO Business Studio™ ActiveMatrix® Decisions Add-in.

Topics

*  Connecting with TIBCO Resources, page viii
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Connecting with TIBCO Resources

How to Join TIBCOmmunity

TIBCOmmunity is an online destination for TIBCO customers, partners, and resident
experts. It is a place to share and access the collective experience of the TIBCO
community. TIBCOmmunity offers forums, blogs, and access to a variety of resources. To
register, go to http://www.tibcommunity.com.

How to Access TIBCO Documentation
You can access TIBCO documentation here:

http://docs.tibco.com

How to Contact TIBCO Support

For comments or problems with this manual or the software it addresses, contact TIBCO
Support as follows:

*  For an overview of TIBCO Support, and information about getting started with
TIBCO Support, visit this site:

http://www.tibco.com/services/support
* Ifyou already have a valid maintenance or support contract, visit this site:
https://support.tibco.com

Entry to this site requires a user name and password. If you do not have a user name,
you can request one.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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Chapter 1

Topics

1

Overview

This chapter provides an overview of the TIBCO Business Studio™ ActiveMatrix®
Decisions Add-in and how to use it to model decisions services.

* Introduction, page 2

» Elements of a Decisions Service, page 4
* Decisions Service Task, page 12

» Decisions Service Deployment, page 13

« Samples, page 14
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2 |Chapter1 Overview

Introduction

The TIBCO Business Studio ActiveMatrix Decisions Add-in allows you to develop a
decisions service using TIBCO Business Studio.

A decisions service can be used to make a decision based on data passed into the service.
It then returns a result to the calling application/process. The following is a very simple
use case:

XYZ Healthcare Insurance is implementing a new policy insurability system.
Applicants fill out an application on-line where they are given immediate feedback
about their insurability.

The applicant enters the following information:

« Age

+ Gender

*  Whether or not they smoke

* Previous conditions

* Previous claims

The company wants to implement the insurability check as a service that can be

re-used at multiple locations, as well as lifecycle the rules independent of the
business process.

The service evaluates the entered data, and returns one of four risk factors (0-3),
where 0 means the applicant is not qualified for a policy. The applicant is
immediately told if they are not qualified. Applicants with a risk factor of 3 are
immediately told that they are accepted for a policy. Whereas, applicants with risk
factors 1 and 2 are told that their application requires further review, in which case
the application is routed to a specialist to determine insurability.

A decisions service can be created using TIBCO Business Studio - BPM Edition. To be
able create a decisions service with TIBCO Business Studio, however, you must also
install the TIBCO Business Studio ActiveMatrix Decisions Add-in.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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Exposing a Decisions Service

A decisions service can be designed and configured to either be public or private, as
follows:

Public - This exposes the decisions service as a web service. The web service can be
called from either a client application (using the WSDL that is automatically
generated), or from a Decisions Service Task inside of a BPM process.

A decisions service is made public by configuring the start event to have a trigger type
of "Message", and the end event to have a result type of "Message" (which is signified
by the start and end events containing an envelope icon):

]
~ 1 L
@ = =3 ol
et Check Eligibilit End
CCDecService-
DecisionFow

Private - This means that the decisions service can only be called from a Decisions
Service Task inside of a BPM process — a WSDL is not created for the decisions
service, and it is not publicly exposed.

A decisions service is made private by configuring the start event to have a trigger
type of "None", and the end event to have a result type of "None" (which is signified
by the start and end events not containing an icon):

O— .5 le

Stk Check Eligibilit End

CCoecService-
D ecisionFlow

How to configure the start and end events is discussed in more detail later in this guide.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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4 |Chapter1 Overview

Elements of a Decisions Service

The following describes the elements of a decisions service:

Decisions service project - The top-level container in TIBCO Business Studio that
contains other decisions service-related elements.

Decisions flow package - A sub-container within a decisions project that contains one
or more decisions flows (see below).

Decisions flow - The model of the decisions service, which includes a series of one or
more decisions table tasks.

Decisions table task - A single step in a decisions flow, which is bound to a decisions
table (see below).

Decisions table - Contains one or more rules (see below).

Rule - A row in a decisions table. Each rule contains one or more conditions (which
evaluate input data), and one or more actions (which act upon the input data to
produce a result for the decisions service).

Business Object Model (BOM) - Defines the data types that can be passed into the
decisions service, and returned by the decisions service.

These are described in more detail in the following subsections.

Decisions Service Project

When a new project is created in TIBCO Business Studio, you can specify that it be a
Decisions Services Project. It contains the elements of a decisions service:

f|_|j Project Explarer &3 = <§)| &y H 7= =i

Elig ChkInsuranceDec
@ Business Objects
Eli}_tf Decision Services
: Ellﬁ ChkInsuranceDec. dflow
El:? ChkInsuranceDec (ChkInsuranceDec)
%; Participants
El% Dedision Flows
El% ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedsionFlow)
% Parameters
@ Generated Services
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In this example, "ChkInsuranceDec" is the name of the decisions service project.

Note that in this example, the BOM is inside the project — it can also be external from the
decisions service project.

For information about creating a decisions service project, see Creating a Decisions
Service Project on page 16.

Decisions Flow Package

When a decisions service project is created, a decisions flow package is added to project:

L Project Explorer &3 . &|& 2y 0
Elbfg ChkInsuranceDec
{% Business Objects
IElEtj‘ Decision Services

ChkInsuranceDec.dflow
E"ﬁj ChkInsuranceDec (ChkInsuranceDec)
%; Participants
El% Dedision Flows
ElEE ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedsionFlow)
% Parameters
EEI--% Generated Services

By default, the decisions flow package is given the same name of the decisions service
project, with a .dflow extension.

The decisions flow package can contain one or more decisions flows.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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If you double-click on a decisions flow package in Project Explorer, a view similar to the
following is displayed, which provides a Create New Decision Flow link used to add an
additional decisions flow to the package, as well as links that display each of the current
decisions flows in the package:

78 chkinsuranceDec. dflaw 52

54 ChklnsuranceDec (ChkinsuranceDec)

Decision Flows

Eﬁ Create Mew Decision Flow., ..

% ChkInsuranceDec-DecisionFlow (ChkInsuranceDecDecisionFlow )

Decisions Flow

A decisions flow is a model of the decisions service. One decisions flow is created by
default in each decisions flow package, inside the Decision Flows folder:

- Project Explorer. 53 B&|b¥~=0
Ellﬁg ChkInsuranceDec
@ Business Objects
Elﬁf Decision Services
El,@ ChkInsuranceDec. dflow
Elh,ﬁ ChkInsuranceDec (ChkInsuranceDec)
%; Participants
ElEE Dedision Flows
ElEE ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedsionFlow)
% Parameters
EEI--@ Generated Services
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Double-clicking on the decisions flow in Project Explorer displays the decisions flow in
the decisions flow editor. For example:

212 loanChedk-DecisionFlow (oanChedkDecisionFlow) 52

¥

Start- Decision Table End

loanCheck-
DedisionFlow

A decisions flow can include one or more decisions table tasks, each of which is bound to
a decisions table containing rules.

If a decisions flow contains multiple decisions table tasks, they are always executed in
series — there can be no branching, conditions, looping, etc., in a decisions flow.

You can have multiple decisions flows within a single decisions flow package. Each
decisions flow can be individually executed after deployment, either from a client
application and/or from within a BPM process (depending on how the decisions flow is
configured). If there are multiple decisions flows, each is a separate operation in the
generated WSDL, allowing each decisions flow to be separately executed.

For information about creating additional decisions flows, see Adding a Decisions Flow to
a Decisions Package on page 20.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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Decisions Table Task

The decisions table task is the only task type that is available to add to a decisions flow. By
default, a decisions flow contains a single decisions table task. You can add additional
decisions table tasks by using the Decision Table Task icon in the Palette when the
decisions flow editor is displayed:

o Palette [
Ir"l
[T 3
—* Connections -
—
() Activities #

© ® O @
e
Decision Table Task - Task to

evaluate a dedsion table
L==3

If multiple decisions table tasks are added to a decisions flow, they are always executed in
sequence, from left to right.

You can edit a decisions table task by either double-clicking on the task icon in the
decisions flow, or by selecting the decisions table task, then clicking the Edit Decision
Table button on the General tab of the Properties view. The decisions table task editor is
displayed — see Decisions Table on page 9.

Note, however, if you double-click the decisions table task icon to open the editor, you
must place the mouse pointer over the icon in such a way that the pointer changes to a
hand before double clicking:

I3

- ﬁﬂ
Chet.__Eligibilty

For information about adding decisions table tasks to a decisions flow, see Adding
Decisions Table Tasks to a Decisions Flow on page 33.
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Decisions Table

The decisions table defines rules that evaluate the data passed into the decisions service,
and determines the data returned from the decisions service.

You can view/edit a decisions table by either double-clicking on a decisions table task icon
in a decisions flow, or by selecting the decisions table task, then clicking the Edit
Decision Table button on the General tab of the Properties view. The decisions table
editor is displayed:

% ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedisionFlow) (% ChkInsuranceDecDecdisionFlow-Evallnsurance. rulefunctionimpl  £3 =0
1t Declarations [ 4+ Decision Table | § Exception Table =]
Dedarations
Name | Alias Array
fcomexample fchkinsurancedec/Person customer false
fcom/fexamplefchkinsurancedec,Policy retPolicy false
......... Dedsion Table
on Add | 3¢ Remove || op Custom || BT} Fit Contentl [0l Merge Rows | ¢ Duplicate Rule | ABC Show Text || v 4 Search |
A
- Condition Area — - Action Areg —
# | customer.age | | customer.gender | | customer.isInsurable | | customer.cost | | Custom Action 2 | | Custom Action 3 | | Custom Action 5 |
1 <18 1] customer.salesSum  customer.processe
2 ==1688<25 ™" true 5000.00 customer.salesSum  customer.processe
3 ==1688<25 55 true 2500,00 customer.salesSum  customer.processe
4 »=25 true 1225.58 customer.salesSum  customer.processe  retPolicy.insType="1

The decisions table editor consists of three sections that can be displayed in the editor by
clicking on the Declaration, Decision Table, and Exception Table tabs at the top of the
editor. Any or all of the sections can be displayed at one time — a green up arrow

indicates the section is currently displayed; a black down arrow indicates the section is not
currently displayed:

(3% ChkInsuranceDec-DedsionFlow {ChkInsuranceDecDecdisionFlow)

1t Declarations | 4+ Decision Table #"| 4 Exception Table =

For information about these sections in the decisions table editor, see Decisions Table
Task Editor on page 44.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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Rules

Rules contain conditions, which allow you to evaluate data passed into the decisions
service, and actions, which determine the data that is returned by the decisions service.

Each row of the decisions table constitutes a rule. The decisions table can have one or
more rules. And each rule can have multiple conditions and multiple actions, which can be
added to the Condition Area and Action Area.

Using the following example, these rules look at the values in customer.age and
customer.gender, and set the values in customer.isInsurable and customer.cost,
accordingly:

Condition Area - Action Area

icustomer.age ||v:ustomer.gender chstomer.islnsurable ||customer.mst ||Custom Action 2

B MO

<16 falze i customer . salesSum
==168F<25 ™" true 5000.00 customer . salesSum
==168F<25 T true 2500.00 customer . salesSum
==25 tfrue 1225.58 customer . salesSum

Also notice that custom conditions and custom actions can be included in a rule. Custom
conditions and actions allow you to use operators, functions, and script to define more
complex statements.

For more information about defining rules, see Defining Rules on page 49.

Business Object Model (BOM)

All data types used in a decisions service must be defined in a Business Object Model
(BOM). The BOM can either be included in the same project as the decisions service, or
outside of it (but in the same workspace).

EI'[g ChkInsuranceDec

El@ Business Objects

=[] ChkinsuranceDec.bom
El .ﬂ, com.example. chkinsurancedec {com. example. chkinsurancedec)
: El E Account I:.ﬁ.ccuunt]l

i 4@ balance {balance} Text
I @ Person (Person)

: - = Palicy (Palicy)

----- 1% Diagrams
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For information about adding a BOM to your project, see Adding a Business Object
Model to a Decisions Project on page 23.
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Decisions Service Task

A decisions service task is a sub-type of service task that can be added to a BPM process.
This allows a decisions service to be called from within the BPM process. The properties
of the decisions service task specify the name (decisions flow) and location (decisions
flow package) to invoke when that task is reached in the process. The following example
shows a decisions service task in a BPM process that calls decisions flow,
ChkInsuranceDecDecisionFlow, in the decisions flow package,
ChkInsuranceDec.dflow:

B

InsResults

=
@—I-- L
Catch ChkInsTask

Message

Event

Pool
Lane

End Event

[ Properties &3 [:__ Problems | @7 Fragmems} % Data Source E)cplorerw \

[ Task

|| General Seniceilype: | Decsion Senncy =
= Invocation of Decision-Flow: {Open Dedision-Flow)

Description

Name: |ChkInsTask | . i

Interface 0 - Dedsion-Flow location:
Standard Looj

Data Fields O P

Activity Markers: [] Multiple Instance Loop
Map To Decision Flow

O ad-Hoc
Map From Decision Flow

Dedision Services/ChkInsuranceDec.dfiow

Dedision-Flow name:

[ ChkinsuranceDec-DecisionFlow (ChkinsuranceDecDecisionFiow) |

The decisions flow can be opened from the BPM process by clicking on the Open
Decision-Flow link on the General tab for the decisions service task.

For information about adding and configuring a decisions service task in a BPM process,
see Calling a Decisions Service from a BPM Process, page 77.
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Decisions Service Deployment

After a decisions service project is complete, it needs to be deployed to a runtime
environment. This can be done in the following ways:

Directly from TIBCO Business Studio

Export or generate the decisions project as a Distributed Application Archive (DAA),
then deploy using TIBCO ActiveMatrix® Administrator

By generating a deployment script, then invoking the script to deploy to the desired
node.

Using the Generate Administrator CLI Script wizard.

For more information, see Decisions Service Deployment on page 97.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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Samples

When the TIBCO Business Studio ActiveMatrix Decisions Add-in is installed, a number
of sample TIBCO Business Studio projects are included. These samples, which provide
examples of decisions services, can be imported into your TIBCO Business Studio
workspace.

The samples are installed in the following location:

STUDIO _HOME\studio\3.n\sda\samples\sda_samples

The sample projects include:

Deployment - The Deployment folder under sda_samples includes examples of generating
DAAs from a command line for decisions projects, as well as creating scripts to
deploy decisions projects using the command line interface (CLI):

— CL-Build-DAA - This folder contains an example of generating DAAs from a
command line for all of the decisions sample projects.

— CL-Build-DAA-output - This folder contains the output from the execution of the
DAA-generation scripts found in the CL-Build-DAA folder.

— DeploySamples - This folder contains a deployment project for generating CLI scripts
that can be used to deploy all of the decisions sample and tutorial projects. You can
import this deployment project into your TIBCO Business Studio workspace and
view the configuration needed to generate CLI scripts.

For information about generating DAAs from a command line for decisions projects,
see Generating a DAA From the Command Line on page 102.

For information about creating scripts to deploy decisions projects using the command
line interface, see Deployment Scripts for Decisions Projects on page 105.

Sample-Array - Provides an example of using arrays in decisions tables.

Sample-DateTime - Shows the use of the Date, Time, DateTime, and DateTimeTZ
types.

Sample-NewInstance - Demonstrates the use of the newInstance standard function
to create new instances of objects.

Sample-Priority - Illustrates the use of priorities to control the execution of rules.

Sample-GlobalData - Illustrates the use of global data in a decisions project.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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Chapter2  Creating a Decisions Service Project

This chapter describes how to create a decisions service project.

Topics

» Creating a Decisions Service Project, page 16
* Adding a Decisions Flow to a Decisions Package, page 20

* Adding a Business Object Model to a Decisions Project, page 23
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Creating a Decisions Service Project

TIBCO Business Studio allows you to create a decisions service inside of a project that
includes other assets, such as BPM processes and SOA composites, as well as BOMs and
organization models.

This section describes how to create a standalone decisions service project using the
wizard provided in TIBCO Business Studio.

K[I;:IPrﬂjEctElqurer &g =) (_‘q}| {% 6) - = E-\

El--{gg chkInsurance
Eﬁ},\" Decision Services
; E‘I@ chkInsurance.dflow
El?ﬁ chkInsurance (chkInsurance)

%ﬁ Participants

El% Decision Flows
i % chkInsurance-DedsionFlow (chkInsuranceDecdsionFlow)
E‘i Generated Services

To create a new decisions service project:

1.

Start TIBCO Business Studio and specify a new workspace in which your decisions
service project and its assets will be saved.

Do either one of the following:

a. Seclect File > New > Other > Decision Services Project.

b. Right-click in Project Explorer, then select New > Decision Services Project.
On the New Decision Services Project dialog, enter a name the Project name field.

In the Destination Environments section, check the appropriate boxes as follows,
then click Next:

— Decisions - This box must be checked.

— BPM - This must be checked if the decisions service is going to be called from a
decisions service task in a BPM process. (This selection is available only if using
TIBCO Business Studio - BPM Edition.)

