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Preface

Together Workflow Editor (http://www.together.at/together/prod/twe/index.html) [ht-
tp://www.together.at/together/prod/twe/index.html] is a visual tool for creating, managing and reviewing
process definitions stored in WIMC XPDL syntax.

Put simple, Together Workflow Editor allows you to quickly create or view XPDL workflow definition
files, check and store them for the further use. Once a definition is proven valid, it can be referenced by

new definitions, thus shortening the time and effort needed to define workflow processes or imported in-
to workflow engines capable of XPDL for execution.

About Workflow

From the Workflow Management Coalition website (http://www.wfmc.org) [http://www.wfmc.org]:

Why Should a Business Use Workflow ?

The Evolution of Workflow Workflow Management consists of the automation of business procedures
or "workflows" during which documents, information or tasks are passed from one participant to another
in away that is governed by rules or procedures. Workflow software products, like other software tech-
nologies, have evolved from diverse origins. While some offerings have been developed as pure work-
flow software, many have evolved from image management systems, document management systems,
relational or object database systems, and electronic mail systems.

The Key Benefits

» Improved efficiency - automation of many business processes results in the elimination of many unne-
cessary steps

 Better process control - improved management of business processes achieved through standardizing
working methods and the availability of audit trails

» Improved customer service - consistency in the processes leads to greater predictability in levels of re-
sponse to customers

* Flexibility - software control over processes enables their re-design in line with changing business
needs

» Business process improvement - focus on business processes leads to their streamlining and simplific-
aion

Open source

Magjor parts of Together Workflow Editor are available Open Source in the Enhydra JAaWE (Java Work-
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flow Editor) project under the LGPL license.

Enhydra JaWE (http://jawe.enhydra.org) [http://jawe.enhydra.org] is an open  source
(http://lwww.opensource.org)  [http://www.opensource.org]  project  hosted by  ObjectWeb
(http://www.objectweb.org) [http://www.objectweb.org] , a worldwide consortium for open source mid-
dieware, with the goal to deliver a production quality tool for graphical creation and viewing of WfMC
XPDL process definitions. It results from real world projects in which the painful task of writing XML
with general purpose XML editors had to be done again and again. This project is developed mainly by
employees of Together Teamldsungen EDV-Dienstleistungen GmbH. (http://www.together.at) [ht-
tp://www.together.at] respectively its subsidiary in Serbia but also contains lots of input and improve-
ments from the many users worldwide. Enhydra JAWE has a rapidly growing community and is also in-
tegrated in other open source projects like Enhydra Server, Enhydra Enterprise
(http://enhydra.objectweb.org) [http://enhydra.objectweb.org] - a professional Java and J2EE application
server and Enhydra Shark (http://shark.enhydra.org) [??7] - the most flexible Open Source WIMC XP-
DL workflow engine available. Its use is "Free as in Freedom”
(http://www.gnu.org/philasophy/philosophy.html) [ http://www.gnu.org/philosophy/philosophy.html]
and licensed under the GNU (http://www.gnu.org) [http://www.gnu.org]LGPL license
(http://www.gnu.org/copyl eft/lesser.html) [http://ww.gnu.org/copyleft/lesser.ntml] defined by the Free
Software Foundation FSF (http://www.gnu.org/fsf/fsf.html) [http://www.gnu.org/fsf/fsf.html].

Commercial Support

Commercial support for Together Workflow Editor Professional and Enhydra JAWE including develop-
ment of project specific extensions or integration into other environments and projects is offered by To-
gether Teamlésungen EDV-Dienstleistungen GmbH. located in Vienna/Austria/Europe (mailto: of-
fice@together.at [mailto: office@together.at]).

Why read this book ?

This book is designed to be the clear, concise explanation and reference to Together Workflow Editor
and its usage to graphically design and view WfMC XPDL process definitions.

We hope to answer all the questions that you might have about all the various XPDL elements, their
meanings and how to view and edit them with Together Workflow Editor. In particular, this covers the
following subjects:

The structure of the editor and its components.

Editing dialogs and property panelsfor all XPDL elements.

The relationship between XPDL and Together Workflow Editor including in depth explanantions of
al XPDL elements.

* Information how to configure and customize Together Workflow Editor Professional to your needs.

A step by step introduction how to build XPDL definitions from scratch.
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This book's audience

We expect that most readers will have some familiarity with XML and workflow. Even if you just know
what processes and activities are, you're in good shape. Although this book provides basic introductions
to key concepts, it may not suffice as your only tutorial about XPDL, XML, and workflow systems.
Readers of this book are typically developers, workflow modelers and workflow system administrators.
Some sections in this book describe certain environments like Microsoft Windows or Linux, athough
there is nothing about Together Workflow Editor that makes it unsuitable for the Mac or any other en-

vironment of your choice, as long as the defined software prerequisites (basically a JRE - Java Runtime
Environment 1.4) are met.

Organization of this book

Thisbook is divided into the following chapters:

1. Introduction - What is Together Workflow Editor all about ?
. The Graphical User Interface - Explanation of the user interface components, menus and toolbars

. Dialogs and Property Panels - How to handle editor dialogs and XPDL property panels

A WD

. XPDL elements - What they are, how they are related and how to create, edit and view them

(631

. XPDL from Scratch - How to create your first XPDL file

6. Workflow Engine specifics - Support features for Together Workflow Server / Enhydra Shark and
WfmOpen

7. Configuration - How to tailor the Editor to your needs
8. Customization - How to extend the Editor with additional functionality

9. Extended Attribute Reference - XPDL Extended Attributes used by the Editor itself

Request for Comments

Please help us to improve future editions of this book by reporting any errors, inaccuracies, bugs, mis-
leading or confusing statements, and plain old typos that you find. Email your findings to
twe@together.at [mailto:twe@together.at]. Thanks.
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Together Teamldsungen GmbH has been active for many years primarily in the area of workflow, data-
base and document management sol utions.

In addition to the organizational and implementation services, these application areas are supplemented
by the operation of solutions (system rollout, 24x7 hotline, training) as well as product development,
consulting services (business process analysis and modelling), publications and presentations. The asso-
ciated topics needed for real world projects, e.g. imaging, OCR, host integration, archiving, computer
telephone integration, digital signatures, backup, performance tuning, reporting, systems administration
and hardware sizing are also covered, continuously maintained and expanded.

Together Teamldsungen EDV-Dienstleistungen GmbH. is an active member of WfMC, directly in-
volved into the development of the XPDL standards specification, and an active member of the Object-
web Open Source middleware consortium, sponsoring the development of most Enhydra.org projects
hosted at ObjectWeb.

Enhydra

The Enhydra.org project has its focus on E-Business middleware software. It now consists of many de-
velopers from over 50 countries. Y ou can count on the project group because it is backed by the Object-
web consortium, a truly open source oriented middleware consortium, and a number of big commercial
sponsors. Many of these are able to offer commercial products, support, consulting and training.

The Enhydra.org Web site was initially created by Lutris Technologies, Inc. Starting from beginning of
May 2002, ObjectWeb took over the sponsorship of the Enhydra initiative hosting. All Enhydra projects
now use the ObjectWeb infrastructure and in particular the ObjectWeb Forge which is based on GForge.

Enhydra.org started with Enhydra, the first and leading Open Source JavalXML application server. It
was initially created by Lutris Technologies, Inc. which already disappeared from the market. After 4
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years in development it was open sourced on Janurary 15th 1999. They named the technology "Enhyd-
ra" after the California sea otter (Enhydra Lutris) - apopular inhabitant of Santa Cruz.

Big parts of Enhydra development are now sponsored by Together Teamldsungen EDV-Di-
enstleistungen GmbH. located in Europe (Austria, Serbia and Slovakia). One of the outcomes of this
sponsorship is Enhydra JAWE, the open source part of Together Workflow Editor Professional.

JaWE

JAWE - Java Workflow Editor - is the Open Source part of Together Workflow Editor Professional. It is
fully useable to edit, view and save complete XPDL files and licensed under LGPL. Sources are publicly
available in the projects CV'S repository hosted at ObjectWeb GForge. The binary distribution of the
Open Sources are a product of the Together Workflow Editor Professional build process and are made
available for download as Together Workflow Editor Community Edition.

WEMC - The Workflow Management Coalition

Founded in August 1993, the Workflow Management Coalition (WfMC) is a non-profit, global organiz-
ation of adopters, developers, consultants, analysts and university/research groups engaged in Business
Process Management (BPM). Workflow or BPM is the technology that supports people to do their work.
Resulting benefit is more efficiency, traceability,and quality improvements.

WfMC creates and contributes to process related standards and educates on the benefits of process auto-
mation. WfMC is the only standards organization that concentrates purely on process. WfMC created
XPDL and Wf-XML and had influence on BPMN, OMG workflow interface, ASAP and many other
process related standards.

Objectweb

ObjectWeb is an international consortium fostering the development of open-source middieware for cut-
ting-edge applications: EAI, e-business, clustering, grid computing, managed services, workflow and a
lot more.

It is an open-source software community created at the end of 1999 by Bull, France Telecom R&D and
INRIA. Its goal is the development of open-source distributed middleware, based on flexible and adapt-
able components. These components range from specific software frameworks and protocols to integ-
rated platforms. ObjectWeb developments follow a systematic component-based approach.

In 2002, ObjectWeb evolved into an international consortium hosted by INRIA (next to W3C, the World
Wide Web Consortium), the French National Institute for Research in Computer Science and Control.
The consortium is an independent non-profit organization open to companies, institutions and individu-
als.

Xi



Preface

JGraph

JGraph (http://www.jgraph.com) [http://www.jgraph.com] is a powerful, easy-to-use, feature-rich and
standards-compliant open source graph component available for Java. This library is used in Together
Workflow Editor for graphial representation of process layouts (graph component).

Docbook

This book was written using DocBook (http://www.docbook.org) [http://www.docbook.org] and the
XML Mind XML Editor (http://www.xmlmind.com/xmleditor) [http://www.xmImind.com/xmleditor].
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Chapter 1. Introduction

By the end of this chapter you will know the prerequisites for installation, how and where to download
the latest release binaries and source codes of Together Workflow Editor, how to install it on MS Win-
dows or Linux and be able to use the provided XPDL examples.

What is Together Workflow Editor ?

Together Workflow Editor is a graphical editor for creating, editing, managing and reviewing WfMC
XPDL process definition files.

Workflow management is an evolving technology with lots of vendors claiming their approach is the
best. We have chosen an approach which relies on WfMC and XPDL, thus supporting efforts to estab-
lish the standard. Together Workflow Editor is based on version 1.0 of the XPDL XML schema pub-
lished by WfMC.

The editor makes creating and editing XPDL easy. It represents all XPDL elements graphically through
property panels and a graph component to give the user a better understanding and an overview of the
process definitions. VVarious functions help in finding specific activities, participants, applications, errors
in the model, etc.

The final output of the editor is an XML file (using the standardized WfMC XPDL schema) which can
then be interpreted and executed by all WfMC XPDL compliant workflow engines.

