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Abstract

IBM® Pattern-based process Model Accelerators for WebSphere® Business Modeler are a set of
features designed specifically for users who create and edit process models using WebSphere Busi-
ness Modeler. The accelerators provide users with a set of plug-ins for IBM WebSphere Business
Modeler V6.2 that add patterns, transformations and refactorings to the business process modeling
environment. In addition, a feature to automatically detect control-flow errors is now available.

By using the accelerators users can move away from a traditional business process modeling ap-
proach where process models are drawn by dragging and dropping elements on the drawing canvas
that are then manually connected. The accelerators make it possible to create business process mod-
els of higher quality by composing them from larger building blocks or by applying semantically
correct change operations to a model with a single click. Models will contain significantly less mod-
eling errors, modeling becomes a much more fun exercise and users will experience productivity
gains of about 70% compared to the traditional approach.

This technical report contains a series of 4 articles that provide users with detailed documentation
of the accelerators. Part 1 of this article series contains a tutorial that gives an overview of how to
work with the accelerators while modeling a business process. Part 2 presents the business process
patterns that are available in this release, while Parts 3 and 4 explain process model transformations
and refactorings in detail.
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IBM, the IBM logo and ibm.com are trademarks of International Business Machines Corp., registered in many jurisdictions worldwide. Other product and service names might be
trademarks of IBM or other companies. A current list of IBM trademarks is available on the Web at "Copyright and trademark information” at www.ibm.com/legal/copytrade.shtml.
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This article series walks you through the IBM Pattern-based Process Model Accelerators V2.0 for
WebSphere Business Modeler, a set of plug-ins for IBM WebSphere Business Modeler that add patterns,
transformations, and refactorings to your business process modeling environment. In Part 1 of this article
series, you will learn in atutorial how to compose your business process model by instantiating predefined
patterns, how to automatically detect control-flow errors, and how to apply complex changes to your model
with asingle click by invoking atransformation or refactoring.

Introduction

This Tutoria isPart 1 of aseries of 4 articlesintroducing IBM Pattern-based Process
Model Accelerators for WebSphere Business Modeler. The accelerators, as we will call
them from now on, provide you with a set of plug-insfor IBM WebSphere Business
Modeler that add patterns, transformations and refactorings to your business process
modeling environment. In addition, afeature to automatically detect control-flow errors
isnow at your disposal.

By using the accelerators you move away from atraditional business process modeling
approach where process models are drawn by dragging and dropping e ements on the
drawing canvas that are then manually connected. The accelerators enable you to create
business process models of higher quality by composing them from larger building
blocks or by applying semantically correct change operations to your entire model with a
single click. Y our modelswill contain significantly less modeling errors, modeling
becomes a much more fun exercise and you will experience productivity gains of about
70 % compared to the traditional approach.

In this tutorial, you will walk step-by-step through a modeling scenario that introduces
you to 5 patterns, 5 transformations, and 3 refactorings. In total, this release of the
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accelerators contains 8 patterns, 10 transformations and 7 refactorings. Parts 2, 3 and 4 of
this article series provide you with detailed documentation of all accelerators.

Prerequisites and Installation of the Accelerators

In this article, we assume that you have basic knowledge of WebSphere Business
Modéler, i.e., that you are familiar with the product and you have gained some modeling
experience while creating business process models. Y ou should also be familiar with the
basic model elements such as gateways, tasks, subprocesses, and start and terminate
events from the Business Process Modeling Notation (BPMN) as available in WebSphere
Business Modeler. The help available in WebSphere Business Modeler provides you with
the necessary background.

In order to repeat the steps in this article, you need

e |BM WebSphere Business Modeler V6.2.0

e Fixpack 1 for IBM WebSphere Business Modeler V6.2.0, i.e., you are using
V6.2.0.1 of the product

e theaccelerator.zip file provided for download together with this article

e an example modeling project HiringExample.mar

Download the accelerator.zip file to your computer. Unzip the file to a directory, e.g.,
C:\temp\accel eratorUpdatesite. The file contains alocal Eclipse update site. By using an
update site, you can properly manage the configuration of your WebSphere Business
Modeler installation.

To install the accelerators in WebSphere Business Modeler V6.2, perform the following
steps:

1. Start WebSphere Business Modeler Basic or Advanced V6.2.

2. Select Help > Software Updates ...

3. Click on the Available Software tab as is shown next.



’@ Software Updates and Add-ons

[rstalled Software Avallable Software

type filter text hd

MName Version
@ [] 4l Eclipse Update Site

® [ % GMF Uipdate Site

# [ %l hittp: /fdownload eclipse org/modeling/gmf/update-sitebatik fsite
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[] % M2T Update Site
1 [ % p2 Bootstrap Repository
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#

| Show only the latest versions of available software
[ include items that have already been installed
Open the Automatic Lpdates' preference page to set up an automatic update schedule,

4. Click on Add Site... In the window that opens, click on Local... asis shown next.
A browser window opens that allows you to navigate to the unzipped update site
inyour file system, e.g., browse to file:/C:\temp\accel eratorUpdatesite. The file
location will be added as the Location. Click OK to close this window.

2 Add Site
| Local.,.., |
Location: | file: /C:\templacceleratorl pdatesite| | |
Archive. .,
@ Ok, | | Cancel |

5. Thelocal update site will be added to the Available Software tab. Y ou should see
the following WBM Extensions listed.



6. Mark the check box in front of WBM Extensions asis shown next. Then click on
Install ... inthe upper right corner of the window.

= 00 WEBM Extensions
S WEM Feature - Accelerators Palette
S WEM Feature - Confrol Flow Analysis 2
L WEBM Feature - Patterns
L+ WBM Feature - Refactorings
< WEM Feature - Reorder Transformations
S WEM Feature - Transformations

7. Eclipse will calculate requirements and dependencies. This can take awhile. Y ou
should see an Install window opening. If you encounter problems, verify that you
have WebSphere Business Modeler V 6.2 with Fixpack 1 installed.

8. Make surethat all features are marked and click Next. Accept the termsin the
licence agreements, click Next again, then click Finish. When prompted for
verification, click on Install All. The accelerators will be added to your
installation of WebSphere Business Modeler.

9. You will be asked to restart WebSphere Business Modeler. Answer Y es.

To uninstall the accelerators properly, scroll down the Installed Software Tab that opens
when you select Help > Softwar e Updates ... in WebSphere Business Modeler and
search for WBM Feature in the Installed Software tab. Select all WBM Features that you
want to uninstall and click on Uninstall ... Review and Confirm that you want to
uninstall the checked itemsthat are listed in the next view, then click Finish.

How to Invoke the Accelerators in WebSphere Business
Modeler 6.2

After successful installation of the accelerators and a restart of WebSphere Business
Modeler, verify that the accelerators are available in your modeling environment. Apply
the 4-Pane Layout in WebSphere Business Modeler such that you can see the Project
Tree view in the upper left, the drawing palette and canvas in the upper right, the Outline
view in the lower left, and the Attributes view in the lower right of the tool.

Import the HiringExample.mar file into WebSphere Business Modeler into a project that
you name HR Processes.

In the project tree view, you should see the following content.



2 Project Tree & UE B % 37
== HR. Processes
=L@ Business items
21 Application
& Contract
& Employes Record
- [#2 Processes
- 22 Hiring
27 Approve Hire and Issue Contract - Final Version
2= Bvaluate Candidate - Faulty Version
27 Evaluate Candidate - Final Corrected Wersion
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22 Handle Signed Confract - Final Version Data Flow

Select a process catalog or one of the processes in the Project Tree and with aright click
invoke the pull-down menu. Y ou should see a new entry Control-Flow Analysis at the
bottom of this menu.

2 Project Tree 2 11
== HR. Processes
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& Contract
ii# Emplovee Record
-2 Processes
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Open one of the business process models. The process will open on your drawing canvas.
Make sure that you are viewing the processin Free-Form Layout.

Click right anywhere in the white space of your drawing canvas and invoke the pull-
down menu. At the bottom of this menu, you should see the Control-Flow Analysis,
followed by the Pattern, Transform, and Refactor submenus.

INewy 4
Irput and Output 4

Auto-Lavout Left to Right
Compact Diagram

Insert Space 4
= Copy

Find...

Static Analysis 4

Export Diagram...

Report...

Create Business Measure 4

'y Control-Flow Analysis

Pattern 4
Transform 4
Refactor 4

While the Control-Flow Analysisis available to you in Free-Form Layout aswell asin
Swimlane Layout, the patterns, transformations, and refactorings are only available in
Free-Form Layout.

Open Window > Show View > Other ... in WebSphere Business Modeler. In the Show
View window that opens, expand the Business Modeler Views folder. Select the
Accelerators Palette and click OK.



2 Show View

type filter text]
w2 ANt ]
- Acset Management Yiews
== Business Modeler Views
& Accelerators Palette
O ARIS Import
B Attributes View |

lse F2 to display the description for a selected
viewy,

[ oK H Cancel ‘

A palette with icons for all acceleratorsis added to your attributes view at the bottom of
WebSphere Business Modeler. Y ou can see a description of each icon when you hover
with your mouse over theicon. By clicking on an icon, you can invoke an accelerator.

Y ou can also detach the palette from the view or attach it elsewhere in WebSphere
Business Modeler. Furthermore, the pal ette names and entries can be configured. We will
describe how to detach and configure the palette in Part 2 of this article series.

o= Qutline | @ Accelerators Palette 22 = O

Pattern
NREEEEEER
Refactor

A || S || B || 23 || 3 || B
Transform

KBz 2% x]|ol2]]2)

Overview of the Example Modeling Scenario

When importing the HiringExample.mar file, you created a modeling project named HR
Processes that was added to your project tree. It contains three business items Application,
Contract, and Employee Record and the following process models in a process catal og
named Hiring

e Approve Hire and Issue Contract — Final Version
e Evauate Candidate — Faulty Version
e Evauate Candidate — Final Corrected Version



e Handle Signed Contract — Control Flow Only
e Handle Signed Contract — Final Version Data Flow

The processes in the Hiring catalog show the final versions of the process models that
you will create and/or change in thistutorial. We suggest that you do not work directly on
these process model s to keep them unchanged for your reference. In this tutorial, we will
create new versions of al processes in a process catalog named Exercise that we createin
the default Processes catal og.

% Project Tree & UE B =
=-1= HR. Processes
=-L3 Business items
& Contract
{E Employee Record
- [&2 Processes
& Exercise
=& Hiring
&= Approve Hire and [ssue Contract - Final Wersion
&2 Bvaluate Candidate - Faulty Wersion
&7 Evaluate Candidate - Final Corrected Version
&2 Hardle Sigred Cortract - Cortrol Flow Only
&2 Hardle Sigred Contract - Final Version Data Flow

Composing the Approve Hire and Issue Contract
Process from Patterns

Click right on the Processes catalog in the project tree and select New > Process Catalog.
Name the new process catalog Exercise and click Finish. Create a new process model in
the Exercise process catalog and name it Approve Hire and Issue Contract.



@ Create a new process @

Create a new process Qm

Click Finish to create the new element in the location selected below [i‘—'

= 1= HR Processes
- 122 Processes
%= Excercise
&= Hiring

MName of new process
| Approve Hire and Issue Comtracﬂ

Mext = H Finish H Cancel

A process diagram opens that contains a disconnected start and terminate event. Connect
the two events and select the connection as is shown next.

Qn_._.-.m@

Invoke the Sequence pattern either from the Accelerators palette by clicking on the
icon or by invoking the pull-down menu with aright-click on the drawing canvas and
selecting Pattern > Sequence ... A wizard asis shown in Figure 1 opens.

Note that you must have a connection selected in order to successfully apply a pattern!
To ensure that your selected connection remains selected when you invoke the pattern, do
not move your mouse after you clicked on the connection to select it.

Figure 1. Wizard of the Sequence Pattern.
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~>Sequence Pattern M@w
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The Sequence Pattern consists of a seguence of one or more tasks that
refines the selected connection. Parameters can be provided for the names of
the tasks, the business items, and the business item states.

Seduence
Task MName Busimess [tem Business [tem State
Start MNode Mo Type Mo State :
Sequence Task 1 Mo Type Mo State
Sequence Task 2 Mo Type Mo State

Apply Pattern

The upper part of the wizard in Figure 1 shows a picture of the pattern illustrating the

process fragment structure that you can create by using this pattern. Below the picture,
you find a short description of the pattern followed by atable where you can enter the
pattern parameters.

A pattern consists of a number of connected tasks and optional gateways. To apply the
pattern, you define the names of the tasks and if you want to connect them by data flow,
you additionally specify any businessitem(s) and optionally the business item state(s). In
thistutorial, we will only instantiate patterns with task names and therefore focus on
control flow only. Please refer to Part 2 of this article series to learn how to correctly
specify business items and states to create patterns with data flow.

Note that in the pattern wizard, the start event is shown in thefirst row of the table in the
Task Name column. In thistable cell, the pattern wizard will always show the name of
the model element from which your selected connection originates.

Instantiate the Sequence pattern as is shown next, i.e., enter the task names I ssue Contract

and Mail Contract to Future Employee in the second and third row of the first column.
Then click on Apply Pattern.

10



Sedlence

Task Mame Business [tem Business [b
Start MNode Mo Type Mo State
[ssue Contract Mo Type Mo State
Mail Confract to Future Employee Mo Type Mo State

< 3

Apply Pattern

A sequence of these two tasks is added to your process refining the selected connection.

g rE
' = =
| | —»C O — O —
- Issue Mail Confract to <
Contract Future Employee

This creates an initial simple process that you will now further refine by applying more

patterns. The process will begin with aloop where the employee datais reviewed and, if
necessary completed, followed by two approval steps where the contract is approved by
management and human resources.

Select again the connection leaving the start event and invoke Pattern > Loop ... or click

on the icon in the Accelerators palette. The Loop pattern wizard is shown in Figure
2.The picture shows you the overall structure of aloop fragment. It begins with a merge,
followed by a number of body tasks that connect to a decision. The decision has an exit
branch that terminates the loop and a loop branch that reconnects back to the merge. On
the loop branch, a number of rework tasks can be specified. Three tabs are provided by
the wizard

1. Loop Parameters
2. Loop Body Tasks
3. Rework Tasks

Figure 2. Wizard of the Loop Pattern.
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—] =
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Body:i
” .

Bzz=n 50.0% Loop Branch

Rework:i —‘

The Loop pattern consists of a merge, followed by a sequence of tasks, followed by a decision,
and optionally a sequence of rework tasks, Parameters can be provided for the names of the
merge, decision, tasks, the business items, and the business item states,

L J

Loop Parameters | Loop Body Tasks Rewark Tasks

[nput Ot
Decision MName
Imput Busiress [tem D Output Business [tem D
[nput Business Item State E Output Business Item State D
Branches
Branch MName Probability Busiress [tem State

Exit Branch | Exit Branch D
Loop Brarch | Loop Branch D

Apply Pattern

In thistutorial, we will only specify the name of the decision and the names of the exit
and loop branches. Enter Data Complete and Accurate? in the Decision Namefield, Yes
in the Exit Branch Name field and No in the Loop Branch field asis shown next.

Loop Parameters |Loop Body Tasks |Rework Tasks

[riput Ot
Drecision MName Data Complete and Accurate?
[nput Business Item E] Output Business [tem E]

[nput Business [tem State B Output Business [tem State

Branches
Branch MName Probability Business Item State

™
Exit Branch | Yes B
]

Loop Branch | No
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Then open the Loop Body Tasks tab. In the Task Name column, you see Merge as the
task name in the first row, because the loop body always starts in the merge gateway. In
the second row, enter Review Employee Data as the task name as is shown next.

Loop FParameters |Loop Body Tasks Rework Tasks

Task MName Business [tem Business [tem State
Merge Mo Type Mo State
Review Emplovee Data MNo Type MNo State

Open the Rework Taskstab. In thistab, you see the name of the Loop Branch shown as
the task name in the first row. Enter Return to Submitting Manager as the name of the
rework task in the second row asis shown next. Then click on Apply Pattern.

Loop Parameters Loop Body Tasks Rework Tasks

Task Mame Business Item Business Item State
Mo Mo Type Mo State
Return to Submitting Manager Mo Type Mo State

Invoke Auto-L ayout from L eft to Right from the pull down menu that you get when
clicking right on the drawing canvas to improve the layout of the generated process. Y our
process should now look as in Figure 3.

Figure 3. The Approve Hire and Issue Contract process after applying the Sequence and
L oop patterns.

o i
= =

— -
Issue Mail Contract to L4

(& ” E Contract Future Employes
_“_; i —P-[I— fes
” Review

-

E =
mployvee Data —]—.. &
Data Complete Mo L
and Accurate? Return to Submitting
Manager

Now add the required management approval tasks. Select the Y es branch of the Data
Accurate and Complete? decision as is shown next.
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Invoke Pattern > Parallel Compound ... or click on the icon in the Accelerators
palette. This pattern allows you to add tasks to your process model that should be
performed in parallel. The wizard of the Parallel Compound pattern opens asis shownin

Figure 4.
Figure 4. Wizard of the Parallel Compound Pattern.

The Parallel Compound consists of a fork followed by a join that enclose two or
more branches of tasks, Parameters can be provided for the names of the fork, the
join, the tasks, and the input and output business items and states.

[nput 2utpout
Business [tem Business [tem D
Business [tem State D Business [tem State D
Branches
Task MName :A
Task MName 1 —
Task MName 2 Al

Apply Pattern

& Parallel Compound Pattern M@w
E
J—’ Taski1 _|_’
_h”_ T T " T:uk:i T _H_..
I a2 I
Task:n
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A Paralel Compound is anumber of tasks each occurring on a separate branch, which
start in afork gateway and end in ajoin gateway. In the table provided by the wizard you
specify the names of these tasks. Enter Obtain Management Approval as the task name in
the first row and Obtain HR Approval as the task name in the second row as is shown
next. Then click on Apply Pattern.

Brariches

Task MName

Cbtain Management Approval
Cbtain HR. Approval

Apply Pattern |

Y our process should now look asis shown in Figure 5. Recall that we modeled it by
instantiating 3 patterns. Sequence, Loop, and Parallel Compound.