The Asset Type Selection dialog displays, which is used to specify all of the assets
that you want included in your project. For instance, you can include the BOM inside
of the project (or a BOM can be created separately outside of your decisions project,
which allows the BOM to be referenced by multiple projects).

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide
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The Asset Type Selection dialog also allows you to choose other TIBCO products,
such as BPM and TIBCO SOA Platform. This procedure assumes that only a
decisions service project is being created.

Select the appropriate boxes on the Asset Type Selection dialog, then click Next.

Assets:

H-J53 erPm

= DL::. Business Objects

P DL, Business Object Model
------ D. [#] Emulations
b D@ Organization Maodel
G DE Task Libraries

EI DI_.: Services
...... E Service Descriptors
- D@] TIBCO SOA Platform

The Decision Services dialog displays, which is used to modify the name of the
decisions flow package folder in which your decisions flow(s) are stored, as well as
the name of the default decisions flow that will be created in that folder.

Modify, if desired, the name of the decisions flow package folder and/or name of the
default decisions flow (it must have a .dflow extension) that will be created in the
package.

You can also uncheck the Create Decision Flow Package check box if you do not
want a default decisions flow created in the package. (For information about adding a
decisions flow at a later time, see Adding a Decisions Flow to a Decisions Package on
page 20.)

After making any desired changes on the Decision Services dialog, click Next.

The Package Information dialog displays, which shows details about the decisions
flow package that will be created.

On the Package Information dialog, either accept the default properties of the
package, or modify them as necessary, then click Next.
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The Select Template dialog displays, which allows you to select a template that
determines the trigger type for the start and end events on the created decisions flow.

I

Select Template
Select template to apply to the package.,

—Decision Flow Details
¥ Create a Dedsion Flow

Package Label: | loanCheck-DecisionFlow

MName: | loanCheckDedsionFlow

EH.EE Dedisions Templates Ql 2 |
E-{f Basic Templates
b % Mone type Start and End
------ w5 Start and End

O B O

Decigion Table

Start End

8. Select the desired template, as follows:

— None type Start and End - Choosing this template causes the decisions flow start
event trigger type, and the end event result type, to be "None". This makes the
decisions service private (that is, it is not publicly exposed as a web service) — it
can only be called from a decisions service task inside of a BPM process. When this
template is chosen, a WSDL is not created in the Generated Services folder in
Project Explorer.

— Start and End - Choosing this template causes the decisions flow start event
trigger type, and the end event result type, to be "Message". When this template is
chosen, a WSDL is created in the Generated Services folder in Project Explorer,
allowing the decisions service to be publicly exposed and consumed as a web
service.

After selecting the desired template, click Next.

The remainder of the dialogs displayed in the New Decision Services Project wizard
depend on selections you made on the Asset Type Selection dialog in step 5. The
defaults can be accepted on all of these dialogs, or you can make modifications as
desired (for details about those dialogs, see the TIBCO Business Studio Process
Modeling User's Guide).
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After you have completed the dialogs in the wizard, the newly-created project,
package, and decisions flow are displayed in the Project Explorer.

L Project Explorer £2 B&|& @~ =0
El--{gg chkInsurance
Elt-j_,’ti' Decision Services
; E‘I@ chkInsurance.dflow
El'?ﬁ chkInsurance (chkInsurance)

%; Participants

El% Decision Flows
i % chkInsurance-DedsionFlow (chkInsuranceDecdsionFlow)
% Generated Services

The problem marker on the newly created project is because the default decisions
table in the decisions flow is empty.

While trying to create a decision project on a Unix system, you may see the error
"Failed to complete creation of project<project name>".

Workaround: In the machine’s efc/hosts file, add the following entry, substituting the
machine specific details:

<your-machine-ip> <your-machine-name> localhost
For example,
10.97.109.168 bpmrhel 764bit localhost

For information about defining the decisions table, see Working with Decisions Flows
on page 31.
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Adding a Decisions Flow to a Decisions Package

After a decisions service project is created with the wizard (see Creating a Decisions
Service Project on page 16), you can add additional decisions flows to the package.

Each decisions flow in a package can be individually executed after deployment, either
from a client application and/or from within a BPM process (depending on how the
decisions flow is configured). If there are multiple decisions flows, each is a separate
operation in the generated WSDL, allowing each decisions flow to be separately

executed.

To add a decisions flow to a package, do the following:

1. Inthe TIBCO Business Studio Project Explorer, right-click on the decisions package
(which has the .dflow extension) in an existing decisions project, and select New >
Decision Flow.

The New Decision Flow Wizard displays.

#M New Decision Flow

New Decision Flow Wizard

Mew Decision Flow Wizard

=lal x|

oc

(=12l Bk InsuranceDec-DedsionFlow 2|

Mame: |ChklnsuranceDEdDECisinnFlow2

- Dedisions Templates
EIE@ Basic Templates
----- 38 Mone type Start and End
5 Start and End

AR

O

Start

Decision Tabk

= |

O

End

By default, the label and name given to the new decisions flow are the same as the
existing decisions flow, with a "2" appended.
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Modify the label and name of the new decisions flow, if desired, then select the
template you would like to use, as follows:

— None type Start and End - Choosing this template causes the decisions flow start
event trigger type, and the end event result type, to be "None". This makes the
decisions service private (that is, it is not publicly exposed as a web service) — it
can only be called from a decisions service task inside of a BPM process. When this
template is chosen, a WSDL is not created in the Generated Services folder in
Project Explorer.

— Start and End - Choosing this template causes the decisions flow start event
trigger type, and the end event result type, to be "Message". When this template is
chosen, a WSDL is created in the Generated Services folder in Project Explorer,
allowing the decisions service to be consumed as a web service.

After selecting the desired template, click Next.
On the Description dialog, add optional text that describes the decisions flow, an

optional URL that links to documentation about the decisions flow, and click Next.

The Documentation Url field is intended for design-time collaboration; it is not
displayed in the runtime environment.

On the Destinations dialog, specify the destination of the new decisions flow, as
follows:

— Decisions - This box must be checked

— BPM - This must be checked if the decisions service is going to be called from a
decisions service task in a BPM process.

After checking the appropriate box(es), click Next.
The specific destination components that make up a destination environment can be

viewed by selecting Window > Preferences, and selecting Destination
Environments.

The Extended dialog displays, which allows you to add optional supplemental
information to the decisions flow. For more information see the 7/BCO Business
Studio Process Modeling guide.

Click Finish.
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The new decisions flow is added to the decisions flow package:

El&-,iI Decision Services
Ell% * ChkInsuranceDec. dflow
El%ﬁ ChkInsuranceDec (ChkInsuranceDec)
%; Participants
El% Dedsion Flows

“ X Parameters

The problem marker on the new decisions flow is because the new flow has an empty

decisions table.

The new decisions flow is also opened in the decisions flow editor.

For information about working with decisions flows, see Working with Decisions Flows

on page 31.
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Adding a Business Object Model to a Decisions Project

All parameter data that is input to a decisions flow, or output from a decisions flow, must
be defined in a Business Object Model (BOM).

The BOM can either be included inside of your decisions service project or outside of it as

its own project.

If you select both Business Objects and Decision Services on the Asset Type Selection
dialog when creating your decisions service project, the BOM is created inside of the

decisions project:

& New Decision Services Project

Asset Type Selection
Select the asset types to configure for the pro

=
Assets: O-
=[F L& Business Objects
% Business Object Model
“- [P Task Libraries
EI L(f', Decdision Services

L Project Explorer 5% EE|& ST
E--{g@ LoanCheck
E{E‘ Business Objects
LoanChedk,bom
EE}," Decision Services
EI]@ LoanChed:. dflow
EI-?& LoanChedk {LoanChedk)
‘&; Participants
E% Dedsion Flows
% LoanCheck-DedsionFlow (LoanChedkDedsionFlow)

If you create the BOM as a separate project from your decisions project, it is outside of the

decisions project:

Asset Type Selection
Select the asset types to configure for the proje

: [ Business Object Model
Dﬁ' Task Libraries

DLB Decision Services
-2 services
B[]l TIBCO S0A Platform

[ Project Explorer £3 A=
E'@ loanData
i E@ Business Objects
: loanData.bom
=2 loanEligibility

Et}y Decision Services

El@ loanEligibility . dflow
=-{88] loarEligibility (loanElgibility)

'&; Participants
E% Decision Flows

% loanEligibility -DedsionFlow {oanEligibilityDedsionFlow)
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If you create the BOM as a separate project, outside of your decisions services project,
you must set its destination environment as "Decisions" when the project is created:

'ﬂ New Analysis Project
Froject

Create a new project resource,

Project name: | myBOMProject

¥ Use default location

Location: | C:\BSWorkpsaces\Dedsions_ 1026\ myBOMProject
Id: | com.example. mybompraoject
Version: | 1.0.0.qualifier
Status: IUnder Revision "I

[ simulation

Decisions

EPM

Destination D
Environments:

The data types that are defined in the BOM must be mapped to formal parameters that are
defined in the decisions flow. For information about mapping the formal parameters to the
BOM types, see Adding Parameters to a Decisions Flow, page 38.

For details about creating Business Object Models, and adding data types to the BOM, see
the TIBCO Business Studio Business Object Modeler guide.

Global Data (Business Data Projects)

TIBCO ActiveMatrix BPM supports case and global data types. These data types can only
be defined in Business Data Projects, and therefore must be external to decisions projects.
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[P Project Explarer 11
ol testbdp
@ Business Objects
) testbdpbom
] com.exsmple testbdp (com
[ Casell (Casel)
' Globall (Globall)
[ Disgrams
o TestBPM
o testda

G Outline | Deployment 77

[ Degloyment Servers
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Global instance data is held external to the BPM process instances at runtime.
ActiveMatrix Decisions does not provide direct access to global instance data, therefore it
must be provided through decisions flow parameters. However, ActiveMatrix Decisions
does support the use of global data types as parameter definitions.

& TestDecis

78 TestBPM-Process (T

(2] testbdp.b:

) B8 testda-DecisionFlow {testdaDecisionFlow) £ [ testdabom =0
=+ Connections Ls
- o
o () Actiities *
4.0 5 OC@e
i Decisicn Table -t o8
[ Artifacts *
w select Type [EET===) Coo
Select typefs) {7 = any character, * = any stringl: -
|
Matching items:
B app « com.
| BTy Casel (Casel) - com.sampletestbdp
[ Globall {Globall) - com.example testbdp
e — 1 -
3 @ Cancel | = =~ -0
General Label Name Mandat.. ReadO.. Mode Type Length  Decimal Places  Amsy  BOM Type Case Class Reference  TypeDeclaration | %
Description S Paameter  Parameter (1] (] InfOut  Test 0 Na 0O Na =] ma MA
Dt
Participants
& Parameters
Appearance
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If global data types are used as parameter definitions, the relevant Business Data Project
must be included as a referenced project:

) Properties for TestBPM B =
type filter tet Project References =T >
Re?nurce Projects may refer to other projects in the werkspace.
Buikders Use this page to specify what other projects are referenced by the project.
Business Object Modeler
Documentation Project references for “TestBPM":
Ffarm i I ] 12 bdsTemplates
g [[] = bsCache
Presentation Channels e i
Project Facets t_I 'BJ-.bsProject "
Project References cl = com.exarmpletestdecisions.bds
Run/Debug Settings i____: = .com tibco.amucrad
Task Tags il 'laylesthdp
User Prefile
Validation

@ ok |[ Concad |

Business Object Model Restrictions

The following restrictions apply to business object models for use with decisions services:

Enumerations

Values in enumerations are always evaluated as strings.
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Data Types

There are some BOM primitive data types that are not supported for use in decisions flow
tables. You cannot use the Attachment, Duration, ID, Object, and URI BOM primitive

types:
'ﬂ'SEIect Type i E |EI|5|
Select type(s) (? = any character, * = any string): -
[l
Matching items:

|™ Boolean - Bom Primitive Types
| Date - Bom Primitive Types
|™ Date Time - Bom Primitive Types
% Date Time and Time Zone - Bom Primitive Types
! Decimal - Bom Primitive Types
= j Hom Primitive-T
B Ber PrimitiveF
|™ Integer - Bom Primitive Types
|™ PrimitiveType 1 (PrimitiveType 1) - com.example. sampledatetime
|™ Text - Bom Primitive Types
7| Time - Bom Primitive Types

| Bom Primitive Types. Attachment |

There are some data types in your business object model that are stored as different data
types in a decisions service. The following table describes how a decisions service stores
data types at runtime.

Boolean Boolean
Date DateTime
DateTime DateTime
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Business Object Model Data Type Decisions Services Data Type
DateTimeTz DateTime
Decimal (Floating Point) Double

[Represented internally as a Double]

Decimal (Fixed Point) Double

[Represented internally as a BigDecimal]

Integer (Signed Integer) Integer

[Represented internally as an Integer]

Integer (Fixed Length) Long

[Represented internally as a Bignteger]

Text String

Time DateTime

A warning is generated in the Problems view that informs you if a data type is being
stored as a different data type at runtime.

Dates and Times

All types that are defined in the BOM as Date or Time are evaluated as DateTime in

decisions table rules. For instance, a Date BOM type is viewed in a decisions table as a
DateTime, with the time portion set to 00:00:00. And a Time BOM type is viewed in a
decisions table as a DateTime, with the date portion set to the epoch date (1970-01-01).

You can use the available catalog functions (such as getDate, getMonth, getHour, etc.) to
manipulate dates and times, as needed. For information about the catalog functions, see
Using the Standard Functions on page 65.

For examples of using dates and times, see the "Sample-DateTime" project provided in the
samples that are included when you install the TIBCO Business Studio ActiveMatrix
Decisions Add-in. These are included in the ADEC_Samples.zip file, which is located in
the following directory:

STUDIO_HOME\studio\3.n\sda\samples\
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Text
If you have a condition in a decisions table where either:
* the type is text, or
* it is an array whose type is text...

and you want to assign a value of 100, for example:
+ Field = 100;
Field.arrl = 100;
the condition will not be executed if, in a BPM process script, an integer value is passed.

This is because JavaScript is unable to determine the type in this case and converts it to a
double 100.0, which leaves the decisions table condition unsatisfied.

A workaround for this is to pass the value in double quotes, for example:
Field = "100";
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This chapter describes working with decisions flows.

Topics

* Decisions Flow Overview, page 32
* Adding Decisions Table Tasks to a Decisions Flow, page 33
» Decisions Flow Start and End Events, page 34

* Adding Parameters to a Decisions Flow, page 38
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Decisions Flow Overview

When a decisions service project is created, a single decisions flow is created under the
Decision Flows folder in Project Explorer:

Lf_‘, Project Explorer &3 [=| <§} | fn 2 Y =0
E--{f—'} loanChedk
= f% Decision Services
: EII@ loanChedk.dflow
E-Fﬁ loanCheck {loanCheck)
%; Participants
El% Decision Flows
E% loanChed:-DedsionFlow {JoanChed:DedsionFlow)
e 20 Parameters

Initially, the decisions flow will contain a problem marker because the default decisions
table added to the decisions flow is empty.

You can double-click on the decisions flow in Project Explorer to display the decisions
flow in the decisions flow editor (when the decisions project is created, the decisions flow
editor opens by default). For example:

2 loanCheck-DecisionFlow (loanCheckDedisionFlow) 52

=

© | S8 @
Ctart Decision Table End

loanChedk-
DecisionFlow

One decisions table is added to the decisions flow by default. The start and end events will
contain an envelope icon if their trigger/result type had been specified as "Message" when
the project was created. There is no icon shown in the start and events if their trigger/result
type had been specified as "None" when the project was created. For more information
about the start and end events, see Decisions Flow Start and End Events on page 34.

A decisions flow can only contain decisions table tasks that are executed in series; there
can be no branching, conditions, looping, etc., in a decisions flow.
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Adding Decisions Table Tasks to a Decisions Flow

A decisions flow can include one or more decisions table tasks, each of which is bound to
a decisions table containing rules. When a decisions service is executed, its associated
decisions flow is executed.

The palette available in the decisions flow editor contains only one type of task (besides
the start and end event activities), the decisions table task:

. Palette [+
e
R
— Connections -
Decision S
Table TEISK\OACﬁViﬁES -

wW O @
O @
[ Artifacts @

e B =

The Decision Table Task activity on the palette allows you to add additional decisions
tables to a decisions flow:

x]
L .@
Ctart- EvalInsurance Decision Table End
ChkInsuranceDec-
DecisionFlow

A newly added decisions table will have a problem marker because the decisions table is
empty.

If a decisions flow contains multiple decisions table tasks, they are always executed in
series — there can be no branching, conditions, looping, etc., in a decisions flow.

Parameter values that are set in a decisions table early in a decisions flow, can be
evaluated by rules in decisions tables later in the decisions flow.

For information about defining the decisions tables on a decisions flow, see Working with
Decisions Flows on page 31.
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Decisions Flow Start and End Events

When you are creating a decisions project, or adding an additional decisions flow to an
existing project, you can select a template that determines whether the decisions flow start
and end events have a trigger/result type of "None" or "Message":

M New Decision Flow

MNew Decision Flow Yizard

Mew Dedsion Flow Wizard

Label; |Cthnsuranu:EDEu:-Den:isiDnFlu:uw2

Mame: |ChklnsurancEDEd}EdsiDnFIDw2

= Dedsions Templates
Elﬁﬁ Basic Templates
----- EE Mone type Start and End

o Start and End

The meanings of these templates are:

* None type Start and End - Choosing this template causes the decisions flow start
event trigger type, and the end event result type, to be "None". This essentially makes
the decisions service private (that is, it is not publicly exposed as a web service) — it
can only be called from a decisions service task inside of a BPM process. When this
template is chosen, a WSDL is not created in the Generated Services folder in Project
Explorer.