Together Workflow Editor accomplishes three main goals:

» Reading of WIMC XPDL files (no matter from which tool they initially come from) from the filesys-
tem (or aWf-XML server in the Professional Edition)

» Graphical representation and guided editing/modelling of process definitions

» Writing of WfMC XPDL process definition XML files to the filesystem (or a Wf-XML server in the
Professional Edition)

Where to get the latest version

All necessary links to get the latest version of Together Workflow Editor are available from the product
homepage at http://www.together.at/together/prod/twe [http://www.greco.at/together/prod/twe]. There
are different versions available:

Together Workflow Editor Professional

The full product version (including an HTML and a PDF version of this book) can be bought online at:

13
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http://www.greco.at/together/prod/twe/twebuy/index.html. Immediately after the online purchase (via

regnow.com) you are able to download the MS WIindows version and get an E-Mail containing the ne-

cessary login information for additional version downloads (e.g. Linux packages) and future product up-

dates.

The additional versions available for download are:

* tweprofessional 2.xx.noarch.rpm - Linux RPM package for Redhat, Fedora and some other Linux vari-
ants independent of your processor architecture.

* tweprofessional2.xx.tar.gz - Compressed tarball for all other flavors of Linux/Unix based operating
systems.

* tweprofessional2.xx.zip - Compressed Zip file for unpacking of al or some files to your filesystem
without an automated install procedure

* tweprofessional2.xx.setup.exe - The standard MS Windows setup for easy installation (without a
packaged Java Runtime Environment)

* tweprofessionaljre2.xx.setup.exe - A MS Windows setup including the necessary Java Runtime Envir-
onment

Please remember the link and login information provided by mail in order to upgrade to future version
of Together Workflow Editor Professional 2.xx which can always be downloaded there.

Useful links

The WfMC Workflow Management Coadlition (http://www.wfmc.org) [http://www.wfmc.org] promotes
the advancement of process management technology standards and their use by the industry.

The Java 2 SDK or Java 2 JRE can be downloaded from http://java.sun.com .

The Together Workflow Editor home page is located a ht-
tp://www .together.at/together/prod/twe/index.html.

JGraph (http://www.jgraph.com) [http://www.jgraph.com] is an open-source swing graph component
used in Together Workflow Editor.

Enhydra Shark (http://shark.enhydra.org) [??7] - the most flexible Open Source WfMC XPDL workflow
engine available

14
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Chapter 2. The Graphical User Interface

The Together Workflow Editor user interface consists of several parts. The order and the number of the
displayed parts depend on the actually used configuration. This chapter explains the default configura-
tion layout.

Right below the title line of the editor window you will see the main menu, the main tool bar and the
info bar. The rest of the window contains different components. The components are placed in the cor-
responding are depending on their type.

Each component is responsible either for providing a different view of the WIMC XPDL eements, for

displaying some additional information about XPDL elements (such as validation problems) or for dis-
playing the result of some search.

Figure 2.1. Default configuration layout
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There are two areas on the left hand side; The upper area (marked as "Special Area") contains the Graph
overview, the External package relations and the Transient package pool components. The lower area
(marked as " Tree Area") contains the tree type components Navigator and Package tree.

There are also two areas on the right hand side: The upper area (marked as "Main Area") contains the
Graph and the XPDL View components. The lower area (marked as "Other Area") contains the Proper-
ties, Search, Problems, WEXML and LDAP components.

(NOTE: by right-clicking on the tab you are able to close some component's view or to move it from one
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areato another)

See frame settings [97] for details about the configuration of the main frame.

Therest of this chapter explains all these editor partsin detail.

Main menu

Thisis the core of the Together Workflow Editor. All the actions needed for opening, creating and ma-
nipulating XPDL files and elements are here.

The actions in the main menu are organized in the following groups:

1. File
I_'I-I New ] ]
This action creates a new "empty" XPDL package.
{2 Open - - : - . -
) This action opens an existing XPDL file. Thefile is chosen through the standard file selection di
"1 Reopen

e

This action reopens the currently edited XPDL file.

LE' Close

This action closes the currently open XPDL package/ file.

HSave

This action saves the currently open XPDL package to the file. If no file name has been specifi
the"Save As..." dialog will be shown.

|_| Save As...
- |

This action saves the currently open XPDL package into a file with a new filename and location
ard file dialog.

Recent Files

This action opens a sub-menu with alisting of recently used files which can be re-opened.

Exit

This action exits the editor applciation. An appropriate dialog will appear if the current work has

2. Edit

ﬁ Undo

This action reverts the last operation on the XPDL model. Every operation / change performed
undone step-by-step without any limits.

ﬁ Redo

This action repeats the previously undone XPDL model operation.

Cut
P

This action will remove the currently selected elements from the model and place them into the
to paste them somewhere else. This operation uses the internal clipboard of the editor.

Any previous content of the internal clipboard is discarded when this action is executed.

(2 Cory

This action will copy the currently selected elements into the clipboard, allowing the user to p
This operation uses the internal clipboard of the editor.
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Any previous content of the internal clipboard is discarded when this action is executed.

A Paste This action will copy the elements from the internal clipboard to the current location. It will onl
clipboard currently contains at |east one element.
H Delete . )
This action removes the currently selected elements from the XPDL model.
™ Properties ) ) i i .
L] This action opens a dial og to define properties for the currently selected element.
3. Search
o Search This action finds XPDL elements based on certain search
criteria.
o References This action seaches for all elements in the XPDL model
which refer to the currently selected element.
4. Package

o, Check vaicity

This action runs a check on the XPDL model's validity based on the WfMC specification and prc

m Insert new process

This action inserts a new workflow process definition into the XPDL package.

e Namespaces

This action shows a dialog for handling the package's namespaces.

I'E-' Package properties

This action opens adialog for editing the XPDL package properties.

_L:.:: Processes

This action shows dialog with list of the workflow process definitions defined in selected XPDL

{E External packages

This action opens a dialog to handle references to external XPDL packages.

% Add external package

This action opens a dialog to import / reference an external package.

% Remove external package

This action removes an external package reference.

4 Type declarations

This action shows a dialog to manage type declarations.

gq‘ Participants

This action shows a dialog to managing partici pants.

w_ Applications
g PP

This action shows a dialog to manage applications.

ﬁ Workflow variables

This action shows a dialog to manage variables.

"Fﬂ Open referred document

This action opens the document attached to the package.
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5. Process

I'; Process properties

This action opens a dialog to edit the properties of the selected process.

EE Participants

This action shows a dialog to manage participants of the selected process.

w_ Applications
e pp

This action shows a dialog to manage applications of the selected process.

i Workflow variables

This action shows a dialog to manage variables of the selected process.

= Formal parameters
=2

This action shows a dialog to manage parameters of the selected process.

This action shows alist of all activity sets contained within the selected process.

_H Activities

This action shows alist of activities contained within the selected process.

‘{# Transitions

This action shows alist of transitions contained within the selected process.

6. External Packages

% External participants

This action shows alist of all participants that are in the external packages.

=-= External processes
#=

This action shows alist of all processes that are in the external packages.

#  External applications

e This action shows alist of all application that are in the external packages.
7. Settings
Language This menu shows the list of languages you can use (currently English, German, French, Portug

lection takes effect after you restart the editor.

Configuration

This menu shows the list of configurations that you can use (currently default, shark, wfmop
loopactivity configurations are provided). After you select the configuration, the editor is bein
new configuration with all of its customizations (specia validation, restrictions, etc.)

8. Help

E Manual

This action opens the this User Guide.

i'hA bout Together Workflow Edit-
I

or

This action shows the version information about the editor.
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Main tool bar

As explained in the previous section, the main menu covers all actions needed for creating, viewing and
editing XPDL definitions. The Main tool bar contains shortcuts for various actions of the main menu.

Figure 2.2. Main tool bar

ODd@3 HE BH: 00 A EX N o /<0 «R-@F@E4 48 K06 R&Ld

Main tool bar shortcuts are organized similar to the actions in the main menu. All actions are explained
in the previous section.

Figure 2.3. Main tool bar shortcut groups
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File FEdit Search Package Exteinal Process
Packages

Info bar

The Info bar shows some basic information about the selected workflow elements. It displays the pack-
age name, the process name and the file/package that is being edited.

Figure 2.4. Info bar

¥ Business Example ®§ Sales Order Processing [J €\Repasitory Buziness_ Example.sxpd|

The Info bar offers the possibility to select the desired package, process or file:

» aclick on the @ package icon offers a pop-up list of all packages (the main package you are editing
and all the packagesit references directly or indirectly).

» aclick on the m@® Process icon offers a pop-up list of al processes (within the currently selected
package).

» aclick onthe L_j fileicon offers a pop-up list of recently opened files.
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Graph Overview
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External Package Relations

The Graph Overview is just what its name say
and activity set graph. It shows the whole graf
in away that you can see all the graph element

This overview also provides an easy way to
ments or dragging a selection rectangle in the
the overview are immdiately reflected in the
tions of the graph can be selected at once wit

graph.

If an element is selected in the Graph Overv
main graph, the main graph is automatically
thus making graphical navigation in big proces

The Graph Overview can be hidden by clickir
mouse button and selecting "Close". It can be
view" in the context menu of the "External pe

of the "Special Area".
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Ovepyicw | Externadl package relations

F &
i Buzinezz Example
@ Participant Repozitory
& Application Repozitomy
= @ Procesz Repozitory
‘lﬁ' Participant Repozitory
& Application Repozitomy

The External Package Relations component gives you a graphica
and all of itsdirectly or indirectly referrenced external packages. S
the relations between packages starting at the current package.

The picture on the left hand side shows a package (called "Busines
external packages: "Participant Repository", "Application Resposit
ternal package "Process Repository" again references (the same) t
pository" and "Application Repository".

The"Expand All" and "Collapse All" buttons on top of the tree car
The External Package Relaltions can be hidden by clicking on th

button and selecting "Close". It can be shown again by selecting "
context menu of the "Overview" tab or the background of the "Spe

The External Package relations background color can be changed through the

extpkgrelations.properties file. (BackgroundColor = R=?,G=?,B=")

As with all other components you are also able to change the content of the toolbar and the order of the

toolbar buttons.

Transient Package Pool

L dvarkilow patterns

External nackane relations | Transient packages are not related to any part of the WfMC XPDL specification but :
Cwverview : Transientpackage pool 3 flow Editor.
o @ Transient packages are always available to the editor user (independently of the main

and the editor user can always copy elements (such as commonly used Activities an
— _ Participants definitions, etc.) from the transiently referrenced package into the current
¥ Application Repositary ported as transient are neither being validated for errors nor are these transient refert
{5 Farticipant Repository They are just shown for your convenience during modelling work. If a transient pac
user must be aware that the referenced packages won't be imported automatically.

The Transient Package Pool displays al the transiently opened packages.
Using the buttons on top you are able to add new or remove existing transiently referre
The Transient Package Pool can be hidden by clicking on the "Transient package poc

selecting "Close". It can be shown again by selecting "Add Transient package pool" |
tab or the background of the " Specia Area’.