Figure 5. Final version of the Approve Hire and Issue Contract process.

I m [ =
r gement L 5 ” - 5
2 Approval 7 =l
—”.4_ L Mail Contract to O —+ (@)
C ”— ] Issue D <
|}
r e v Contract

Ermployee

Applying Fast Changes through Transformations and
Refactorings when Creating the Handle Signed Contract
Process

When creating our next example process Handle Signed Contract, we will use some of
the transformations and refactorings that are provided by the accel erators together with
two more patterns.

In the Exercise process catal og, create a new process and name it Handle Signed Contract.
Create the following tasks

e Receive Signed Contract

e Verify Necessary Signatures

e Contact Employee and Complete Data

e Obtain Social Security Information

15



e Check Work Permit Status

Place the tasks and the start and terminate events on the drawing canvas as is shown next.
Note that we placed three of the tasks in an approximate row, while the other two tasks
were placed in an approximate column with sufficient extra white space between the
column and the tasks in the row. Imagine that a gateway could be placed there.

.

=
Werify
MNecessary
e Signatures filin i
&= = 5]
£ A Receive Obtain Checl: Wwaork
o Signed e Sacial Permit <
Confract &l Security Status
Contact Information
Employes
and
Complete

Data

Invoke Transform > Autolink Elementsor click on the icon in the palette.
Control-flow connections are automatically added to your model. Apply the Auto-Layout,
name the decision All Documents Filled In and Signed? and name its output branches

Y es and No. Then save your model. It should look as is shown next.

[
=

‘erify
MNecessary
i Signatures s e
(E5 ”- C<r E5
O— Receive —»”— Yes R _”_, Obtain |, check wark — (@
Signed ol Social [ 4

Contract (15 ”- Security Status
All Documents 1, Contact Information
Filed In and Eral
. ployee
Sighed?
and

Complete
Data

The Autolink Elements transformation automatically connects tasks based on their
geometric position on the drawing canvas. It also inserts decision and merge gateways
when you indicate alternative branches by placing tasksin a column and leaving
sufficient white space before and after a column of tasks. Y ou can aso apply this
transformation to only a selected set of model elements and thereby use it to create
complex models. This means, you autolink afew elements, then place additional
elements on the canvas, autolink them again with the already linked process fragment and
so on. Refer to Part 3 of this article series for further details.

The process model is not as accurate as we would like it to be. For example, we only

need to check the work permit status of foreigners, but for non-foreigners we obtain their
social security information. To change the process accordingly, press SHIFT and select

16



the Obtain Social Security Information and Check Work Permit Status tasks. Invoke

Transform > Convert to Alternative Compound or click on the icon with both
tasks selected. Apply the Auto-Layout. Y our process fragment will change asis shown
next.

-'E'
Obtaln
Social i
Security
Information - ”
— ”— Cutput Condition —” o— (@)
& —] i .
Decsion'2 o jtnut Condition:2 - f ”
' w o Check \Wark -
Permit
Status

The two selected tasks are placed on two different branches opened by a decision and
closed by a merge. Change the name of the decision to Foreign National ?. Enter No as
the name of its upper output branch and Y es as the name of its lower output branch.

The Convert to Alternative Compound transformation allows you to quickly reorder
sequences of tasks such that they are placed on different alternative branches of your
process model. Refer to Part 3 of this article series for further details.

With our next editing step, we want to introduce an additional branch to obtain work
permitsin case the Check Work Permit Status task revealsthat a foreign national needs a
work permit. Press SHIFT and select the outgoing connection of the Check Work Permit
Status task first, then select the outgoing connection of the Obtain Social Security
Information task asis shown next.

L=

o

=
Ohtain
Social
Security
Irfor mation el ”

i ”— Mo } _” o— (@)
: e : ”
Fareign Vas =
Mational? - Check Wark -

Permit
Status
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Apply Pattern > Alter native Branch or click on the icon in the palette. Apply the
Auto-Layout. A new decision-merge branch is added to your model asis shown next.

[

T H
| Social T
Security |
Information H ”
+0 H— Mo -
filn
Foreign
Natiora TS o Check Wark 5, o ”— Output Condition
Permit
Status a

DeCEoN:2 oyt Condition:2

19—

Name the new decision Work Permit Holder?. Name its upper branch Y es, its lower
branch No. Then select the lower branch asis shown next.

i
=)
. Obta.lin <
j | Social ]
Security —|
- Information eo ”
- Mo P
iz,
Foreign
Nationalr | o Check Waork |, ”_ Vs
Permit
Status o——u
Work Permit
Holder? )

Invoke Pattern > Insert Task or click on the icon in the palette. A new task is
added to the No Branch of the Work Permit Holder? decision. Name this task Request
Work Permit.

]

e

(=]
Obtain

j Sucigl p————*o°
Security — Lh[l

Information

f— ND (&)
Forei ) =i o o
areign
National? | o o Check work [, ”— s =

Permit =
Status D0 Reguest
work Permit Mo \Work
Holder? Per mit
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Two make your process model tidier, select the two merge gateways and invoke

_ _
Transform > Merge Elements or click on the icon.

s
1=
Chtain

Social
Security B
) Information e H
- Mo - i
i
Forei ) =i O -
oreign

Mational? USE - Chedkwork [, ”— fes -

Permit =
Status J—*0  Request
Work Permit Mo Wiork
Holder? Per mit

The two selected gateways are merged into a single gateway and the control flow is
properly reconnected. The process model is now changed asis shown next. In you're
your model shows incoming connectionsinto the merge that cross each other, try

iz

Refactor > Automatically Order Branchesor click on the icon in the palette. The
Automtically Order Branches refactoring can help to improve the layout of your model if
adlight repositioning of the merge gateway on the canvas does not have the desired effect.
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Finally, select the incoming connection of the terminate event and apply the Sequence
pattern to add two more tasks Create Employee Record and Prepare Wel come Package at
the end of the process.
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Y our process is now completely modeled. Recall that we applied the Autolink Elements
Transformation, followed by the Convert to Alternative Compound transformation,
followed by the Alternative Branch and Insert Task patterns. Then we applied the Merge
Elements transformations, followed optionally by the Automatically Order Branches
refactoring. Finally, we applied the Sequence pattern. With these 7 accelerators, we
modeled a quite complex processin afast and accurate manner. To verify that your
process has no control flow errors, run the Control-Flow Analysis. It will confirm that
your processis correct.

s Attributes - Approve | ‘o Confrol-Flow Analysi &2 &8 Simulation Control P

27 Approve Hire and Issue Confract contains no control-flow errors

It is arecommended modeling practice to use subprocesses to obtain a better structure for
large process models. A subprocess encapsulates a connected fragment of the process
containing tasks and gateways and is properly connected to the surrounding parent
process. The accelerators help you to quickly add subprocesses to your model with the
control flow between the new subprocess and the parent process being properly restored.

Select the process fragment that starts in the Foreign National ? decision and ends before
the terminate event as is shown next. To keep this fragment selected when you invoke the
next refactoring, purposefully position the cursor on one of the selected elementsin order
to ‘preserve’ your selection.
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Invoke Refactor > Extract Subprocess or click on the icon. A new subprocessis
created and opened on the drawing canvas. The selected process fragment is moved into
this subprocess. The Handle Signed Contract process now contains a subprocess asis
shown next.
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Data

Name this subprocess Create Work Documents.

Now, add data flow to the Handle Signed Contract process model. When doing
traditional modeling, you have to select each connection and invoke Associate Data
...Select the last connection in the process model connecting the Create Work
Documents subprocess to the terminate event. Use the traditional Associate Data... to
associate the connection with the Employee Record business item. Imagine that you had
to do this for each connection in your process model. This would be quite cumbersome.

With the new Associate Data transformation, you can now easily associate data with
multiple connections through one single operation. Select all the other connections of
your process model, e.g., by holding the left button of your mouse pressed and pulling it
over the fragment of the process model that begins with the start event and ends with the
connection leading to the Create Work Documents subprocess. Note that the subprocess
itself is not selected as is shown next.
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Now invoke Transform > Associate Data ... or click on the icon making sure to
preserve your selection. A window opens that allows you to browse to al available
businessitems. Click the Complex type radio button and select the Contract business item
asis shown next. Then click OK.

O Mo type
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(@) Complex type [ ]Show all projects
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Dataflow is assigned to the Handle Signed Contract process. With this last
transformation, you have completed the model of this process.
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To add data flow to the Create Work Documents subprocess, open this subprocessin a
new page and apply the Associate Data ... transformation as desired. To match the data
flow in the Handle Signed Contract process, the Create Work Documents subprocess
should take a Contract as input and provide an Employee Record as output. Y ou can
achieve this by applying the Associate Data ... transformation twice.
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Detecting Modeling Errors and Repairing the Evaluate
Candidate Process

Many traditionally created process models contain modeling errors. When dragging and
dropping single graphical model elements on a canvas, users often lose sight of the
control flow that they design when connecting the single model elements and adding
gateways to their process model. When creating a process model using the accelerators,
notably the patterns, you cannot introduce modeling errors into your model. However, on
traditionally created models, the accelerators help you to easily detect and locate errorsin
those models. Furthermore, they provide you with means to quickly correct modeling
errors.

Copy the Evaluate Candidate-Faulty Version process from the Hiring process catal og to
the Exercise process catalog and open it in the editor. The Evaluate Candidate process
describes the evaluation and interview process for an applicant applying for a student
internship or researcher position asit is used by the research team co-authoring this
article. It was modeled in the traditional way without using any patterns or refactorings
and transformations. Unfortunately, it contains two control-flow errors.

Theinitial part of this process looks asis shown in Figure 6.The first task in this process
is Receive Application that captures the arrival of an application folder in the team. The
task isfollowed by the Check CV task to examine the curriculum vitae of the applicant.
Then, afork gateway follows that opens three parallel branches. The upper branch
contains the Review Selected Publications task where available publications of the
candidate are examined and some are selected for further review. The middle branch
contains the Examine Qualification Profile task to check whether the skill profile of the
candidate matches the skills needed by the team. The lower branch contains the Check
Grades & Certificates task that looks at the formal documents included in the application.
The three branches are closed by a merge gateway .

Figure 6. Initial part of the Evaluate Candidate process
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Thefinal part of the Evaluate Candidate process contains three decision gateways. If the
candidate looks promising after the initial reviews, an exerciseis sent to himto test his
technical and collaboration skills. If the candidate worked well on the exercise, an
interview is scheduled. If the interview went also well, the candidate is usually accepted.
In al other cases, the candidate is rejected, i.e., the three No branches of the decisions
enter the Reject task at the end of the process model.
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Each part of this process contains avery typical modeling error that usually happens
when models are created in the traditionally way. Click right on the Evaluate Candidate
process in the project tree and invoke the Control-Flow Analysis from the menu.
Alternatively, click right on the white space of the drawing canvas and invoke Control-
Flow Analysis from the menu that is associated with the drawing canvas. A new view is
added at the bottom of WebSphere Business Modeler containing an error message asis
shown next.

Es Atributes - Evaluate |l Business Measures | ‘o Control-Flow Analysis &2

¥ 27 Evaluate Candidate - Faulty Version contains control-flow error(s);

Click at the plussign (+) in front of the error message to view further details. More
detailed error descriptions inform you about the type of error (lack of synchronization or
deadlock) and the location of the error in some fragment of the process.

& Attributes - Evaluate Can | [l Business Measures | o Control-Flow Analysis & ‘s Errors (Filter matched 0 | 5 Asset Repositories
C: +

= #a} Evaluate Candidate - Faulty Version contains control-flow error(s)
= I8 Process contains multiple errors
@ Fragment between Fork:3 and Merge: 3 contains lack of synchronization caused by (Fork:3) and detected on (Merge: 3)
@ Fragment between Looks Promising? and process end contains a deadlock detected on (Reject)

Our example process contains alack of synchronization error in the initial part that is
caused by the fork and detected on the merge. The final part of this process contains a
deadlock that is detected on the Reject task. By double-clicking on an error message the
fragment containing the error is colored red, see Figures 7 and 8 below.
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A Lack of Synchronization Modeling Error

A lack of synchronization is an error where two or more parallel branches are not
correctly synchronized in the process model. It has the effect that all tasks following the
insufficient synchronization are executed more often than intended.

In our example, the fork gateway opens three parallel branches that are synchronized by
amerge gateway. The merge waits for one branch to finish and then continues to route
the flow to the final part of the process. This means, for each branch entering the merge,
the final part of the process will be executed once, i.e., three timesin total. Of course, this
is not the intended process behavior.

Figure 7. A Lack of Synchronization error marked in the Evaluate Candidate process
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A Deadlock Modeling Error

A deadlock isamodeling error that causes the control flow to stop at some task or
gateway in the process model because the task or gateway waits for some input that can
never arrive. In our example, the Reject task waits for three control inputs from each of
its incoming connections. However, always only one of the three required control flow
inputs is activated in any execution of the process, because the three decision gateways
always activate exactly one of their output branches. The control flow will therefore stop
at the input of the Reject task that can never execute.

Each decision in our example process opens two exclusive branches of which either only
the Yes or the No branch is taken. For example, if the first decision activates the No
branch, the other two decisions are no longer taken as the control directly proceeds to the
Reject task. It istherefore impossible that the Reject task can receive all three No inputs
at the sametime.

Figure 4. A Deadlock error marked in the Evaluate Candidate process model.
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Y ou can observe this problematic behavior of the process caused by these two types of
errors by simulating your process model with WebSphere Business Modeler. To read
more about modeling errors, have alook at articles by J. Koehler and J. Vanhatalo listed
in the Resources section at the end of this article.

Recall that the Control-Flow Analysis detected two errorsin the Evaluate Candidate
process
1. A lack of synchronization caused by pairing afork gateway with a merge gateway.
2. A deadlock caused by atask that expects three inputs coming from alternative
branches.

To identify the gateway causing the lack of synchronization, examine the affected
process fragment. The fork is correct, because we want to execute all three tasksin
parallel. Consequently, the merge must be replaced by ajoin that correctly matches the

fork.
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To correct, the lack of synchronization error, select the merge and invoke Transform >

Toggle Gateways or click on the icon in the palette. The merge will be replaced by
ajoin. Save the process model and then run the Control-Flow Analysis again — the error
isno longer reported.
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Select either the fork or the join and run the Toggle Gateways transformation again. It
will now toggle both gateways simultaneoudly, i.e., the fork is changed to a decision and
the join is changed to amerge. The reason for this behavior is the following: When you
toggle a gateway that is part of a process fragment that contains an error, only the
selected gateway istoggled. When you select a gateway that is paired with one or more
correctly matching gateway(s), the set of matching gateways is aways toggled together
to ensure that you do not introduce a modeling error into your model when toggling
gateways. In a nutshell, the Toggle Gateways transformation allows you to correct errors
caused by gateways, but it will always ensure that you do not transform a correct model
into an incorrect one. See Part 3 of this article series for further details.

To correct the deadlock error, first make the error more explicit. Select the Reject task

and invoke Refactor > Activity to Gateway Form or click on the iconinthe
palette.

The three connections that lead directly to the Reject task are converted to ajoin with
three incoming connections and a single outgoing connection that leads to the task. The
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Activity to Gateway Form refactoring provides you with a correct translation of the input
and output logic of atask into the corresponding gateways. See Part 4 of this article series
for further details.

We can now see that the outgoing flow of the three decisionsisincorrectly matching the

join gateway.
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Select thejoin and invoke Transform > Toggle Gateways again to toggle thejoin into a
merge. Save the corrected model and run the Control-Flow Analysis again. No error is
reported anymore!

Summary

This article introduces you to the IBM Pattern-based Process Model Accelerators for
WebSphere Business Modeler that provide you with patterns, transformations and
refactorings. Instead of modeling in atraditional way by placing tasks and gateways on
the drawing canvas and connecting them one by one, you learn how to apply patternsto
create entire process fragments and to apply transformations and refactorings to your
model that encapsul ate complex editing operationsin asingle click. In addition to the
time savings that you experience, you also learn how to automatically detect and correct
modeling errorsin the control flow of a business process mode.

Parts 2, 3, and 4 of this article series provide a complete overview over the available
patterns, transformations, and refactorings that are available in this release of the
accelerators.

Resources

= |BM Pattern-based Process Model Accelerators for WebSphere Business Modeler
Part 2: Advanced Use of Patterns and Configuration of the Accelerators Palette,
IBM DeveloperWorks, forthcoming 2009.

= |BM Pattern-based Process Model Accelerators for WebSphere Business Modeler

Part 3: Master Process Model Change with Ready-to-Use Transformations, IBM
DeveloperWorks, forthcoming 2009.
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This article series walks you through the IBM Pattern-based Process Model Accelerators V2.0 for
WebSphere Business Modeler, a set of plug-ins for IBM WebSphere Business Modeler that add patterns,
transformations, and refactorings to your business process modeling environment. In Part 2 of this article
series we introduce you to an advanced use of patterns where you apply patterns with business items and
businessitem states to create pattern-based process models with data flow. We also explain to you how to
configure the Accelerators pal ette according to your needs.

Introduction

Thisarticleis Part 2 of aseries of 4 articlesintroducing IBM Pattern-based Process
Model Accelerators for WebSphere Business Modeler. The accelerators, as we will call
them from now on, provide you with a set of plug-ins for IBM WebSphere Business
Modeler that add patterns, transformations and refactorings to your business process
modeling environment. In addition, afeature to automatically detect control-flow errors
isat your disposal.

By using the accelerators you move away from atraditional business process modeling
approach where process models are drawn by dragging and dropping € ements on the
drawing canvas that are then manually connected. The accelerators enable you to create
business process models of higher quality by composing them from larger building
blocks or by applying semantically correct change operations to your entire model with a
single click. Y our models will contain significantly less modeling errors, modeling
becomes a much more fun exercise and you will experience productivity gains of about
70 % compared to the traditional approach.

In this article, we provide you with:
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e asystematic description of the 8 patterns available in this release of the
accelerators, and

e instructions on how to configure the Accelerators pal ette according to your
modeling needs.