* Start and End - Choosing this template causes the decisions flow start event trigger
type, and the end event result type, to be "Message". When this template is chosen, a
WSDL is created in the Generated Services folder in Project Explorer, allowing the
decisions service to be consumed as a web service.
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After the decisions flow is created, you can modify the trigger/result type by selecting the
start or end event in the decisions flow, then modifying the selection in the Trigger Type

field (for the start event) or the Result Type field (for the end event) on the Properties
view General tab:

& [ Pmﬁem'.q il Fragmmtq i Data Source Emlorer] 5 Table Maiyzeﬂ B C:

| 7] General Label: |Start-ChkInsuranceDec-DedisionFlow |

Description | Mame: |StartchkInsuranceDecDedsionFlow |
t To Process

iyt T Prnc Trigger Type: | HEaay =l

Appearance

{2 Problems | © Fragments | I Data Source Explorer | 5} Table Analyzer | =i cat

|=] General Label: |End |
Desopinn Mame: |End |
Output From Process

o Result Type: M LI
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"Message" Start Event Configuration

Clicking on a decisions flow start event that has been configured to have a trigger type of
"Message" causes the Properties view General tab to display the configuration
information for the incoming message to the decisions flow:

| Properties 3 s E;_‘ Problems] 0’: Fragmenis} m Data Source E)cplorer] % Table Analyzer | B, Catalog Funcﬁons} = | (%3 HHll=| ¥ =0
| () Start Event
| | |
._] General Label: |Siart—chkInsurance-DedsionFIaw | Implementation: |Web Service ;l;
. Description ; : 7 |
— Mame: |StartchkInsuranceDecisionFlow | e 1 jon Details
0 Process
- Iy Trigger Type: |Messaga ;I ]
' Data References Operation: [setect] [mport wsnt | [ 5ot et |
= Message Mame:
! To: [ reply Immediately With Process Id
| Extended F
rom: : [ i .
= g ) Port Type: | chkInsuranceDedsionFlaw : |
AR Operation Name:  StartchkInsuranceDecisionFlov| {Default Generated Service)

Port Name: |

Service Name: |

Transport: ;l
Endpoint Resalution:

WSDL: O Uselocal D Use remote:

Location: IThls is taken from the Alias URL at Run-time

Endpoint Name: | chkInsurance_chkInsuranceDecisionFlow | D @

Security Profile: |

If you are using a WSDL to expose the decisions service, nothing on this tab should be
modified. If you change the value in the Trigger Type field to "None", all of the web
service configuration information is cleared and the decisions service becomes private.
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"Message" End Event Configuration

Clicking on a decisions flow end event that has been configured to have a result type of
"Message" causes the Properties view General tab to display the configuration for the
outgoing message for the decisions flow:

E Properties 53 E',_\ Problems] DS Fragmemﬂ ﬁ Data Source Exploreq % Table Analyzeq Ei Catalog Funcﬁons} = | C%; = ==
() End Event
|
|| General Label: |Reply To: Start-chkInsurance-DedsionFlaw || Implementation: [Web Service: Set by the ‘Start-chkinsurance-DedsionFlow’ request ad |
Description Mame: |ReplyToStartchkInsuranceDedisionFlove | il | | - | |
peration: Select E IMEOHE 4500
Output From Process B
fra Result Type: IMessage Li
Data References Port Type: | chkInsuranceDedsionFlow |
Appearance (O Send One Way Request. Operation Name:  StartchkInsuranceDedisionFlow | iDefault Generated Service)
Extended @ Reply To Upstream Incoming Request, Port Name:
Service Name:
Resource i v
Request Activity:  *| Start-chkInsuran W
& by S brrnsiran] - Transport: Service Virtualisation -
Message Mame:
To: Endpoint Resolution:
e WSDL: Q Uselocal: @ Use remate:
Fault name: Location: | This is taken from the Alias URL at Run-time |
Endpoint Name: !cl*.ldnsul ance_chkInsuranceDedisionFlow | Izl
Security Profile: | |

If you are using a WSDL to expose the decisions service, nothing on this tab should be
modified. If you change the value in the Trigger Type field to "None", all of the web
service configuration information is cleared and the decisions service becomes private.
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Adding Parameters to a Decisions Flow

All parameter data that is input to a decisions flow, or output from a decisions flow, must
be defined in a Business Object Model (BOM). For information about adding a BOM to a
decisions project, see Adding a Business Object Model to a Decisions Project, page 23.

The data types that are defined in the BOM must then be mapped to formal parameters
that are defined in the decisions flow. This section describes how to add formal parameters
to a decisions flow, then map them to the BOM data types.

Note that only fop-level parameter mapping is allowed, that is, BOM types can be mapped
to formal parameters; you cannot map BOM type attributes to formal parameter
attributes.

Adding Parameters to a Decisions Flow

There are two ways to add parameters to a decisions flow:

e in the Properties view table provided when the Parameters folder is selected in
Project Explorer (this method is better if you need to create several parameters), or

* using the wizard to create one at a time.

Using the Properties View

To create a new parameter in the Properties view, do the following:
1. In the Project Explorer, select the decisions flow.

2. In the Properties view, select the Parameters tab.

3. On the Parameters tab, click the button containing the Plus sign = |

A new row is added to the table containing "Parameter" as the name and label:

= Properties £3 LL Problems} CH': Fragments} E Data Source E)cplorer} % Table Analyzer | = Catalog Funcﬁons} (%3 T S
E— :
‘f’ P FHEER Lat?el | Mame | Mand... | Read Only | Mode | Type | Leng_@ | Dedm. .. | Array | External R... | Type Deda... | I ol
PrTE——— Syicustomer customer M“ InfOut  ExternalR... | NA A Person A Q |
ﬁ.retPoIicy retPolicy |:| InfOut External R... | MA NA |:| Policy NA
K Parameter | Parameter [ Injout  Text 50 NA ] NA NA

3
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4. Modify each cell in the table for the new parameter, as follows:
— Label - The label for the parameter. This can be different than the name.

— Name - The name of the parameter. This is the value shown in the Alias column of
the Declarations section in the decisions flow editor (see below). It is also the
name of the parameter that you will use in the rules defined in the decisions table.

— Mandatory - All parameters defined in a decisions flow must be mandatory.
— Read Only - Not supported.

— Mode - Specifies whether the parameter is input to the decisions service (In),
output from the decisions service (Out), or input to and output from the decisions
service (In/Out).

— Type - This must be set to External Reference. Only parameters that reference a
BOM type are supported in a decisions flow.

— Length - Not applicable.
— Decimal Places - Not applicable.

— Array - Always false. For more information, see Using Arrays in Conditions and
Actions on page 61.

— BOM Type - Clicking in this cell allows you to choose the BOM data type that this
formal parameter is referencing.

— Case Class Reference - Not applicable.
— Type Declaration - Not applicable.
The newly created parameter is shown in the Parameters tab.

You can also delete, as well as move parameters up and down in the table, by using the
additional buttons to the right of the parameter table.

When a parameter is added to a decisions flow, that parameter is automatically added
to the Declarations section in the decisions flow editor:

3‘% *ChkInsuranceDec-DecisionFlow (ChkInsuranceDecDecisionFlow) (% *ChkInsuranceDecDedsionFlow-Evallnsurance. rulefunctionimpl 53

1t Declarations | {¢ Decision Table | & Exception Table

Mame I Alias Array
fcomjexample fchkinsurancedec/Policy retPolicy false
fcom jexamplefchkinsurancedec/Car auto false
fcomjexample fchkinsurancedec/Person customer false

The columns in the Declarations sections are:
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* Name - The external reference to the BOM data type. All parameters in a decisions
flow must reference a BOM data type.

* Alias - The name given to the parameter when it is added to the decisions flow. This is
the name that is referenced in the rules in the decisions table.

* Array - This is always false, as formal parameters cannot be arrays. For more
information, see Using Arrays in Conditions and Actions on page 61.

For information about using the parameters in rules in the decisions table, see Adding
Conditions and Actions to a Decisions Table on page 50.

Using the Wizard
To create a new parameter using the wizard, do the following:

1. In the Project Explorer, expand the decisions flow where you want to add a parameter.
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2. In the Project Explorer, right-click the Parameters folder in the decisions flow, then
select New > Parameter. The New Parameter dialog displays:

g Mew Parameter . - E‘&lﬂ

Parameter Details

Enter name and select type of Parameter ‘

Label:

Mame:  Parameter

* Type...
Mode: @ In @ Cut @ In/ Out
Mandatory:
Read Only: [
(@ Basic Type Set a basic type:
Declared Type Basic Type: [Text -
(2 BOM Type Length: 50

Decimal Places: A,

[C] Array

(") Case Class Reference

b Allowed Values...

@ <Back | Nea> |[ Fnsh || Cancel

The selections on this dialog correspond to the columns in the Parameters tab when
adding a parameter using the Properties view.

3. Complete the New Parameter dialog using the definitions provide in step 4 on
page 39, then click Finish.
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Chapter 4 Decisions Table Tasks

This chapter describes how to configure a decisions table task in a decisions flow.

Topics

*  Decisions Table Task Editor, page 44
* Defining Decisions Tables, page 46

* Defining Rules, page 49

»  Using the Standard Functions, page 65
*  Supported Operators, page 69
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Decisions Table Task Editor

Each decisions table task on a decisions flow is configured separately. To view/configure a
decisions table, either:

Double-click on a decisions table task icon in a decisions flow, or
e select the decisions table task in the decisions flow, then click the Edit Decision Table
button on the General tab of the Properties view.

The decisions table editor is displayed:

% ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedsionFlow) (% ChkInsuranceDecDecdisionFlow-Evallnsurance. rulefunctionimpl &3 =0
1t Declarations | 4+ Decision Table,~” [ # Exception Table =
Dedarations
Name I Alias Array
fcom/fexamplechkinsurancedec,Person customer false
jcom/fexamplefchkinsurancedec,Policy retPolicy false
......... Dedsion Table
b Add | 3¢ Remove | ok Custom || BT} Fit Content | [[t] Merge Rows | % Duplicate Rule | ABL Show Text | v 4 Search |
fe |
- Condition Area — - Action Areg ——
= | customer.age | | customer.gender | | customer.isInsurable | | customer.cost | | Custom Action 2 | | Custom Action 3 | | Custom Action 5 |
1 <16 1] customer.salesSum  customer.processe
2 ==1688<25 ™" true 5000.00 customer.salesSum  customer.processe
3 >=1688<25 e true 2500,00 customer,salesSum  customer.processe
4 ==25 true 1225.58 customer.salesSum  customer.processe  retPolicy.insType="1

The decisions table editor consists of three sections that can be displayed in the editor by
clicking on the Declarations, Decision Table, and Exception Table tabs at the top of the
editor. Any or all of the sections can be displayed at one time — a green up arrow

indicates the section is currently displayed; a black down arrow indicates the section is not
currently displayed:

|3% ChkInsuranceDec-DedsionFlow {ChkInsuranceDecDedsionFlow)

|

These sections of the decisions table editor show the following:

1t Declarations | 4+ Decision Table " | § Exception Table

Declarations - Lists the parameters that can be used in the rules in the decisions table.
Parameters are automatically added to this section when they are added to the
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decisions flow. For information, see Adding Parameters to a Decisions Flow on
page 38.

Decision Table - This section displays the decisions table, in which the decisions rules
are defined.

Exception Table - This is another instance of a decisions table where you can
(optionally) enter conditions and actions for non-business logic. Each decisions table
can optionally have an exception table. It enables you to separate the business logic of
the main decisions table from any non-business logic. For instance, in the exception
table, you can capture situations where fields are blank or contain invalid values, and
define actions that send notifications or set return values. If you prefer, you can put
non-business logic in the main table instead of using an exception table.

The rules in this section are defined in the same way as the rules in the decisions table.

The rules in the exception table are always evaluated/executed after the rules in the
decisions table. There is also no method of setting rule execution priority in the
exception table — the order in which the exception table rules are executed is
indeterminate.
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Defining Decisions Tables

Decisions tables provide a method of building complex business rules. A decisions table
rule is a row in the decisions table. It has one or more conditions and one or more actions.
Each condition cell defines one condition, and each action cell defines one action.

Every condition must evaluate to true or false. If all conditions in a rule evaluate to true,
the actions in the rule are executed.

You can add conditions and actions to a decisions table by dragging and dropping
predefined parameters onto the table. The parameters reference the data objects from your
business object model. You can then define threshold values (conditions) and actions in
the cells of the table.

The conditions evaluate the data passed into the decisions service, and the actions
determine the data returned from the decisions service.

The following is an example decisions table with conditions, actions, and rules defined:

& Declarations " | 4+ Decision Table /" | § Exception Table
emove ustom T Fit Conten erge Rows | ¢ icate Rule ow Te
<h Add R “h Custo i Fit Content | [l Merge R ## Duplicate Rule | ABE Show Text
.fr Icusb:umer.salesSummary=cu:uncat(v:l_|stomer.name,"|s too young to insure!”)
- Condition Area - Action Area
f 1( [ 1 1
- | customer.age | | customer.gender | | customer.isInsurable || customer.cost Custom Action 2 |
1 _ =,"i5 too young to insure! "_Zl
2 ==16&R&<25 ™" true 5000.00 customer. salesSummary =
3 >=168F<25 157 true 2500.00 customer. salesSummary =
4 =25 true 1225.58 customer. salesSummary =

Each row in the decisions table constitutes a rule. In this example, there are four rules
defined. Every rule in the table is evaluated when the decisions flow is executed (subject
to possible priority settings — see Rule Execution Order/Priority on page 54).

The rule definitions consist of two areas:

* Condition Area - This is the area in which you will evaluate the attributes of
parameters passed into the decisions service. One or more conditions can be added to
this area. In the example above, there are two conditions in which the age and gender
attributes of the customer parameter are evaluated. If there is no entry in a condition,
for example for customer.gender in Rule 1, it evaluates to true by default.

Every condition must evaluate to true or false. If all conditions for a particular rule
evaluate to true, the actions for that rule are executed.
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Action Area - This is the area in which you set the values of return data for the
decisions service. For example, if the conditions for Rule 4 evaluate to true, the value
of customer.inInsurable is set to true, the value of customer.cost is set to 1225.58,
and so on for all of the defined actions for that rule.

For additional information about defining conditions and actions, see Defining Rules,
page 49.

The decisions table provides buttons that allow you to do the following:

Add - This is used to add a new rule to the table — see Adding Rules to a Decisions
Table, page 53.

Remove - This deletes the selected rule.

Custom - This is used to add custom conditions and actions — Adding Custom
Conditions and Actions, page 53.

Fit Content - This expands the cells for a selected action or condition, if necessary, so
that all of the action or condition is visible. For example:

| | Custom Action 2
!

customer . salesSummary =concat{customer.name, is too young to insure!™)
customer. salesSummary =concat{"Insurance Cost = §7, 5tring. valueOfDouble{customer. cost))
customer. salesSummary =concat{"Insurance Cost = §%, String. valueOfDouble{customer. cost))

customer. salesSummary =concat{ Insurance Cost = §°, String. valueOfDouble{customer. cost))

An alternative to expanding an entire column using this button is to select a particular
cell. The entire contents of that cell is shown in the fx field directly below the
decisions table buttons:

You can also view the contents of a cell by clicking in the cell, then viewing the Cell
tab in the Properties view:

f.r Iv:usb:mer.salesSummary=cu:unu:at{cl.|sb:mer.name,"|s too young to insure!”)

s
E Properties 3 [2_\. Prnblems} Za Fragmentsw ﬁ Data Source Explnrerw % Table Analyzer

E5 Decision Table: CheckEligibility

Pe— 5.ﬁ.pp.ri_-llesFireu:i.I.:.ﬁ.pp.ruIésFirEu.:I-@Iéngﬁ'-.']' = "Calalate age from DOB™
Value
Rule
Cell =
Enabled
s

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide

47



48 | Chapter 4 Decisions Table Tasks

*  Merge Rows - Merges rows with the same conditions into a single row. Actions for
the first row are used for the merged row.

To toggle between merged and unmerged rows, click the Merge Rows button again.

The initial state of the merge rows button is determined by a decisions table
preference. To set the initial state, select Window > Preferences > Decisions >
Decision Table and set the property Automatically merge rows as desired.

*  Duplicate Rule - Duplicates the currently selected row(s).

*  Show Text - Displays the verbose contents of the table cells. For example,
non-verbose displays this:

customer.age | customer.gender |

>=1688<25 ™"
>=1688<25 p il
»=25
Verbose displays this:
- Condition Area -
1D [ [
customer.age I customer.gender
1 ]
2 customer.age>=16 customer.gender="M"
3 customer.age>=16 customer.gender="F"
3 customer.age=>=25
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Defining Rules

Defining a decisions table consists of defining rules, which consists of conditions and
actions. These are explained in the following subsections.