You are able to pre-configure Together Workflow Editor to load certain XPDL packages in transient
mode (see togwebasic.properties) at startup to have access to most commonly needed XPDL elements

21



The Graphical User Interface

for copying them into the XPDL package you are editing. This feature is typically used for copying cer-
tain workflow design patterns from a pattern pool into processes. Predefined common workflow patterns
can be  found in the  Together Workflow Editor installation directory
"...\examples\valid\WorkflowPatterns\".

Y ou should be aware that there is a major difference in reusing XPDL elements from external packages
and copying XPDL elements from other (transiently loaded) XPDL packages. Common subflows, ap-
plication or participant definitions should normally be reused by modelling externally referenced pack-
agesinstead of copying definitions redundantly into other packages.

The Transient Package Pool background color can be changed through the transientpkgpool.properties
file. (BackgroundColor = R=?,G=?,B=")

Aswith all other components you are also able to change the content of the toolbar and the order of the
toolbar buttons.

Graph

The Graph is the main component of Together Workflow Editor. 1t displays the graph representing the
selected process or activity set. It offers the possibility to insert new elements into the graph and to visu-
ally define the flow / logic of the workflow process you are modelling.

Figure 2.5. The Graph Panel
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The Graph has its own toolbars with action Shortcuts to customize the view of the process, inserting new
process elements or modify existing process elements.

The toolbar on top of the graph consists of the following actions:
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" | This action saves the graphical view of the current graph into a JPG format file.

This action saves the graphical view of the current graph into an SVG format file.

*| This action zooms into the graph.

This action displays graph in its actual size.

* | This action zooms out of the graph.

This action moves the selected participant up or left depending on the current participant orientation of the graph.

This action moves the selected participant down or right depending on the current participant orientation of the graph.

This action displays the part of the graph shown before the current part.

This action displays the part of the graph shown after the current part.

This action inserts the start and end bubbles into the graph.

RN 0|0 |9 b

This action removes the start end bubbles from the graph.

T

This action changes the graph's participant orientation from left/right to top/bottom and vice versa.

This action performs an automatic layout of the graph.

‘| Thisaction inserts a new activity set.

This action inserts an existing participant into the graph.

This action selects an existing activity set.

The toolbar on the left hand side of the graph consists of the following actions:

This action switches the mouse cursor to the selection mode.

This action inserts a new participant into the graph.

This action inserts anew "free text expression” participant into the graph.

This action inserts a"common expression participant” into the graph.

This action inserts a start of a process or activity set.

This action inserts an end of a process or activity set.

This action inserts an activity without implementation (manual activity performed by a human) into the graph.
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%% | This action inserts atool activity into the graph

dh

This action inserts a subflow activity into the graph.

L7

This action inserts ablock activity into the graph.

&

This action inserts aroute activity into the graph.

“

i

This action inserts a transition into the graph.

This action inserts an exception transition into the graph.

The Graph provides al functions to handle participants, activities and transitions. All standard editor
functions like insert, delete, move and select are supported.

New elements are inserted into the graph in two steps. First select the button of choice in the graph tool-
bar to change the mouse cursor into the appropriate insert mode. Then click into the graph to insert the
selected element. The mouse cursor will remain in the current insert mode until you click the right
mouse button, press the ESC key on your keyboard or switch to another mode by selecting a different
button in the graph toolbar.

Inserting transitions into the graph is somewhat different: Transitions begin and end points must be
activities. Clicking on the empty background of the graph while inserting a transition will insert a graph-
ical break/routepoint. If insertion of atransition is started and the right mouse button or the ESC key is
pressed, the current insert operation is cancelled and the mouse cursor staysin transition insert mode.

Elements in the graph are selected with by simply clicking on them with the left mouse button. Y ou can
select a group of elements by clicking with the left mouse button on the empty background of the graph
and dragging a rectangle around some elements or by using the SHIFT or CTRL key during left mouse
clicks on the individual elements.

To move elements to a new location just drag them with the left mouse button whereever you like.

Double clicking on a graph element opens the property dialog for the element (except for block and sub-
flow activities for which the appropriate graph will be opened).

A right mouse click on an element in the graph will open the context popup menu of the element. The
content of the context popup menu depends on which element was clicked on:

Figure 2.6. Graph element context popup menus
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The empty background represents the process itself and only the Paste action can be performed to
copy elements from the internal clipboard to the selected location.

Activities will show the standard edit functions. Y ou can cut, copy, delete or edit properties of the se-
lected activity.

Transitions will allow you to add a new break point, remove an existing one, delete the transition, edit
the transition properties or change the transition style.

Participants can be remove, deleted, edited moved in the graph.

Common expression participants (shown as separate swimlanes in the graph) can be associated with a
new performer expression.

Be aware that there is afundamental difference between removing a participant and deleting it:

« When a participant is removed, it is removed from the selected process/activity set graph but it is
still present in the XPDL model/package. However al the activities contained in a swimlane rep-
resenting the participant will be removed from the current graph.

* When a participant is deleted, it is being deleted from the entire XPDL model/package but the
activities contained in a swimlane representing the participant won't be deleted from the model.
They will be placed into the Graph's specia swimlane called Free text expression participant.

Start / end bubbles only offer the delete action.

If a Graph is empty (i.e. when a new process is created) the first thing to be added drawn is a participant.
When at least one participant swimlaneis visible you can add activities and transitions.

The available types of participants are;

¥ "Role" participant

b

_ ;1 Free text expression participant
| -

¥ 4}1, Common expression participant
=

The available types of activities are:

m Normal activity (manual activity without implementation)

@=_Tool activity
] i

= Sub-flow activity

Block activity

B Route activity

The available types of transitions are:
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. = Condition transition

o

. = Exception transition
By

When inserting new participantsinto the graph, the default participant type is "Role". To change the par-
ticipant type double left click on the swimlane title to get its property panel. Inserting new participants
(as opposed to referencing existing ones) means creating a new participant on the selected process level.

Free text expression participant and Common expression participant are not participants in the
sense of XPDL but a special visualization of performer expressions of activities.

The Graph represents activity performers as swimlanes. When an activity is inserted or moved into a
particular swim line, it's performer will be updates to the participant represented by the swimlane. In the
case of Common expression and Free text expression participants the activity's performer will be set to
the expression defined as a property of the graph's common expression participant swimlane object.
When the activity is inserted or moved into the free text expression participant any expression can be set
for the activity performer field but by default performer expression won't be defined.

Normal activity enables you to insert an activity that will be performed by a human (so called manual
activity) - it will appear in the user's worklist.

Tool activity enables the definition of applications that are required for the enactment engine to run in
order to perform the activity.

Subflow activity is atype of activity whose implementation is another workflow process definition.

Block activity executes an ActivitySet (set of self-contained activities/transition maps). It is something
like an embedded subflow process.

Route activity does not implement any action. It is used for synchronization and conditional branching
only.

A transition binds two activities but it can also be a circular transition from a certain activity to itself. A
straight line with an arrow pointing to the target object represents the transition in the Graph. The tool-
bar offers two kinds of transitions: A Condition transition (normal transition) or an exceptional trans-
ition. The type of atransition can be changed through its property panel.

The Graph configuration is done through the

togwegraphcontroller.propertiesfile.

The following parameters can be set:

 Graph.FontSizedemo
This property will set font size used in graph (for activity name, etc.). Values: integer
NOTE: The graph font size can be set independently of the font size for the rest of the editor.
* Graph.GridSize
The distance between position grid dots. Values: integer
* Graph.ShadowWidth

The width of the shadow when displaying activitiesin the graph. Vaues: integer
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Graph.NameWrapping

Defines if the text representing the names of activities and participants displayed in the graph will be
wrapped if they are too long. Values: true/false

Graph.ShowGrid

Definesif the graph position grid will be shown. Values: true/false

Graph.Showlcon

Definesif the graph elements should display their icons. Values: true/false

Graph.ShowShadow

Definesif activity shadows should be shown. Values: true/false

Graph.ShowTransitionCondition

Definesif transition conditions should be displayed in the graph. Values: true/false
Graph.ShowTransitionNameForCondition

Defines if the name of the transition should be shown instead of the condition of the transition. This
setting only has effect if the Graph.ShowTransitionCondition parameter is set to true. Vaues: true/
false

Graph.DefaultTransitionStyle

Defines the default transition style when inserting new transitions in the graph. Possible values:
NO_ROUTING_ORTHOGONAL, NO_ROUTING_SPLINE, NO_ROUTING_BEZIER,
SIMPLE_ROUTING_ORTHOGONAL, SIMPLE_ROUTING_SPLINE and
SIMPLE_ROUTING_BEZIER

Graph.UseBubbles

Defines if starting and ending activities should be marked with start and end bubbles. Otherwise,
starting and ending activities will be marked with a different color (depending on other Graph para-
meters). Values. true/false

Graph.WrappingStyleWordStatus

Defines if text wrapping should be based on whole words (if possible). This setting only has effect if
the Graph.NameWrapping parameter is set to true. Values: trueffalse

Graph.TextPosition

Determines the position of text inside elements. The icon (if configured to show) will aways be
shown at the opposite side. Values: up, down, left and right.

Graph.HistorySize

Defines the size of the previous/next panel history. If the parameter is set to a value less than zero, the
history is unlimited. Values: integer

Graph.ActivityHeight
The Graph's activity object height in pixels. Values: integer
Graph.ActivityWidth
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The Graph's activity object width in pixels. Values: integer

Graph.DrawBlockLines

If this parameter is set to true, block activities will be drawn differently. Vaues: true/false
Graph.DrawSubflowLines

If this parameter is set to true, subflow activitieswill be drawn differently. Values: true/false
Graph.ParticipantMinHei ght

The participant swimlane's minimum height in pixels. Values: integer
Graph.ParticipantMinWidth

The participant swimlane's minimum width in pixels. Values: integer
Graph.ParticipantNameWidth

Defines how much space (in pixels) of the swimlane should be reserved for participant names. Val-
ues: integer

Graph.ActivitySelectedCol or

The color for selected activities. Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
Graph.BackgroundColor

The Graph background color. Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
Graph.BubbleColor

The Graph bubble color. Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
Graph.BubbleConectionCol or

The color for bubble connections. Values: R=?,G=?,B=? (where ? represents an integer from 0O to
255).

Graph.HandleColor

The Color of break/routepoints of transitions (they are only visible when atransition is selected). Val-
ues: R=?,G=?,B=? (where ? represents an integer from 0 to 255).

Graph.GridColor
The color for position grid dots. Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
Graph.MarqueeCol or

The color for marquee rectangles. Values: R=?,G=?,B=? (where ? represents an integer from 0 to
255).

Graph.ParticipantBorderColor

The color for participant's swimlane borders. Values: R=?,G=?,B=? (where ? represents an integer
from 0 to 255).
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* Graph.ParticipantCommonExpressionCol or

The color for the common expression participants. Vaues: R=?,G=?,B=? (where ? represents an in-
teger from 0 to 255).