A pattern encapsulates a simple and elegant solution to a specific, but frequently re-
occurring problem. Patterns are created by observing (or “mining”) avariety of solutions
that different people have created over time when working on the same problem. The
pattern encapsul ates the “ essence” that is common to all these different solutions and that
ensures that the solution solves the problem. Examples of famous collections of patterns
are the object-oriented design patterns by Gamma et al, the software architecture patterns
by Buschmann et a, and the workflow patterns by van der Aalst et al (see Resources for
detailed references).

The business process patterns that we provide in this release of the accelerators
encapsulate typical process model fragments that occur again and again in business
process models. The encapsulated fragments represent common and easy-to-reuse
control-flow structures that can also be associated with business items and business item
states. When composing a process from these patterns, it is guaranteed that the process
correctly executes in a process simulation environment such as the one provided by
WebSphere Business Modeler and that it can be mapped to a combination of workflow
patterns for a correct implementation in a process runtime engine.

We cover the following patternsin this article:

1. Insert Task

2. Insert Process

3. Sequence

4. Alternative Compound
5. Paralel Compound

6. Loop

7. Alternative Branch

8. Parallel Branch

The list above aso introduces you to the icons of these patterns as you find them in the
Accelerators palette.



Prerequisites

Thisarticle is Part 2 of an article series and we assume that you are familiar with Part 1
of this article series. This means,

e you have IBM WebSphere Business Modeler V6.2.0.1 with Fixpack 1 installed
and

e you installed the accelerators and worked through the example modeling project
HiringExample.mar

We also assume that you have basic knowledge of WebSphere Business Modéeler, i.e.,
that you are familiar with the product and you have gained some modeling experience
while creating business process models. Y ou should also be familiar with the basic model
elements such as gateways, tasks, subprocesses, start and terminate events from the
Business Process Modeling Notation (BPMN) as available in WebSphere Business
Modeler. The help available in WebSphere Business Modeler provides you with the
necessary background.

Part 1 gave you detailed information on where to download the accel erators and how to
install them as well as how to validate your installation. Part 1 also guided you through a
tutorial based on the example project during which you learned to apply 5 of the patterns,
namely Insert Task, Sequence, Parallel Compound, Loop, and Alternative Branch. In
addition, it introduced you to the Control-Flow Analysis that allows you to easily locate
modeling errorsin your process model. Part 1 also explained how you apply
transformations and refactorings to correct errors and to further improve your models.

In this article, we describe all 8 patternsin detail, in particular by looking at how to create
models with data flow. This article will serve mostly as areference for you where you

can look up detailed information on best practices for using the patterns and where you
will find additional instructions on how to configure the Accelerators palette.

General Hints on How to Use the Patterns

Applying a pattern in WebSphere Business Modeler consists of three simple steps:
1. Identify the location where to apply a pattern by selecting one or two connections
2. Invoke the pattern from the Accelerators palette or the menu
3. Provide optional parametersto the pattern by filling in a pattern wizard

Step 1. Identify the location to apply a pattern: You must have a single connection or
apair of connections selected to apply a pattern. The selection is different for the three
groups into which the patterns can be organized. The first group comprises the Insert
Task, Insert Process and Sequence patterns that add a single task or process or a sequence
of tasks to a process model and reconnect it to the existing flow. The second group
comprises pattern compounds, i.e., a combination of tasks and gateways that exhibits a
regular structure. The following compounds are available: Alternative Compound,



Parallel Compound, and Loop. In the third group, you find patterns that allow you to
easily add additional branches to your model: Alternative Branch and Parallel Branch.

For the Insert Task, Insert Process, and Sequence patterns you should select only asingle
connection. When you select a single connection, the pattern will be applied to refine this
connection, i.e., the process fragment that results from instantiating the pattern is inserted
into the process model such that the selected connection is split into two connections
connecting the pattern to the existing process model. If the connection has associated data,
this datais automatically reused in the instantiation of the pattern.

For the Alternative Compound, Parallel Compound, and Loop pattern you can select one
connection or apair of connections. If you select a single connection, this connection is
refined with the selected pattern. If you select a pair of connections, the process fragment
that isidentified by this pair of connections is reused as a part of the pattern. We explain
the reuse of process fragments in a pattern when describing the patterns in more detail.

For the Alternative Branch and Parallel Branch patterns you must have a pair of
connections selected. These patterns will be placed between the two selected connections.
We describe this behavior in detail in the description of these patterns.

Step 2: Invoke a pattern: Following your selection of connections, you have two
choices to invoke a pattern:
1. click onthe drawing canvas of your business process model diagram and then
invoke the pattern at the bottom of the pull-down menu, or
2. click on the corresponding graphical symbol in the Accelerators palette.
We explained both choicesin Part 1 of thisarticle series.

We recommend that you save your model before you apply a pattern. This will make it
easier for you to undo unwanted changes by simply discarding a model and reopening it
againinitslast saved state. Alternatively, you can use the undo function provided by
WebSphere Business Modeler. Thiswill undo each of the individual editing operations
out of which the pattern is composed in a step-by-step manner.

For patterns that you can invoke on a single connection, the following error message is
shown when no connection is selected: To apply the pattern, please select a connection.

=,

.Apply Pattern

@ To apply the pattern, please select a connection.

Ok




For patterns that you can invoke on a single connection or apair of connections, the
following error message is shown when you have nothing selected or if your connection
pair does not delimit a process fragment to which the pattern is applicable: To apply the
pattern, please select a single connection or a pair of connectionsthat delimitsa
fragment.

-Apply Pattern

@ To apply the pattern, please select a pair of connections that delimits a
fragment.

Ok

Application of the 8 patternsis safe. This means, you cannot introduce a modeling error
into your business process model by instantiating a pattern.

A pattern application will rarely lead to a perfect layout of the resulting process model.
Invoke the Auto-L ayout L eft to Right to see agood layout of the model.

Step 3: Provide parametersin a pattern wizard: Severa of the patterns come with a
user interface, called the pattern wizard that allows users to instantiate the pattern with
parameters. A pattern wizard is composed out of three parts. In the upper part, it shows
the name of the pattern and a schematic picture under which atextual explanation of the
pattern can be found containing hints on how to use the pattern. In the middle part of the
wizard, information about gateways and their possible input and output business items
and thelir states can be specified. In the lower part, tabs can be found to add information
about the tasks that are part of the pattern. The tabs contain lists that allow usersto add
more tasks or branchesto a pattern. To add or remove arow from thelist, click right and
select Add or Remove from the context menu.
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While a pattern wizard is open, you can continue to edit the model. If you accidentally
delete the connection that you selected for applying the pattern, the wizard becomes
inactive and the pattern cannot be applied anymore. In this case, close the wizard.

All information in awizard is optional. This means, a pattern can always be applied
without entering any information in the wizard.

At the bottom of each wizard, you find the Apply Patter n button. Click this button to
apply the pattern to your process model. If you decide to not apply a pattern, smply close
the wizard window. All parameters will be discarded. Each wizard is shown and
described in detail in thisarticle.

In this article, we adopt the common guidelines for the description of patterns by
specifying the following information:

o Pattern Name: A descriptive name that helps to identify and refer to the pattern.

e Intent: A description of the goal behind the pattern and the reason for using it.

e Also Known As: Other names for the pattern.

e Structure: An explanation of the pattern wizard (if available) and the main
parameters of the pattern.



e Consequences: A description of the results, side effects, and trade offs caused by
using the pattern.

o Sample: An exampleillustrating how to use the pattern.

o Related Patterns: A short discussion of other patterns that have a relationship
with the pattern or that are especially useful in acombined application with the
pattern. We will also point to transformations and refactorings that are useful in
the pattern context.

In case of strong similarity of the information, we provide one description that covers
several patterns. When describing the wizards we focus on those fields where information
can be entered by the user.

Insert Task , Insert Process and Sequence
Pattern Name: Insert Task/Insert Process/Sequence

Intent: The Insert Task, Insert Process, and Sequence patterns allow you to refine a
selected connection with asingle task or subprocess or a sequence of tasks.

Also Known As: Sequential, seria or linear routing (flow) of tasks and subprocesses.

Structure: The Insert task and Insert Process patterns are variants of the Sequence
pattern that allow you to refine a selected connection with asingle task or global process.
As this editing step occurs so frequently, these two specific instances of the pattern have
been explicitly added to the accelerators. In contrast, the Sequence pattern allows you to
specify a sequence of tasks with optional business item outputs and business item states.

The Insert Task pattern does not have awizard. It simply inserts atask with a new default
name on the selected connection saving you from the burden to manually drop atask on
the canvas and reconnect this task. Edit the name of this task once the pattern is applied.

The Insert Process pattern opens a dialogue window that allows you to select aglobal
process from the existing business process models in the modeling project asis shown
next.

The Insert Process pattern selects the list of global processes from your current modeling
project or any project in its reference group. To add another modeling project from your
workspace to the reference group of your current project, click right on your current
project and invoke Edit Reference Group ....Then follow the dialogue.



@ Insert Global Process

Select the process to Insert

@ Select a global process to add an instance of the process to the

diagram.
[ Ishow all projects:
= = HR Processes &
- & Processes
- &2 Hiring

&= Approve Hire and Issue Contract - Final Version

27 Bvaluate Candidate - Faulty Version

27 Evaluate Candidate - Final Corrected Wersion

&% Handle Signed Contract - Control Flow Cnly |
%= Handle Signed Contract - Final Version Data Flow b

Cancel

Select a process from the list, then click OK. The processis added to the model and
automatically connected using the selected connection.

The Sequence pattern allows you to specify alist of task namesin awizard. The wizard
shows alist of task names with optional business item and business item state columns as
is shown next.
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The Sequence Pattern consists of a sequence of one or more tasks that
refines the selected connection. Parameters can be provided for the
names of the fasks, the business items, and the business item states.

Seduence
Task Mame Business [tem Business [tem State
Review Employes ... Application ApprovedForContract

Sequence Task 1 Application ___ ApprovedrorContract
Sequence Task 2 Application .| ApprovedForConfract

Apply Pattern

The name shown in the first row is the name of the task or other model element from
which the selected connection starts. For example, when you select one of the output
branches starting from a decision, the name of the selected output branch is shown in the
Task Name field of the first row.

If a selected connection has an associated business item and business item state, this
businessitem and business item state are shown in the first row as the output of the
model element. They are also used to instantiate the business item and business item state
fieldsin all other rows.

All fields can be overwritten with new values. Y ou can also overwrite the valuesin the
first row of the wizard. However, only the change of the output business item and
businessitem state is applied to the selected connection, while a change of the task name
isignored.

Click with the left mouse button in afield of a businessitem or businessitem state
column. A button appears as shown in the previous screen capture. Click on this button,
dialogue windows will open that allow you to select your choice directly from the
businessitems and states that are defined in your modeling project. If no states are
defined for a business item, the value No State is shown in the respective field and cannot
be changed.

To add or remove additional tasks to/from the list, click right and select Add or Remove
from the context menu.



Consequences:. The patterns add alocal task, global process or sequence of local tasks to
the selected connection. There are no specific patterns to add global tasks or local
processes, but you can convert alocal task to a global task or alocal process by using the
Convert To feature from WebSphere Business Modeler. If you enter the name of alocal
task in the wizard of the Sequence pattern that is already used in your process model, a
new task with this name is added and a Duplicate Name error is shown in the Errors view.

Sample: We show a sample of the Sequence pattern illustrating the usage of business
items and states. We reuse business items as defined in the sample modeling project
HiringExample.mar that is available with this article series.

Our initial example model contains a single task Receive Application that has an
Application business item as input and output. When the Application business item
leavesthistask, it isin state Received. We apply the Sequence pattern to the outgoing
connection of thistask to add further tasks to the process that handle the application, i.e.,
this connection is selected as shown below before we invoke the Sequence pattern.

-
) Application = . ] &pplication [Received]
| Receive |
Application

The wizard of the Sequence pattern is pre-instantiated as is shown next. This means, the
Receive Application task is shown in the first row together with the Application business
item as its output and the Received state. The next two rows are instantiated with default
names for two new tasks, while the business item and business item state are inherited
from the valuesin the first row.

Sequence
Task Mame Business [tem Business [tem State
Receive Application  Application Received
Seguence Task 1 Application Received
Seduence Task 2 Application Received

Click on the Task Name and Business Item State fields in the second and third row and
change their values asis shown next. Add afourth row to the list and edit itsvalues asis
shown next.
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Sequence

Task MName Business [tem Business [tem State
Receive Application  Application Received

Review Application  Application Under Review
Schedule Interview  Application Under Review
Decide on Candidate  Application Closed

Apply Pattern

Click on Apply Pattern and layout your process model. It will contain the following
tasks connected by data flow asis shown next.

1 Application
b=
= 1 &pplication [Received)
Receive |
Application =
PP =i 1 Application [Under Review ]
Review |
Applicati I
RRTICSTON [ [C1 application [Under Review ]
| Schedule | | 7
[nterview ?
= 1 &pplication [Clased]

Decide on

Candidate

Avoid replacing a business item on a branch of a gateway, because this can lead to
incompatibilities in your process that are reported in the Errors view when you save the
model. As an example, select the outgoing connection of the merge that routes a Contract
businessitem asis shown next.

B Contract

Be

— e
B Contract

Apply the Sequence pattern to the output branch of this merge and replace the Contract
businessitem of the output branch by the Employee Record as is shown next.

11



Sequence

Task MName BlLsiness [tem Business [tem State

Output Branch Employee Record Mo State
Review Confract Employes Record Mo State

As aresult, the merge receives two Contracts on itsincoming branches that it magically
changes to an Employee Record on its output branch asis shown next.

B Contract
1’” .
_” #2 Emplayes Record = B
" Review
Contract

Ed Cl:unléral:t

Related Patterns: The patterns can be applied on any connection in your process model.
Use them in particular after an application of the Alternative Branch and Parallel Branch
patterns to add tasks and subprocesses to the branch created by these patterns. Similarly,
apply them after the Alternative and Parallel Compound or Loop patterns to add more
tasks and subprocesses to the specified branches.

Alternative Compound

Pattern Name: Alternative Compound

Intent: Use this pattern to add a flow of several alternative branches to your process
model that begins with a decision and ends with a merge.

Also Known As: The Alternative Compound pattern is a combination of the Exclusive
Choice and the Simple Merge workflow patterns (see Russell et al. in Resources bel ow)
that enclose several alternative branches. The pattern implements the conditional routing
and asynchronous joining of severa alternative flows. The behavior is comparableto a
case or switch statement in programming languages.

Structure: The alternative compound pattern can be invoked by selecting one connection
or apair of connections. A wizard opens as is shown next.

12
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Task:i
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20,0% Branchin =
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Decision

The Altermative Compound consists of a decision followed by a merge that enclose two or more
branches of tasks, Paramefers can be provided for the names of the decision, the merge, the tasks, and
the input and output business items and states, A branch without a task can be created by entering "-"
as the task name.

Imput it
Cecision Name Decision
Business Item D Business [tem E
Business [tem State D Business [tem State m
Branches
Branch MName Prob. | Business [tem State | Task MName Business [tem State
Brarch MNarme 1 Mo State Task Mame 1 Mo State
Branch Name 2 Mo State Task MName 2 Mo State

Apply Pattarn

The wizard allows you to enter information about the input of the decision that starts the
pattern and about the output of the merge that ends the pattern. For the decision, its name,
incoming business item and business item state can be entered. For the merge, the
outgoing business item and business item state can be entered. Recall that a merge can
have a user-defined name in WebSphere Business Modeler, but this nameis not visible in
the diagram and is therefore not editable in the wizard.

Information for two or more output branches of the decision can be entered: the name of
each branch, its probability, the state of the businessitem when it leaves the decision and
enters the task on this branch, the name of the task on this branch, and the state of the
businessitem when it leaves the task. To add or remove additional branches to/from the
list, click right and select Add or Remove from the context menu.

Consequences: When the pattern is applied without entering any information in the
wizard, the selected connection is refined with the following process fragment.
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The first two branches will by default obtain a 50% probability. Any further branch will
obtain a 0% probability by default. When you specify percentages for each branch that do
not sum up to 100%, WebSphere Business Modeler will report this error when you save
the model. The pattern will not attempt to correct branch percentages, because it cannot
know what the correct percentages are.

An aternative compound with an empty branch not containing a task can be created by
specifying adash “-” as the name of the task.

Brarnches
Branch MNarme Prob,  Business Item State | Task MName Business [tem State
Branch MName 1 Mo State - Mo State
Branch MName 2 Mo State Task Name 2 Mo State

A process fragment is created as is shown next.

N =l
e | Task Mame
BCEION o nog Branch Mame 2 2

—I-”— 50.0% Branch Mame 1 i } —”—
—]

Y ou can also select apair of connections and then apply the pattern. Based on the
connection pair, the pattern wizard automatically identifies the process fragment that is
delimited by these two connections. If this fragment has your selected connections asits
only incoming and outgoing connections, it can be provided as an argument to the pattern
wizard and added on one of the branches of the pattern by specifying a start “*” asthe
name of the task on this branch.

Note that the textual explanation of the pattern in the wizard adjusts by displaying
additional text when you select two connections and points you to this option.
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The Altermative Compound consists of a decision followed by a merge that enclose two or more
branches of tasks, Parameters can be provided for the names of decision, merge, all tasks, the input
and output business items and states. & branch without a task can be created by entering "-" as the task
nmame. The currently selected fragment can be used instead of a task by using "*" as the task's name.

If you forget to put the *, the following error message reminds you:

Apply Pattern

@ If & pair of connections has been selected, use * as the name of exactly
one task. If only a single connection has been selected, * is not allowed
as a task name.

Ok

Let ustake a closer ook at the notion of a process fragment. Figure 1 shows 4 fragments
in a process model. Only the blue marked fragments have a single incoming and outgoing
connection and can be reused in the pattern. The part of the process model marked in red
has two incoming connections (the two output branches of the decision) and two
outgoing connections (the two input branches of the merge). If you select two of these
connections, for example the lower output branch of the decision and the upper input
branch of the merge, you have not selected a proper fragment that can be reused in the
pattern.