Overview of Conditions and Actions

There are two types of conditions and actions that can be defined in a decisions table —
regular and custom:

» Regular Condition - This type of condition evaluates the value of a single parameter
attribute, and evaluates true or false. You can use condition operators, such as ==
(equal to), < (less than), > (greater than), >= (greater than or equal to), and so on (for a
complete list of the valid operators, see Supported Operators on page 69).

For example, this condition evaluates to true if the value of customer.age is less than
16:

“ customer.age [

<16

In a regular condition, "equal to" is implied if a single value is provided in the
condition cell. For example, this condition evaluates true if customer.gender is equal
to "M":

I customer,gender -I

"

Note that an out-only (Out mode) parameter is null until you set it; don’t
check an out-only parameter in a condition until it is set.

&

¢ Custom Condition - This type of condition evaluates the value of a parameter
attribute using the available operators, standard functions, or script. These conditions
allow you to use statements more complex than a comparison against a single
parameter attribute. In these condition definitions, you use the parameter.attribute
name in the statement. For example:

| Custom Condition 4 |

Offers, I:I'Edltl.ll‘l'llt = (App. b:talMu:unﬁﬁIyInu:u:ume = 45!
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All specified conditions must evaluate to true or false.

* Regular Action - This type of action sets the value of a single parameter attribute. In
the following example, customer.isInsurable is set to false when this action is
executed

customer.isInsurable |

false

The action specified is executed if all conditions in row (rule) evaluate to true, subject
to specified rule execution order/priority — see Rule Execution Order/Priority,
page 54.

e Custom Action - This type of action is used when you want to use the available
operators, standard functions, or script. These types of actions allow you to use
statements more complex than setting a single parameter attribute. For example:

: Custom Action 2

customer.salesSummary =concat{customer.name, is too young to insure!”)

The action specified is executed if all conditions in row (rule) evaluate to true, subject
to specified rule execution order/priority — see Rule Execution Order/Priority,
page 54.

For rules that are executed, the actions in the rule are executed in order, from left to right.

For a list of the operators that can be used in conditions and actions, see Supported
Operators, page 69.

Note that when using the standard functions in custom conditions and actions, you can
drag-and-drop the function into the action cell. For more information about using the
standard functions, see Using the Standard Functions, page 65.

Adding Conditions and Actions to a Decisions Table
This section describes how to add:

* Regular conditions and actions — see Adding Regular Conditions and Actions,
page 51

*  Custom conditions and actions — see Adding Custom Conditions and Actions,
page 53
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To add either regular or custom conditions and actions, in Project Explorer, expand
Parameters in the decisions flow in which you are adding conditions and actions:

ElEE ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedsionFlow)

o
qup customer {customer)

- ¢ age :Integer

----- 4, cost : Dedmal

- @ gender : Text

----- ¢ name : Text

Equp retPolicy {retPolicy)
- g¥ insType : Text
----- ¥y name : Text

- 4#, isInsurable : Boolean

----- 4%, processed ; Date Time
----- 4%, salesSummary : Text

You will need this expanded to add regular conditions and actions because you will
drag-and-drop them onto the table; for custom conditions and actions, you will need to
reference the attribute names for use in the statements of the custom conditions and

actions.

Adding Regular Conditions and Actions

To add a regular condition or action to a decisions table:

1. To add a regular condition, drag the desired parameter from the Project Explorer, and
drop it in the yellow Condition Area. For example, if you want to evaluate the age of a

customer:

= -13 Parameters
qup customer (customer)

-]
1 [ —

gk Add | 3 Remove || oh Custom

fe |

g8y cost wDedmal
i g gender : Text
i@, isInsurable : Boolean
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The parameter is now shown as a column header in the Condition Area:

op Add | 32 Remove | oh Custom
fe |

D

- Condition Area - Action Area -

customer.age | Drop Ackion Fi

2. Continue to drag and drop any additional attributes, into the Condition Area, that you
are going to want to evaluate in the rules.

3. To add a regular action, drag the desired parameter from the Project Explorer, and
drop it in the gray Action Area. For example, if you want to set the isInsurable flag,
based on the conditions

= * Parameters oh Add | 2 Remave || oR Custom || ETi Fit Cuntentl [0t
qup customer (customer)
: ----- ¢ age : Integer fx I
""" o7y cost : Decimal - Condition Area - Action Area —

i g gender : Text 1D

; vgender rop Action Field:
o X — '
----- T name :Text

The parameter is now shown as a column header in the Action Area:

op Add | #2 Remove
fe |

ID

| ok Custom || ETi Fit Contentl [0l Merge Rows

- Condition Area - Action Area

|mstomer.age ||mstomer.gender ||mstomer.islnsurable |

4. Continue to drag and drop any additional attributes, into the Action Area, that you
want to set when all conditions in the rule evaluate to true.

5. You can now define the rules for the added conditions and actions. — see Adding
Rules to a Decisions Table, page 53.
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Adding Custom Conditions and Actions

or Add

1. To add a custom condition or action, click on the Custom button in the decisions table
editor and select Add a Custom Condition or Add a Custom Action from the
drop-down menu, as appropriate.

A new column header is added to the Condition Area or Action Area, depending on
which you selected:

3¢ Remove || l:,']ﬂ[Custom || BT Fit Cuntentl [0t Merge Rows | #¢ Duplicate Rule | ABL Show Text ||

fe |

k)

D

Condition Area — - Action Area =

customer.age ||v:ustomer.gender ||mstomer.islnsurable ||Custom Action 1 |

2. Optionally, right click on the newly added custom condition or action column header,
and select Field Settings. This displays a dialog that allows you to customize the
name of the column heading.

3. Continue to add additional custom conditions and actions as necessary.

4. You can now define the rules for the added conditions and actions — see Adding
Rules to a Decisions Table, page 53.

Adding Rules to a Decisions Table

After you’ve added conditions and actions to your decisions table, you can add the rules
that evaluate the conditions and set attribute values in the actions (note that you could
actually define the rules immediately after adding the first condition to the table).

To add a rule:

1. Click the Add button in the decisions table editor. A row is added to the table:

oP Add | 52 Remove || oh Custom || ETi Fit Contentl [0 Merge Rows | #¢" Duplicate Rule

fx

- Condition Area - Action Area

ID customer.age | | customer.gender ||mstomer.islnsurable |SetSalesSummary|
1 hd_
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2. Click in the cells of the rule and add the desired conditions and actions. For example:

LanNC

You can drag and drop parameter attributes into custom condition and action cells.
Note, however, you must first click in the cell into which you want to add the attribute,
then drag it from Project Explorer and drop it in the cell (the cell must have a white
background before you attempt to drag to it):

- I.ﬁ.pplicaﬁun.age |!.ﬁ.pplicaﬁnn.eligible !!Custom Action 1 |

1 bue [

For additional information about defining the conditions and actions in the rule, see
Defining Rules, page 49.

3. Continue to add additional rules as needed by clicking the Add button.

Working With Conditions, Actions, and Rules

This section describes various features of working with conditions, actions, and rules that
have been added to a decisions table.

Rule Execution Order/Priority

By default, all of the rules in a decisions table have the same priority (5). When the rules
all have the same priority, the order in which the rules are evaluated is indeterminate. The
runtime engine might evaluate row 2 first, then row 5, then row 1, and so on. In this
scenario (equal priority), all rules whose conditions all evaluate to true, are executed,
meaning its actions are executed (for rules that are executed, the actions in the rule are
executed in order, from left to right).

Note, however, you can configure rules, as well as cells, so that they are not executed
(disabled), they are executed in a certain order (priority), or that only a single rule be
executed. These are described in the following subsections.
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Disabling Rules and Cells

To disable a rule so that it is not evaluated or executed, right-click on the rule ID, then
select disable:

- Condition Area -

! App.creditRating | | App.debtTalr
L

1 >500&8-==650 <=0.3
S 0. 388.<0.5
3 Add Comment :
9 Disable =0.3
3 whlREC T 0. 38&<0.5

The entire rule becomes grayed out, indicating it is currently disabled:

- Condition Area ——

[ 1 |
- | App.creditRating | i App.debtTolncomeRatio
i > 00088 =650 <=0.3
2 =500&8< =650 =0, 3&&<0.5
3 00088 =650 >=0.5

To re-enable a rule, right-click on the rule ID, then select Enable.

To disable an individual cell so that that cell is not evaluated (if it’s a condition) or
executed (if it’s an action), right-click on the cell, then select Disable. The individual cell
becomes grayed out, indicating it is currently disabled:

i App.creditRating |

=500 &8=< =550

=5008&<=0650
You can also disable an individual cell by clicking in a cell, displaying the Cell tab in the
Properties view, then unchecking the Enabled box.

To re-enable a cell, right-click on the cell, then select Enable, or check the Enabled box
on the Cell tab.

Setting Rule Priority

To change the priority for a rule:

1. Select the desired rule by clicking in the rule ID.
2. Display the Rule tab in the Properties view.
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3. Select the desired priority value from the Priority field drop-down list

— 1 is the highest priority

— 10 is the lowest priority

s = 3
= Properties &3 {an Prnblems} S8 Fragmentsw ﬁ Data Source Explarer

£ Decision Table: CalculateMonthlyTotals

ID [2
General =
= Calculate total liabilities
i Comments
Cell

prioity | R - |

When changing the priority, ensure the ID number shown in the ID field on the Cell tab is
the correct one for the rule you want to change.

Rows with higher priorities are executed before those with lower priorities, as follows:

1. First, all conditions are checked for all rules that have the highest priority. (The
checking order within a set of rules with the same priority is indeterminate.)

2. Then the actions for all of those rules whose conditions evaluate to true are executed.
(The execution order is indeterminate. The runtime engine optimizes rule execution.)

3.

The process is repeated for all rules with the next highest priority, and so on.
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Executing a Single Rule

You can specify that only the first rule whose conditions all evaluate to true be executed.
To specify this, check the Take Actions Of One Row At Most box on the decisions
table’s General tab in the Properties view:

f?!
| Properties &3 [2'\_ Prnblemsw ':‘H_ Fragmentsw Data Source

E5 Decision Table: CheckforGold

—— Mame | ChedkforGold
General it il
Bl Effective Date
cell Expiration Date

Take Actions Of One Row At Most

Priority E

The rules are still evaluated according to any priorities specified, but only the first one is
executed.

The Effective Date and Expiration Date features are not supported with decisions tables.

Leaving a condition cell in a decisions table empty causes that condition to always
evaluate true. This can be done for both regular and custom conditions.

You can also include an asterisk in a regular condition cell to cause it to evaluate to true;
do not use an asterisk in a custom condition cell for this purpose.

And you can include true in a custom condition cell to cause it to evaluate to true; do not
use this in regular condition cells, however.

Of these methods, the most efficient is to leave the cell empty. This results in the condition
not being evaluated.

Also see Disabling Rules and Cells, page 55.
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Using Script in a Custom Condition or Action

The ActiveMatrix decisions rules language (which is a JavaScript-like language) can be
used in custom conditions and actions. It must be typed directly into the appropriate cell,
and it can only be entered and viewed as a single line. For script that is lengthy, it may be
best to view it by clicking in the cell in which script has been entered, then view the Cell
tab on the Properties view. For example:

= Properties 3

General
Value
Rule
Cell
1 Enabled

Filtering Rules

&

|_g_. Problems} or Fragmentsw @ Data Source E}q:blorer} % Table Analyzer | =i, Catalog Funcﬁons}

B, Decision Table: CheckEligibility

For information about the ActiveMatrix decisions rules language, see ActiveMatrix
Decisions Rules Language on page 119.

You can filter rules in the decisions table so that only the desired rules are displayed based
on filter criteria you enter in one or more condition or action columns.

The filter feature must be enabled on the Preferences dialog to be able to filter rules. To
enable it, select Window > Preferences > Decisions > Decision Table, then check the
Show column filter box.

When the rules filter is enabled, a drop-down list is available for each condition and action
column in the table:

Londition Area

ID

App.creditRating

v (al) -
[T {custom...)
W =650

==050

==720

==720

==720
==65088<720

@@

=

Cancel |

0K |
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To Filter Rows

1. Click the down arrow to the right of a column header. You see a list of all values that
have been used in the column’s cells.

2. Do any of the following, as appropriate:

— Select the All check box to uncheck all the other check boxes, then select the check
boxes beside the value or values you are interested in.

— Unselect the check box for values you are not interested in.
3. Click OK. Only rows containing the checked values display.
4. Repeat to filter on additional columns as desired.

5. To remove the filter conditions when you are done, select All in each of the filter
columns.

Removing Rules, Conditions, and Actions

To delete a rule from a decisions table, select the desired row, then click the Remove
button.

To delete a condition or action, right-click on the column header for the desired condition
or action, then select Remove.

Moving Conditions or Actions

You can rearrange the order of columns within the Condition Area and the Action Area.
To rearrange columns, right-click the column you want to move and select Move. A
sub-menu is displayed with the following options:

— Move to the beginning
— Move to the left

— Move to the right

— Move to the end
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Sorting Rules
By default, rules are shown in the table in the order in which they were entered, with the
ID column showing this order:
) Area - Action Area
= App credltRatng | App.debtTolncomeRatio |.-5.p|:| age |lefers creditLimit ||Cusb:um Action 2 ‘
i 1|:||:|cu| App.rulesFired[App.
2 >S00&E < =650 =0, 388<0.5 App.rulesFired[App.
3 50088 <=0650 ==0.5 1000 App.rulesFired[App.
4 5508R<=730 <=0.3 15000 App.rulesFired[App.
5  >65088<=780 =0,388<0,5 12000 App.rulesFired[App.
[ »6508&<=730 ==0,5 3000 App.rulesFired[App.
7 =780 «0.5 20000 App.rulesFired[App.
8 =780 ==0.5 17000 App.rulesFired[App.
9 »=108R<13 500 App.rulesFired[App.
10 App. totalMonthlyInc  App.rulesFired[App.
You can sort the table of rules by clicking a column header. This causes an "up arrow" to
appear in the column header, indicating that the table is now sorted in ascending
alphanumeric order by the values in that particular column:
D
App. u’[}glmahng
10
9
i
8
1
2 =5008&<=5650
3 =5008&<=5650
= »0508&<=730
& »0508&<=730
5] »050&&<=730
Note that the empty cells are always first when sorting in ascending order.
Clicking the same column header again causes the rules to be sorted in descending order
— the arrow changes to a "down arrow". Clicking the column again (when the down
arrow is shown) causes the table to go back to the default order.
Searching

You can search for a particular value in the decisions table by entering a value in the field
to the left of the Search button, then clicking on the Search button.
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The next rule (from the one that is currently selected (highlighted)) that contains the
specified value is selected. Each successive click of the Search button finds the next
occurrence of the value.

Using Arrays in Conditions and Actions
This section explains how to create conditions and actions that use arrays.

Arrays of BOM types cannot be used in actions or conditions. However, BOM types can
have attributes that are arrays, including nested (that is, contained or referenced) BOM
arrays, as well as arrays of primitive types. For example, if the BOM contains a class type
of Account and Person, an array of Person objects cannot be used in a condition or action. If
Person has an attribute of accounts (0..*), then Person.accounts[] could be used in a condition or
action.

The following is an example showing some BOM types and formal parameters that have
been defined in a decisions flow:

E% CCDecService-DecisionFlow (CCDecServiceDecisionFlow)

El % Parameters
- Offers (Offers)

gy Accepted Card : Text

gy Credit Limit : Decimal

by Decline : Boolean

gt Offered Cards []: Card
,:,1 Card Type : cardType
,:,1 Credit Limit ; Decimal
‘e @) Description : Text

- dBy Rakings []: Integer

% Zenerated Services

@ Service Descriptors
: F-F= Exports
=12 coappBom

El@' Business Objects

=[] cCAppBOM.bam

El'ﬂ’u com.example, ccappbom {com. example, cocappbonm)
E Zard (Card)
E Offers (Offers)
cardTwpe (cardType)
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And the following is an example decisions table using arrays from the example above (the
table is split in the illustration for legibility):

- Condition Area — - Achion Ares ———
1 IOFFers.ratings[] !!Offers.acceptedCard l
1 ; ; | [ BN ]
2 [2]5 "na - rating 5"

3 [Offers. ratings@lenath-1199 "wikes - rating 99"

I Custanm Action 1 :; Offers.offeredCards[], description I

Offers. offeredCards[0]=newInst: n.excample, ccappborm. Card”, nully; "MagicCard"
OFfFers.ratings[Offers. ratings@length]=33; "Sorry"
Cffers.offeredCards[Offers, offeredCards@length-1]. description="Ulti-Max Card";

To use a primitive array attribute, drag and drop the array (for example, Offers.ratings[] is an
array of integers). For an attribute that is an array of business objects, drag and drop the
desired attribute. For example, offeredCards[] is an array of business objects of type Card, and
description is an attribute of Card that the action is going to set.

Specifying Values in Arrays

When the expression in the column header contains the access to a position within an
array (for example, Offers.offeredCards[].description in the example above), then you can specify
which position to use in the cell of a table row. To specify the position, enclose the
position index within square brackets, followed by the value. For example, in the
condition column for Offers.ratings[], to check if the third element of the array is equal to 5,
you would enter the following:

1215

For an action, this would assign 5 to the third element.