 Graph.ParticipantFreeT extExpressionColor

The color for the free text expression participant. Vaues: R=?,G=?,B=? (where ? represents an integer
from 0 to 255).

» Graph.TextColor
The color of the Graph text. Vaues: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
» Graph.StartActivityColor

If the parameter Graph.UseBubbleis set to false, this color will be used for coloring starting activities.
Vaues: R=?,G=?,B=? (where ? represents an integer from 0 to 255).

» Graph.EndActivityColor

If the parameter Graph.UseBubble is set to false, this color will be used for coloring ending activities.
Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).

 Graph.StartEndActivityColor

If the parameter Graph.UseBubble is set to false, this color will be used for coloring activities that are
at a same time starting and ending . Vaues: R=?,G=?,B=? (where ? represents an integer from 0O to
255).

As with all other components, you are also able to change the content of the toolbar and the order of
toolbar buttons.

XPDL View

The XPDL view provides an XPDL text view of the selected elements. It shows the structure of the se-
lected XML element as it will be saved in the XPDL file. Every time the selection is changed or a selec-
ted element is being updated, the XPDL View is automatically updated also.

If the selected element is a whole XPDL package then the XPDL View displays the whole package
definition in the exact form as it will be written into the XPDL file (when the document is saved). Other-
wise the XPDL View will display the part of the XPDL which holds the definition of the selected ele-
ment. S0, when a particular process is selected, the XPDL view displays the process definition part of
XPDL asit will bewritten to the XPDL file, etc.

The following examples show different XPDL Views depending on the element type that is currently se-
lected:

Figure2.7. XPDL View of a Package
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Graph XPOL View |

Search for: | S |

<73l versions="1.0* encoding="UTF-8"7> ﬂ

<Package Id="Fusiness_Exawple” Hame="Business Example” mmlns="http://we. wine.org/2002/PDL1.0" »mlns
<PackageHeader>
<XPDLVersion>l.C</XPDLVersion>
<Vendoxr>Togetier</Vendox>
<Created=1Z-03-2003<fCreated:>
“Description=This is a wodif:ed part of WEMC example from documweat WEMC TC-1016-X - "Inzerface
</PackageHeadex>
<RedefinableHeader Pul:licatiunstat.us="UMDEI_TES'I",'}
<ConformanceClass GIaphCon:Eu:l:ma.nce=”NOI~J_BLOCKED"f}
<Script Type="tex:z/javascript"f>
<ExternalPackages:>
<ExternalPackage href="FParticipant Rzpcsizory.xpdl™>
<Extendedittributes:-
<Extendedattribute Hames="EXTEREAT, PACKAGE ID" Walues"Farzicipant Repository”f=
</Extendedfttributes>
<fExternalPackages
<kxternal Package href="ipplication Hspcsizory.xpdl™
<Extendedattributes>

<Extendedattribute Name="EXTERNAL PACKAGE II" Walue="fpplication Repository”f=
<fExLendedfl Lribuless

YR s o

Figure 2.8. XPDL View of a Process
mw,mmvm|

Search “or: | i |
|<ifu:l:fl|:mp:n soesses>

<fforkflowProcess AccessLevel="FUBLIC" Id="Business Example Worl" Wame="Szles Order Prccessing™>
<ProcessHeader DurationUnit="1">

<Created=13-03-2003</Created>-

<fProcessHeadex>
<RedefinabhleHeadex Pulllicationstatus="UN‘DEP._TES'I"/>
<DataFields>
<DataField Id="3tcck Status” IsArray="FALSE'
<Datalype=

<Declaredlype Id="Busiress_Exsmple Typl"/=
<fDataTypes

<Initial¥Value>ALl</InitialvValue>
<Description=Stock status cof ordered item (possible wvalues are: "ALL", "PARTIAL"™ and '

<fDataField=
<DataField Id="Ireci: Status” Islrray="FALSE">

“Datalype>

<Declarediype Ld="Eusiress_Exsmple Lypd "/

< fDatatypes

<Inltialvalue>NoT CK</Inltlalvalue-

sDesvriplimc-Curieol veeldil slalbus ol custumer Lhae oode oo ceder (70K™ L0 ciedil sial
<fDalaField-

| | _*|:l

Figure2.9. XPDL View of an Activity
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Groph XPDL View

Search for: | [ =]

|(lnti'r:it,y Id="Business _Example Worl Actl"™ Wame="check credit”s ~|

<Bescription>Check the credit status of the customer. If the customer has enough money to cover 25% of ordered
<Implementation>
<Tool Ide"Application Repository App4" Typew"APPLICATION"/>
<fImplement ations
<Performer>Participant_Repository_Parf</Pexrformex>
“StartHodes
“Rutomatic/>
<fStartMode>
<FinishHode:>
<Rutomatic/>
<f/FinishMode>
<Extendedhttributes:
<ExtendedAttribute Name="TalWE_GRAPH_OF

T" Value="288 f=
CIPANT 1D" Waluew"Participant Repository ParS"f>

=3 _IH" Values"Custcomer Name" />
s_IN" Value="Product_Name"/>

I" Value="Order_Quant ity

<ExtendedAttribute Hame="VarisbleTo
<ExtendedAttribute Names="Vsz
<fExtendedAttributes>
<fRetivity>

tiableTo

b
L7 2

The XPDL view also offers a search box for finding desired text fragments in the currently shown XP-
DL fragment.

Navigator
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Mavigatar ] Packane tree
P&

& Business Example

& ship
[ received in good condition

[ receive order

B check finances

[ check stock

[ decline order

= Rl

=& check part. ship

B plan part, production

s P2

B plan full production

=3 produce

=& Motify full shipment

=g Motify partial shipment

Ship & Report
= =g Customer Service - Request for Partial Shipment
[ notity sale=
@ azk cuztomer Tor partial shipment
Check Credit

B check credit
\‘E Participant Repozitory
& Application Repository
\lﬁ Process Repozitory

The Navigator displays a hierarchical view of the XPDL model.
sets and activities. It is also very useful for finding XPDL elemer
XPDL specification. These elements will be marked with error (g

The Navigator makes navigation through the XPDL model easier ¢
tion. It can also ease editing of XPDL by opening property dialogs

The available actions in the Navigator toolbar are expand all and ¢
the hierarchical tree will be expanded so that every element is vi
only top element(s) will be made visible.

A right mouse click on tree will display a popup menu. Besides
paste, delete and edit properties) there are Expand all, Collapse all,

Expand all and Collapse all will act like the actions on the toolba
root element of the action. So Expand all will make al children of

Duplicate will create a copy of the selected element. The only d
name attributes (if they exist) which will get new values.

The References action will search for references to the selected ele

The background and the selection colors can be set through the

packagenavigator.properties file.

BackgroundColor. Values. R=?,G=?,B=7? (where ? represents an integer from 0 to 255).

and

SelectionColor. Vaues: R=?,G=?,B=? (where ? represents an integer from 0 to 255).

Aswith al other components you are also able to change the content of the toolbar and the order of tool-

bar buttons.

32



The Graphical User Interface

Package tree

Similar to the Navigator the Package tree also displays a hierarchical view of the XPDL model. The dif-
ference between these two trees is the level of details. While the Navigator just shows packages, pro-
cesses, activity sets and activities, The Package tree shows almost every element of the XPDL model.

Mavigator Package tree

L

" Aparkage - Business Example

T =+ F F O

+

Id: Buziness_Ewample

Mame: Buziness Example
PackogeHeader - Package header
RedefinableHzader - Redefinable header
Carformancellazs - Conformanze olass
Seript - Seript

da External Packages - 3

2% Typebeclarations - 2

& Participarts - 0

w4 Applicationz - 0

DataFields - 0

== WorkflowProcesses - 3

= =3 WarkflowPracess - Salez Grder Processing

Id: Business_Example_Warl
Mame: Sales Order Processing
Accesslevel: Public
ProceszHeader - Process header
FedefinableHeader - Redefinable header
FarmalParameters - 0

+ DataFields - 8

& Participants - 0

w4 Applicationz - 0

ActivitySets - 1

Activitiez - 13

Tranzitions - 16

+ ExtendedAttributes - 7

¥

+ =g WorkflowProcess - Cuztomer Service - Request for Partial Shipment

+ =2 WorkflowProcess - Check Credit
Extendeddttributes - 2

% Package - Participant Repository
¥ Package - Application Repository
¥ Package - Process Repository

This Package tree can be configured through the

detail packagenavigator.properties file.

 BackgroundColor - background color

The Package tree offers the most detailled hi
graphically displays the whole hierarchy tree ¢
are editing, 1d attributes, names, the package h

The Package tree makes navigation through th
editing of XPDL by opening property dialogs ¢

The available actions in the Pakcage tree to
When expand all is selected the hierarchical ti
ment is visible. When collapse all is performex
ible.

A right mouse click on tree will display a p
functions (cut, copy, paste, delete and edit prc
al, Duplicate and References.

Expand all and Collapse all will act like the
element used as the root element of the action.
the selected element visible.

Duplicate will create a copy of the selected ele
element id and name attributes (if they exist) w

The References action will search for referenc
XPDL mode.
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» SelectionColor - selection color

You are able to customize the Package tree in order to hide some complex element's sub-elements. For
example: To hide Activity's Id, Deadlines, Priority and Limit, you should set the property
HideSubElements.Activity

to the following value:

Hi deSubEl enents. Activity = I d Deadlines Priority Limt

You are also able to customize which elements of some collection shouldn't be displayed. For example:
To hide extended attributes which name attribute is "SpecEA" or "EASpec”, you can define the prop-
erty:

Hi deEl ement s. Ext endedAt t ri but es. Name = SpecEA EASpec
If you want to hide all elements use *. For example: To hide all extended attributes use:
HideElements.ExtendedAttributes.Name = *

Aswith al other components you are also able to change the content of the toolbar and the order of tool-
bar buttons.

Properties component

Properties component displays selected XPDL element's properties.

Figure 2.10. Properties component
: Properties | Search | Problems | vinauL |

QW v« [ &

Workflow process

Id: |hook_search1
MName: |Searching fora book 1
Accass lavel: {Punlic =l

By sdlecting an element, this component automatically displays the most relevant data about that ele-
ment (such as hame, id etc.).

Besides data, this component also offers a couple of operations:

.3 Displays properties of previously selected element (that
element again becomes selected).
'u') Displays properties of element selected after this element
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selection (the following element again becomes selec-
ted).

Discards new values of properties (reverts to the values
applied with last ‘apply" action call).

< @

Applies new values of properties.

Opens adialog with afull set of the properties for the
displayed element.

P

Shows parent XPDL element panel.

This component can be configured through
properti espanel component.properties

file.

* InlinePanel.ShowModifiedWarning - if set to true, and if user wants to leave the property panel (by
using show previous, show next, show parent element panel actions or actions for closing the dialog)
of the element for which he previously changed some properties (within the panel), the user is asked if
he wants to save the changes, |eave the panel without saving changes or to cancel the action.