Figure 1. Fragments in a process model

r--—-—-Z--~ !
| |- =——- 1] I
| I 1
| 1 e | 1
! i I = 1 CIppplication [Closed] "
! 1L CRE;EWte I ) ” !
| 21 application [Under Revinlam‘] = _an_l a_ ) B } _ﬂ 4] Application [Closed]
o — T &
8 pppicaty . ”— 10.0% Matches Profile - == 1| - ”
[ spplication [Rejected] | | e 11
I = = 151 dpplication [Closed]
Evauate o noy pioes not match Profile 1 Send

|

! Candidate

1 I Rejection
| L

If two connections do not identify avalid selection of afragment that can be reused in the
pattern, an error message tells you to revise your selection of connections.
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Apply Pattern

@ To apply the pattern, please select a pair of connections that delimits a
fragment.

Ok

Sample: We show two examples. The first example illustrates the use of business items
and business item states in an alternative compound. In this example, we will create the
process model shown in Figure 1. The second example illustrates the reuse of a process
fragment as an argument in the pattern wizard with two connections selected.

Create a new process model and connect the start and terminate events. Then select this
connection as is shown next.

Un—---—-m@

Instantiate the pattern asis shown in the next screen capture. Y ou can use the Application
businessitem as defined in the sample modeling project HiringExample.mar that is
available with this article series. Note that the fields to specify business items and
business item states are synchronized with each other such that their values remain
consistent with each other. For example, only when you select No State as the value of
the business item input state of the decision, you can specify different business item
states on each of the branches. If you want a specific output state of the businessitem in
the merge, then this output state must be provided by the task on each branch.

Input Output
Decision Name Evaluate Candidate
Business Item D Business Item D
Business Item State .. Business Item State m
Branches

Branch Name Prob. Business Item State | Task Name Business Itern State

Matches Profile 10 Under Review Review Candidate Closed

Does not match Profile 90 Rejected Send Rejection Closed

The resulting process model is shown next.
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&l | 0] application [Cosed]

1 Review | - ”
2 &pplication [Under Review] Candidate } _ﬂ £ 2pplication [Closed]
. () Appiicatio . ”— 10.0% Matches Profie - ”
[C] Application [Rejected] e
S - | = | [ application [Closed]
o, L -
Candidate 90.0% Does not match Profile Qenq
Rejection

With our second example, we show the reuse of a process fragment. Select the incoming
connection of the decision and the outgoing connection of the merge from the alternative
compounded that we created in the first example. The connection pair identifies the large
blue fragment shown in Figure 1.Then invoke the pattern and insert * as the name of the
task in the first branch. Fill in the other fields of the wizard asis shown next. Click Apply
Pattern.

Input Output
Decision Name Application Complete
Business Item [...]  Business Item [
Business Item State [..]  Business Item State i)
Branches

Branch Name Prob. Business [tem State | Task Name Business [tem State

Yes Mo State * MNo State

No No State Contact Applicant ~ No State

The process fragment between the two selected connections is reused on the upper branch
of the pattern asis shown next.

s

(E2] | [3) application [Closed]
" Review |
1 Application [Under Review] CEREIEED } 1 2] &pplication
—e|— 10.0% Matches Profile . . H i" ”
- [5J spplication (5) Application [Rejected] = L [ Application [Closed] —|-—
- T osed |
- 50.0% es Ci\fcllLiﬁ:Ee 90.0% Does not match Profle Rejection *® H
[ application
Application eg
Complete 50.0% No | = | 7)1 spplication

1 Contact |
Applicant

Related Patterns: To add more tasks or subprocesses to a branch of the pattern, apply
the Insert Task, Insert Process or Sequence patterns to a connection on this branch. To
model a process where control can flow from one branch to another before the two
branches are merged, apply the Alternative Branch pattern. To merge several gateways
into a single gateway, use the Merge Elements refactoring. For refactorings, see Part 4 of
this article series.
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Parallel Compound
Pattern Name: Parallel Compound.

Intent: Use this pattern to add a flow of severa parallel branchesto your process model
that begins with afork and ends with ajoin.

Also Known As. The Parallel Compound pattern is a combination of the Parallel Split
and the Synchronization workflow patterns (see Russell et al. in Resources below) that
enclose severa paralel branches. The pattern implements the parallel routing and
rendezvous of flows.

Structure: The parallel compound pattern can be invoked by selecting one connection or
apair of connections. A wizard opens as is shown next.

£ Parallel Compound Pattern B@

S

N Ut

The Parallel Compound consists of a fork followed by a join that enclose two or
more branches of tasks, Parameters can be provided for the names of the fork, the
join, the tasks, and the input and output business iterms and states.

[mpit ot
Business Item ...] Business Item D
Business [tem State D BLsiness [tem State D
Branches
Task Mame &
Task Mame 1 :
Task MName 2 el

Apply Pattern
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Information about the input business item and business item state of the fork that starts
the pattern and about the output business item and business item state of the join that ends
the pattern can be entered in the wizard. Recall that afork or join can have a user-defined
name in WebSphere Business Modeler, but these names are not visible in the diagram

and are therefore not editable in the wizard.

The name of one task can be specified for each parallel branch. The input and output
business items and business item states are inherited from the information provided for
the fork and join and are therefore not editable for the task. To add or remove additional
branches to/from the list, click right and select Add or Remove from the context menu.

Consequences. When the pattern is applied without entering any information in the
wizard, the selected connection is refined with the following process fragment.

-
e

s e T
o) } R —o-

No empty branch can be created in this pattern because all parallel branches are aways
executed and executing an empty branch is not meaningful. This means, when a dash “-”
is provided as the name of the task in a branch, the dash will be interpreted as the task’s
name by this pattern, in contrast to the Alternative Compound pattern where the dash
indicates an empty branch.

Sample: We show an example where we recreate a part of the Evaluate Candidate
process from Part 1 of this article series, but this time we also model business items and
businessitem states. Create an initial part of this process and select the connection
between the Check CV task and the terminate event as is shown next.

. o
" = = o
—C | ——-C IO-—m—s
o Receive Check Cv &/
Application

Invoke the Parallel Compound pattern. Instantiate it as is shown next by creating three
branches containing the tasks Review Selected Publications, Examine Publication Profile,
Check Grades & Certificates. Recall that you need to add a new branch first before you
can enter the third task name. Select the Application business item as input and output of
the compound. Select Received asitsinput state and Closed as its output state. Y ou can
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use the Application business item as defined in the sample modeling project
HiringExample.mar that is available with this article series. Click Apply Pattern.

Input
Business [tem
Business [tem State

Brarches
Task Mame

Review Selected Publications
Examine Publication Profile
Check Grades & Certificates

Output
D Business [tem

-
.| Business Item State il

Add

Remove

The pattern instantiated with data flow is added to your process model. The Application
businessitem is added to the Check CV task asits output to properly connect the required

input for the fork.
=
e = | O] application [Received]
1 cChedkcv |

-4

[

&l | 7] Application [Closed]
Review |
] &pplication [Received] SEECEC.. O H
21 &pplication [Received] E (3 Application [ loieilj -T-
o -
| Examine |
Publicati...
1 &pplication [Received] - H
e
= | [ spplication [Closed]

Check
Grades &...

Asin the case of the Alternative Compound pattern, you can select two connections to
reuse a process fragment on one branch of the Parallel Compound pattern. See the
description of the Alternative Compound pattern for further information.

Related Patterns: To add more tasks or subprocesses to a branch of the pattern, apply
the Insert Task, Insert Process or Sequence patterns. To add additional parallel branches
to the pattern or to add additional parallel connections between existing branches, select
two connections and apply the Parallel Branch pattern (see this article). Merge multiple
forks and joins using the Merge Elements refactoring (see Part 4 of this article series).

Loop
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Pattern Name: Loop.

Intent: The Loop pattern allows you to add a cycle to your process model that begins
with a merge, comprises a sequence of loop tasks, and ends with adecision. On the
backward connection from the decision to the merge, so-called rework tasks can be added
that are executed before the loop body is entered again.

Also Known As: The Loop pattern allows users to add structured loops (iterations,
cycles) inthe form of awhile ... do (pre-test) or arepeat ... until/do ... while (post-test)
loop to the model. It corresponds to the Structured Loop workflow pattern (see Russell et
al. in Resources below). Syntactically, it is a combination of the Simple Merge followed
by the Exclusive Choice workflow patterns.

Structure: The Loop pattern can be invoked by selecting one connection or a pair of
connections. A wizard opens as is shown next.

“Loop Pattern Q@

— -
_[I - = ) oy | p— B0 Exit Branch
Body:i
” -~

|* Bz 50,0% Leop Branch

Rework:i —‘

The Loop pattern consists of a merge, followed by a sequence of tasks, followed by a decision,
and optionally a sequence of rework tasks. Parametars can be provided for the names of the
merge, decision, tasks, the business items, and the business item states.

L J

| oop Parametersi Loop Body Tasks Rework Tasks
[mput Ot
Drecision Name

[mput Business Ttem D Output Business Item D
[mput Business Them State D Cuput Business [tem State D
Branches

Branch MName Probability Business [tem State
Exit Branch  Exit Branch D
Loop Branch | Loop Branch D

Apply Pattern

The wizard contains three tabs named Loop Parameters, Loop Body Tasks, and Rework
Tasks.
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In the Loop Parameters tab, information about the input business item and business item
state for the merge, the output business item and business item state for the decision as
well as the decision name can be entered. Furthermore, the names and probabilities of the
exit branch that |eaves the decision and the loop branch connecting the decision back to
the merge can be specified. Note that the business item and business item state fields of
the branches are synchronized with the corresponding fields for the merge and decision
gateways. For example, the output business item state of the decision is the same as the
businessitem state of the exit branch. The business item state entered for the loop branch
isthe same as the business item state in the first row of the Rework Taskstab. The
businessitem and business item state of the last rework task are the same as the input
business item and business item state of the merge.

In the Loop Body Tasks tab that is shown next, information about the tasks between the
merge and the decision in the loop body can be entered. The first row shows the merge
from which the loop body starts. The output business item and business item state for the
merge can be edited. In the subsequent rows, more tasks with their output business items
and business item states can be added. To add or remove additional tasks to/from the list,
click right and select Add or Remove from the context menu.

Loop Parameters |Loop Body Tasks | Rework Tasks

Task MName Business Item Business [tem State
Merge Mo Type Mo State
Body Task Name Mo Tvpe Mo State

In the Rework Tasks tab that is shown next, tasks can be added for the backward
connection, i.e., the loop branch that leads back from the decision to the merge. In the
first row, the name of the loop output branch of the decision is shown. In the subsequent
rows, more tasks with their output business items and business item states can be added.
To add or remove additional tasks to/from the list, click right and select Add or Remove
from the context menu.

Loop Parameters |Loop Body Tasks |Rework Tasks

Task Mame Business [tem Busimess [tem State
Loop Branch No Type Mo State
Rework Task Mame  MNo Type Mo State

Consequences: When the pattern is applied without entering any information in the
wizard, the selected connection is refined with the following process fragment.
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The merge and decision are added to the model. Between them, a default task with name
Body Task name is placed. The two branches of the decision are named Exit Branch and
Loop Branch. The exit branch connects to the originally selected connection, while the
L oop Branch connects back to the merge. On the loop branch, a default rework task with
name Rework Task Name is placed.

The outcome of the decision gateway determines whether the loop is repeated. This
means, the loop body tasks will be executed at |east once. The Rework tasks will only be
executed when the decision outcome activates the loop branch and the loop repeats. By
leaving the loop body empty without any tasks and placing only rework tasks on the loop
branch, awhile-do (pre-loop test) loop is defined because all rework tasks are only
executed when the decision outcome activates the loop branch. When leaving the loop
branch empty without any tasks and placing only tasks on the loop body between the
merge and the decision, a do-while (post-loop test) loop is defined.

L oops created with the loop pattern are always properly nested within each other. When
using this pattern, you cannot create unstructured cycles with overlapping connections.

Sample: We show an example illustrating the use of business items and business item
states. In this example, we create theinitial part of the Approve Hire and Issue Contract
process that you worked on in Part 1 of this article series, but refine it with data flow.

Create asmall process model consisting of a start event, followed by the Issue Contract
task, and ending in aterminate event as is shown next.

oz
I'\_/'l 1 Issue [ <
Contract

Select the connection between the start event and the I ssue Contract task. Invoke the loop
pattern. Fill in the Loop Parameters tab asis shown next. This means, enter Data
Complete and Accurate? as the name of the decision. Select the Application business
item as input of the merge and output of the decision. The business item input state is
Accepted, its output state is ApprovedForContract. Name the exit branch Y es and the
loop branch No. Enter a 70 % probability that the exit branch is taken and a 30 %
probability that the loop branch must be taken. Select IncompleteForContract as the
businessitem state for the loop branch. The state for the exit branch is aready set from
the output business item state of the decision.
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Loop Parameters | Loop Body Tasks Rework Tasks

Input Output
Drecision Name Data Complete and Accurate?
[mput Business [tem m COutput Business ITtem D
[mput Business [tem State m Output Busimess [tem State D
Branches
Branch MName Probability Business [tem State

Exit Branch | Yes 70 D
Loop Branch | MNo 30 D

Now fill in the Loop Body Tasks tab as is shown next. Enter the task name Review
Employee Datain the second row, select the Business item Application, but do not select
a specific business item state as the Application item can be in two different states after
the review. The business item state field for the merge can show the value Accepted at
this stage, but when you fill in the Rework Tasks tab as described next, it will be
synchronized to show the value No State. Note that ‘ No State’ in WebSphere Business
Modeler indicates ‘any state’ — a business item is always in some state, but it can for
example bein one of several possible output states after atask has been executed. Thisis
for example the case with the Review Employee Data task that sets the state of the
Application to either IncompleteForContract or ApprovedForContract as we can see from
the business item states of the loop and exit branches.

Loop Parameters |Loop Body Tasks Rework Tasks

Task MName Business [tem Business [tem State
Merge Application Mo State
Review Employes Data  Application Mo State

Now fill in the Rework Taskstab asis shown next. Enter the task name Return to
Submitting Manager in the second row, select the Business item Application, and specify
IncompleteForContract asits state. The first row should aready show the information
that you entered in the Loop Parameters tab for the loop branch.

Loop Parameters |Loop Body Tasks Rework Tasks

Task MName Business Ttem Business [tem State
Mo Application IncompleteForContract
Return to Submitting Manager  Application IncompleteForContract

Click Apply Pattern. The start event is replaced by data flow showing the Application
business item entering the processin state Accepted. The decision branches show the two
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possible outcome states of the Review Employee Data task: ApprovedForContract and
IncompleteForContract. For the ApprovedForContract state, the exit branch named Yesis
taken and it connects to the Issue Contract task. For the IncompleteForContract state, the
loop branch named No is taken and it leads back to the merge. On the loop branch, we
can see the Return to Submitting Manager task as the only rework task in this example.

e
=l -
T e T
Contract
[0 application [ApprovedForCantract ]
e ”— F0.0% Yes
21 spplication [IncompleteFarCantract]
Data Complete o
-~ and Accurater S0 % IO
o =l [ Application e
| _ O Application [Accepted] —@ R e | £l %) spplication [IncompleteForCantract]
H Data | Retunto |
. Submittin. ..
} _” 21 Application

Related Patterns: Use the Sequence or Insert Task/Insert Process patterns to add more
loop body or rework tasks and subprocesses to aloop. Y ou can add unstructured cyclesto
your model by applying the Alternative Branch pattern. See the description of this pattern
for more details.

Alternative Branch and Parallel Branch

Pattern Name: Alternative Branch/Parallel Branch

Intent: The alternative and parallel branch patterns allow you to create a new connection
that beginsin the connection that you select first and ends in the connection that you
select second. At the beginning and end of the new connection, either a decision and a
merge gateway in the case of the Alternative Branch pattern or afork and a join gateway
in the case of the Parallel Branch pattern are added.

The patterns make it possible to create processes with very flexible branching flows,
which go beyond the block-like structures that can be created with the Sequence,
Compound, and Loop patterns. The Alternative Branch pattern in addition allows you to
add unstructured cyclesto your model. Figures 2 and 3 illustrate process models that can
be created when using the Branch patterns.

Figure 2. Process model with unstructured alternative branches including a cycle.

25



i T3
Tl » T4
O—@-ﬁ T2 TS T7

T6 ¢ 78 ¢

The process model in Figure 2 contains 3 merges and 3 decisions, but these merges and
decisions are not placed in well-structured blocks such that one decision would aways be
exactly matched by amerge. We call such aflow unstructured. The process model also
contains a cycle involving merges M1 and M2 and decision D3.The two merges M1 and
M2 specify two possible entries into the cycle.

Figure 3. Cycle-free process model with unstructured parallel branches.

Tl

T3 Jé

12

T4

The process model in Figure 3 shows an unstructured model with parallel flows starting
and ending in different forks and joins. For example, join J2 synchronizes two branches
that are opened by fork F1 and fork F2. Note that a process fragment with forks and joins
must never contain acycle, i.e., abackward connection leading back to ajoin. A cycle or
loop that beginsin ajoin will always have a deadlock as the join waits for input from all
branches before it can execute, but the loop branch can only provide input after the fork
has executed. Thisis an impossible situation called a deadlock. The control-flow analysis
contained in this release of the accelerators allows you to automatically detect deadl ocks
and other types of control-flow errors. See Part 1 of this article series for details.

Also Known As: The Alternative Branch pattern is a combination of the Exclusive
Choice followed by the Simple Merge workflow patterns (see Russell et a. in Resources
below).When used to create backward connections, it enables users to add the Arbitrary
Cycles pattern to their process models. The Parallel Branch pattern is a combination of
the Parallel Split followed by the Synchronization workflow patterns (see Russell et a. in
Resources below).
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Structure: The patterns do not have awizard. To create unstructured models, select two
connections by holding the SHIFT key pressed. Click first on the connection where the
branch should begin and click second on the connection where the branch should end.

Consequences: In order to create a correct model, you must only use one type of branch
in afragment of your model. If you mix both types within afragment, your model will
always contain control-flow errors. We have guarded the application of both branch
patterns in the accelerators to prevent you from applying a branch incorrectly. Y ou will
see the following error messages when trying to apply the Alternative Branch pattern to a
fragment that contains afork or join gateway:

=,

Apply Alternative Branch Pattern

@ To apply this pattern, the enclosing fragment must not contain a fork or
a join.