% ‘ Indexes start with 0.

Omitting the Array Index

If you omit the array index, and simply set the cell to a value, like row 1 in the illustration
above, by default, the array component’s last element is used. So if the Offers.ratings[] array
had the following elements:

5

10
15
23
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Then in the condition column for row 1, where the cell value is 1, the condition would not
be met since the last entry in the array is 23. Similarly, in the action column, “MagicCard”
would be assigned to the description on the last Card in the Offers.offeredCards[] array.

* To avoid ambiguity, you must specify the array index in the following cases:
— Multiple loop indexes
— String expressions

* Ifyou omit the array index, and no value is present at the last element, an exception
results. It is recommended that you specify the index, and ensure that all indexes
specified have values. Use the newInstance function as shown above to create
business objects for array entries. (Note that the second argument to the newInstance
function is not used and can be null). You must specify the fully qualified name of the
business ObjCCt (such as com.example.ccappbom.Card; using only Card will result in an
exception). For primitive types, you can append to the end of the array by doing the
following:

Offers.ratings[Offers.ratings@length]=33;

Using Function Evaluations

You can also specify index values using a function evaluation, for example:

[Number.intValue("0",10)]10

Using Multiple Loop Indexes

If multiple loop indexes are involved, as in the case of nested business objects, use the
colon character (:) as the delimiter for indexes. Always specify the index, to avoid
ambiguity. For example, given this nested object situation:

a.b[].c[].d[].intProp

You might specify a condition cell value as follows:
[0:1:System.getGlobalVariable AsInt(%%GV%%)]>=100

Which is the equivalent of the following:

a.b[0].c[1].d[System.getGlobalVariableAsInt(%%GV%%)] >= 100

For more examples of using arrays, see the "Sample-Array" and "Sample-NewlInstance"
projects provided in the samples that are included when you install the TIBCO Business
Studio ActiveMatrix Decisions Add-in. These are included in the ADEC_Samples.zip
file, which is located in the directory, STUDIO_HOME\studio\3.n\sda\samples\.
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Validating Rules in a Decisions Table

After you’ve finished adding conditions, actions, and rules to your decisions table, you
can validate the table by using the Table Analyzer. For information about the analyzer, see
Validating Decisions Tables, page 71.
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Using the Standard Functions

A catalog of standard functions is provided that can be used in custom conditions and
actions. For example, the following custom action uses the concat and valueOfDouble
functions:

Custom Action 2
!

customer. salesSummary =concat{"Insurance Cost = §%, String. valueOfDouble{customer. cost))

To view the available standard catalog functions in TIBCO Business Studio, select
Window > Show View > Other > ActiveMatrix Decisions > Catalog Functions.

A decisions table needs to be opened before you can view the standard
% functions as described here.

The Catalog Functions tab is displayed. Drill down to the standard functions:

-
=, Catalog Functions &3 oa

Eli]'{-. Built-in Functions
== Standard
M- Date
[= DateTime
(= Engine
[= Exception
[= Instance
== Math
(== Number
[= Siring
#-(= System

Also note that there is an anomaly that may prevent the standard functions
% from displaying properly when you first open the editor:

.r%', Custom Functions
.r%', Ontology Functions

To work around this issue, click on any editor tab. The standard functions will
then display properly.
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The standard functions provide the following types of functionality:

Date functions allow you to compare two DateTime values using only the date portion
of the value.

DateTime functions allow you to perform these date/time related tasks and more: add
units of time to a DateTime, compare, retrieve, and format dates and times. (Also see
Dates and Times on page 28 for additional information about using dates and times in
decisions table rules.)

Engine functions allow you to retrieve information about the TIBCO Business Studio
ActiveMatrix Decisions Add-in, for example, the number of decisions services fired.

The Exception function enables you to create an exception.

Instance functions allow you to create and delete parameter object instances and
perform other instance-related tasks, for example, return an instance given an internal
ID.

Math functions allow you to perform advanced mathematical operations.

Number functions allow you to perform type conversions from and to numbers and
return the maximum and minimum values for a numeric type.

String functions allow you to perform comparisons, searches, conversions, and other
operations with strings.

System functions allow you to send messages to a debug log, retrieve global
variables, retrieve system properties, and write data to a file.
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Viewing Function Descriptions and Syntax Information

You can view a description of each standard function, as well as syntax details, by
hovering the mouse pointer over any one of the functions in the catalog. For example:

EE Outlinew Ee] Deployment Ser\feq = m

& | iy

=-{ilf, Built-n Functions
El-= Standard
B Date

! after
! before
& equals
o toflay
B-{=- Date
E-(=- Engine
- Exception
[ Instance
[
[
[#

H-[= Math
(== Mumber
H--[== String

-2 System
[:I"i[& Custom Functions
[:I"‘g Ontology Functions

=
=
Function: Date. today
Signature: DateTime today ()
Synopsis: Returnz the corrent date a= a DateTime,
No Parameters
Returns: DateTims The current date as a DateTine
Cautions: none
See also:
Example: String result = DateTimeformat (Datetoday () "sne-b-dd Hmm:s="),
Reszult is result contains: "2004-03-11 00:00:0F,
-

There is also an HTML-based help system available that provides descriptions and syntax
information for each of the standard functions. This help system is invoked by executing

the following:

STUDIO_HOME\studio\3.n\sda\doc\functions\index.html
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Standard Functions Catalog
Date Utility functions to operate on DateTime properties as Dates without Time
DateTime Utility functions to operate on DateTime properties
Engine Functions to get information about the engine.
Exception Functions to create and modify instances of type exception
Instance Functions to create and modify instances of BOM types
Math Utility math fimctions
Number Utility functions to operate on Integer and Long properties
String Utility functions to operate on String and Char properties
System System-wide functions

Note - In this help system youn will see references to "concepts". In the context of ActiveMatrix Decisions,
concepts are equivalent to BOM types.

Adding a Standard Function to a Condition or Action

You can drag-and-drop functions from the catalog into a condition or action cell, then type
in any other necessary values or operators for the condition or action statement.
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Supported Operators

The following table lists the operators supported for use in the conditions and actions in
decisions tables:

= Equal to

= Not equal to

> Greater than

>= Greater than or equal to

< Less than

<~ Less than or equal to

I Logical OR

&& Logical AND

- Addition or String concatenation (depending on context)

! Logical NOT (only with boolean)

Subtraction

"Don’t Care" (that is, ignore), or multiplication (depending on context)

/ Division

= Assignment

Scope resolution

0 Operator precedence order or function call (depending on context)
1 Array declaration or array indexing (depending on context)

{ Block resolution or array Initialization (depending on context)

% Ternary conditional

+ Increment
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Operator Description

- Decrement
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The Table Analyzer provides various tools that you can use to check the validity of your
decisions tables.

Topics

* Overview of Table Analyzer, page 72
* Setting Table Analyzer Preferences, page 75
» Validating Decisions Tables, page 76
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Overview of Table Analyzer

Analyze Table

The Table Analyzer provides various tools that you can use to check the validity of your
decisions tables.

To view the Table Analyzer in TIBCO Business Studio, select Window > Show View >
Other > ActiveMatrix Decisions > Table Analyzer. The Table Analyzer view is
displayed:

= Catalog Functions (EE Cutline (EE Deployment Server (B% Table Analyzer &3 ==
e —
==
customer.age =
2
T
16

The Table Analyzer allows you to set example condition values and perform various
validation checks on the currently displayed decisions table.

Table analyzer supports the Not Equal To (!=) operator.

When you open a table, the Table Analyzer view dynamically creates controls for setting
values and ranges for each condition in the table.

If the condition is a range, for instance “<40” or “> 10 && < 1007, then the corresponding
control in the Table Analyzer view is a Slider that spans the range from the minimum
value to the maximum value. You can then select a range of values within the range. The
arrow above shows the maximum value and the arrow below shows the minimum value in
the range.

The Analyze Table button does not use the information in the Table Analyzer view. It
analyzes the decisions table directly for the following potential issues.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide



Overview of Table Analyzer | 73

Ranges

Uncovered ranges Finds gaps in coverage for the selected column’s conditions. Suppose
a condition column specifies ranges of values for the business object attribute client_age.
The table has one row that specifies the range: > 18 && <25 and another that specifies the
range > 30 && < 100. Table Analyzer would report that the following values will not trigger
an action: Values between 25 and 30; values less than 18; and values greater than 100

Overlapping ranges Using the client age range example again, suppose you set one
condition as > 18 && <25 and another as >21 && < 100. Table Analyzer would report that these
two ranges overlap.

Conflicting Actions If two rows have identical sets of conditions but different actions, it

is detected as a potential issue by the analyzer.

How Date Ranges Appear Dates are treated as numeric ranges. For example the range
20080612 to 20090612 represents the data range for June 12, 2008 to June 12, 2009.

4

Rules that can be combined

If two rows have different conditions but the same actions, Table Analyzer reports that
you can combine the conditions. For example, suppose one condition specifies > 50, and
another specifies <30, and they both have the same actions. Table Analyzer would report
that you can combine these conditions as: > 50 || < 30. (greater than fifty or less than thirty.)
In this case, you would remove one rule and update the other one accordingly.

Show Coverage

When you click the Show Coverage button, Table Analyzer highlights all rows in the
table that meet all the criteria you specify in the Table Analyzer view.

For example, if you select Male for Gender; true for Eligible; and 50000-60000 for Income, clicking
Show Coverage displays all rows that have Male, true, and an income between 50000 and
60000.

If a certain value x is selected for Show Coverage, it will not match any conditions which
have value !=x.

4

Options for Range Conditions

For conditions that specify ranges, you can select either of the following behaviors, using
an option in Preferences. See Setting Table Analyzer Preferences on page 75.

* Table Analyzer highlights rows where all of the values specified in the conditions fall
within the specified ranges. (This is the default behavior.) For example, if the slider in
the Table Analyzer view is set for a range between 55 and 60, Decision Manager
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highlights a row whose condition specifies > 58 && < 60. But it does not highlight a row
whose condition specifies > 50 && < 70.

*  Table Analyzer highlights rows where some of the values specified in the conditions
fall within the specified ranges. In this case, Table Analyzer would display the row
from the example above, where the condition specifies > 50 && < 70.
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Setting Table Analyzer Preferences

You can set preferences for table range conditions and to determine if table analyzer
appears by default when you display a decisions table.

1. From the menu select Window > Preferences.

2. In the Preferences dialog, select Decisions > Decision Table > Analyzer.
3. Set your preferences (see below).
4

Click Apply if you want to set preferences in another dialog before committing all the
preferences.

5. Click OK to save and close the preferences editor.

Initially Show Table Analyzer View Option

»  To show Table Analyzer view whenever you display a decisions table, check the
Initially show Table Analyzer view check box.

* To hide Table analyzer view when you display a decisions table, uncheck the Initially
show Table Analyzer view check box.

»  To highlight rules in a decisions table, which can be triggered on selecting the values
in the analyzer view.

Highlight Partial Ranges

* To highlight only rows whose condition falls completely within the specified
condition range, uncheck the Highlight Partial Ranges check box.

»  To highlight all rows whose condition fall partially within the specified condition
range, check the Highlight Partial Ranges check box.

Use Domain Model for Table Completeness

» To report any uncovered domain entries.

Analyze while opening table

» Ifthere is any equal set of conditions but with different set of actions, the analyzer will
report it.

* If multiple rules can be combined into one, the analyzer will report them.
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Validating Decisions Tables

TIBCO Business Studio ActiveMatrix Decisions Add-in validates the decisions tables on
startup, and every time you save a table. On startup, all existing tables are validated for
syntax.

If there are any access control violations or syntax errors in the tables, they are shown in
the Problems View tab. New errors in syntax are added to these existing errors.
Double-click errors to see the problematic view. Take any needed corrective actions and
then validate the table again until all errors are resolved.

NullPointerExceptions are silently ignored. They occur when a null String is passed to a function
that does not check for null, or because you accessed a property of a null contained
concept (parent.child.property where child is null).

If a condition table cell is empty, contains an asterisk, or is disabled, it is skipped and
treated as if it evaluates to true.
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Chapter6  Calling a Decisions Service from a BPM
Process

This chapter describes how to call a decisions service from a BPM process.

Topics

* Introduction, page 78
* Adding and Configuring Decisions Service Task, page 79
* Drag-and-Drop a Decisions Flow onto a BPM Process, page 82

*  Generate a Decisions Flow from a BPM Process, page 84
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Introduction

There are a number of ways in which you can call a decisions service from a BPM
process:

* Add a decisions service task to a BPM process — see Adding and Configuring
Decisions Service Task on page 79

* Drag and drop a decisions flow onto a BPM process — see Drag-and-Drop a
Decisions Flow onto a BPM Process on page 82

* Generate a decisions flow from a BPM process — see Generate a Decisions Flow
from a BPM Process on page 84
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Adding and Configuring Decisions Service Task

To call a decisions service from a BPM process, you can add a decisions service task to
your process. In the runtime environment, the decisions service is executed when the
decisions service task is reached in the process flow. To add and configure a decisions
service task, do the following:

Task A Add a Decisions Service Task to Your Business Process
1. From the Task Palette, drag a service task to your BPM process.

2. On the General tab for the service task, select Decision Service from the Service
Type field drop-down list.

3. Click on the Open Decision-Flow link in the Invocation of Decision-Flow field. The
Select Decision Flow dialog displays.

M select Decision Flow o ] 4|
Select a type (7 = any character, * = any string): -

Matching items:

%CCDedervice-DedsionFlow (CCDecServiceDedsionFlow) - CCDecService Processes
43 check Eligibility (CheckEligibility)
%Generat& Offers (GenerateQffers)

|,@ JCCDecService/Dedsion Services/CCDecService. dflow |
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4. Select the decisions flow you want to invoke and click OK. The decisions service
details are automatically completed in the General tab of the Properties view.

Service Type: Dedision Service LI
Invocation of Dedsion-Flow: (Open Dedsion-Flow)

Decision-Flow location: | Dedsion ServicestCDecSErvicE.dﬂuﬁw II'

Dedsion-Flow name: Check Eligil:uilitg.-' (CHEd{EIigiI::iIiﬁ.r]l

— To view the decisions flow in the decisions flow editor, click Open Decision-Flow.

— To choose a different decisions flow, click the browse button to the right of the
Decision Flow location field. The Select Decision Flow dialog displays. Select a
different decisions flow and click OK.

Task B Define Parameters in the BPM Process

If parameters had not already been defined in the BPM process, you must do so before
mapping parameters to and from the decisions service task. This is done in the same way
as parameters are added to a decisions flow. For information, see Adding Parameters to a
Decisions Flow on page 38. Or refer to the TIBCO Business Studio documentation.

Task C Map Parameters To and From the Decisions Service

This specifies how data is mapped from the BPM process to the decisions flow, and from
the decisions flow to the BPM process.

1. Select the decisions service task in the BPM process.

2. In the Properties view, select the Map To Decision Flow tab. This tab displays two
columns of parameters — those on the left are the parameters defined in the BPM
process; those on the right are the parameters defined in the decisions flow.

3. Map the parameters by placing the cursor on a parameter in the left column, and
dragging it to the corresponding parameter in the right column.
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4. Repeat the previous step for all of the parameters. For example:

(] Task

— Map Fields to Formal Parameters Script Grammar: EJavaScript E

Description ||type filter text |ty|:|e filter text |
| Interface I 5] Mew Script... @ &, customer {customer)

Data Fields | & AccountHolder {AccountHolder) :_———‘—__,_——Q_ =4 retPolicy (retPolicy)

Saipts | ¥R Contract (Contract) Rttt Ers /

%, Map To Decision Flow |
- Map From Dedision Flow | |

|

5. Select the Map From Decision Flow tab. This tab displays two columns of
parameters — those on the left are the parameters defined in the decisions flow; those
on the right are the parameters defined in the BPM process.

6. Map the parameters by placing the cursor on a parameter in the right column, and
dragging it to the corresponding parameter in the left column.