* InlinePanel .DisplayTitle - if set to true, panel will display element name beneath toolbar.

» HistorySze - defines the size of the previous/next panel history. If set to the value less than zero, the
history is unlimited.

* Toolbar.ActionOrder.defaultToolbar - defines the content and the order of the dialog's toolbar.

There are properties which can be adjusted to fine-tune the basic element property panels L&F, such as
alignment, TOP, BOTTOM, RIGHT, LEFT empty space in the panels, the width and height of the text
boxes, etc. These are defined by the following set of the properties:

XM.Basi cPanel . Ri ght Al | i gnrent =f al se

XM_Basi cPanel . Enpt yBor der . TOP=0

XM.Basi cPanel . Enpt yBor der . LEFT=3

XM_Basi cPanel . Enpt yBor der . BOTTOVE4

XM_Basi cPanel . Enpt yBor der. Rl GHT=3

XM_.Basi cPanel . Si npl ePanel Text W dt h=250
XM.Basi cPanel . Si npl ePanel Text Hei ght =20

You are able to customize so called "group” panels, used to display some complex elements, in order to
hide some complex element sub-elements. For example, in order not to display Activity's Id, Deadlines,
Priority and Limit, you should set the property

HideSubElements. XML GroupPanel .Activity

to the following value:

Hi deSubEl enents. XMLG oupPanel . Activity = Id Deadlines Priority Limt

Y ou are able to customize which elements of some collection shouldn't be displayed within so called "ta
ble" panels. For example, if you don't want to display extended attributes which name attribute is " Spe-
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CEA" or "EASpec", you can define the property:

Hi deEl enents. XM_.Tabl ePanel . Ext endedAttri but es. Name = SpecEA EASpec

You are able to customize so called "table" panels, used to display some complex element collections, in
order to specify which sub-elements will be shown as a table columns. For example, when displaying
activities, you can specify to show Activity's Id, Name, Performer, Type, Start mode, Finish mode and
Deadlines:

ShowCol unmms. XM_Tabl ePanel . Activities = |d Nane Performer Type StartMde Fini shvbde Deadl i nes

There is another customization possible for the so called "combo box" panel. Hence, you can define for
which elements the combo box will be disabled (by default nothing is disabled). For example, if you
want to disable combo boxes for displaying Activity's Performer and Transition's From and To proper-
ties, you should specify the following:

XML.ConboPanel . Di sabl eConbo = Perfornmer From To

As with all other components, you are also able to change the content of the toolbar, and the order of
toolbar buttons.

Search component

Search component displays results of a References or Search action. It shows all elements that have a
reference to the selected element in the first case, or all the elements found based on entered criteriain
second case. Results are shown in hierarchical view.

Figure 2.11. Search Results

Properties  Search | Pr'nblemsl W'F)(ML]

B L
Warkflow process 'Customer Service - Request for Partial Shipment', Id='Business_Example_WorZ' - 1 references found

1% Buziness Example
= =3 Salez Order Processing
+ BF check part. ship

Besides search results, this component also offers a couple of operations:

Expands hierarchical results view.

Collapses hierarchical results view.

Clears the result page.

While left click on result select that element, right click will also bring popup menu. Popup menu has
action for expanding and collapsing, bringing up properties and performing References action for selec-

36



The Graphical User Interface

ted element.
The background color could be changed through
searchnavigator.properties file. (BackgroundColor = R=?,G=?,B=")

As with al other components, you are also able to change the content of the toolbar, and the order of
toolbar buttons.

Problems component

Problems component lists all the problems currently present in the XPDL model(s). If option for design-
time validation (found in togwecontroller.property) is set to 'true, this list will be automaticaly re-
freshed (except for schema errors).

Figure 2.12. Problems component

Properties  Search | Problems | WML

!
2 errors, | wamings

Type Description Element Leocation
8 (CONNECTION Jhissing incoming transiton or cornsstion from Start bubble Activity - rotify soles _[Pechage *Businsss_Exanple’, Workflow process 'Bu|
# CONNECTION |Missing outgoing Transition or connec tion to End bubble \Activity - ask customer ... |Package ' Business_Example", Workflow pracess 'Bu...
b |LOBIC Activitycan't have performer Performer - Participant... Packoge 'Business_Example’, Workflow process *Bu...

Results of action ‘check validity' are also shown here, so if design-time validation is off, you can always
re-check the XPDL mode validity by calling this action from the Package's menu/tool bar.

The result table has five columns:
» Thefirst column (without title) is representing atype of a problem, which can be either error or warn-
ing and it's marked with appropriate icon.

e The second column specifies the type of the error/warning (connection, logic, conformance or
schema)

» Thethird column is a description of the problem.
» Thefourth column displays the exact element where the problem occurs
» Thefifth column is alocation of the first relevant parent of the problematic element (it could also be

the problematic element itself).

Clicking on Element column selects the exact element which has an error/warning described. By click-
ing on any other column, appropriate parent element will be selected (e.g. if error is with actual paramet-
er, clicking on element will select actual parameter, while clicking on some other column will select
activity) - as already explained, sometimes these two are the same.

On the other hand, double-clicking opens adialog for editing problematic element.

Thereis also a possibility to sort entries by the column - just click to the column header, and entries will
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be sorted by this column.
Problem component background color could be changed through
problemnavigator.properties file. (BackgroundColor = R=?,G=?,B=")

As with all other components, you are also able to change the content of the toolbar, and the order of
toolbar buttons.

WfXML component

Having this component, you are able to connect to a workflow engine which supports WfMC interface
defined by WfMC, and to manage XPDL files on the engine.

To connect to a workflow engine, valid registry service URL must be entered. After you enter it, and
press the button right to the URL, you should connect to the engine, and get a list of the process defini-
tions aready uploaded to the engine, as on the picture below:

Figure2.13. WfXML Component

_Pmpeltiesl Search| Problems WN!‘L|
2 &0l

Registry semice URL: ’mip:m ocalhost8080iadssemice shvimiRegistyBinding ;] ad
Process definition list

Diefinition key [ Name 1 Description I Version [ Slatus I

hitpiacalhost #080aas/servicesitonlF achon@inding?procMar=de... Simple SYNC deadline [ aciivty *Do something” is nol executed within 15 se.., 1
hitp-Macathost 8080iads/seniceshvianiF aclonBinding?procMgr=de... Simple ASYNG and SYN... i activily "Do something” is not executed within 15 se... 11
hitpMocalhost 806 0ads/senviceshwbaniFaclonBinding?procMgr=de... Several ASYNC and One... [f aciiity“Do something” is not executed within 15 se.. 1
1

1

nitpiacalhost 080iads/semvicesiutoniF acton@inding?procMar=de... Block SYNC deadline [fthe block of aciities "o something block” is notfi.. |
nitpMacalhost 8080iads/senviceshimniF aclonBinding?procMor=de. . | Subfiow SYNC deadiing  [the subfiow actiity's Do something subfiow! ™ proc.. |
Dosometing _[This gra e sequence offhree

The toolbar for this component contains buttons for performing actions for managing XPDLs on the en-
gine. The actions are described in the following table:

Downloads XPDL from the engine.

Uploads XPDL to the engine.

Updates XPDL to the engine.

Clears the history (which you are able to select from a
combo box) of most recently entered URLSs of WfXML
compliant engines.

As with all other components, you are also able to change the content of the toolbar, and the order of
toolbar buttons.
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LDAP component

This enables you to connect to the LDAP based system, search for users and groups and import them in-
to XPDL as Participants.

Figure 2.14. LDAP Component

Properties' Searchl Problemsl WWEAML LDAF’I
¥ e he
Unigue attribute search criteria: | ' Group " Person Al listed
78 entries
Id MName Description |

_?‘ HelpSenicesGraup HelpSericesGroup Group far the Help and Suppart Center :[

a|TelnetClients elnetClients embers of this group have access to Tel...
#TItCIt TelnetClient Memhb fth h to Tel
_g‘ II5_WPG IS_WPG 115 Worker Process Group
_?‘ DHCF Users DHCF Users Members who have view-only access ta th..
_#' DHCF Administratorg DHCF Administrators Memhbers who have administrative access ..
_?‘ Administrators Administrators Adrministratars have complete and unrestri...
_# Users Users Users are prevented fram making accident. .
_g‘ Guests Guests Guests have the same access as membe...
a|Print Operators Print Cperatars Members can administer domain printers LI

To be able to do this, you first need to configure LDAP parameters by selecting corresponding action
from component's toolbar. Thiswill bring you a dialog where you define how to access LDAP, names of
attributes representing group and users, etc. as shown on the picture below:

Figure 2.15. LDAP Configuration Dialog
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+ = LDAP configuration [

The toolbar for this component contains buttons for performing actions for managing LDAP access. The
actions are described in the following table:

E&;

Opens a dialog to configure parameters neccessary to
connect to an LDAP and search for users and groups.

Performs a LDAP search based on parameters entered in
as asearch criteria, and displaysresultsin atable.

Imports selected LDAP entries as XPDL Participants.

g | g

Imports all LDAP entries as XPDL Participants.

As with all other components, you are also able to change the content of the toolbar, and the order of
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toolbar buttons.

The advantage of using "LDAP defined participants' is that one can connect the LDAP server of its or-
ganization and create processes using the real user/group logins for participant Ids. When the engine en-
acts such a process, it could also browse the LDAP server for the certain users/groups, so you do not
have to do "participant to real user mapping".

The default LDAP properties can be defined in Idap.properties configuration file:

#LDAPRef erral Handl i ng = fol | ow

#LDAPCount Linmit = 0

#LDAPTIi neLimit = 0

#LDAPHost =| ocal host

#LDAPPor t =389

#LDAPBaseDN=

#LDAPObj ect O assFi | t er =gr oup

#LDAPObj ect O assFi | t er Choi ces=gr oup, or gani zat i onal Uni t, or gani zat i onal Rol e, user, per son, or gani zat i onal Per son, i ne
#LDAPSear chScope=SCOPE_SUB

#LDAPSecuri t yLevel =User AndPasswor d

#LDAPSecur i t yUser DN=user name@onpany. com

#LDAPSecur i t yPasswor d=sonmepwd

#LDAPG oupUni queAt t ri but eName=sAMAccount Nane

#LDAPG oupNaneAt t ri but eNane=di spl ayNane

#LDAPG oupDescri pti onAttri but eName=descri pti on
#LDAPUser Uni queAt t ri but eName=sAMAccount Name

#LDAPUser NaneAt t ri but eNane=di spl ayNane

#LDAPUser Descri pti onAttri but eNanme=descri pti on

#LDAPDI st i ngui shedNanmeAt tri but eName=di st i ngui shedNane

#Tool bar . Acti onOrder. def aul t Tool bar = Confi gur eLDAP Sear chLDAP - | nport Sel ected | nportAll

41



Chapter 3. Dialogs and Property Panels

Standard Dialogs

Standard dialog are dialogs for manipulation with input/output files.

Save or discard changes dialog

If changes made to the package are about to be dis-
carded, the warning message appears asking if the
Save Changes? changes should be saved.