Ok

A parallel branch may only be added to process fragments that do not contain a decision
or merge gateway:

=,

Apply Parallel Branch Pattern

@ To apply this pattern, the enclosing fragment may not contain a decision
or a merge.

Ok

Furthermore, a process fragment with forks and joins must never contain acycle, i.e., a
backward connection leading back to ajoin. The pattern prevents you from adding a
cycleto your model when applying the Parallel Branch pattern. The following error

message is displayed:
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=,

Apply Parallel Branch Pattern

@ The application of the Parallel Branch Pattern must not introduce a cycle,

Ok

Sample: In our first example, we look at the most common use case for the Alternative
Branch pattern, namely the creation of a cyclic process by adding a backward connection
to the model. Create a process model that contains the Review Employee Data and I ssue
Contract tasks in a sequence as is shown next.

o o
=l =l
U Revigw Issue @
Ermployes Data Contract

Now hold the SHIFT key pressed and select first the connection between the two tasks,
followed by the connection between the start event and the Review Employee Data task.
Note the two different markings of the selected connections in the next screen capture
that distinguish the order of selection.

o [
. = =
—a—m—n D—n—D—u—.j —h—
U Review Izzue @
Employee Data Confract

Apply the Alternative Branch pattern. A cycle will be added around the Review
Employee Datatask, i.e., this task becomes part of the loop body that you just created. To
add rework tasks to this loop, select the backward connection, i.e., the loop branch
leaving the decision and apply the Sequence pattern for example.

i
i

Issue @
Contract
O—|

—
—”—r H_J +H— 50.0% Output Condition
Feview

” Employee Data 1
F DeCiion  5n,0%, Output Condition:2
A
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In our second example, we discuss a use case where an additional connection between
two alternative branches must be added. Take alook at the model of a mortgage approval
process with two alternative branches that is shown next.

- = i

E e &=

S00% ves Send Complete Setup
g Mortgage. .. Documents Account .. =
O— n
(5] (5]
5 3 3 [
%) - ) ————————® 0 -
SE?.D_I? Mo Send Close
Sk Rejectian Application

If the customer is not creditworthy, argection is sent by the bank and the application of
the customer is closed. If the customer is creditworthy, a mortgage offer is sent, the
documents are completed, and an account is set up for paying out the mortgage. We
notice that the process model assumes that the customer accepts the offered mortgage.
This may not always be the case. If the offer is rejected by the customer, the bank
employee should contact the customer to find out why and then also close the application.
To achieve this change in the process model, hold the SHIFT key pressed and select first
the connection between the Send Mortgage... and Complete Documents tasksin the Y es
branch of the decision and then the connection between the Send Rejection and Close
Application tasks in the No branch of the decision.

- - i

P 9 o
M0O%Yes Y gong T ] complete | 7 Setup ]
: Mortgage... Docurments Account ... =
O— 5

[ [

——— 2 3 "

2 - A -

SE?.D_ % No Send Close
SCEl Rejection Application

Invoke the Alternative Branch pattern. A new connection connects the two branches that
is guarded by new decision and merge gateways.

i

~ @ [
; - | Complete | T Setup |
=0.0% Yas ’—b O ——0 ”— 50.0% Qutput Condition DOCUmEnts Account ... o
2 Mortgage... o —[|
O—- Decsion:2 o, v, Output Condition:2 L ” g _|—>
- —g—
J ] } Close
50.0% Mo \_. d o G H Application

Send

Decision
Rejection

Place the Contact Customer task on this connection by invoking the Insert Task pattern.
Change the description of the decision to Customer Accepts?. The result is a process
model where the customer is contacted when he does not accept the offer.
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Customer }

0
Close

50.0% No @
Application

Decision 1 Send — ”
Rejection

We could apply the Alternative Branch pattern again to allow the bank to reviseits offer
after it has contacted the customer by adding a backward connection from the output of
the Contact Customer task to the input of the Send Mortgage .... task.

In our third example, we look at a use case for the Parallel Branch pattern. Our example
describes the activities of auser when ordering products in an online shop. We would like
to modify this process such that the user must additionally read warranty conditions and
accept the payment and warranty conditions once he has read both. In parallel, he can
read the product information. To achieve this change, we select the incoming connection
of the Read Product Information task first, followed by the outgoing connection of the
Read Payment Conditions task asis shown next.

filla
&l
E 1 Read Product |
E:‘ = Inforrmation —l" = H E
O vsanie <[ o —@
Yisit Online e v Order &
Shiop » —L E (L= H
i
1 ReadPayment |
Conditions

A new parallel branch is now added to the model asis shown below.

E

@ ﬁ e [ -

U—’ E; ”_ ‘E} —L” ”} e _U_. order | T\
V|sgr%r;hne Lo _ = ”} + _ﬂj

,,u:
1 Read Payment |
Conditions

Add the Read Warranty Conditions task to this branch and add the Accept Conditions
task to the connection leaving the join added by the pattern to complete the intended
change of the process model asis shown next.

s

@
j Read Product
Infaormation
- s
E —|_, = vy Order L
U_' Visit Online 4’“_ T Read Warranty _[.“ -
Shap - Conditions N (&l
&l n Accept
Read Payment “ Conditions

Conditions
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Related Patterns. To add additional tasks and subprocesses to the created branches, use

the Insert Task, Insert Process, and Sequence patterns. To improve the layout of the

resulting process model, it may be necessary to reorder the branches entering or leaving a

gateway. The Automatically Order Branches refactoring can automate this for you. To
combine gateways that connect directly to each other into a singe gateway, apply the

Merge Elements transformation. See Parts 3 and 4 of this article series for more details on

transformations and refactorings.

Configuration of the Accelerators Palette

The Accelerators palette is a configurable Eclipse view that provides you with an easy
access to the avail able patterns, transformations, and refactorings. Y ou can place it
anywhere on your screen and customize it to your needs.

To open the Accelerators palette, select Window>Show View>Other...in WebSphere
Business Modeler. Then scroll down to Business Modeler Views, salect Accelerators

Palette and click OK.

r@ Show View @

type filter text]

+- = General ~
+- = Ant
== Asset Management Views
== Business Modeler Views
& Accelerators Palette
Es Atfributes YView

1 Aandit Trail
L4 >

lUse F2 to display the description for a
selected view,

Ok | | Cancel

The palette will install as anew view at the bottom of WebSphere Business Modeler.
Y ou should need to install the palette only once and it should be available for you the
next time when you open WebSphere Business Modeler on the same workspace.
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However, when you switch between the 4-pane, 2-pane and 1-pane layouts in WebSphere
Business Modeler, the palette will close and you must reopen it.

Click on an icon in the palette to invoke a pattern, transformation, or refactoring. Hover
with your mouse over an icon to see a short description of it.

Click right on the grey tab of the Accelerators palette view and select Detached asis
shown next.

o= Qutline | @ Accelerators P -I;:a_stn‘:fiew: =
Detached

Patterns

[=l&]-]=l=]=]

Transformations Size »

[ Minilmilze

Refactorings Maximize

[ Close

You can now move the palette to any position on your screen. You can aso resize the
palette as any other window. We found it convenient to add the palette to the lower left
pane in WebSphere Business Modeler as is shown next.

giE- 230 : O000O:6-
2: Project Tree 1@ =% =0|(0wx & Altenative Compound |27 4 1 on 5
=+ HR Processes Al 4 @ @ - |100% |w)l B - = |B- % - H &
= (& Business items [ Tl
0 Application “Ean.
[# Contract CiRe Step 3: Loop Pattern
b e
{2 Employee Record =
= & Processes l; i 7
=& Hiring O Task | =
&= Approve Hire and Tssue G || 9 M | &) *g H a {l s
; HBu ' el ¢ — Yes
2% Evaluate Candidate - Faulb _ |‘ = g i mas
25 Evaluste Candicte - Final |7 FT- > ” Employes Data D -
g i - ) Dat. =}
&5 Handlle Signed Contract - ¢ || W, complete M0 2 i
&5 Handle Signed Contract - F 00 an Submitting Manager
=-lai, Resalrces ud (e Accurate?
il _ 2] ||zData
&% Qutling | @ Accelerators Palette 22 7 0|/ =gy . | ¢
P [ Aftributes - Alternative | & Simulation Control Pa |l Storyboard 2 il Business Measures | ‘o Errors (Filter matched | &
atterns
BRREEERE
Transformations
Refactorings

The Accelerators palette by default shows all icons of al patterns, transformations and
refactorings. However, you can also select your subset of accelerators and arrange them
in groups with names of your choice.
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For this purpose, invoke Window > Prefer ences in WebSphere Business Modeler. In the
Preferences view that opens, select the Accelerators Palette as is shown next.

&

tvpe filter text

¥

zeneral

Accelerators Paled

Agent Controller
Ant

Asset Managemer
Backward Compa
Business Modelirg
Data Managemen
Ecore Diagram
Help

Importer
InstallUpdate
Java EE
Javascript

JPA

Jython

Medal Walidatinn

b

Accelerators Palette = -
Selected Operations Available Cperations
== Patterns Add

&% Insert Task
&2 Irsert Process. ..
== Seguence. .,
= Altermative Branch
= Parallel Branch
o Loop...
B Alternative Compourg
& Parallel Compound. .
== Transformations
== Refactorings
< >

Femove

]

lRestore Defaultsl | Apply ]

[ oK H Cancel l

The Selected Operations view lists all operations, i.e., patterns, transformations, and
refactorings that are currently shown in the Accelerators palette. The Available
Operations view shows you any remaining operations that are not yet shown in the palette.
By default all available operations are selected for the palette and the Available
Operations view is empty.

Y ou can perform the following configuration operations:

e Define and add your own groups by entering a group name in the text box below

the Selected Operations view and pressing the Group button. The new group is
added to the Selected Operations view.
e Rename agroup by double-clicking and editing a group name in the Selected

Operations view.

e Remove agroup by selecting the group in the Selected Operations view and then

click on the Remove button. The group will disappear and its operations will be
listed in the Available Operations view.
e Add an operation to agroup by first selecting the group in the Selected Operations

view, then select the operation in the Available Operations view and then click the
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Add button. The operation will disappear from the Available Operations view and
be added to the selected group. Y ou do not need to expand the + sign in front of
the group to add an operation.

e Remove an operation from a group by expanding the + sign in front of the group,
then select the operation and click the Remove button. The operation will
disappear from the group and be added to the Available Operations view.

e Move an operation from one group to another by dragging and dropping the
operation within the Selected Operations view.

e Change the order of operations within a group by dragging and dropping the
operation within the group expanded in the Selected Operations view.

An operation can only be selected for one group at atime. To return to theinitial default
setup of the palette, click on Restore Defaults. When adding or removing operations to
or from agroup using the Add or Remove button, multiple operations can be selected in
the views by holding SHIFT or CTRL pressed.

In the screen capture that is shown next, we configured the Accelerators pal ette such that
it only shows the 8 available patterns.

2 Preferences O
type filter text Accelerators Palette & - -
- General . . .
Accelerators Palette Selected Operations Avallable Operations
= Agent Controller = (= Patterns Add \ Autolink Elements ~
e ANt & Insert Task %Togg\g Gateways
= Agset Management & Insert Process... @ = Associate Data. .
Backward Compatibi == Saquence. .. = Automatically Crder Branches

LReorder Sequence

= Busiress Mode\ing g Slterlrlwa‘ltg : Brﬁnch 82Convert to Alternative Compound
Change A“3|V§'5 - ElelERElRal 2 Corvert to Sequence
Crystal Reporting Loop... . [l Extract Subprocess
Currency Definitic & Alternative Compound... EtInline Subprocess
Dvnamic and Pro £ Parallel Compound... ¥iRemove Region v
Locale ' S
Logging @
W
2 Movles > |Re5tore Defaults‘ [ Apply |
@ [ oK ] [ Cancel ‘

To achieve the configuration, delete all groups except the Patterns group. Reorder any
patterns within the Patterns group by dragging and dropping them within the group as
you like. Then click Apply and OK. Y our changes should be immediately visible in the
palette.

If aconfiguration change is not visible in the palette, close and re-open the palette for the
view to refresh, i.e., select Window>Show View>Other ... in WebSphere Business
Modeler. Then scroll down to Business Modeler Views, select Acceler ator s Palette and
click OK. A palette configuration is valid with respect to aworkspace. This means, for
each workspace you can have a different configuration, but it also requires that you



configure your palette each time you switch to a new workspace if you want to deviate
from its default configuration.

Summary

In this article we introduce you to the patterns that are available in release 2.0 of the IBM
Pattern-based Process Model Accelerators for WebSphere Business Modeler. The
patterns enable you to add common and widely used control- and data-flow structures
such as parallel and aternative branches or loops to your model in asimple, fast and
correct manner. Sample scenarios illustrate the use of the patterns and explain in detail
how patterns are instantiated with business items and business item states.

This article also describes how to configure the Accelerators palette.

Resources

= |BM Pattern-based Process Model Accelerators for WebSphere Business Modeler
Part 1: Understand Process Patterns and Quality & Change Management during
Process Modeling, IBM DeveloperWorks, forthcoming 2009. See here.

= |BM Pattern-based Process Model Accelerators for WebSphere Business Modeler
Part 3: Master Process Model Change with Ready-to-Use Transformations, IBM
DeveloperWorks, forthcoming 2009. See here.

= |BM Pattern-based Process Model Accelerators for WebSphere Business Modeler
Part 4: Improve Process Models through Refactoring, IBM DeveloperWorks,
forthcoming 2009. See here.

= N. Russdl, A.H.M. ter Hofstede, W.M.P van der Aalst, and N. Mulyar: Workflow
Control-Flow Pattern Library: A revised View. BPM Center Report BPM-6-22,
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= |, Buschmann, R. Meunier, H. Rohnert, P. Sommerlad, M. Stal: Pattern-Oriented
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This article series walks you through the IBM Pattern-based Process Model Accelerators V2.0 for
WebSphere Business Modeler, a set of plug-ins for IBM WebSphere Business Modeler that add patterns,
transformations, and refactorings to your business process modeling environment. In Part 3 of this article
series we discuss transformations that apply a complex change to a process model encapsulated in asingle
click.

Introduction

Thisarticleis Part 3 of aseries of 4 articlesintroducing IBM Pattern-based Process
Model Accelerators V2.0 for WebSphere Business Modeler. The accelerators, as we will
call them from now on, provide you with a set of plug-ins for IBM WebSphere Business
Modeler that add patterns, transformations and refactorings to your business process
modeling environment. In addition, a feature to automatically detect control-flow errors
isat your disposal.

By using the accelerators you move away from atraditional business process modeling
approach where process models are drawn by dragging and dropping elements on the
drawing canvas that are then manually connected. The accelerators enable you to create
business process models of higher quality by composing them from larger building
blocks or by applying semantically correct change operations to your entire model with a
single click. Y our models will contain significantly less modeling errors, modeling
becomes a much more fun exercise and you will experience productivity gains of about
70 % compared to the traditional approach.

In this article, we discuss the transformations that are contained in this release of the
accelerators. A transformation is a complex change to a business process model that you
can apply with asingle click. Y ou can understand it as a macro-editing operation that
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contains a sequence of severa editing steps that add, delete, or modify elementsin your
process model.

The following transformations are available in this rel ease of the accelerators:

1. Duplicate Element

2. Merge Elements

3. Replace Global Process ...
4. Remove Region

5. Associate Déta ...

6. Autolink Elements

7. Toggle Gateways

8. Reorder Sequence

9. Convert to Alternative Compound

10. Convert to Sequence

Prerequisites

Thisarticleis Part 3 of an article series and we assume that you are familiar with Part 1
of this article series. This means,

e you have IBM WebSphere Business Modeler V6.2.0.1 with Fixpack 1 installed
and

e you installed the accelerators and worked through the example modeling project
HiringExample.mar

We also assume that you have basic knowledge of WebSphere Business Modéler, i.e.,
that you are familiar with the product and you have gained some modeling experience
while creating business process models. Y ou should also be familiar with the basic model
elements such as gateways, tasks, subprocesses, start and terminate events from the
Business Process Modeling Notation (BPMN) as available in WebSphere Business
Modeler. The help available in WebSphere Business Modeler provides you with the
necessary background.

Part 1 of this article series gave you detailed information on where to download the
accelerators and how to install them as well as how to validate your installation. Part 1
also introduced you to 5 of the available transformations: Autolink Elements, Convert to



Alternative Compound, Merge Elements, Associate Data, and Toggle Gateways. In
addition, it introduced you to the Control-Flow Analysis that allows you to easily locate
modeling errors in your process model. Part 2 provided you with detailed documentation
of the available process patterns and explained how to configure the Accelerators palette.

General Hints on How to Use the Transformations

In this article, we describe all available transformations in detail. Following Fowler (see
Resources below) and the common guidelines for the description of patterns, we describe
atransformation (and arefactoring in Part 4 of this article series) using the following
information.

Transformation Name: A descriptive name that helps to identify and refer to the
transformation.

Intent: A description of the goal behind the transformation.

M otivation: Reasons for using the transformation and circumstances under which it is
not applicable.

Mechanics: A concise step-by-step description of how to apply the transformation. As
our transformations encode a complex editing operation in asingle click, we focus on
describing the preconditions, i.e., how to correctly select the model elements to which the
transformation is applicable, and the effects, i.e., the change that happens to your model.

Sample: An example showing how the transformation works.

Related transfor mations: If applicable, we point you to selected patterns,
transformations, and refactoringsin this release of the accelerators that are especially
useful when being combined with the described transformation.

A transformation is usually applied to a selected set of model elements, which can be
connections, activities, gateways, and events. When you have nothing selected, a
transformation is either applied to your whole model or it is not applied at al depending
on what the transformation does.

Following your selection of model elements, you have two choicesto invoke a
transformation:
1. click on the drawing canvas of your business process model diagram and then
invoke the transformation at the bottom of the pull-down menu, or
2. click on the corresponding graphical symbol in the Accelerators palette.

We explained both choicesin Part 1 of thisarticle series.

We recommend that you save your model before you apply atransformation. Thiswill
make it easier for you to undo unwanted changes by ssimply discarding a model and



reopening it again in itslast saved state. Alternatively, you can use the undo function
provided by WebSphere Business Modeler. Thiswill undo each of the individual editing
operations out of which a transformation is composed in a step-by-step manner.