7. Repeat the previous step for all of the parameters. For example:

[ Task
= Map Formal Farameters to Fields Script Grammar: | JavaScript E
Description |type filter text Jtvpe fiter text |
Interface | 50 Mew Script...
Data Fields 4'-"; customer (customer)
Saripts 4':; retPolicy {retPolicy)
Map To Dedsion Flow
& Map From Decision Flow

The configuration of the decisions service task is complete.
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Drag-and-Drop a Decisions Flow onto a BPM Process

Another method of adding a decisions service task to a BPM process is to drag-and-drop a
decisions flow onto the process:

[ *Project Explorer 53 E%&|% ¢~ "0
=12 ccappBOM =g
E| @ CCAppOrg a =
@ Organization

: (= Exports

Elfgg EasyAsCreditCard

@ Forms

[]--[}i Generated Services

E Presentation Resources

E ﬁ Process Packages

[+~ Exports

= Eﬂ EasyAsDedisionService

=] Ef Dedsion Services

= ,'ﬁ EasyAsDEcisinnServicE.dﬂnw

08 *ExtCredit-Process (ExtCreditProcess) &3

Poal
Lane

Start Event

End Event
=8 .ﬁ EasyAsDedsionService {EasyAsDedsionService)

&, Participants i~
E-243 Dedision Flows
523 =

R Generated Services

This adds a decisions service task, for the selected decisions flow, to the BPM process:

P sExiCredit-Process (ExtCreditProcess) 532
=
5]
=E
— w P I
i 1 G
Start Event 1syAsDecisionSenvi End Event
DecisionFlow
-_—
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The General tab in the Properties view for the decisions service task shows the decisions
flow that will be invoked by the task:

Service Type: Dedision Service ;I
Invocation of Dedsion-Flow; (Open Dedision-Flow )
Dedision-Flow location: .Den:isi_cu_n_Sgrvic_n_as_fEasy.ﬁ.sDecisiDn_SE_rv_ice_._u:]ﬂu_:uw

]

Decision-Flow name: EasyAsDedsionService-DecdsionFlow (EasyasDedsionServiceDedsionFlow)

After the decisions service task is added in this way, you will still need to define
parameters in the BPM process (as described in Define Parameters in the BPM Process on
page 80), then map the parameters between the BPM process and the decisions flow (as
described in Map Parameters To and From the Decisions Service on page 80).
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Generate a Decisions Flow from a BPM Process

Decisions flows can also be generated from a BPM process. This is done in the following

way:

1. From the Task Palette, drag a service task to your BPM process.

2. On the General tab for the service task, select Decision Service from the Service
Type field drop-down list.

3. Right click on the newly added decisions service task and select Decision Flow >

Generate:

5
JE—Y L P
L4 Edit Label

Service Tas

End Event

A —— e {3 Participant...
Activity Type 3
Activity Markers r

Dedsion Flow o CIpEn.,

[l add Bookmark £j Use Existing. .
Format r

Refactor r

If your current project has a Decision Services folder (that is, "Decision Services" was
selected on the Asset Type Selection dialog when your project was originally
created), the generated decisions flow is by default added to the Decision Services
folder in the current project, and the Decision Flow Package dialog displays —
proceed to step 4.
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If "Decision Services" had not been selected on the Asset Type Selection dialog when
your project was originally created, the following dialog is displayed:

# Create new Decision Flow Package

The Decision Services Asset Is Missing From Project

@ The source project 'ExtCredit’ does not have the Dedsions asset required to contain dedsion flows,

You must either add the 'Dedisions' asset to this project or select an alternative project before continuing...

| Add Dedsion Services Asset To Project 'ExtCredit’ |

| Select 'Dedsion Services' folder in an alternative project... |

This dialog gives you the option of either adding a decisions services asset to the
current project, or to point to a Decision Services folder in another project, if you
want the generated decisions flow to be created in another project.

Choose where to generate the decisions flow by clicking on the appropriate button in
the dialog above.

The Decision Flow Package dialog displays.

4. On the Decision Flow Package dialog, specify a name for the decisions flow by
modifying the File field, then click Next.

The Select Parameters For Decision Flow dialog displays:

i ™ Create new Decision Flow Package

Select Parameters For Decision Flow
Confirm data to pass to / from the new Dedsion Flow

El:;}’% Decision Service Task Interface Data
: ----- 'Ep Application

g e 'Ep Finances
F-[] © Other Available Process Data
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5. Select parameters for the decisions flow, as follows:

— Decision Service Task Interface Data - This option shows the parameters that are
currently defined in the BPM process. You can choose some or all of these
parameters for automatic inclusion in the created decisions flow. Choosing these
parameters also causes them to be automatically mapped. For example, if you
choose this option, after the decisions flow is generated, the Map To Decision
Flow tab for the decisions service task appears as follows:

| Properties &3 b Problems | 27 Fragmentsw Data Source Explorer) E{% Table Analyzer\| =4, Catalog Funcﬁons} QB ¥ -~ —0O
(] Task

i r.t.ﬂap Fields to Formal Parameters Script Grammar: E
Description 'ltype filter text |type filter text

Interface | 54 Mew Script... R 'f. Application {(Application)

Data Fields IE| % Application (Application) L @~ &y Finances (Finances)

'E. Map To Decision Flow 'E; Finances (Finances) L

Map From Dedision Flow |

- 1

— Other Available Process Data - Choosing this option means that parameters must

be manually added to the generated decisions flow, then also manually mapped
from and to the BPM process.

For information about mapping parameters, see Map Parameters To and From the
Decisions Service on page 80.

After making a parameter selection, click Next. The Package Information dialog
displays.

6. From the Package Information dialog, review the information, then click Next.

The Select Template dialog displays.

7. Select the desired template, as follows:

— None type Start and End - Choosing this template causes the decisions flow start
event trigger type, and the end event result type, to be "None". This essentially
makes the decisions service private (that is, it is not publicly exposed as a web
service) — it can only be called from a decisions service task inside of a BPM
process. When this template is chosen, a WSDL is not created in the Generated
Services folder in Project Explorer.

Start and End - Choosing this template causes the decisions flow start event
trigger type, and the end event result type, to be "Message". When this template is
chosen, a WSDL is created in the Generated Services folder in Project Explorer,

allowing the decisions service to be publicly exposed and consumed as a web
service.

After selecting the desired template, click Finish.

TIBCO Business Studio ActiveMatrix Decisions Add-in User’s Guide



Generate a Decisions Flow from a BPM Process | 87

A new decisions flow is created, and it is opened in the decisions flow editor.
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Exposing a Decisions Service as a Web
Service

This chapter provides information about exposing a decisions service as a web service.

e The Default Generated Web Service Operation, page 90
* Decisions Service Binding Configuration, page 92
* Separating the BOM from the Decisions Service Project, page 95

* Restricting Runtime Access to Decisions Services, page 96
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The Default Generated Web Service Operation

A decisions service is exposed as a web service when the decisions flow start event trigger
type, and end event result type, are specified as "Message". For more information, see
Decisions Flow Start and End Events on page 34.

When a decisions service is configured to be exposed as a web service, TIBCO Business
Studio automatically creates a default web service operation, and does the following:

It creates a WSDL file in the project’s Generated Services folder. The WSDL
filename is DflowPackageName.wsdl. The WSDL file contains:

— aportType with the same name as the decisions flow.
— an operation with the same name as the start event for the decisions flow.

— input and output messages and parameters that match the formal parameters and
their modes defined in the decisions flow (see Adding Parameters to a Decisions
Flow on page 38).

The Generated Services folder and WSDL file are not created until you save the
project. A problem marker, stating that "The web service operation has not been
generated", is displayed for the start and end events until you do this.

It populates the Operation and Endpoint Resolution fields on the General tab in the
Properties view for the start event of the decisions flow:

Implementation: |Web Service ;l

w Implementation Details

Operation: | Select | ‘ Clear | | Import WSOL | | Set Default ‘

[ reply Immediately With Process Id

Port Type: chkInsuranceDecisionFlow
Operation Mame:  StartchkInsuranceDedsionFlow (Default Generated Service)
Part Mame:

Service Mame:

Transport: ervice alisatio ;l
Endpoint Resolution:

WSDL: QO Use local: (& Use remote:

Location: .THis is tai{en .from ﬂ"lue Aiias URL at Run-time

Endpaint Name: _chklnsurance_d1kInsL|rahceDedsiDnFIaW El

Security Profile:
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Binding information that defines the web service endpoint is configured on the
System Participant that was generated when the decisions service project was created.
For information about the service endpoint, see Decisions Service Binding
Configuration on page 92.
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Decisions Service Binding Configuration

The decisions service endpoint is configured on the System Participant. The System
Participant is created automatically when the decisions service project is created

= 'ﬁ ChkInsuranceDec. dflow

.,? ChkInsuranceDec (ChkInsuranceDec)
El %; Participants

ChkInsuranceDec-DedsionFlow (API Activity EndPoint) (ChkInsuranceDec_ChkInsuranceDecDedsionFlow)
El C}S Dedision Flows

=8 E_E ChkInsuranceDec-DedsionFlow (ChkInsuranceDecDedsionFlow)
#- % Parameters

Select the participant, then view the General tab on the Properties view. It will appear as

follows:
[ Properties 3 B_. Problems} Dr Fragments} & Data Source Explorer} % Table Analyzer | =4, Catalog Funcﬁcns}
[ participant
| General Label: | chkInsurance-DecisionFlow (API Activity EndPoint)
Description MName: EEH'kI-nsurance_&ﬁidﬁsurance[ﬁec‘i‘sioﬁ?ibw
Resource
- * Shared Resource...
Extended
O E-mail Acting As: This shared resource will be used for services provided by the process.: (Configure Default Bindings)
Q Jdbe ® Provider The service will be exposed on:

® web Service QO Consumer

% Virtualization (Virtualization) i
& SoapOverHttp (SOAP over HTTP) %

Decision services support binding types of Virtualization, SOAP over HTTP, and SOAP
over IMS.
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Configuring SOAP Over HTTP Binding Type
Click the SoapOverHttp selection to view the binding details for SOAP over HTTP:

This shared resource will be used for services provided by the process.: (Configure Default Bindings )

The service will be exposed on: Binding Details:
L_‘_!/' Virtualization (Virtualization) Binding Mame: SoapOverHttp
i SoapOverHtp (SOAP over HTTFR) Style/Use: RPC fliteral

SOAP Version: 5 ;
Endpoint URI Path: .fc_hklns_urancgfdjklnsqrancher__isignFI_ojN_
HTTP Connector Instance: :htn:utﬁnnecﬁ:nr i

el xle

The fields that can be modified in the Binding Details section for SOAP over HTTP are
as follows:

Style/Use - The default is to use RPC/literal. You can change this to Document/literal,
however, Document/literal is only supported when a decisions flow has a single
parameter; if it has more than one parameter, RPC/literal must be used.

EndPoint URI Path - This can be changed to assign a new endpoint.

HTTP Connector Instance - This is the logical name to identify the HTTP
Connector resource instance in the decisions runtime that will be used to expose the
service to client applications.

The default value is httpConnector, which is the name of the default resource
instance used by the decisions runtime to expose any services to clients over an HTTP
connection.

If you want to use a different HTTP Connector resource instance, you can do so using
either of the following methods:

— Early binding - Replace the name here with the name of a suitable HTTP
Connector resource instance that already exists on the decisions runtime. (The
mapping to the HTTP Connector resource instance will then be done automatically
when you deploy the application to the decisions runtime.)

— Late binding - Change or create the HTTP Connector resource instance to be used
when you deploy the application to the decisions runtime. You do this by changing
the value assigned to the HttpInboundConnectionConfig property on the
Property Configuration page when deploying a decisions project or DAA. For
details about deploying projects, see the TIBCO Business Studio documentation.

If you export the decisions service to a DAA for subsequent deployment via TIBCO
ActiveMatrix Administrator, an HTTP Connector resource instance will need to be
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configured using TIBCO ActiveMatrix Administrator. See the TIBCO ActiveMatrix
Administrator documentation for more information about this.

Using a binding type of SOAP over JMS requires additional configuration. See
Configuring a SOAP Over JMS Binding Type on page 94.

Configuring a SOAP Over JMS Binding Type

By default, SoapOverJms is not shown as one of the binding types. To add it, click the
green plus icon to the right of the This service will be exposed on section and select
SoapOverJms from the Add Binding dialog. Select SoapOverJms to view the binding
details:

| Properties 532 IE?._ Problems | 2% Fragmemﬂ ¥ pata source E)q:lloreq % Table Analyzer | =, Catalog Funchoﬂs} =4 | LR |
[ Participant
|| General Label: '&1k]‘ﬁsurance‘Deds‘iDn.I.:io.w [‘.;";PI Ac.h:vity .EndF;Sint.)
Description Name: |chkInsurance_chkInsuranceDecisionFlow
Ri
Esource > el
Extended
O E-mail Acting As: This shared resource will be used for services provided by the process.: (Configure Default Bindings )
) 1dbe @ Provider The service will be exposed on: Binding Details:
© web Service QO Consumer L5 virtualization {virtualization) = Binding Name: ._SOEDO“'E"J"“S —
& SoapOverHtip (SOAP over HTTP) ® Style Use: RPC/literal L‘
i3 SoapOverJms (SOAP over JMS) SOAP Version: a3 7 E|
% Inbound:

Connection Factory Configuration: _a[nx_.k_:pnj._gsgrapp_.Jm;_ConnFa;_to_rprQf .

Destination Configuration: _amx.k_:_pm.usera_p_p._jms.req_uest.conf
Outbound:
Connection Factory: :amx.‘k_‘:pm.userqpp._j‘ms“C‘nnnF;aci:nr_y

Default resource template values are provided for the connection factory configuration,
destination configuration, and connection factory. Change the values in these fields if
custom resource templates have been created.

Note that on an ActiveMatrix BPM system, resource templates exist by default for the
values shown here.

Also note that if multiple parameters are used in the decisions service, ensure that
"RPC/literal" is selected in the Style/Use field.

Additional configuration for SOAP over JMS is required at deployment time. For
information, see Deployment When Using SOAP Over JMS on page 110.
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Separating the BOM from the Decisions Service Project

The information in this section is applicable only if you are:

* developing a decisions service that will be called from an ActiveMatrix BPM process,
+ calling the decisions service as a "web service", and

* using a binding type of SOAP over JMS.

When calling a decisions service as a web service, there is an assumption that the service
has been developed externally. Therefore, the concrete WSDL defines the contract and
must be imported. Also, a BPM project is generated and populated with the data types in
the WSDL. However, if the decisions service project and BOM are available, you will
need to remove these from the workspace (or close these projects) before configuring the
BPM process to call the web service.

If the BOM that is used by the BPM process is in the same workspace as the decisions
service project, there would be a conflict between that BOM and the BOM objects
generated when the WSDL is imported.

The following shows the BOM objects that are generated when you import the WSDL into
your decisions service project:

=124 BPMNewHireRPCLiteral
. @ Business Objects
i J,LJ Forms
El 1_,. Generated Business Objects
: I. com.example.newhirebommodel . bom
3] . com. tibco.bs3._0._9HgtUNSxEeCGEY_xh_MDFiw.bom
com. tibco.bs3. 0. _9HgtUMOxEeCGY _xh_MDFivw, DECMewHireRPCLiteral_DECMewHireRPCLiteralDedsionFlow. bom
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Restricting Runtime Access to Decisions Services

Authentication requirements that will restrict access to a decisions service depends on the
client calling the decisions service as follows:

» External client application - Currently, there are no security policies applied to the
decisions service endpoint when it is exposed as a web service. This means that the

only way to restrict access is by running in a secure environment (that is, behind
firewalls, etc.).

*  BPM application - In a decisions flow, the start event should have a trigger type of
"None" (not "Message") so that the decisions service will not be exposed as a web
service. The login credentials used to access the calling BPM process will ensure that
unauthorized users cannot access the decisions service.
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Decisions Service Deployment

This chapter describes deployment of decisions services.

*  Overview, page 98

*  Deploying from TIBCO Business Studio, page 99

* Deploying from TIBCO ActiveMatrix Administrator, page 101
* Deploying Using a Deployment Script, page 105

*  Deployment When Using SOAP Over JMS, page 110
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Overview

Three types of applications that you will typically want to deploy are:

Decisions service application - This application contains the decisions flow; it is a
service provider.

BPM decisions extension application - This is a BPM application that contains a
BPM service task with a type of decisions service; it is a service consumer.

BPM process - A BPM process that consumes a web service. The BPM service task is
configured with a type of web service. The WSDL from the decisions service is used
as the contract for the service call.

Deployment Scenarios

After completing development of these types of applications in TIBCO Business Studio,
they must be deployed to a runtime environment. This can be done in a number of ways:

Directly from TIBCO Business Studio using a deployment server - see Deploying
from TIBCO Business Studio on page 99.

Export a Distributed Application Archive (DAA), then deploy using TIBCO
ActiveMatrix Administrator - see Deploying from TIBCO ActiveMatrix
Administrator on page 101.

As part of a "Deploy Project", from which you generate deployment scripts. These
scripts allow for a scripted deployment via a command line - see Deploying Using a
Deployment Script on page 105.

Using the Generate Administrator CLI Script wizard. This is done by right-clicking on
a DAA in the TIBCO Business Studio Project Explorer, then selecting Generate
Administrator CLI Script. You can either generate the script, or generate the script
and execute it after it is generated. For more information about using this wizard, see
the TIBCO ActiveMatrix BPM SOA Composite Development guide.

Note that if you are exposing a decisions service as a web service, and using SOAP over
JMS as a binding type, additional configuration is required during deployment of your
decisions service application and BPM process. For more information, see Deployment
When Using SOAP Over JMS on page 110.
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Deploying from TIBCO Business Studio

You can deploy directly from TIBCO Business Studio using a deployment server. This
type of deployment is more often done in a development/testing environment. In a
production environment, it is more typical to export a DAA, then deploy from TIBCO
ActiveMatrix Administrator using the DAA.

To deploy a project from TIBCO Business Studio, you must first ensure that the Product
Application Name specified on the Preferences > Decisions dialog in TIBCO Business

Studio (see illustration below) is the same Product Application Name that was specified
when the ActiveMatrix Decisions IT was configured.