If the answer is"Yes', the current package will be saved.
Mo | Cancel | "No" will discard any changes since last save, and "Can-
cel" will drop out selected function.

File open dialog

Look i [C1 Business T BsxEE

s Application_Repository.xpd|
s Business_Example.spd|

s Participant _Repositary.xpdl
s Process_Repositoryqd|

This dialog offers file system browsing and choosing file
to open. It is displayed when you want to open a new
XPDL filefor editing in TWE, when adding new extern-
al package reference, ...

File name:

Files of type: [l files (o) x| cawsl

Save As dialog
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« - 5ave As...

: x|
~| BEE

ID Business

Save in:

b 4pplication_Repasitaryxpdl
s Business_Examplespd|

s Participant _Repository.xpd|
s Process_Repository.xpd|

File name:

Save

Cancel

Files of type:  IxpiL files (~xpdl)

El

This dialog offers file system browsing and choosing the
location where you want to save an XPDL file or process
or activity set picture, as well as defining the file name
and extension.

Dialogs for editing XPDL element properties

The most of the dialogs for editing XPDL elements have
a toolbar with a buttons for navigation between property
panels, as well as for applying/reverting the changes in
the currently displayed property panel.

The toolbar buttons are:

QO T

Shows previous panel.

Shows next panel.

Discards changes made after last apply action (revertsto
previous state).

Applies the changes made in the panel.

&) @ |00

Applies the changes made in the panel and closes the
dialog.

5

Shows parent element panel.

Property panels
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Each XPDL element is represented by appropriate property panel for editing its properties.

There are some standard panels like the ones for entering element information through the text box, by
choosing an item from a combo box, for managing a group of elements through a table or a list, the
group panels containing that contain other panels, tab panels, etc.

Each panel can be displayed separately, or inside a more complex panel such as agroup panel.

Property panels that display any kind of atable or alist
representing a group of the same kind of XPDL elements
have toolbar with buttons to handle these elements. Ele-
ments may be processes, activities, activity sets, parti-
cipants, transactions, applications, namespaces, work-
flow variables, type declarations, formal parameters, etc.

B~

Thetoolbar is displayed just above the table/list of elements:

Creates new €lement.

I

Edits selected element.
x| Deletes selected element.
o Duplicates selected element.
< Finds all other elements that are referenci ng selected _ele~
R ment. The list of referencing elementsis displayed with-

in Search component.

When the element from the property table/list is selected, appropriate event is send to all other TWE
components in order to refresh their view, and to show their view of the selected element. For example,
if we have displayed a property table panel for handling activities, clicking on table rows, different
activities will be displayed in al other TWE components - Graph, Overview, Navigator and Package
tree components will mark this activity, and XPDL View component will show the part of XML struc-
ture representing selected activity. On the other hand, External package relations, WfXML, Search and

Problems component won't update the display.

The toolbar buttons are either enabled or disabled, depending if the action they are representing can or

can't be performed on the current selection.




Chapter 4. XPDL elements

This chapter describes how TWE works, corresponding to WIMC (Workflow Management Coalition)
specifications (www.wfmec.org [http://www.wfmc.org]). WfMC provides an interface for workflow pro-
cess definition. The interface defines a common meta-model for describing the process definition and
XML schema for interchange of process definitions - XPDL (XML Process Definition Language). The
focusison XPDL schema elements, and TWE's property panels for editing them.

TWE is atool for Process Definition modelling. The final output of this process modelling is a XPDL
output file, which can be interpreted at runtime by the workflow engine(s). TWE accomplished three
main goals:

» Graphical representation of process definition

» Export of process definitionsto XPDL

» Import of any valid XPDL and its graphical representation

TWE handles one (main) package at a time, although it displays in a read-only mode all the external
packages of the main package (and all the external packages of external packages and so on). Main
TWE component window is labeled Graph. It is the graphic representation of workflow process or activ-

ity set, depending on what is currently selected.

Participants are represented with swim lines which encapsulate other smaller blocks (don't be confused;
participants can be horizontally or vertically oriented). Those blocks represent activities.

Lines which connect activities are transitions. Graph specific elements are Start and End bubbles. These
elements are not the part of WfMC specification, although they appear in the resulting XPDL file as ex-
tended attribute elements.

Therest of XPDL elements can be accessed and modified through their panel properties.
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XPDL elements

The workflow process definition interface defines a com-
mon interchange format, which supports the transfer of
workflow process definitions between different products.
A workflow process definition, generated by TWE, is
capable of interpretation in different workflow run-time
products. The principles of Process Definition Inter-
change are based on Meta-Model framework. This meta-
data model identifies commonly used entities within a
process definition, their relationships and attributes. A
variety of attributes describe the characteristics of this
limited set of entities. Using this Meta-Model, TWE can
transfer models using an XPDL as a common exchange
format. Beside this interchange, TWE is also used for in-
ternal representation of process definitions. The whole
concept is shown on the picture:

Meta — model
framework

Usage of entities and attributes

CERRNE — - TWE
H] ’ B . Internal Representation

N Import/Export of XML representation

[ smiaon | [ Erecwon ][ w
Workflow Engine

There is a mandatory minimum set of objects, which must be supported within XPDL. This "minimum
meta-data model" identifies those commonly used entities within a process definition and describes their
usage semantics. Extensibility is provided by the facility to encompass additional object attributes
("extended attributes") which can be included as extensions to the basic Meta-Model to meet the specific
needs of an individual product or workflow system.

Corresponding to the previous picture with concept of Process Definition Interchange, this chapter gives
overview of Meta-Model entities (Meta-Model framework) and explains representation of these objects
in TWE (Internal representation) with XPDL attributes (XML representation) that are defined in it.

Meta-Model

The meta-model identifies the basic set of entities and at-
tributes for the exchange of process definitions.

Workflow
Package

Workflow
Package

Resource
Repository

Workflow
Process

Vorkflow Workflow Workflow
Participant * Relevant Data * Applicaton *

* entities can be redefined in the Warkflow Process
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For each of the above entities, there is an associated set of attributes (some mandatory and others option-
al) which describe the characteristics of the entity. If there is a need of using an additional characterist-
ics, "extended attributes’ for various entities may be defined to allow extension of the scope of the
Meta-Model in a controlled manner.

All of these entities are maintained by TWE.

"Resource Repository " is external to the workflow process definitions. In some complex processes, par-
ticipant declaration may refer to a resource repository, which may be on Organisational Model (OM).
WFMC Meta-Model specification defines a simple in-built (Minimal) Organisational Model or permits
access to an externally defined OM. Note that XPDL specification does not define or require a resource
repository.

TWE works only with a Minimal Organisational Model so there is no external Organisational Model
provided. In this model, there aren't any relationships between participants. TWE may refer (import) any
external XPDL structure - External Package. That External XPDL file may contain whole Organisation-
al Model, so that External Package can act like Resour ce Repository.

Asit is shown in the previous picture, minimal process model includes various entities whose scope may
be wider than a single process definition. In particular the definitions of participants, applications and
workflow relevant data may be referenced from a number of process definitions. The Meta-Model as-
sumes the use of a common process definition Resource Repository. Repository holds the various entity
types comprising the process definition. Within the repository itself and to support the efficient transfer
of process definition data to/from the repository, the concept of a PACKAGE is introduced, which acts
as a container for the grouping of common data entities from a number of different process definitions,
to avoid redefinition within each individual process definition. Each process definition contained within
the package will automatically inherit any common attribute from the process model container, unless
they are separately re-specified locally within the process definition.

Package

Workflow
Package

Workflow
Package
Resource
Repository
Vorkflow Workflow Workflow
Participant * Relevant Data * Applicaton *

* entities can be redefined in the Warkflow Process

It is possible to define several processes within one pack-
age, which may share the same tools (applications) and
participants.

Workflow
Process

The Package acts as a container for grouping together a
number of individual process definitions and associated
entity data, which is applicable to al the contained pro-
cess definitions.

You can chose to create one package per workflow process, which should contain al the necessary
workflow processes as well as al the associated tools (workflow applications) and workflow parti-
cipants. Another approach is to define just parts of one process definition or common parts of several
processes within one package (e.g. a workflow participant list or a workflow application list), and then
to reference it from other packages. Within a package, the scope of the definitions of some entities is
global and these entities can be referenced from all workflow process definitions contained within the
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package. Those entities are:

Workflow Process Definition,

Workflow Participant Specification,

Workflow Application Declaration and

Workflow Relevant Data

TWE provides a way to manage above listed entities (within one package). On the picture showing main
toolbar organization, you can see where is the toolbar part for handling the properties of the selected
Package.

To create a new Package in TWE, you simply select File->New, or click appropriate button in the tool-
bar I_'I-I (the first button on the left). If you are currently editing some other XPDL file and there are

some unsaved changes there, prior to creating a new Package, TWE will ask you if you want to save the
changes.

It is important to say that actions represented by buttons shown on the toolbar picture (and also corres-
ponding menu items) are applied to the currently selected package, which can be the main one or one of
the externally referenced packages.

If you select the main package, you can modify its properties, but this is not possible for the external
packages. These (external) packages are read-only, and you can only read their properties.

Package attributes

Table4.1. General attributes

Name M/O Description

Id M (mandatory) Used to identify the package.

Name O (optional) Name of the package.

When you create a new Package in TWE, these attributes are getting a default value newpkg. It's up to
user to change it to some meaningful values.
Table 4.2. Package Header

Name M/O Description

XPDL Version M Version of XPDL.

Vendor M Defines the origin of this package
definition and contains vendor's
name, vendor's product name and
product's rel ease number.

Created M Creation date of workflow package.

Description (0] Short textual description of the work-
flow package.

Documentation (0] Operating System specific path- and
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Name M/O Description

filename of help file/description file.

Priority Unit (0] A text string with user defined se-
mantics.

Cost Unit (0] Unitsused in Simulation Data
(usually expressed in terms of a cur-

rency).

The Package Header keeps all information central to a package. By default, when you create a new
Package, XPDL version will be 1.0 (the version currently supported by TWE). If TWE reads a docu-
ment that have XPDL version set to the value different then 1.0, it will report it as an error. When new
package is created, Vendor attribute is set to Together and Created attribute to the current date and time
of creation in |SO-8601 format.

Table 4.3. Redefinable Header

Name M/O Description

Author (0] Name of the author of this package.
Version (@) Version of this package.

Code page (0] The code page used for the text parts.
Country key (0] Country code based on SO 3166. It

could be either the three digits coun-
try code number, or the two apha
characters country codes.

Responsible(s) (0] Workflow participants, that is re-
sponsible for this workflow package;
the supervisors during run time
(usually an Organisational Unit or a
Human). It is assumed that the super-
visors are responsible during run
time.

Publication Status (0] Status of the Package. Possible val-
ues are:

+ UNDER_REVISION

* RELEASED

+ UNDER_TEST

The redefinable header covers those header attributes that may be defined at the package definition
header and may be redefined in the header of any process definition.