Duplicate Element

Transformation Name: Duplicate Element

Intent: Creates a copy of a selected activity that inherits the attributes of the activity and
its outgoing connections. Between the selected activity and its copy anew control-flow
connection is added.

Motivation: Use thistransformation to duplicate a selected local or global task, human
task, business rulestask or service and connect the selected activity with an outgoing
connection to its copy. The copy inherits all attributes of the selected activity. Use the
transformation when you are refining the activities in your model, i.e., when you want to
split the functionality that is encapsulated within one activity of your current model
across two activities, but the two new activities will still share alarge subset of attributes.

M echanics: Select exactly one activity (local or global task, human task, business rules
task, or service), but not alocal or global subprocess or loop model element (While-Loop,
Do-While Loop and For Loop in WebSphere Business Modeler) and invoke the
transformation. A copy of the selected activity is placed on the canvas to the right of the
selected activity. All outputs of the selected activity are removed and added to the copy.
Only asingle control-flow output remains for the selected activity that is connected to the
single control-flow input of the copy. Attributes such as for example an associated
organization or classifier are inherited by the copy.

When you try to apply the transformation to alocal subprocess, the following error
message is displayed.

o]

rDupIicate Element

@ To duplicate an element, please select an activity, but not a process
or loop.

Qi

Sample: Our first example shows a selected business rules task at the left and the result
of applying this transformation to this task on the right.
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Our second example shows a human task named Review Application with a business
item input and two business item outputs. The task is colored by organization unit.
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The result of applying the Duplicate Element Transformation to this human task is shown
next.
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The associated organization unit isinherited by the copy of the task, which isreflected in
the coloring.

Related transfor mations: Thistransformation is similar to the Insert Task pattern, but
creates a new activity by reusing the attributes of an existing activity. In contrast to Insert



Task that only creates atask, this transformation can create human tasks, business rules,
and copies of global processes. The inverse transformation is Merge Elements.

o
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Merge Elements

Transformation Name: Merge Elements

Intent: Takestwo model elements of the same type that are directly connected and
merges them into a single el ement of this type.

Motivation: Use this transformation when you want to simplify your model and the
intended simplification implies to delete elements, while preserving the existing flow.
The transformation is especially useful when you want to simplify branching flows by
combining several gateways into a single gateway.

M echanics: The Merge Elements transformation is applicable to pairs of directly
connected gateways, local or global tasks, human tasks, business rules tasks, or services,
but not to local or global subprocesses and loop model elements. To apply the
transformation, you must select exactly two elements of exactly the same type and these
elements must have a direct connection. The transformation del etes the second element in
the flow and reconnects all its outgoing connections by modifying the outputs of the first
element.

When you select elements of different types, elements to which the transformation is not
applicable, elementsthat are not directly connected, or more than two elements, the
following error message is displayed.

-Merge Elements

@ To merge elements, please select two elements of the same tvpe that are
connected with each other, but not processes or loops.

QK

Sample: Our first example reverses the effect of the Duplicate Element transformation
that that we discussed in the sample of the Duplicate Element transformation. Select the
two human tasks as is shown next.
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Then invoke Merge Elements. The two human tasks are recombined by deleting the
second task and adding any outputs of it to the first task asis shown next.
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Our second sample illustrates the effect of the transformation on decision gateways.
When merging two connected decisions as is shown next, the second decision is removed,
but its branches are combined with the branch of the first decision.

Ey Phone
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In this example, the Interview? and How? decisions are selected for applying the Merge
Elements transformation. The result is shown next. The branch names and conditions are
combined by “and”. The name of the first decision is preserved.
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s |
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Note that any expressions that were defined for a branch are removed by the
transformation, because they are not valid in the context of the combined gateway. We
recommend that you verify the output conditions and their percentages after you applied
the transformation to decision gateways, because the transformation cannot imply your
intended decision logic.

Related transfor mations: The inverse transformation is Duplicate Element, but this
transformation is only applicable to activities, not to gateways.

Replace Global Process ...

Transformation Name: Replace Global Process

Intent: Replaces a selected global process by another global process chosen by the user
from the processes that are available in the current modeling project or its reference

group.

Motivation: Reusing processes across several models is a common practice. When
changing a process model A that isreused in a process model B, it can happen that a
changein A makesitsreuse in B obsolete, requiring to replace A by some other process
C in model B. The Replace Global Process transformation allows you to perform such
replacements easily.

M echanics: Select aglobal process and invoke the transformation. A window will open
that allows you to browse to the available process models in your workspace as is shown
next.
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2 Replace Global Process

Select the process to replace 'Evaluate Candidate - Faulty Version'

@ Select a global process to add an instance of the process to the diagram.
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Cancel

Select a process from the list and click OK. The selected process will replace the process
in the diagram and it will be connected to the existing flow by adding any missing inputs
or outputs to the process. This modification of the inputs and outputs can make the
occurrence of the global processin the current process model inconsistent with the global
process definition in the workspace. Thisinconsistency is shown in the Errors View when
saving the transformed model. We discuss in the samples section how to address such an
inconsistency. If you want to avoid any inconsistencies, only replace processes with each
other that have exactly the same inputs and outputs.

Sample: In our example, we discuss what happensif aglobal processis replaced by
another global process that does not have all inputs and outputs defined to re-establish the
existing connections in the process model.

The process model that is shown next reuses a Verify Goods process that has a Bill, an
Order, and a Package business item as inputs and outputs. Our goal isto replace the
Verify Goods process by asimpler Verify Bill process that has only the Bill business
item as input and output.

= D L & W] =
D H_J . 51 Order L verify Goods | [°1 Order & ol ~
Y 1 P(;EZ';‘SB [°] Package C) Package Ship Goods 7 @)



The transformation adds the missing Order and Package business itemsto the Verify Bill
process to reconnect it to the existing flow in the model. When saving the transformed
model, an error is displayed that the process invocation of Verify Bill isno longer
consistent with its global process definition.

- CyEil e Casil -
Y o L Ciorder X werifygill L Clorder (I - ®
(& ] F'émrléle [C] Package () Package | =P Goads <
oods @ - - -

Y ou have two choices to address this error:

1. You can modify the global process definition of Verify Bill and add the required
inputs and outputs. Thiswill affect other process models that use this process,
because you adjust a global process definition to the local requirements of one
reusing process.

2. You can click on the process invocation of Verify Bill in the diagram and select
Update Global Element from the pull-down menu. Then save your model. The
error will disappear and only those inputs and outputs remain connected that the
global process definition provides. With this second option, you adjust your local
usage of a process to its global process definition.

R werify Bill

B L 16l . L 1Bl 4

'\__/' S Provide ¥ % Ship Goods 7 )
Goods ¥ .

Y ou should consider how any dangling inputs and outputs of areused process are
handled by your process model. In this example, the Ship Goods task cannot execute as it
does not receive the required Order and Package inputs anymore. In the screen capture
below, we have decided that these inputs are directly provided by the Provide Goods task.

‘&
’—>- verify Bil L (Bl
E CIEil E
e . L [CJorder o
U "9 pPavile ¥ Spage " Ship Gonds - )

Goods

Related transformations: nonein this release.
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Remove Region

Transformation Name: Remove Region

Intent: Cuts out an entire connected region containing an arbitrary selection of connected
model elements and reconnects the remaining flow.

Motivation: Use this transformation when parts of your model are no longer valid and
you want to discard them, but you would like to be supported in reconnecting the
remaining flow in the model. The transformation behaves like a smarter delete that
removes elements from the model, but is capable of reconnecting the remaining ones.

M echanics: Select an arbitrary, but connected region of your model by clicking on model
elements or pulling your mouse over a part of the diagram holding the left mouse button
pressed. When you rel ease the mouse button, all model elementsin this part of your
model will be selected. Then invoke the transformation. It deletes all selected elements
and tries to reconnect the remaining flow, i.e., it connects those connections entering and
leaving the region removed by the transformation. The automatic reconnection may not
always lead to a correct control flow when the process model contains complicated flow
logic involving parallel and alternative flows that are opened by forks and decisions and
end in joins and merges. In Figure 1, we illustrate 5 possible situations.

Figure 1: Five possible situations for connections crossing the boundaries of aremoved
region (situation 1 leftmost, situation 5 at the right).

_____________________________________________

Situation 1: If only a single control-flow input and output connection exist for the
selected region, a so-called fragment is removed from the model (see Part 2 of this article
series). Removing a fragment always leads to a correctly reconnected flow.

Situations 2 and 3: If several control-flow input connections enter the selected region, but
only one output connection exist or vice versa, afork or join is added between the
connections to reconnect them.

Situation 4 (combines Situations 2 and 3): Several control-flow input and output

connections enter the selected region. Input connections are combined with ajoin, output
connections are combined with afork and the join and fork are connected with each other.

11



Situation 5: A single data-flow connection enters the selected region and a single data-
flow connection leaves the selected region and both data-flow connections have the same
business item associated. The two connections are reconnected. In case of several data-
flow connections that enter or leave the selected region or if different businessitems are
associated with the connections, the model becomes disconnected.

The reconnected flow can become incorrect in Situations 2, 3, and 4. For example, when
incoming connections are opened by a decision gateway, they are now connected with a
join introducing a deadlock into the model. See Part 1 of this article seriesfor a
discussion of control-flow errors and how to easily detect such errors using the Control-
Flow Analysis provided with this release of the Accelerators. We recommend to run the
Control-Flow Analysis whenever aregion was removed from the model that had several
incoming and outgoing connections.

In Situations 2, 3, and 4, the transformation will not always remove all gatewaysto alow
the user to inspect the structure of the control flow that crosses the region borders and
make manual changesif desired. We discuss an illustrating example in the Sample
section.

Sample: In our first example, we select and remove a fragment with a single incoming
and outgoing connection as is shown next.

—n

[
m = o
I : Reject : i

Crder

Lt

In Stock Mo l . sl

Suspend |
Order

Following Situation 1, the fragment is removed and the two connections are merged into
asingle one asis shown next.

O—[|- s } 1@
In Stock Nul . - - _J_>
Suspend
Order
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In our second example, we select aregion of two tasks that are located on two separate
flows, which are not connected to each other.

S g?t o
|~ ﬂ — } —ﬂ---L
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The two tasks are removed, but the gateways remain in the flow connecting the empty
branches with each other.

72 e

M
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Order
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To remove both gateways, they must be both selected. This selection determines a

fragment with a single incoming and a single outgoing connection, which is removed by
the transformation.

The next screen capture shows what happens if only the merge gateway is selected. This
selection determines a region with two incoming connections and one outgoing
connection that is not afragment. Situation 2 applies and a join is added to the model to
reconnect the two incoming connections with the single outgoing connection. A deadlock
isintroduced into the model that must be manually resolved by for example applying the
Toggle Gateways transformation to the join gateway, which changes it to a correct merge.

F - o {ﬂ:—v ”} v _“"L”}
U—»-—-H_mgtmk Yes_l_p = j”

Mo | Suspend |
Crder
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Related transfor mations: Apply the Control-Flow Analysisto validate your process

model when a region with more than one incoming or outgoing connection was removed
(see Part 1 of thisarticle series for details on how to use the Control-Flow Analysis). Use
the Toggle Gateways transformation to change any forks or joins to decisions and merges
in case of adetected control-flow error. See the description of this transformation in this

article for further details.

Associate Data

Transformation Name: Associate Data

Intent: Assigns anew business item to selected connections or to al connectionsin a

process model or removes an existing business item.

Motivation: Use this transformation when you want to change control-flow into data-
flow and vice versaor if you want to modify existing data flow.

M echanics: Select an arbitrary region of your process model or specific connections and

invoke the transformation. A window will open that allows you to browse the business

items that are available in your modeling project.

2 Type Selection

Select type
Yol can use F3 or F4 to highlight previously used types,

OMo type
O Basic type
: Boolean

®) Complex type

O

[1Show all projects

=12 HR Processes
=@ Business items

{## Employee Record
+-lgd Resources
(@ Organizations
LA Business services
(3 Business service objects
w2 Part2-Tests

Ok

] l Cancel
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Click one of the radio buttons to select either no type, abasic type, or a complex type and
select one of the available businessitems. Then click OK. If you select no type, all
businessitems that are associated with the selected connections will be removed leaving
only control flow in the selected region of your model. If you select a basic or complex
type, the selected business item will be associated with the selected connections changing
or adding dataflow in your process model. The types of inputs and outputs of tasks or
gateways involved in the selected connections are modified accordingly.

If no model element or connection is selected, the transformation is applied to the entire
model.

If control flow is changed to data flow on connections that include start and end or
terminate events, the transformation adds an input and output for the associated business
item to the process model. It reconnects the flow to thisinput and output and the events
are removed from the model. If data flow is changed to control flow, a new start and
terminate event is added to the model. The data inputs and outputs of the process model
are not removed in order to preserve the existing process interface.

When associating data with connections that involve global processes, the interface of the
global processis modified. This can lead to inconsistencies that are reported in the Errors
view when saving the model. See the sample provided with the Replace Global Process
transformation on how to address and resolve such inconsistencies.

Note that you cannot use this transformation to change the data flow in and out of
repositories as this flow should remain consistent with the type of the businessitem
associated with the repository.

Sample: The example shows an application of the transformation to an entire process
model with no elements selected. The Application business item is chosen as the
parameter of the transformation. It is applied to all connectionsin the example model
except the one connecting to the repository.

)y, Evauae  lspproveHre | [EaText 8
_— Candidate - and Issue Dacurment
Final Contract - Storage
Corrected, ., Final Yersion

Note that the start event is removed and that the Application business item becomes an
input of the process.
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Related transformations: nonein this release.

Autolink Elements

Transformation Name: Autolink Elements

Intent: Automatically connects model elements that are placed on the canvas following
simple layout guidelines.

Motivation: Tired of manually clicking on inputs and outputs and drawing a connection
between them? Place activities on the canvas following simple layout guidelines and let
the Autolink Elements transformation connect these elements for you and even insert the
right gateways between them.

M echanics: The transformation can be applied to both unconnected and partially
connected models to quickly create complex business processes. If no model elements are
selected, the transformation will try to connect all model elements on the canvas,
otherwise, it only connects the selected elements.

The following simple rules are applied by the transformation:

e |f tasks areto be connected in a sequence, they should be placed close to each
other in an approximate row.

o |f tasks are to be connected such that they occur on different branches of a
decision, then they should be placed in an approximate column.

e A gateway is added to the model when there is sufficient space between arow and
acolumn of tasks.

The transformation can result in a partially connected model when the transformation
cannot clearly determine which layout rules apply to the model elements.

Sample: The exampleillustrates the layout rules. Note that the start event, the Receive
Order task, the Ship Order task and the terminate event are placed in an approximate row.
Between the Receive Order task and the Ship Order task, three more tasks are placed in
an approximate column. Note that we left sufficient space between the Receive Order
task on the left and this column of tasks and the Ship Order task on the right such that a
gateway fits between them.

16
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Invoking the Autolink Elements transformation with no model elements selected
followed by applying the Auto-Layout leads to the process model asis shown next. A
decision and merge gateway are added to the model such that the tasks in the column are
placed on three branches that are connected by these gateways. All model elements are
connected.
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By default, the transformation will only add decision and merge gateways to create
aternative branches. It cannot know whether the user wants to create alternative or
parallel flow. Use the Toggle Gateways transformation described later in this article to
change decision and merge gateways to forks and joins.

Our next example explains how to apply the Autolink Elements transformation to
partially connected models. We reuse the first example, but remove its start and terminate
events asis shown next.

i
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—

Now we place atask Approve Order above the existing column of tasks. Our goal isto
add another branch to the existing decision and merge. Select this new task and both
gateways as is shown next and invoke the Autolink Elements transformation.
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A fourth branch is added to the decision and merge gateways. Note that selecting the
gateways s critical for the transformation to correctly connect the new task. More than
one task can be placed on a single branch by arranging several tasks on arow.
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Our next goal isto place this entire process fragment on a branch within another decision.
Add the tasks Create Order, Suspend Order, and Print Order Information on the canvas as
is shown next.
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Then invoke the transformation again with no model elements selected. A new decision
and merge gateway are added.
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Note that a gateway isonly added if thereis at |east a single task placed before or after a
column of tasks. This means, in our example the Create Order and Print Order
Information tasks are essential —they are placed before and after a column of tasks made
up of the Suspend Order task and the fragment delimited by the Receive Order and Ship
Order tasks. The Autolink Elements transformation therefore recognizes the new branch
that isintended for the Suspend Order task and the need to connect this new branch with
anewly introduced decision and merge.

Related transfor mations: The Toggle Gateways transformation described next is very
useful to change adecision to afork and ajoin to amerge and vice versa. To place more
activities on a created connection, use the Insert Task, Insert Process or Sequence pattern.
To add data flow to your model, use the Associate Data transformation.

Toggle Gateways

Transformation Name: Toggle Gateways

Intent: Toggles a selected gateway, i.e., converts afork to adecision and vice versa and
convertsajoin to amerge and vice versa.

Motivation: Use this transformation to convert parallel branchesinto alternative
branches and vice versa. Useit also to correct modeling errors that are caused by
incorrectly paired gateways, for example, to change an incorrect decision/join pair to a
correct decision/merge pair.

Mechanics: To apply the transformation, select a single gateway that you want to toggle.
The transformation is applied to this gateway and to all correctly matching gateways.
This means, when you apply the transformation to a merge that pairs with a decision, the
decision and the merge will be changed to afork and join. To detect matching pairs (or
more generally matching sets of parallel and alternative gateways), the transformation
analyses the structure of the process model and toggles all those gateways that must be
toggled for the control flow to remain correct. When a control-flow error existsin the
model involving the selected gateway (see Part 1 of this article series), only the selected
gateway istoggled helping the user to change incorrect gateways.
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When no gateway is selected, the transformation is applied to the whole model if no
control-flow errors are detected. Otherwise, no toggling of gateways takes place.