To specify the Product Application Name in TIBCO Business Studio, select Window >
Preferences > Decisions and enter the name in the Product Application Name ficld. The
name defaults to "com.tibco.adec.service.daa":

= Preferences

I type filter text Decisions
- General =
- Ant Product Application Name: | com. tiboo.adec. service.daa

-- Apache Directory Studio
- Business Ohject Modeler
- Client Runtimes
-- Data Management
B Dedisions
. - Dedision Table
- Analyzer
Appearance
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The Product Application Name specified on the Preferences > Decisions dialog must
match the Product Application Name specified in TIBCO ActiveMatrix Administrator
when the ActiveMatrix Decisions Service IT Application is configured.

Hew Application

. Application Setup |

Let’'s work on setting up your application

Application Name

com. tibco.adec.service.daa

Configuration of the ActiveMatrix Decisions Service IT Application is done after TIBCO
ActiveMatrix Decisions is installed on a runtime node, which is described in the T7IBCO
ActiveMatrix Decisions Installation guide.

After ensuring the correct name is specified on the Preferences > Decisions dialog, you
can deploy the project using a deployment server. For information about creating and
using a deployment server, see the TIBCO Business Studio documentation.
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Deploying from TIBCO ActiveMatrix Administrator

A decisions service project can be deployed from ActiveMatrix Administrator using a
Distributed Application Archive (DAA). For information about deployment from
ActiveMatrix Administrator, see the TIBCO ActiveMatrix Administration guide.

To deploy a decisions project from ActiveMatrix Administrator, you must first generate a
DAA for your decisions project. There are a couple of ways you can do that:

*  Export the DAA directly from TIBCO Business Studio — see Exporting a Decisions
Project DAA from TIBCO Business Studio on page 101

*  Generate the DAA from the command line using an Apache Ant Task — see
Generating a DAA From the Command Line on page 102

Exporting a Decisions Project DAA from TIBCO Business Studio

You can export a DAA for a decisions service project from TIBCO Business Studio in the
following ways:

— Right-click on the project in Project Explorer, then select Export > Decisions
Distributed Application Archive (DAA):

'
L[ *Praject Explarer &3 = <}L=Jl-}| G 9 ° =0
- o E—
E‘@ Busi  MEw »
: EI | =(copy Chrl+C
Ebf D,igc'_ Paste {44
g 3 Delete Delete
E....
Impark b
SEELE s buted Appl n Archive (DAA) Export
Studio Proféicts bo Archi
Z |Refresh FS Qj '-'_ rcn- s to Archive
Close Project I?}j‘Studlo Projects to MAA
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— Or select File > Export, then choose Business Process Management > Decisions
Distributed Application Archive (DAA) on the Export dialog:

Select

Select an export destination:

|type filker text

(= General
[=* Business Object Modeler
EHc';- Business Process Management

----- ;:;.Ti Decisions Distributed Application Archive (DAA) Export

{;H Distributed Application Archive (DAA) Export

----- @J Documentation

Export to TIBCO Direckory Engine

Prior to deployment or export to a DAA, you should check the Problems tab to ensure

% there are no errors in the project. You shouldn’t rely on only problem markers in Project
Explorer, as some problem markers may not be visible if the entire structure is not
expanded.

Generating a DAA From the Command Line
Project DAAs can be built from the command line using Ant scripts.
For general information about generating DAAs from the command line, see:

* "Generating a DAA from the Command Line using an Ant Task" in the 7/BCO
Business Studio BPM Implementation Guide.

¢ "TIBCO Business Studio Command-Line Interface" in the TIBCO ActiveMatrix BPM
SOA Composite Development guide.

When the TIBCO Business Studio ActiveMatrix Decisions Add-in is installed, an
"sda.generateDAA" Ant task is available to generate DA As for decisions projects.

The following provides a summary of the things you need to do to generate DA As that
include decisions projects:

1. Create a build file (for example, build.xml) that includes the sda.generateDAA Ant task.

The build file should be similar to the following:
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<?xml version="1.0" encoding="UTF-8"?>
<project name="DecisionsProject" default="default">
<descriptions>
DAA Generation of Decisions Projects
</description>
<target name="default" description="DAA Generation of Decisions Projects">
<tbs.importProjects dir="ProjectSource"/>
<bpm.generateDAA buildbeforegenerating="false" daalocation="DAA Dir"/>
<sda.generateDAA buildbeforegenerating="false" daalocation="DAA Dir"/>
</target>
</project>

where:

— ProjectSource - The location of the TIBCO Business Studio projects for which
DAAs are to be generated.

— DAA _Dir - The directory in which the DAAs are to be generated.
% The buildbeforegeneration attribute should be set to "false" at this time.

Setting it to "true" can cause problems under some circumstances in this
release.

2. Save the build file in a directory, which you will reference when you execute the DAA
generation.

3. Ensure your TIBCO Business Studio projects are in ProjectSource as referenced in the
build file.

4. Create a directory in which the generated DA As will be placed. This is also referenced
in the build file (DAA_Dir).

5. Create an empty directory that serves as a workspace for the DAA generation. This
directory is referenced when you execute the DAA generation.
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6. Generate the DAAs by executing amx_eclipse_ant.exe, as follows:
a. Open a command prompt.

b. Change directory to:
Studio_Home\studio\3.6\eclipse

where Studio Home is the directory in which TIBCO Business Studio is installed.

c. Execute the build using the following general format:

amx_eclipse_ant.exe -f <build file> -data <workspace directory>

For example:

amx_eclipse_ant.exe -f c:\tmp\build.xml -data c:\tmp\daa-ws

When the build completes, the DAAs will be located in the directory specified in the
daalocation attribute in the build file.

A build log file is generated In <workspace dir>\.metadata\.log.

You can also redirect console output to a file. For example:

amx_eclipse_ant.exe -f c:\tmp\build.xml -data c:\tmp\daa-ws > c:\tmp\output.txt
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Deploying Using a Deployment Script

TIBCO Business Studio provides the ability to generate a deployment script that can be
used to deploy ActiveMatrix Decisions projects via a script from either TIBCO Business
Studio or from the command line.

You must first create a "Deploy Project" in TIBCO Business Studio. From within the
Deploy Project, you generate DAAs for the "resources" (ActiveMatrix BPM and/or
ActiveMatrix Decisions projects) in the Deploy Project, then generate a build.xml file (an
Apache Ant script). When the script is executed, the projects in the Deploy Project are
deployed to the specified node.

For detailed information about creating and configuring a Deploy Project, see the T/BCO
ActiveMatrix BPM Deployment guide.

Deployment Scripts for Decisions Projects

This section only provides information that is specific to generating and executing
deployment scripts for deployment projects that contain decisions projects. For general
information about creating a Deploy Project, see the TIBCO ActiveMatrix BPM
Deployment guide.

You may need to refresh the deployment server so that Administrator is aware of the
% current state of the server.

And depending on your configuration, for your BPM project to successfully deploy, you
may need to deploy your ActiveMatrix Decisions project first, refresh the server, then
configure, generate scripts, and deploy your BPM project. (Note that this may not be
needed in all situations. It may, however, be required if you are using virtualized
bindings.)

For more information, see the TIBCO ActiveMatrix BPM Deployment guide.

Multiple Target Applications

If your Deploy Project contains both ActiveMatrix BPM and ActiveMatrix Decisions
projects, you must specify a target application that is appropriate for each of the resources
/ applications in the Deploy Project.

*  The target application for ActiveMatrix BPM projects defaults to amx.bpm.app.

*  The target application for ActiveMatrix Decisions projects defaults to
com.tibco.adec.service.daa.
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The target application is specified for each resource in the Deploy Project during the
configuration phase on the Distribution dialog:

" Administrator CLI Script Configuration = | I:Ilﬂ

Distribution
Select a distribution palicy

Distribution Policy:
£ Single fode

| BPMNode =]

£ Multiple Mades

¥ Target Application

Mame; com. tbco.adec.service. daa ‘I%

The Target Application Name field will default to the target application whose capability
matches those of the resource being configured if the Show Only Matching Target
Applications check box is selected on the deployment server’s Server General dialog —
see below (it is selected by default).
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< Properties for Server =10l x

| type filter text Server General T A
¢ Auto Deployed Modules
i Form Designer

MName: | Server

Gl Server General

Runtime: Administrator Server

~Runtime Server Parameters:
Server URL: | http: //dana300:8120
Username: | root
Password: | *
Use form-based authentication: [ |
Hide System Applications: | |
Default Environment: I BFMEnvironment j E'I:-
Show Only Default Environment: i
Default Application Folder: | |
Default Target Applications: | amx.bpm.app
Show Only Matching Target Applications: [ I
V¥ save password

To be able to set multiple target applications in a Deploy Project, you must have
% ActiveMatrix Platform 3.3.0 Hotfix 5 installed. This hotfix provides the ability to select
the target application on the deployment project wizard Distribution dialog, plus it adds
the Show Only Matching Target Applications check box to the deployment server
properties.

This hotfix must be installed in both the development environment (TIBCO Business
Studio) and the runtime (Administrator Server).

Also note that when installing the hotfix, ensure that you install a/l of the available
features. The ActiveMatrix Platform 3.3.0 HF5 feature must be installed (even if you do
not have ActiveMatrix Platform installed) on your system.
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On the Administrator CLI Script Configuration dialog during Deploy Project
configuration, ensure that the target application for Decisions projects is set to
com.tibco.adec.service.daa:

< Administrator CLI 5cript Configuration ;l_

Distribution
Select a distribution policy

Distribution Policy:
| Single Mode

| BPMNode
€ Mulkple Modes

¥ Target Application

Mame: com. tibco.adec. service.d

And for ActiveMatrix BPM projects, ensure that the target application is set to
amx.bpm.app.

Shared HTTP Connector Resource

In almost all applications, the HTTP Connector that exposes the service endpoint is called
"httpConnector" because this is the default value in TIBCO Business Studio. When this
resource first gets installed to the node it is tied to a specific application. Then when
another application using the same shared resource name is installed, it displays an error
because of the scope of the connector (that is, it is not "Global").

Connect to the configured deployment server using ActiveMatrix Administrator and
ensure that there is an httpConnector with a scope of Global:

&P Mew E@ Delete ¥ ';E'New Resgurce Instances ' Change Scope

|. Name . I Scope
TIBCO ActiveMatrix Internal HT TP Connector Resource Global
httpConnector Global
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And when configuring the resources in the Deploy Project Configuration Application
wizard, ensure that the "httpConnector"” is configured either for a "New Resource from
Existing Template" or for an "Existing Resource Instance":

=  Administrator CLI 5cript Configuration ;lglﬂ

Property Configuration

Configure application properties.

Mame Type Value

HttpInboundConnectionConfig | string | httpConnector (Existing Resource Instance)

= Override, .. |

If the httpConnector defaults to New Resource for this application, click the Override
button to configure it to a New Resource from Existing Template.
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Deployment When Using SOAP Over JMS

This section describes the process of deploying a decisions service that is exposed as a
web service, and that uses SOAP over IMS.

1.

=2 I::| Systemn
= fj amx.platform.apps

Generate a DAA for the decisions service by right-clicking on the project in the
TIBCO Business Studio Project Explorer, then selecting Export > Decisions
Distributed Application Archive (DAA).

In TIBCO ActiveMatrix Administrator, add a new application for the decisions
service and deploy it.

During the deployment of the decisions service application, a Supply values for
configuration properties... dialog is displayed, which is used to specify resource
templates. You must select the same resource templates that were configured for the
decisions service participant in TIBCO Business Studio. For more information about
those resource templates, see Configuring a SOAP Over JMS Binding Type on

page 94.

Generate a WSDL for the decisions service, as follows:

a. Select the decisions service application that you have just deployed, then select
the Status tab.

This shows you the binding types:

'E’é com.tibco.adec.bpmext Running 2013-08-18 15:31:20
@ com.tibco.adec.core Running 2013-09-19 15:2

'g?é com.tibco.amx.platform (BEPMNode) Running 2013-08-15 11:24:08
% decisions.com.example.decnevhirerpcliteral Running 2013-08-23 10:03:55

decisions.com.example.decnewhirerpcliteral

General | | Configuration | [ Properties | [uDDI Publication | [ Distribution | | substitution variables | [ Resource Templates | [‘Status |

Binding Status | Component Status

Binding Path

DECNewHireR PCLiteral_1.0.0.201209202127/DECNewHireR PCLiteral_DECMewHireRPCLiteralDecisionFlow/ DECNewHireR PCLiteralDecisionFlow EP (in service)
DECNewHireR PCLiteral_1.0.0.201309202127/DECNewHireR PCLiteral_DECHewHireRPCLiteralDecisionFlow/ DECNewHireR PCLiteralDecisionFlow_EP1 (in service]

DECNewHireRPCLiteral_1.0.0.201203202127/DECNewHireR PCLiteral_DECNewHireRPCLiteralDecisionFlow/Virtualization (in service)
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You need to select the binding type to generate the WSDL, but notice that it does
not tell you which one is for SOAP over HTTP, and which one is for SOAP over
JMS (it does show you which one is for virtualization).

You can determine which is which by selecting the Configuration tab, then
drilling down in the decisions flow and clicking the Properties link in the right

pane. For example:

decisions.com.example.decnewhirerpcliteral

General | | Configuration | | Properlies] [UDDI Publication | | Distribution] I Substitution Variables | [E

View | cyrrently Configured |E|

= %de:isions,:om.exarnple.de:newhirerpl:literal
= Z »DECNewHireRPCLiteral_DECMewHireRPCLiter:
S Mirtualization
{}xDECNevd-iireRPCLiteralDecisiDnFIDW_EP‘
\:‘Q‘DECNewHirEF{PCLitera|De:i5i0nFI0w_EF’]_

Fs

Wires |

Propgriies

,
Name

JmsinboundCennectionFactoryConfig
JmzinboundDestinationConfig

JmsOutboundConnectionFactory

In this example the "EP1" entry is for SOAP over JMS.

b. On the Status tab, select the appropriate entry for SOAP over JMS in the Binding

Path section, then click Generate WSDL.

c. When the WSDL opens in the browser, copy the URL from the address line.

4. In TIBCO Business Studio, open the BPM service project.

Note that when using SOAP over JMS, the BPM service project needs to be separate
from the BOM project; that is, they cannot be in the same workspace.

5. Select the decisions service task in the BPM process.
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6. On the General tab, select "Web Service" from the Service Type field list:

5 i m sy
1 m | ]G [
o start User Task =wHireRPCLiteralD: mgr End Event
T Properties 23 . 1 Problems | ©F Fragments} ¥ Data Source E)cplorer} ) Table Analyzer | =i, Catalog Funcﬁons} ] | Ol B =
| (] Task
| | : R i
= 1 | & Type: /b Service
||| General Label: [StartDECNewHIreRPCLiteralDecisionFlaw N i ———_— =
' Description Name: |StartDECNewHireRPCLiteralDedisionFlow | | Operation: |Select | | Clear ||Irr|port WsDL | | Generate |
Interface T 3
¢ O standard Loop Part Type: | |
Data Fields . : ) |
g = Activity Markers: [ Multiple Instance Loop Operation Name: ||
| InputTo Service O ad-Here Part Name: [
Jeinb B o cnie Service Name: |
| cpants [-] [e=r]
Scripts Farticpants: ] Transport: [ -

7. Click the Import WSDL button.

8. On the WSDL Selection dialog, choose Import from a URL, click Next, then paste,
into the URL field, the URL you previously copied from the generated WSDL.

9. Click Next again, then on the Operation Picker dialog, select the operation with the
@ 1icon and click Finish:

_loix
Operation Picker

Select a service operation.

E@ Service Descriptors
E Elg? generate_wsdl-soapjms. wsdl
EI_._‘._ DECMewHireRPCLiteral_DECMewHireRPCLiteralDedsionFlow
. B[ DECMewHireRPCLiteralDecisionFlow_EP1
: B < t=r tDECHewHireRPCLiteralDedsionFlow
. - &% DECMewHireRPCLiteralDedsionFlaw
®-I3; Generated Services
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The configuration for the web service is filled after the WSDL is imported, including
the "Consumer" endpoint:

Service Type: |'|.“.|'Eb Service ;l
Operation: | Select | | Clear | | Import WSDOL | | Generate ‘
Port Type: | DECNewHireRPCLiteralDecisionFlow |
Operation Name:  StartDECMewHireRPCLiteralDecisionFlow |
Port Name: DECMewHireRPCLiteralDecisionFlow_EP 1
Service Mame: DECMewHireRPCLiteral_DECNewHireRPCLiteralDecisionFlow
Transport: |50:'-\F‘ over JMS ;l
Endpoint Resolution:
WSDL: 3 Use local: {2 Use remote:
Location: | This is taken as the actual SOAP over JMS target name at Run-time |
Endpoint Name: | pECewHireRPCLiteralDecisionFlow_EP 1_Consumer |E|
Security Profile: | i

A participant of the same name that is used for SOAP over JMS is also generated:

EI% Process Packages
=-{g8 BPMNewHireRPCLiteral.xpdl
EIE:EJ BPMMewHireRPCLiteral (BPMMewHireRPCLiteral)
EE: Participants
: """ @ callws_Consumer (callWs_Consumer)
G call's (API Activity EndPoint) {callws)

lewHireRPCLiteralDecdisionFlow_EP1_Consumer)
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If you select the generated participant, you can see the configuration on the
Properties view General tab:

= Properties £2 [f_, Problems} =58 Fragmentﬂ Eﬂ Data Source Exploreq % Table Analyzer | B Catalog Functions}

[ participant

—
_| General Label: |DECHewHireRPCLiteralDedsionFlow_EP 1 Consumer
Desggoon Name: |DECNewtireRPCLiteralDecisionFiow_EP1_Consumer
Resource
¥ Type..
Extended
@ Basic Type O Role O Organization_Unit {2} Organization Model Query
Type:
Human System
O External Reference o © sy
+ Shared Resource...
Q) E-mail Acting As: Thiz shared resource will be used for calling a service from the process,
QO Jdbe O Provider Invoke Using: Binding Details:
{2 Web Service (& Consumer O virtualization Inbound:

O 504P over HTTP |  Destination: | amx. bpm. userapp.jmsDest

@ 50AP over Mg | Outbound: : __
Connection Factary: |amx.bpm.userapp.jmsConnFactory
Destination: E__‘_amx..I.J_pm.userapp.j.mslf)-esf )
Security Configuration:

Palicy Type: f___N'one

Notice that instead of a destination configuration, a JMS destination resource template
is specified in the Inbound Destination field in the Binding Details section. This
application resource template does not exist by default, however. It must be created.