If publication status is set to Released, by default TWE does not allow saving of such XPDL document
if it contains any kind of errors or warnings (there is a configuration property AllowlnvalidPackageSav-
ing in togwecontroller.properties file, which you can change in order to always allow saving of docu-
ment).

Table 4.4. Conformance Class
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Name

M/O Description

Conformance Class (e Describes the Conformance Class to

which the definitions in this package
are restricted to. Possible values are:

e FULL-BLOCKED the network
structure is restricted to proper
nesting of SPLIT/JOIN and LOOP.

« LOOP-BLOCKED the network
structure is restricted to proper
nesting of LOOP.

* NON-BLOCKED thereisnore-
striction on the network structure.
Thisisthe default.

The conformance class declaration allows description of the conformance class to which the definitions
in this package definition are restricted to. The specified class applies to all the contained process defini-
tions. TWE supports all defined conformance classes. This means that when creating graphs (networks
of activities and transitions) for a WorkflowProcess or ActivitySet, TWE will report as an error if graph
conformance is not satisfied.

Table4.5. Script element

Name

M/O Description

Type

M | dentifies the scripting language used
in expressions. It is recommended
that the Type will be selected from
the following strings: text/javascript,
text/vbscript, text/tcl, text/ecmascript,
text/xml. This

Version

(0] Thisisthe version of the scripting
language.

Grammar

(0] Thisis areference to adocument that
specifies the grammar of the lan-
guage. It could be, for example, an
XML schema, aDTD, or aBNF.

The Script element identifies the scripting language used in XPDL expressions. In the runtime, work-
flow engine should consider the type specified, and interpret all expressions using appropriate scripting
language interpreter. So, after specifying the scripting language type, make sure you are writing all the
expressions (for transition conditions, actual parameters, deadline conditions, etc.) according to the lan-
guage syntax.

Package property panel

In TWE, the icon I‘-n from package toolbar (or package menu) is used for defining above mentioned

properties, as well as all other package properties and sub-elements, through appropriate property pan-
els. Also, you can get property panel for any Package element by selecting it in Package tree component,
and choosing Properties action from the edit menu or toolbar.

50



XPDL elements

Package property panel contains a lot of different data about the main XPDL element - Package. Actu-
ally, you are able to access amost any XPDL element panel by navigating through the Package proper-
ties panel. All information are organized in several tabs: general, package header, redefinable header,
external packages, type declarations, participants, applications, workflow variables, workflow processes
and namespaces

All the tabs that will be mentioned can be also displayed as a separate property panels.

» Genera tab - displays general package data

Id:

Name:

2O Ov &

Warkflow variables Warkflow processes Mamespaces
External packages Type declarations Participants Applications
Seneral Package header Redefinable header

Buzinegss_Example

Tab has tree parts. First part contains package's id, name
~| || and graph conformance. As aready mentioned, TWE

Business Exarple

Graph conformance: ot blocked

Seript supports and validates XPDL depending on specified
. p— . conformance level.
¥pe ext/ javasc ript

:e"m’. Second part contains information about script language:
e type, version and grammar.

Extended attributes, 2 element(s)

PR mE= Third part displays list of package's externa attributes

and offers toolbar with operations to handle extended at-
tributes

» Package header tab
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Default value for field XPDL version is 1.0, and for field
vendor is Together.

Field Created contains creation time and date, and field
Description contains short package's description.

Documentation field binds external file with package.
| button opens a choose file dialog for finding ap-

propriate one.

* Redefinable header tab
« - Package
g &

Warkflow variables
External packages

Warkflow processes MNamespaces

Type declarations Participants Applications

Redefinable header

General Packoge heoder

Publication status:

Author: Together
Wersion: 1.0
Codepage:

Country key:

Rezponsibles, 0 element (s)
E] r| B

Manufacturing Department

« - Package
' v | &
Workflow variables Workflow processes Mamespaces
External packages Type declarations Participants Applications
General Package header Redefinable header
XPDL version: 1.0
Wendar: Toqether
Created: 13-03-20032
Dese ription:
Thiz iz amodified part of WTMC example from document WME TC-1016-X -
"Interfoce ! Process Definition Interchange Q&4 and Examples"
Documentation: E]
Pricrity unit:
Cozt unit:

Tab has two parts. First part contains the following
fields: Publication status (can have one of the following
values: under revision, under test, or released), Author
(package's author), Version (version number for the
package), Codepage and Country key.

As dready mentioned, TWE lets you save your work
despite the errors if you didn't set Publication status to
Released. In the case you've set it to released, it won't be
permitted to save your work until you correct all the er-
rors. This behaviour can be configured in togwecontrol-
ler.properties file, by setting the value of property Allow-
InvalidPackageSaving to true.

Second part, called Responsibles, contains list of al re-
sponsibles for the package and operations for managing
the list. Any participants known to this package can be-
come the responsible.

When you press the button for defining new responsible,
this action invokes a window with a combo box with a
list of all possible participants you can chose.

Responsible person must be a participant that is already
defined. When adding "Responsibles’ for the whole
package, participants defined inside that package or in-
side externally referenced packages can be added, and
when adding "Responsibles’ for a process, you can aso
add participants defined for this process.
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Beside the combo box with a list of the responsibles,
there is a shortcut button. If you press this button, the
property panel for the participant selected in combo box

will be shown.
» External packagestab
« - Pachage 3]
9 ov &
General Package header Redefinable header
Waorkflow variobles Waorkflow processes MNamespoces
| External packages | Type declarations Participants Applications

External packages, 3 element(s)

B (¥

:‘\pp|iCaTIDn_RBpDS\TDI")'.ﬂyDU can drag element to change its position within the |isf|
Process_Repositormy.<pd|

It contains a list of al external packages for the package
and toolbar buttons for managing the listed external

package elements.

» Type declarations tab
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20 ov &
General Package header Redefinable header
Workflow variables Workflow processes Mamespaces
External packages Type declarations Participants Applications
Type declarations, 2 element(s)
8]
Id IMame Type
Business_Example_Typ2 |Status Enumeration type

* Participants tab

It contains information about all package's participants.
Every table row (participant) is described with id, name
(optiona value) and participant type. It contains toolbar
buttons for managing the listed participant elements.

» Applicationstab

It contains information about all type declarations in a
form of atable and operations for their managing. Every
table row (type declaration) is described with id, name
(optional value) and type. It contains toolbar buttons for
managing the listed type declaration elements.

« - Pachage 3]
@0 9v &
General I Package header I Redefinable header
Warkflow variables I Warkflow processes Namespaces
External packages " Type declarations | Participants | Applications
Participants, 1 element(s)
)

Id MName Participant type

xample_parl
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00 | ov &
General Package header Redefinable header
Workflow variables Workflow processes Mamespaces
External packages Type declarations Participants Applications

Applications, 1 element(s)

UEE

Id

Iarne

» Workflow variables tab

It contains information about all package's workflow
variables. Every table row (workflow variable) is de-
scribed with id, name (optional value) and data type. It
contains toolbar buttons for managing the listed work-
flow variable elements.

» Workflow processes tab

It contains information about all package's applications.
Every table row (application) is described with id and
name (optional value). It contains toolbar buttons for
managing the listed application elements.

0| 9v | &

External packages Applications

Participants

Redefinable header

Type declarations

General Packane header
| Wharkflow varishles | Waorkflow processes MNamespoces
Workflow variables, 2 element(z)
(]
Id MName Data type
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e | owv | &

External packages Type declarations Participants Applications

General Package header Redefinable header
Warkflow variables | Workflow processes | MNamespoces
Workflow processes, 3 element(s)
)
Id IMame | Access level
Business_Exarple_Worl [Sales Order Processin Public
Buziness_Example_Wor3 |Check Credit Public

» Namespaces tab

This property panel shows all nhamespaces defined within
the XPDL document. User can add additional
namespaces. Usually, additional namespaces are needed
to insure document validity when user defines "complex"
extended attributes. It contains information about all
package's namespaces in aform of atable and operations
for their managing. Every table row (namespace) is de-
scribed with name and location. It contains toolbar but-
tons for managing the listed namespace elements.

Workflow Process

It contains information about all package's workflow
processes. Every table row (workflow process) is de-
scribed with id, name (optional value) and Access level
(optional value, can have one of the values: private or
public). It contains toolbar buttons for managing the lis-
ted workflow process elements.

@O 9v &

External packages Partizipants Applications
Redefinable header

MNamespaces

Type declarations
General Package header

Workflow variobles Waorkflow processes

Mamespaces, 1 elementiz)

UFEE

Location

Mame
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The Process Definition entity provides contextual information that applies to other entities within the
process. This describes the process itself. It is a container for the process itself and provides information
associated with administration (creation date, author, etc.) or to be used during process execution
(initiation parameters to be used, execution priority, time limits to be checked, person to be notified,
simulation information, etc.). Definition entity thus provides header information for the process defini-
tion and istherefore related to all other entities in that process.

1
{orkflow Proces sl
Diefinition !

I Activity Sot b
1 1

s
System Wordlow | S
and Ervironmantal —'El::gh dk - \m—|l.'inrxi|w‘ Frocesd
Diata | L Achivity

Bub-Frocess
Diefnition

Workflow

Participant Amioke -
Spscification .
Workflow ~
Applicatio ransition
Seen

JResource Ropositony
or Organizational
Meade]

The Workflow Process Definition defines the elements that make a workflow. It contains definitions or
declarations, respectively, for Activity and, optionally, for Transition, Application, and Process Relevant
Data entities.

A Workflow Process may run as an implementation of an activity of type subflow; in this case paramet-
ers may be defined as attributes of the process.

TWE provides a way to manage process definition entities. On the picture showing main toolbar organ-
ization, you can see where is the toolbar part for handling the propertiesOn this picture you can see the
organization of the selected WorkflowProcess.

If you create (override) some process with the same Id as the one from the external package, only the
one from the current package can be used as the implementation process of sublfow activity.

Typically, you will create a new process by pressing the button mi from the main toolbox or selecting

appropriate item from Package menu.

WorkflowProcess attributes

WorkflowProcess attributes can be divided in few logical parts:

Table4.6. General Attributes

Name M/O Description

Id M Used to identify the workflow pro-
cess (Read Only).

Name (0] Name of the model, used to identify
the workflow process.
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Name

M/O

Description

AccessLevel

The Access level of a process may be
either PUBLIC or PRIVATE. If
PUBLIC, the process may be invoked
by an externa system or application.
A process with private access may
only be invoked from a SubFlow
Activity.

Table4.7. Process Header

Name

M/O

Description

Duration Unit

Describes the default unit to be ap-
plied to an integer duration value that
has no unit tag. Possible units are;

Y - year

M - month
D - day

H - hour
m - minute
s - second

Created

Creation date of workflow process
definition.

Description

Short textual description of the pro-
cess.

Priority

The priority of the process type. De-
fault: Inherited from Model Defini-
tion.