Sample: The first example illustrates the toggling of matching gateways in a correct
process model. We start from a part of the Evaluate Candidate process that we used in
Part 1 of this article series asis shown next. In this part of the process, two decisions are
paired with a single merge.
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Select the merge gateway and invoke the Toggle Gateways transformation. The merge
and both decisions will be toggled in order to preserve the correctness of the process
model asis shown next. The three alternative branches are converted into corresponding
parallel branches. Toggling only the merge would have introduced a deadlock into the
process model.
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The second example illustrates the behavior of the Toggle Gateways transformation on a
model with a control-flow error. In this example, two forks are incorrectly paired with a
closing merge, which leads to a process model with alack of synchronization error.
Select the merge as is shown next.

*”_ T
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Invoke the Toggle Gateways transformation. Only the merge istoggled to ajoin
correcting the error in the model asis shown next.
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Our third exampleillustrates that the Toggle Gateways transformation does only affect
matching gateways in amodel. For this purpose, we embed the previous exampleinto a
decision/merge pair and select the second fork as is shown next.
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Now invoke the Toggle Gateways transformation. It only toggles the matching forks and
their join, but leaves the outermost decision and merge unchanged as is shown next.

21



Similarly, when toggling the first Decision named Evaluate Candidate only its matching
merge (the right most in the next screen capture) would be toggled.
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Related transfor mations: The Activity to Gateway Form transformation can be applied
to transform multiple incoming and outgoing connections of an activity to the
corresponding gateway structure, which would then allow you to toggle this gateway.
The Merge Elements transformation is useful in combining several gateways into asingle
gateway. To add missing closing gateways to amodel, use the Merge or Join Process
Ends and the Close Branches refactorings (see Part 4 of this article series).

Reorder Sequence

Transformation Name: Reorder Sequence

Intent: Reorders selected activities in a sequence based on a new order that is provided
by the user clicking on the model elements.

Motivation: Reordering the stepsin a process model isacommonly occurring change.
Either the order of activities that are already in sequence must be changed or activities
must be moved elsewhere in the process flow. Such areordering isavery time
consuming step requiring the user to manually delete and redraw connections. The
Reorder Sequence Transformation facilitates this change.

M echanics: The Reorder Sequence transformation is applicable to all activities, i.e., tasks,
local and global processes, business rules tasks, and human tasks, as well as loop model
elements. Hold SHIFT pressed and click on the elementsin the order you want to create.
Invoke the Reorder Sequence transformation on the selected elements. The selected
elements will be moved after the first element that you selected and control-flow
connections will be created between them. When elements are connected with asingle
data-flow connection, the associated business items are preserved and any required, but
missing inputs and outputs are added to the reordered activities to establish a new
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connection. The positioning of the model elements on the drawing canvasis not changed.
Use the Auto-Layout to properly layout the modified process model.

If only asingle element is selected or elements to which the transformation is not
applicable occur in a selection, the following error message is displayed.

-

rReorder Sequence

@ To reorder the activities, please select at least two.

Ok

Activities cannot be reordered if they are connected with multiple connections. In this
case, the following error message is displayed.

Reorder Sequence

@ Activities cannot be reordered if an activity has more than one incoming
or outgoing connection,

QK

Sample: Our example shows a sequence of model elements of different types that we
want to order alphabetically.
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= = el Ky S
= " ) Lbprocess
LS| i While Loo -
. Process 2 p
Task Business
Rules Task

To define the new order, hold SHIFT pressed and click in the following order on the
model elements. Business Rules Task, Process 2, Subprocess, Task, While Loop. The
sequence of clicks determines the new order. Apply the Reorder Sequence transformation
— it reconnects the elements in the specified order as is shown next.
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The positioning of the elements on the canvas is not changed by the transformation.
Invoke Auto-L ayout from L eft to Right to adapt the positioning to the new sequential
order.
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The second example illustrates a scenario of moving atask to the beginning of an
alternative branch. We use the initial part of the Handle Signed Contract process from
Part 1 of this article series. After the merge gateway, we added a Confirm Recelpt task
that we would rather like to move to the beginning of the Y es branch before the Verify
Necessary Signatures task. To achieve this change, hold SHIFT pressed and click first on
the Y es branch first, then on the Confirm Receipt task asis shown next. Note that you
must have the output branch selected, not the connection from the decision gateway to
the first model element on the branch.
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Invoke the Reorder Sequence transformation. The desired change is applied to the model
asis shown next.
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Applying the Auto-Layout adjusts the layout to the change.
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Related transfor mations: The Convert to Alternative Compound transformation takes a
set of selected model elements that occur in a sequence and places them on severdl
aternative branches. The Convert to Sequence transformation removes alternative
branches from model and arranges the model elements in a sequence.

Convert to Alternative Compound
Transformation Name: Convert to Alternative Compound

Intent: Takes aset of model elements that are connected in a sequence and places them
on different alternative branches embedded within a decision and a merge gateway.

Motivation: Aninitial version of a business process model is often created by defining a
sequential process flow. When later refining the model, one realizes that certain activities
should occur on different branches of the flow and that gateways must be added to the
model. The transformation allows a user to split sequences of tasks across alternative
branches that are automatically added to the model.
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M echanics: The Convert to Alternative Compound transformation is applicable to all
activities, i.e., tasks, local and global processes, business rules tasks, and human tasks, as
well asloop model elements. To apply the transformation, click on the activitiesin a
connected sequence that should begin the new alternative branchesin the model. Then
invoke the Convert to Alternative Compound transformation. For each selected activity, a
new branch is created. The selected activity becomes the first activity of this branch. All
activities that follow this selected activity and that have not been selected are also added
to this branch. All non-selected tasks that precede the first selected task are moved before
the decision gateway. This means, by selecting activities in a sequence the user specifies
subsequences for each of the alternative branches.

If activities are selected that occur on different alternative or parallel branches, the
following error message is displayed.

-

rConvert to Alternative Compound

@ To convert a seguence to an alternative compound, vou must select activities
that belong to a sequence in the process model,

Ok

Sample: In the example process that is shown next, the Review Order and Check if
Available tasks have been selected.

ad 8 @ i o
oY = = | Handle Open [EE |
- Receive Review Ordlers Check if Inform =
Order Order Awailable Customer

As aresult, two branches are created. The selected tasks are placed on these branches as
the first tasks followed by their successor subprocesses or tasks. The Receive Order task
that precedes the first selected task is placed before the decision.
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Related transfor mations: The Toggle Gateways transformation can be used to change
the created alternative compound to a parallel compound. The Reorder Sequence
transformation makes it easy to reposition activities within a newly created branch.
Convert to Sequence is the dual transformation that takes a set of selected activities that
occur on different alternative branches in amodel and orders them in a sequence.

Convert to Sequence
Transformation Name: Convert to Sequence

Intent: Transforms an alternative or parallel fragment of a process model into a sequence
of activities deleting all gateways.

Motivation: The Convert to Sequence Transformation removes alternative or paralel
branches from a model, but keeps all activities on these branches. The activities are
arranged in a new sequence. Such a change occurs for example when the branching
structure in amodel is obsolete and must be changed completely or when branches have
been removed and only asingle or afew branches are | eft that a user wantsto turninto a
sequence. Doing such a change manually would require the step-by-step deletion of all
gateways and the manual reconnection of the affected activities.

M echanics: The user selects asingle task or gateway. The selected model element
determines afragment that encloses this element. A fragment is a part of the process
model that is connected with one incoming and one outgoing connection to the remaining
model (see also Part 2 of this article series). All gatewaysin this fragment will be
removed and the activities contained in the fragment are ordered within a sequence. The
sequence is built by joining the individual branches starting from the top-most branch in
the diagram and proceeding until the lowest branch is reached.

The positioning of the activities on the canvasis not changed by the transformation.
Apply the Auto-Layout to improve the layout of the model.
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When selecting amodel element that is not a gateway or an activity, or when selecting
more than one model element, the following error message is displayed.

Convert to Sequence

@ To convert an alternative or parallel compound to a sequence, please
select one activity of this compound.

Ok

In a complex model, large fragments can contain smaller fragments. When applied to a
fragment, the transformation will not affect the structure of any of the contained smaller
fragments, i.e., these nested fragments will preserve their gateway structures. The
samples section below illustrates this behavior in detail.

Sample: The example explains the behavior of the Convert to Sequence transformation
on amodel with several nested fragments. Figure 2 shows an example model where we
highlighted 2 fragments with dashed blue frame.The Fulfil Order task is selected. It is
contained within a fragment that begins with a decision and ends with a merge. Within
this fragment, we highlighted a smaller fragment that starts with afork and ends with a
join.

Figure 2: Fragments in an Example Model.
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Invoke the Convert to Sequence transformation with the Fulfil Order task being selected.
The decision and merge are removed and the Fulfil Order and Reject Order tasks are
placed within a sequence beginning with the Receive Order task. The result is shown next.
The inner fragment of this process model is not affected by the transformation, i.e., its
fork and join gateways are preserved.
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If we had selected one of the tasksin the parallel compound, i.e., Check Payment, Order
From Stock or Determine Shipping, the fork and join would have been removed and the
three tasks would directly follow the Fulfil Order task. The decision and merge gateways
of the outer fragment would not be affected. The next screen capture shows the result of
the Convert to Sequence transformation with the Check Payment task selected before
application of the Auto-Layout.
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Related transfor mations: The Reorder Sequence transformation can be used to change
the order of the activities in the sequence that is created by the Convert to Sequence
transformation. Additional activities can be added to the sequence by using the Insert
Task, Insert Process, or Sequence patterns. To remove any part of the process model, use
the Remove Region transformation. Convert to Alternative Compound is the dual
transformation that takes a set of model elements that are connected in a sequence and
places them on different alternative branches embedded within a decision and a merge
gateway. To change an Alternative Compound to a Parallel Compound, use the Toggle
Gateways transformation.

Summary

In this article we discuss business process model transformations that are availablein
release 2.0 of the IBM Pattern-based Process Model Accelerators for WebSphere
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Business Modeler. Each transformation encapsul ates a complex change in asingle click.
For each transformation, we describe its intent and discuss the motivation why it should
be used. We explain how to correctly apply atransformation to selected model elements
and what effects the transformation has. A sample section provides the reader with
several examples that illustrate the power of each transformation.

By using transformations and combining them with the patterns and refactorings that we
describe in Parts 2 and 4 of this article series, user can master changesin a process model
in amore effective and more enjoyable way.

Resources
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Part 1. Understand Process Patterns and Quality & Change Management during
Process Modeling, IBM DeveloperWorks, forthcoming 2009. See here.
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IBM DeveloperWorks, forthcoming 2009. See here.

= |BM Pattern-based Process Model Accelerators for WebSphere Business Modeler
Part 4: Improve Process M odels through Refactoring, IBM DeveloperWorks,
forthcoming 2009. See here.
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This article series walks you through the IBM Pattern-based Process Model Accelerators
V2.0 for WebSphere Business Modeler, a set of plug-insfor IBM WebSphere Business
Modeler that add patterns, transformations, and refactorings to your business process
modeling environment. In Part 4 of this article series we discuss refactorings that apply
changesto a process model that do not affect its behavior asit can for example be
observed when simulating the process.

Introduction

Thisarticleis Part 4 of aseries of 4 articlesintroducing IBM Pattern-based Process
Model Accelerators for WebSphere Business Modeler. The accelerators, as we will call
them from now on, provide you with a set of plug-insfor IBM WebSphere Business
Modeler that add patterns, transformations and refactorings to your business process
modeling environment. In addition, afeature to automatically detect control-flow errors
isat your disposal.

By using the accelerators you move away from atraditional business process modeling
approach where process models are drawn by dragging and dropping e ements on the
drawing canvas that are then manually connected. The accelerators enable you to create
business process models of higher quality by composing them from larger building
blocks or by applying semantically correct change operations to your entire model with a
single click. Y our modelswill contain significantly less modeling errors, modeling
becomes a much more fun exercise and you will experience productivity gains of about
70 % compared to the traditional approach.

In this article, we discuss the refactorings that are contained in this release of the
accelerators. Following Fowler (see Resources below), the word refactoring can be used
asanoun aswell asaverb.
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Refactoring (noun): A small change made to the internal structure of software to make it
easier to understand and cheaper to modify without changing its observable behavior.

Refactor (verb): to restructure software by applying a series of refactorings without
changing its observable behavior.

Business process models captured in tools such as WebSphere Business Modeler are one
possible form of software. Very often, the model is directly executable and can for
example be used for simulation purposes or as an entry into the software devel opment
process during which the process implementation is built. It is therefore natural to think
about refactoring techniques for process models.

As Fowler summarizes, refactoring isimportant to improve the quality of software:

Refactoring is the process of changing a software system in such a way that it does not
alter the external behavior of the code yet improvesitsinternal structure. Itisa
disciplined way to clean up code that minimizes the chance of introducing bugs. In
essence when you refactor, you improve the design of the code after it has been written.
With refactoring you can take a bad design, chaos even, and rework it into well-designed
code. Each step is simple, even simplistic. Yet the cumulative effect of these small
changes can radically improve the design.

When business process models are used beyond simple documentation, their quality isan
important factor to materialize the benefits of a systematic business process management
approach. Therefore, we provide you with a set of refactoringsin this release of the
accelerators that help you to improve the quality of your process models by applying
structural changesto your models. Similar to software (program) refactoring for which
modern software development environments offer automated support, our refactorings
can be applied to a set of selected model elements with asingle click.

The refactorings improve a model’ s structure, but do not change the behavior of the
process model. This means, when executed in a simulation environment, the same traces
of executing activities can be observed in the original and the refactored process model
provided that the refactorings are applied correctly. Some of the refactoringsin this
release help you to correctly refactor a process model by automatically analyzing the
structure of the model. Other refactorings apply a change with the responsibility of the
correct application resting solely with the user.

The following refactorings are available in this release of the accelerators:

1. Merge Process Ends

2. Join Process Ends
3. Close Branches



A
4. Automatically Order Branches

5. Adctivity to Gateway Form

6. Extract Subprocess
7. Inline Subprocess

Prerequisites

Thisarticleis Part 4 of an article series and we assume that you are familiar with Part 1
of this article series. This means,

e you have IBM WebSphere Business Modeler V6.2.0.1 with Fixpack 1 installed
and

e you installed the accelerators and worked through the example modeling project
HiringExample.mar

We also assume that you have basic knowledge of WebSphere Business Modeler, i.e.,
that you are familiar with the product and you have gained some modeling experience
while creating business process models. Y ou should also be familiar with the basic model
elements such as gateways, tasks, subprocesses, start and terminate events from the
Business Process Modeling Notation (BPMN) as available in WebSphere Business
Modeler. The help available in WebSphere Business Modeler provides you with the
necessary background.

Part 1 gave you detailed information on where to download the accel erators and how to
install them aswell as how to validate your installation. Part 1 also introduced you
already to three of the available refactorings. Automatically Order Branches, Activity to
Gateway Form, and Extract Subprocess. In addition, it introduced you to the Control-
Flow Analysisthat allows you to easily locate modeling errorsin your process model.
Part 2 provided you with detailed documentation of the available process patterns and
explained how to configure the Accelerators palette. In Part 3, we discussed the available
transformations in detail.

General Hints on How to Use the Refactorings

A refactoring is usually applied to a selected set of model elements, which can be
connections, activities, gateways and events. When you have nothing selected, a
refactoring is either applied to your whole model or it is not applied at all depending on
what the refactoring does.



Following your selection of model elements, you have two choices to invoke a
refactoring:
1. click onthe drawing canvas of your business process model diagram and then
invoke the refactoring at the bottom of the pull-down menu, or
2. click on the corresponding graphical symbol in the Accelerators palette.

We explained both choices in Part 1 of this article series.

We recommend that you save your model before you apply arefactoring. Thiswill make
it easier for you to undo unwanted changes by simply discarding a model and reopening
it againinitslast saved state. Alternatively, you can use the undo function provided by
WebSphere Business Modeler. Thiswill undo each of the individual editing operations
out of which arefactoring is composed in a step-by-step manner.

Following Fowler (see Resources below) and the common guidelines for the description
of patterns, we describe arefactoring (and also atransformation in Part 3 of this article
series) using the following information.

Refactoring Name: A descriptive name that helpsto identify and refer to the refactoring.

Intent: A description of the goal behind the refactoring.

Motivation: Reasons for using the refactoring and circumstances under which it is not
applicable.

Mechanics: A concise step-by-step description of how to apply the refactoring. As our
refactorings encode a complex editing operation in asingle click, we focus on describing
the preconditions, i.e., how to correctly select the model elements to which the
refactoring is applicable, and the effects, i.e., the change that happens to your model.
Sample: An example showing how the refactoring works.

Related refactorings: If applicable, we point you to selected patterns, transformations,

and refactorings in this release of the accelerators that are especially useful when being
combined with the described refactoring.

Merge Process Ends

Refactoring Name: Merge Process Ends

Intent: Closes multiple process branches that end in an activity or in an end or terminate
event by introducing a merge gateway.

Motivation: Very often, business process models are drawn that involve several branches
where each branch ends with an individual end or terminate event. In the case of an



incomplete model, a process branch can ssmply end with an activity. However, the
structure of the model would become much clearer if branches that are opened by a
decision would be correctly merged. The need to close branches occurs for example,
when a new activity must be added to the process model that is executed after all
branches have finished execution. This means, the branches should be merged by
connecting them to a merge gateway, then the new activity can be added and connected
to asingle terminate or end event. Closing branchesis also a good modeling practice
before exporting a process to an execution environment, e.g., IBM WebSphere Process
Server.

Mechanics: Hold SHIFT pressed and select at |east two activities, end or terminate
events that end a branch. Note that the activities must be the last elementsin aflow and
must not have any outgoing connections. Apply the Merge Process Ends refactoring. A
new merge gateway is added to the process model. The incoming connections of the
selected end or terminate events are redirected such that they connect to the new merge
gateway. A new outgoing connection is added to each selected activity to connect the
activity to the new merge gateway. The outgoing connection of the merge gateway is by
default connected to a single terminate event. However, if an end event is contained in
the set of selected events, the transformation uses an end event instead of a terminate
event.

If only asingle model element is selected or elements are selected to which the
refactoring is not applicable, the following error message is displayed.

-

Merge/Join Process Ends

@ To merge or join process ends, please select at least two process ends or
activities without outgoing connections.