Another result of the WSDL import is the generation of the following BOM objects:

=12 BPMNewHireRPCLiteral

% Business Objects

L] Farms

: @ Generated Business Objects

com,example. newhirebommodel, bom

com. tibco.bs3._0._9HatUNSxEeCGY_xh_MDFiw.bom

com. tibco.bs3. _0._SHgtUN9xEeCGY_xh_MDFiw, DECMewHireRPCLiteral_DECMewHireRPCLiteralDedsionFlow. bom

Note that these BOM objects would have a conflict with the BOM objects in the
decisions service project if you have the BOM project in the same workspace as the
BPM service project. That is the reason the BOM project must be in a separate
workspace from the BPM service project. When they are separate, there is no conflict.
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10. Update the location attribute in the generated WSDL to resolve an error that is shown
on the Problems tab, which indicates that an invalid location is specified in the
WSDL:

a. In the Service Descriptors folder, right-click the generated WSDL and select
Open With > WSDL Editor.

b. Inthe soap:address location attribute, enter any value (such as a space) inside the
double quotes (they are empty by default):

<wsdl:service name="EasyAsDecisionService EasyAsDeciszionServiceDecizionFlow">
<wsdl:port name="EasyAsDecizionServiceDecisionFlow EP1™
binding="tnz2:EasyAsDecizionServicelDecizionFlow EP17>
<zoap:address |location=" ",-">|
<jndi:context>

c. Save and close the WSDL file.

11. If the BPM process depends on an organization model, generate a DAA for the
organization model project:

— Right-click on the project in the TIBCO Business Studio Project Explorer, then
select Export > Decisions Distributed Application Archive (DAA).

a. Then in TIBCO ActiveMatrix Administrator, add a new application for the
organization model project and deploy it.

12. Generate a DAA for the BPM service project:

— Right-click on the project in the TIBCO Business Studio Project Explorer, then
select Export > Decisions Distributed Application Archive (DAA).

13. In TIBCO ActiveMatrix Administrator, add a new application for the BPM service
project.

On the Supply values for configuration properties... dialog, if you clicked the eye
dropper icon to the right of the inbound and outbound JMS destination properties, you
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would see that they are not configured because those application templates do not
exist yet.

a.

On the Supply values for configuration properties... dialog, click Next to
proceed with the application creation.

The next dialog should tell you that the validation was successful. Note, however,
that the message will also state that there were a few issues but you will have an
opportunity to resolve them after you click Deploy.

Click Deploy.
Click the Resolve link in the upper right part of the dialog.
Click the new resource template link in the upper right part of the dialog.

On the Add Resource Template dialog, choose "JMS Destination" from the Type
field list.

Change the name in the Name field to the value that is in the Inbound
Destination field for the SOAP over JMS participant configuration in Business
Studio (see step 9):

| Binding Details:
Inbound:

Destination:

Ensure the scope is set to "Global".

Click the eye dropper icon to the right of the JNDI Connection Configuration
field, then choose the "amx.bpm.userapp.jndiConnConf" entry on the Lookup
Resource Template tab and click Save.

In the Destination JNDI Name field, enter the name of the queue to which JMS
messages are to be sent. This name must match the queue name in the JMS
Destination Configuration. (It is specified in the userapp.JmsRequest
substitution variable.) In the default configuration, the userapp.JmsRequest
substitution variable resolves to the queue name, queue.sample.

On the next dialog, in the Resource Template field list, select the IMS
Destination Resource Template you just created, then click Save.

On the Warning dialog, click the Retry button.
On the next dialog, click the Re-validate button.

When the message says that the validation was successful, click Deploy.
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14. On the Administrator Applications tab, refresh the list of applications (using the (3
button) until you see "Running" in the Runtime State column for the BPM service
application.
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ActiveMatrix Decisions Rules Language

This chapter describes the ActiveMatrix decisions rules language. This JavaScript-like
language can be used in custom actions and conditions in decisions table rules.

* Rule Language Basics, page 120

+ Keywords and Other Reserved Words, page 126
* Attributes, page 127

*  Working with BOM Properties, page 128

*  Exception Handling, page 130

*  Flow Control, page 131

* Rule Language Datatypes, page 133
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Rule Language Basics

Whitespace

Whitespace is used to separate tokens (identifiers, keywords, literals, separators, and
operators) just as it is used in any written language to separate words. Whitespace is also
used to format code.

These are whitespace characters, excluding line terminators:

* the ASCII SP character, also known as "space"

e the ASCII HT character, also known as "horizontal tab"

e the ASCII FF character, also known as "form feed"

Line terminators include these characters:

e the ASCII LF character, also known as "newline"

¢ the ASCII CR character, also known as "return"

* the ASCII CR character followed by the ASCII LF character

Comments
Comment rules as shown:
i text*/  Ignores the text from “/*” to “*/”.

I/ text Ignores the text from “//”” to the end of the line.
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Separators
The following tokens are used for separators:

; Statement separator for conditions and actions.
( Expression grouping begin, or function argument list begin.
) Expression grouping end or function argument list end.

, Argument list separator.

Identifier Naming Requirements
An identifier is an unlimited-length sequence of letters and digits, the first of which must
be a letter. Letters include uppercase and lowercase ASCII Latin letters A-Z, a-z, and the
underscore ().
% Do not use the dollar sign ($).
Identifiers are case sensitive.
Identifiers cannot have spaces (except shared resource identifiers).

Identifiers may not be the same as any literal, keyword, or other reserved word. See
Keywords and Other Reserved Words on page 126 and Literals on page 123.

Letters and digits may be drawn from the entire Unicode character set, which supports
most writing scripts in use in the world today, including the large sets for Chinese,
Japanese, and Korean. This allows programmers to use identifiers in their programs that
are written in their native languages.

Digits include the ASCII digits 0-9.

Two identifiers are the same only if they have the same Unicode character for each letter
or digit. Note that some letters look the same even though they are different Unicode
characters. For example, a representation of the letter A using \u0041 is not the same as a
representation of the letter A using \u0391.

Two example identifiers: new_order E72526 creditCheck

Here is a more succinct way for programmers to understand the requirements:
~, v
! <Identifier> := [ <ID_START> { <ID PART> }* ]
<ID_START> := except '$', any character for which java.lang.Character.isJavaldentifierStart() returns true

<ID_PART> := except '$', any character for which java.lang.Character.isJavaldentifierPart() returns true
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Local Variables
You can use local variables of the following types in rule actions and conditions:
e Primitives
+  BOM types

You can also use primitive arrays, which are fixed length. Here are examples of array
declaration, initialization, and array creation expressions:

*  Array declaration and initialization:
int i; // int
int[] ii = {1,2,i}; // array of int
*  Array creation with initialization expression:
ii = int[] {1,2,3};
*  Array creation without initialization expression:
int[] arr = int[5] {};

arr = int[5]{};

Getting the length of the array:

int arrLength = arr@length;
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The ActiveMatrix decisions rules language supports these literals:

int — One or more digits without a decimal. May be positive or negative. Examples:
4 45 -321 787878

long — An integer literal suffixed with the letter L. The suffixed L can be either upper
or lower case, but keep in mind that the lower case L (1) can be difficult to distinguish
from the number one (1).

Examples: 01 0777L 0x100000000L 2147483648L 0xCOBOL

double — A number that can represent fractional values. D suffix is optional unless
there is no decimal point or exponent.
Examples: 1D 1lel 2. .3 0.0D 3.14 le-9d 1e137

String— Zero or more characters enclosed in double quotes (""). The string must be on
one line. Use \n for newlines. Use the plus sign (+) to concatenate string segments.
Examples: empty string: "" (quotes with no space). Space character: " " (quotes with
one or more spaces). Strings with values: "POQSTN3" "The quick brown fox had quite a feast!"
Strings spanning multiple lines:

"The quick brown fox " +

"had quite a feast!"
boolean — One of these two values: true false

Null — This value: nun
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Escape Sequences

You can represent characters in literals using the escape sequences shown in the following

table:
backspace \b
horizontal tab \t
linefeed \n
form feed \f
carriage return \r
double quote v
single quote v
backslash N

Operators

The language defines the following operators. Operators in this list that are also used in
the Java language work the same as the Java operators:

Operator Notes

+— increment, decrement

+- unary plus, unary minus

*\ % multiplication, division, remainder

+- addition, subtraction

><>=<= greater than, less than, greater than or equal to, less than or equal
to

= assignment

=!= equality, inequality (Does deep string comparison, unlike Java.)

&&||! boolean AND, OR, NOT
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Operator Notes

=A== %= combined operation and assignment. As an example, expr +=2; is
the same as expr=expr+2;

+=works on strings as well as numbers. For example, you have a
variable String s = "abc"; and then you use
s+="def"; and so the value of s becomes "abcdef"

instanceof Tests whether an object is an instance of specified type.

Example:

boolean b = customer instanceof USCustomer;

property access

@ attribute access
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Keywords and Other Reserved Words

Do not use the words listed in this section as identifiers, resource names, or folder names.
Case sensitivity depends on context (as noted in documentation).

$lastmod enum null union
abs Event object unique
abstract except offset using
accept exists or validity
ACTION extends order virtual
AdvisoryEvent false order void
alias final pending_count volatile
all finally package when
and first policy where
as float priority while
asc for private

assert forwardChain protected

attribute from public

avg goto purge

backwardChain group QUERY

between having rank

body hours requeue

boolean if return

break implements rule

by import rulefunction

byte in scope

case instanceof seconds

catch int select

char interface short

class intersect SimpleEvent

Concept last sliding

CONDITION is_defined static

const is_undefined strictfp

ContainedConcept key String

continue last sum

count latest super

date like switch

DateTime limit synchronized

days lock then

dead long this

declare maintain throw

default max throws

delete milliseconds time

desc min TimeEvent

distinct minutes timestamp

do mod transient

double moveto true

emit native try

else new tumbling

entity not undefined
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Attributes
The following attributes can be used in rules to access information of various kinds. Use
the @ operator to access attributes.
Entity Attributes Type Returns
ContainedBOM @parent BOM The parent instance. (This is treated as a
reference in the language.)
PropertyAtom @isSet boolean True if the property value has been set.
Otherwise, false.
PropertyArray @length int The number of PropertyAtom entries in the

array.
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Working with BOM Properties

This section describes how to access BOM properties using the ActiveMatrix decisions
rules language.

BOM Property Atom

This is the syntax for accessing a BOM property atom:
instanceName.propertyName

where instanceName is the identifier of the BOM instance, and propertyName is the name of
the BOM property that you want to access.

For example to get the current value of the cost property Atom:
int X = instanceA.cost;
For example, to set a value with the current system timestamp:

instanceA.cost = value;

BOM Property Arrays

Accessing a BOM Property Array
This is the syntax for accessing a BOM property array:
instanceName.propertyName

where instanceName is the identifier of the BOM instance, and propertyName is the name of
the BOM property that you want to access.

Accessing a Value in a BOM Property Array

To access a value in a property array, identify the position in the array of the value as
shown:

instanceName.propertyNamelindexPosition]
For example:

String x = instanceA.lineltem[0];
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This gets the current value of the first property atom in the array, lineltem, and assigns it to
the local variable, x.

Array index difference In the ActiveMatrix decisions rules language, array indexes start
from zero (0). However, in XSLT and XPath languages, they start from one (1). It’s
important to remember this difference when using the rule language in the rule editor, and
when working in the XSLT mapper and the XPath builder.

Setting the Value for an Existing BOM Property Array Position
You can set the value of an existing position in an array. For example:

int[] i = {1,2,3};

i[2]=1;

Adding a Value to a BOM Property Array

You can append a value to the end of a property array. You cannot, however, add a value to
any other position in an array. This is the syntax:

instanceName.propertyName[indexPosition] = value

To use the syntax shown above you must know the index position of the end of the array.
You can append a value to the end of an array without knowing the index position of the
end of the array using the @length attribute as shown:

instanceName propertyNamelinstanceName.propertyName@length] = value

Deleting Values in a Property Array

This is the syntax for deleting an array property:

Instance.PropertyArray.delete(instanceName.propertyName, indexPosition);
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Exception Handling

The ActiveMatrix decisions rules language includes try/catch/finally blocks and has an
Exception type. The try/catch/finally blocks behave like their same-name Java counterparts.

This section describes the try/catch/finally commands.

Syntax
These combinations are allowed:
e try/catch
o try/finally
e try/catch/finally

try ty{
try_statements

}

catch catch (Exception identifier) {

catch_statements

}
finally finally {

finally statements

}
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Flow Control

iflelse

for

while

The ActiveMatrix decisions rules language includes commands to perform conditional
branching and iteration loops. This section describes these commands.

The iffelse command allows you to perform different tasks based on conditions.
Syntax:

if(condition){
code_block;
h

else{
code_block;
h

The for command allows you to create a loop, executing a code block until the condition
you specify is false.

Syntax:

for(initialization; continue condition; incrementor){
code_block;

[break;]

[continue;]

}

break allows you to break out of the loop.
continue allows you to stop executing the code block but continue the loop.

For example:

for(i=0; i<len; i++){
total += Finances.assets[i].assetValue;

}

The while command allows you to perform one or more tasks repeatedly until a given
condition becomes false.

Syntax:
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while(condition){
code_block;
[break;]
[continue;]

}

break allows you to break out of the loop.

continue allows you to stop executing the code block but continue the loop.
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Rule Language Datatypes

The following subsections provide data type conversion tables, information about
operators and types, and information about how the ActiveMatrix decisions rules language
handles inconstancy problems with data types.

Compatibility of Operators with Types

The following table shows the compatibility of operators with types.

Right Side of Operator

=+, eq, + + + + +
S
b cmp,
inst
= + =, math, | = math, | = math,
15y
9 = €q,cmp | eq,cmp | €q, cmp
© |
1o
8 c + = math, | =,math, | = math,
ol ° eq,cmp | eq,cmp | eq, cmp
©
3 g + =, math, | =,math, | =, math,
n o eq,cmp | eq,cmp | eq,cmp
%
| 8 + =, €q
!
+’ :’ eq’
b
3 cmp,

Abbreviation Meaning and Notes

boo Boolean.
cmp Comparison operators: <, >, <=, >=
dat Date/Time
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Abbreviation Meaning and Notes

dou Double

eq Equality operators: ==, !=

inst instanceof

int Integer

lon Long

math Numerical operators: unary +, unary -, =, - , *,/, %
str String

Correcting Inconsistencies of Type

The ActiveMatrix decisions rules language attempts to correct inconsistencies of type
whenever possible by converting expressions to the appropriate type. It converts
expression types in the following cases:

* An expression uses the plus sign (+) with a string operand.

* An arithmetic expression includes numbers of differing types.

» The value of an expression is assigned to a variable of a different type.

*  The value of an expression is passed to a function that declares a different type.

There are some inconsistencies of type that the ActiveMatrix decisions rules language
cannot correct. For example, all expressions within conditions must be of type boolean. If
an expression within a condition evaluates to anything other than boolean, it would be
illogical for the ActiveMatrix decisions rules language to convert the expression to
boolean. In cases like this, it returns an error at compile time.

String Operands

When an expression uses the plus sign (+) with a string operand, the ActiveMatrix
decisions rules language treats the expression as a request for concatenation rather than
addition. It converts the second operand to a string and concatenates the two strings.

For example:

"area code: "+ 650 becomes

"area code: 650"
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Arithmetic Expressions

The following information applies to these operators:

*/%+_<<=>===!=

When an expression uses one of the above arithmetic operators with two numbers of
different numeric types, the ActiveMatrix decisions rules language promotes one of the
two operands to the numeric type of the other. It makes these promotions as follows:

» Ifeither operand is a double, the ActiveMatrix decisions rules language promotes the
other to a double.

»  Otherwise, if either operand is a long, it promotes the other to a long.

Assignment Conversion

If the value of an expression is assigned to a variable, the ActiveMatrix decisions rules
language converts the expression’s type to that of the variable. This might include, for
example, converting a double to an int.

Function Argument Conversion

Conversions of function arguments are handled in the same way as assignment
conversions.
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