QK

Sample: The example shows an incomplete process model with three branches that are
opened by a decision. The upper two branches end in an end or terminate event. The
lower third branch contains a task without an outgoing connection. The two events and
the task on the third branch are selected for refactoring as is shown next.
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The result of applying the Merge Process Ends refactoring is shown next.
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A mergeis added to close the three branches. A single end event ends the overall process
flow, because an end event was contained in the set of selected model elements.

Note that the Merge Process Ends refactoring always uses a merge gateway to close the
branches. No analysis of the process flow takes place. This means, if branches are opened
by afork, closing them with a merge would introduce alack of synchronization error into
the model (see Part 1 of this article series on how to automatically detect control-flow
errors). It isadeliberate design decision that the refactoring gives full control to the user
about the choice of gateway to close the branches.

Related refactorings: The Merge Process Ends refactoring is complemented by the Join
Process Ends refactoring that adds ajoin to the model instead of a merge. A smart
version of both refactorings is Close Branches that automatically determines which
gateway(s) must be used to correctly close branchesin a process model. To change a
gateway, use the Toggle Gateways transformation.



Join Process Ends

Refactoring Name: Join Process Ends

I ntent: Closes multiple process branches that end in an activity or in an end or terminate
event by introducing ajoin gateway.

Motivation: Same moativation as for the Merge Process Ends refactoring, but for
branches that are opened by afork.

Mechanics: Hold SHIFT pressed and select at |east two activities, end or terminate
events that end a branch. Note that the activities must be the last elementsin aflow and
must not have any outgoing connections. Apply the Join Process Ends refactoring. A new
join gateway is added to the process model. The incoming connections of the selected
end and terminate events are redirected such that they connect to the new join gateway. A
new outgoing connection is added to each selected activity to connect the activity to the
new join gateway. The outgoing connection of the merge gateway is by default connected
to asingle terminate event. However, if an end event is contained in the set of selected
events, the transformation uses an end event instead of a terminate event.

If only asingle model element is selected or elements are selected to which the
refactoring is not applicable, the following error message is displayed.

=,

Merge/Join Process Ends

@ To merge or join process ends, please select at least two process ends or
activities without outgoing connections.,

Ok

Sample: The example shows an incomplete process model with three branches that are
opened by afork. The upper two branches end in an end or terminate event. The lower
third branch contains a task without an outgoing connection.
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The result of applying the Join Process Ends refactoring is shown next.
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A join is added to close the three branches and a single end event is added to end the

overall process flow, because an end event was contained in the set of selected model
elements.

Note that the Join Process Ends refactoring always uses a join gateway to close the
branches. No analysis of the process flow takes place. This means, if branches are opened
by adecision, closing them with ajoin would introduce a deadlock into the model (see
Part 1 of this article series on how to automatically detect control-flow errors). Itisa
deliberate design decision that the refactoring gives full control to the user about the
choice of gateway to close the branches.

Related refactorings. The Join Process Ends refactoring is complemented by the Merge
Process Ends refactoring that adds a merge to the model instead of ajoin. A smart



version of both refactorings is Close Branches that automatically determines which
gateway(s) must be used to correctly close branchesin a process model. To change a
gateway, use the Toggle Gateways transformation.

Close Branches

Refactoring Name: Close Branches

Intent: Closes multiple process end branches by adding the correct merge and/or join
gateway(s).

Motivation: The Close Branches refactoring merges or joins branches automatically by
determining the correct closing gateways. It relieves the user from the burden to analyze
the process flow and find out which gateway(s) must be used to correctly close a set of
branches. The Close Branches refactoring is applicable to sets of branches where some
branches are opened by a decision, while others are opened by afork, i.e., it can handle
situationsin which several different gateways must be added to correctly end the process
flow and connect it to a single terminate or end event. Close Branches can achieve thisin
asingle refactoring step, while it would require multiple applications of the Merge and
Join Process Ends refactorings to achieve the same change.

Mechanics: Hold SHIFT pressed and select the model elements at the end of those
branches that you want to close, i.e., activities without outgoing connections or end or
terminate events. The Close Branches refactoring will try to close al selected branches
by adding the missing merge or join gateways. In case of very complex model fragments
or models with control-flow errors, some branches cannot be closed, but each branch will
be individually connected to an end event. We recommend that you review the model and
check it for control-flow errors using the Control-Flow Analysis provided by the
accelerators (see Part 1 of this article series) in the case that not all selected branches are
closed. If no errors are found, you can close the remaining branches separately using the
Merge/Join Process Ends or Close Branches refactorings. If errors are detected in the
model, you should correct these errors before applying any further refactorings.

Sample: The example shows a process with several parallel branches that are opened by
afork and several alternative branches that are opened by a decision gateway. All
activities at the end of a branch aswell as the No branch of the decision are selected asis
shown next.
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The refactoring finds out automatically that the branches that are opened by a decision
must be closed using a merge, while the branches that are opened by the fork must be
closed using ajoin. The result of the refactoring is shown next. The newly added merge
connects to the newly added join which in turn connects to a single terminate event.
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Related refactorings: Join Process Ends and Merge Process Ends are simplified forms of
the Close Branches refactoring where the user determines the closing gateway by
selecting the refactoring. The Toggle Gateways transformation can be used to change a
gateway.

Automatically Order Branches

Refactoring Name: Automatically Order Branches

10



Intent: Improve the layout of a process model by changing the order of the incoming or
outgoing branches of a gateway.

Motivation: WebSphere Business Modeler provides users with very advanced automatic
layout capabilitiesin the Auto-Layout L eft to Right feature. When re-positioning
activities on the canvas, the order of the incoming and outgoing connections is often
adjusted by the tool to improve the layout. However with gateways, the available layout
feature can sometimes cause crossing connections in the diagram. The Automatically
Order Branches refactoring can often help in such cases when being applied to asingle
gateway, a set of selected gateways, or the entire diagram.

M echanics: Select a single gateway or several gateways that have cluttered branches.
Invoke the Automatically Order Branches refactoring. It will try to improve the layout of
the model by reordering the branches of the selected gateways. Thiswill very often, but
not always succeed. In any case, the refactoring should not make your layout worsg, i.e.,
if the refactoring estimates that no improvement is possible, it makes no change to the
diagram.

If no model element is selected, the refactoring is applied to the entire model.

If amodel element is selected that is not a gateway, the following error message is
displayed.

=,

Automatically Order Branches

@ To automatically order branches, please select at least one gateway.

Ok

Sample: The example shows ajoin gateway with crossing incoming branches.
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Trying to improve the layout by changing the positioning of the gateway on the canvas
does not improve the situation. Applying the Auto-Layout makes the situation even
worse by adding clutter to the outgoing connections of the fork gateway as is shown next.
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_ | i Fublications
o =
—_ . a |
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Applying the Automatically Order Branches refactoring with no model elements selected,
eliminates the clutter from the join as well as the fork.
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After the refactoring, an Auto-Layout of the model succeeds as is shown next.
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Related refactorings: nonein this release of the Accelerators.

Activity to Gateway Form
Refactoring Name: Activity to Gateway Form

Intent: Convertsthe input and output logic as defined in the input/output criteria of tasks
to corresponding gateway logic on business process models with control flow only.

Motivation: WebSphere Business Modeler allows users to associate the inputs and
outputs of tasks and subprocesses with multiple input and output criteria. Using this
capability, very complex control and data flows can be modeling without using gateways.
This style of modeling is also known under the name activity form. While modeling in
activity form leads to very compact models, it can make it harder to understand the flow
when looking only at the displayed diagram, because, in contrast to gateways, input and
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output criteriaare not visualized in the diagram. It can therefore be desirable to change
activity form into gateway form, which is a style where only a single input and output
criterion is defined for each activity and al branching and merging of flowsis modeled
using gateways. For afurther discussion of activity and gateway form see Part 1 of the
DeveloperWorks articles by Koehler and Vanhatalo in Resources below.

Mechanics: The refactoring is applicable to local tasks, human tasks, or business rules
tasks that have only control-flow inputs and outputs. It either refactors the selected tasks
in aprocess model or all tasksin the case no model element is selected. For each
refactored task, a single input and a single output criterion is created that contains asingle
input and output. The logic of the input and output criteriais mapped to new gateways
that are added to the model and connect to the inputs and outputs.

The refactoring is not applicable to connections with associated business items, i.e.,
models with data flow, but only to models with control flow. The refactoring is also not
applicable to subprocesses, because a change in the subprocess interface requires the
addition of complicated gateway logic inside the subprocess as well as in the parent
process. Trying to refactor model elementsto which the refactoring is not applicable, e.g.,
subprocesses, or gateways, or models with data flow has no effect.

Sample: The example shows amodel using activity form that captures an order handling
process distinguishing two different channels.

Handle Through |
Express Path

| = Raeceive
Crder

1 Check Customer 5h|F‘ Goods @)

Infarmation

Cheu:k Procuct
Availability

Received orders are either handled through afast path or they are handled in the normal
way by reviewing the customer information and checking the product availability in two
parallel branches. This control flow isnot directly visible from the diagram, but requires
the user to review the input and output criteria of the Receive Order task as is shown next.

MNarme fast path | normal-custinfo | normal-prodaAvail | Criterion
take fast path 4 tast path
OR take normal path 4 4 normal-custinfo AN normal-prodivail

The input criteria of the Ship good tasks are modeled accordingly.
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The Activity to Gateway Form refactoring replaces the two output criteria of the Receive
Order task by a decision and afork. The two input criteria of the Ship Goods tasks are
replaced by ajoin and a merge.

e
=]

I 7 Handle Through | I

0 Express Path o [| -

¢ 91— E . ”— Qutput Condlition —” O—wic) _ ad o — ()
- | Receive | Ship Goods b4

Order 0 “'

BB o oot Condition:2 ‘ﬂ I check Customer L.

ey |

1 Check Product
Availability

The third section of the tutorial in Part 1 of this article series showed another example
where a control-flow error was automatically detected in atask with input logic using the
Control-Flow Analysis. The refactoring was applied to this task to convert the input logic
into corresponding gateway logic helping to locate the error in a specific gateway. The
Toggle Gateways transformation was then applied to this gateway to correct the error.
See Part 1 of this article series for further details.

Related refactorings: To refactor amodel with data flow, consider using the Associate
Data transformation to remove any associated business items from a set of selected model
elements, then refactor the resulting control flow, then Associate the same or another
businessitem again. To change gateways, use the Toggle Gateways transformation.

Extract Subprocess
Refactoring Name: Extract Subprocess
Intent: Creates a new subprocess from a part of the process model as selected by the user.

Motivation: Process models can grow very quickly, often resembling more a wall paper
than awell-structured model. It is therefore a good modeling practice to add subprocesses
to amodel and move selected parts of the model into these subprocesses. With
WebSphere Business Modeler Version 6.2, the Move Into > L ocal Process feature is
available that allows you to achieve this task. However, the feature does not restore any
existing data and control flows between elements inside the subprocess and the
subprocess inputs and outputs. The Extract Subprocess refactoring improves this feature
by connecting model elements inside the subprocess to the inputs and outputs of the
subprocess and adding the required start and terminate events.

M echanics: To select apart of your process model, either hold SHIFT pressed and click
on anumber of model elements or hold the right mouse button pressed and pull it over a
part of the model. Apply the refactoring to the selection. All selected model elements and
their connections are removed from the process model and placed into a new subprocess.
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The new subprocess is added to the diagram and connected with the remaining elements.
It is opened in the editor, which alows you to validate its content.

Connections of model elements inside the new subprocess that cross the subprocess
boundaries are handled based on the following rules:

e If anincoming or outgoing connection is a control-flow connection, i.e., it has no
associated business item, a start or terminate event and an associated control-flow
input or output are added.

e If anincoming or outgoing connection has an associated business item, the
connection is connected to a business item input or output of the subprocess.

For each input that is added to the new subprocess, an input criterion for thisinput is
created in the subprocess. This ensures that the subprocess starts executing once it
receives asingle input. Accordingly, output criteria are created.

Sample: Part 1 of this article series showed an example of the Extract Subprocess
refactoring where the Create Work Documents subprocess was extracted from the Handle
Signed Contract process. In this example, the selected part of the process model has one
incoming connection and one outgoing connection that connect to the remaining model
elements. These two connections determine a fragment that can always be properly
refactored into a subprocess.

In our next example, we consider a situation where only specific model elements are
selected, but not their connections.

i
%2
=

Ohtain Social ﬁ
Ma Security - H
. Information
f—h
L\_) I Yes
e a o—
&
P "
s Check Work s
Fareign Permit Status
Mational? r:]D E Request

Work Permit

Work Permit
Holder?

The three tasks are refactored into a new subprocess with each task being placed on a
separate flow inside the subprocess, because the tasks did not have a direct connection
with each other in the original model. Each flow begins with a new start event and ends
with a new terminate event.

™ i [

() obtain Social o — (@) )9 check wark 9— (@) ()7 PRequest ©—(@)
Security Parmit Status \ork Permit

Infor mation
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Control-flow inputs and outputs are added to this subprocess and for each input, an input
criterion is created asis shown next.

Marme [nput [nput: 2 Input: 3 Criterion

Input Criterion O [ Input
COR  Input Criterion: 2 O O Input: 2
OR.  Input Criterion: 3 0 [ Input: 3

The process flow is correctly connected asis shown in the next screen capture, although
the result may look counterintuitive at afirst glance as it seems that additional loops were
added to the model.

ves |
YES '
— 1
. - <O—-
Mo
Mo

Wiork =
Foreign Permit. .. )
Mational? g_.?
Subprocess |

The refactoring allows you to refactor sets of disconnected model elements into a new
subprocess, but the refactoring result is more natural when a connected subgraph is
selected. The next screen capture shows a selection in the same example model where all
model elements are connected.
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The result of the refactoring is a connected subprocess as is shown next.

ikin
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e Security u
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.&- _
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To correctly connect this subprocess with the remaining diagram, one incoming
connection and three outgoing connections are created as is shown next.

& ]

U—h O Subprocess O —— 0 || —” 0—
.

Related refactorings: Inline Subprocessis the dua refactoring that removes a
subprocess and connects its model elements directly with elementsin the parent process.
To delete a part of a process model and reconnect the remaining flow, use the Remove
Region transformation.

Inline Subprocess

Refactoring Name: Inline Subprocess

I ntent: Removes a selected subprocess and adds its model elements to the parent process
model correctly connecting all model elements.

Motivation: When working on amodel, it can happen that a subprocessis no longer
needed and its content should be shown as part of the parent process. Alternatively, the
content of a subprocess should for example be reorganized and merged with other
subprocesses. In both situations, the Inline Subprocess refactoring dissolves the selected
subprocess and embeds the model elements of the subprocess directly into the diagram of
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the parent process. This makes it possible to apply refactorings and transformations to
elements of the parent process as well as elements of the former subprocess.

Mechanics: Select asingle local subprocess and invoke the refactoring. The subprocess
model elements are connected to the flow of the parent process correctly reflecting the
input and output logic of the subprocess. If necessary, additional gateways are added.
Start and end or terminate events are removed from the model and their connections are
redirected to model elements of the parent process. A start event inside the subprocess
can be associated with no, one, or several inputs of the subprocess. If it is associated with
exactly one input, adirect connection from the input to the model element following the
start event is possible. If no input association was defined in the model, the refactoring
assumes that the start event is associated with all possible inputs. If astart event is
associated with more than one input, ajoin isintroduced into the flow to combine the
inputs into a single flow that connects to the model element following the start event. The
example in the sample section illustrates this behavior of the refactoring.

The refactoring is not applicable to a subprocess with an input or output that is part of
more than one input or output criterion. The error message identifies the input or outpuit.

=,

Inline Subprocess

@ Inline Subprocess cannot be applied, because Input: 2
is part of more than one inpuk criterion.

04

If no model e ement, more than one model element, or an element that is not alocal
subprocessis selected, the following error message is displayed.

-,

Inline Subprocess

@ To inline a subprocess, please selact it

Ok

Sample: The example shows a process model that contains a Process A pplication
subprocess.

19



[=]7 Process application

iy
pes U 1 Interview | '5!}
|
Y Rewm
ND—L» { Documents —
Prommising? ”— T =)
— o
o Iz U | PReject | _FK!)
5 &’ .
1 Close Case |

The start event of the upper flow with the Interview task connects to the single control-
flow input coming from the Y es branch of the decision. The start event of the lower flow
with the Reject task connects to the two inputs coming from the two branches that are
opened by the fork asis shown next.

MName
| Start Node: 2

Entry points
[ Input Criterion (Input)
Input Criterion: 2 (Input;2 AND Input:3)

Inlining the Process Application subprocess |eads to the model as is shown next.

e
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0 — f Docurments 1’ ” E
P o H_ L S A Reject —
rarmising? - ol o ”
C 1 | & _J_> C

T Close Case |

Q-

The Interview and Reject tasks are connected to the model elementsin the parent process.
Their start and terminate events are removed. A join is added to the model to combine the
two incoming flows that were opened by the fork into a single input for the Reject task.
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Related refactorings: Extract Subprocessisthe dua refactoring that creates a new
subprocess from a part of the process model as selected by the user. Multiple gateways
can be merged with the Merge Elements transformation. Gateways can be changed using
the Toggle Gateways transformation.

Summary

In this article, we discuss business process model refactorings that are available in release
2.0 of the IBM Pattern-based Process Model Accelerators for WebSphere Business
Modeler. A refactoring applies a change to a process model that improvesitsinternal
structure, but does not change its observable behavior when applied correctly. For each
refactoring, we describe its intent and discuss the motivation why it should be used. We
explain how to correctly apply arefactoring to selected model elements and describe its
effects. A sample section provides the reader with examples that illustrate the power of
each refactoring.

By using refactorings and combining them with the patterns and transformations that we
describe in Parts 2 and 3 of this article series, users can improve their process models and
master change in a more effective and more enjoyable way.

With this article, we conclude our article series on the IBM Pattern-based Process Model
Accelerators for WebSphere Business Modeler. We hope you find the accel erators useful
and are looking forward to your feedback. Please use the first author of this article series,
Thomas Gschwind, as your main point of contact. Thomas can be reached at
thg@zurich.ibm.com.
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