Limit

Expected duration for time manage-
ment purposes (e.g. starting an escal-
ation procedure etc.) in units of Dura-
tionUnit. It is counted from the start-
ing date/time of the Process. The con-
sequences of reaching the limit value
are not defined in this document (i.e.
vendor specific). It is assumed that in
this case at least the Responsible of
the current process is notified of this
situation.

Valid From

The date that the workflow process
definition is active from. Empty
string means system date. Default:
Inherited from Model Definition.

Vaid To

The date at which the process defini-
tion becomes valid. Empty string
means unlimited validity. Default: In-
herited from Model Definition.

Waiting Time

Describes the amount of time, which
is needed to prepare the performance
of the task (time estimation) (waiting
time is provided by the analysis en-
vironment and may be updated by the
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Name M/O Description
runtime environment) in units of Dur-
ationUnit.

Working Time (0] Describes the amount of time the per-

former of the activity needs to per-
form the task (time estimation)
(working time is needed for analysis
purposes and is provided by the eval-
uation of runtime parameters) in units
of DurationUnit.

Duration (0] Expected duration time to perform a
task in units of DurationUnit.

In Process Header Tab there is Time Estimation group where we define Waiting Time, Working Time
and Duration. Thisis used for smulation purposes.

Table 4.8. Redefinable Header

Name M/O Description

Publication Status (e Status of the Workflow Process
Definition. Default: Inherited from
Model Definition.

UNDER_REVISION
RELEASED
UNDER_TEST

Author O Name of the author of this workflow
process definition. (the one who puts
it into the package)

Version (0] Version of this workflow process
definition.

Codepage (0] The codepage used for the text parts.
Default: Inherited from Model Defin-
ition.

Country key (0] Country code based on 1SO 3166. It

could be either the three digits coun-
try code number, or the two alpha
characters country codes. Default: In-
herited from Model Definition.

Responsible(s) (0] Workflow participant, who is re-
sponsible for this workflow process
(usually an Organisational Unit or a
Human). It is assumed that the super-
visor is responsible during execution
of the process. Default: Inherited
from Model Definition.

The responsibles for Process are added in the same way as it is at Package level, which is explained
earlier in text.

Workflow Process property panel
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In TWE, you can get the property panel to edit all workflow process attributes by clicking on a toolbar
icon ™ , or selecting the appropriate menu item.

IES

It contains alot of different data about workflow process. All information are organized in several tabs:
general, process header, redefinable header, participants, applications, workflow variables, formal para-
meters, activities, transitions and activity sets.

All the tabs that will be mentioned can be also displayed as a separate property panels, either by select-

ing appropriate element in a Package tree, and asking for its properties, or by selecting appropriate tool-
box button or menu item.

» General tab - displays general process data

r - Workflow process
@
vitfarkflow variables Formal parametens Activities Transitions Activity sets
Seneral Process header Redefinable header Participants Applications
Id: Business_Example_Warl
Mame: Sales Order Processing
s Il Public /|| Tab has two parts. First part contains process id, name
Eeretd attriutes, 7 slement(s) (this name will appear in window's title bar) and access
O LI . - | level (can be private or public).
Second part shows all process extended attributes and
also offers operations with them.
* Process header tab
9 9 g
Wéorkflaw warichles Formal parameters Activities Tranzitions Activity sets
Beneral Process header Redefinable header Participants Applications
This dialog defines elements and attributes of XPDL's | buration wnit Bay s
ProcessHeader element. CD;ST (3200
Field Duration unit can have one of the following val-
ues: second, minute, hour, day, month, year.
Priority:

Field Created displays the process creation date and field

e - = N Valid from:

Description is place for short description of this work- | vai ..

flow process. Wi s
Working Time:

Limit:

Duratian:

» Redefinable header tab
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« - Workflow process @

Q9 | 9v g
vitarkflow variables Formal parametens Activities Transitions Activity sets
Gengral Process header ‘ Redefinable header | Participants Applications
Publication status: |Under test b

Werzion:

Codepage:

|

Authan: | \
| \

| \

| \

Country key:

Respansibles, 0 elemert{s)

(2] | () ] %

* Participantstab

It contains information about all participants of the work-
flow process. Every table row (participant) is described
with id, name (optiona value) and participant type. It
contains toolbar buttons for managing the listed parti-
cipant elements.

» Applications tab

- Workflow process FX\
@0 Twv
Workflow variables Formal parameters fetivities | Transitions Activity sets
General Process header Redefindble header Participantz | Applications

Applications, 2 element(s)

OB

Mame

Id

ale aleulator

Tab has two parts. First part contains the following
fields: Publication status (can have one of the following
values: under revision, under test, or released), Author
(author of the process), Version (version number for the
process), Codepage and Country key.

Second part, called Responsibles, contains list of al re-

sponsibles for the process and operations for managing
thelist.

« - \iforkflow process @

@0 | 9ov &
Warkflow variahbles Farmal parametens Activities Transitions Astivity sets
General Pracess header Redefinable header | Participants ‘ Applications

Participants, 2 element(s)

alajsus]
|

Id

Participant type

Crganizational unit
zational unit

cpartment

It contains information about all applications of the
workflow process. Every table row (application) is de-
scribed with id and name (optiona value). It contains
toolbar buttons for managing the listed application ele-
ments.
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» Workflow variables tab

It contains information about all workflow processs
workflow variables. Every table row (workflow variable)
is described with id, name (optional value) and data type.
It contains toolbar buttons for managing the listed work-
flow variable elements.

» Formal parameterstab

= - Workflow process E]
Q0 | 9v 3

Genenal

Process header Redefinable header Participants Applications

‘orkflow varicbles | Formal parameters | Aotivities Transitions Activity sets
Farmal parameters, 4 element(s)
8)
| Id | Mode ‘ Data type ”
Customer_Mame In Bazic type -» Strin
Order_Quantity In Basic type -» Integer
Credit_Status [out [Deslared type -» Status

» Activitiestab

It contains information about al activities of the work-
flow process. Every table row (activity) is described with
id, name (optional value) and performer (optional value).
It contains toolbar buttons for managing the listed activ-
ity elements.

00 ov A

General

Process header Redefinable headen Participants Applications
‘ Workflow variables | Formal parameters Activities Transitions Activity sets
Warkflow variables. 9 element(s)
&)
Id ‘ IMarme Data type ”
ock_Status

St

dit_Status

b
_ Ty
Mo_Of_Stocked Items Basic type -» Integer
Costamen_Mame Basic type > String
Produs t_Name Basic type -» String
Order_Quantity Basic type -» Integer
Mo_Of_Ttems_To_Produse Basic type -3 Integer
Business_Example_worl_dfl Basic type -» String

It contains information about all workflow processs
formal parameters. Every table row (formal parameter) is
described with id, mode and data type. It contains toolbar
buttons for managing the listed formal parameter ele-
ments.

« - \Workflow process @

Q9 Owv &
Benzral Process header Redefinable header Participants Applications
Warkflow vaniables Formal parametens ‘ Activities ‘ Transitions Activity sets
Activities, 13 element (<)
&
14 \ Mane | Performan

|receive order
heck finances

Busingss_Example_Warl_Act1

|Par'hc\panf_R@osifory_Parll
Business_Example_Worl Act3

ample_Worl_Actd
Example_worl_Act8
Example_Worl_Act9
Busingss_Example_Warl_Act10
Business_Example_wWorl_Actll
Business_Example_Worl_Act13

Business,
Business

idecline arder Participant_Repozita
R1

heck part. ship

lan part. produztion
RZ

Participant _Repository_ParlZ

Busingss_Example_Warl_Act14 plan full produztion Participant_Repository_Parl2
Business_Example_Worl_Act18 |produce

Business Motify full shipment
MNotify partial shipment

[Ship & Report

Example_Worl_Act19
Business_Example_worl_sct20
Business_Example_Worl_Actzl
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» Transitions tab

« - Workflow process @
Q9 9v &
Gensral Process hearsr Redefinable header Participants Applications
Workflaw warichles Formal parameters Activities Transitions Aotivity sets
Transitions. 16 elementis)
) .
Id From To Condition |
Buziness_Example_W/.. |receive order heck finances A

Business_Example_W... check finances decline order

Busingss_Example_W.. |kl hechk part, ship
Business_Example /.. |R1 plan part. praduction
Business_Example_W... plan part. production |2

Trazl RZ produce
Business_Example_W/... |check part. ship plan full production

Business_Example roduce

it_5
Stock_Status =

Business_Example_W.. Rl

Busingss_Example_W... rheck stock plan full praduction
Business_Example_W/... [check stock Notify full shipment  |Stock_Status == "ALL"
Business_Example_W... produce Notify partial shipment

Motify partial shipment
Motify full shipment
heck part. ship

Ship & Report
Ship & Report
R2

Business_Example_W..
Business_Example_'W...

Busi ness:ExampIe_W.u

Partial _Ship_Status ..

» Activity setstab

It contains information about all activity sets of the
workflow process. Every table row (activity set) is de-
scribed with id, activities and transitions. It contains
toolbar buttons for managing the listed activity set ele-
ments.

External References

It contains information about all workflow processs
transitions. Every table row (transition) is described with
id, from (source), to (target) and condition (optional
value). It contains toolbar buttons for managing the listed
transition elements.

« - Workflow process @

Q9 v &
General Process header Redefinable header Participants Applications
Wiorkflow variables Farmal parameters Aetivities Transitions Activity sets
Activity sets, 1 element(s)
(] (| (] (m)
1d [ fctivities | Transitions |
Busiress_Example_Waorl_Asel [2 It |

External package concept allows you to re-use common Participant, Application and WorkflowProcess
definitions contained within other Package definitions. Y ou just need to define these common entities
ones, and store it within a XPDL file, and then re-use it afterwards in al other XPDLsyou create

TWE provides possibility of referencing external Packages. After referencing it, automatically, every
participant, application or workflow process defined there in will be accessible from the main package.

If external package we referenced also contains the references to other external packages, al of the
package references will be imported in TWE in read-only mode.

TWE's External package relations component will show the relations of the main package external
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packages, their external packages, and so on.

Adding External Packages

This dialog appears when you press the package toolbar | ., .. & swess FIEE
button, or Package menu item for adding external pack- NI
3 | pplication_Repositorysxpd|
ages % It enables you to select the XPDL file from L) B teinees Exampleed]
g7 LR [ Participant_Repositaryxpd]

Do umerts
[ Process_Repositoryapd|

your disk, and to reference it as an external package for ﬁ_
the package you are currently editing. As already men- @
tioned, after adding external package, you are abletouse |  be=*r
participants, applications and workflow processes 7
defined in that package. e
NOTE: You can't add external package if the main XP- w8
DL package you are working on is not yet saved to the | # computer
disc. «/
iy Ne::or'k
Places Files of typer  |xpoL files (*xpdl) v| | camel

File name: Business_Examplespd! Open

Removing External Packages

Action Remove external packages % from the toolbox, or External packages menu removes external

package from the current package.

If this external package is not referenced by any other external package of the main package, it will be
really removed from TWE's memory. In the case some of the elements from this external packages are
in use (Applications, Participants or WorkflowProcesses), you'll be asked for the confirmation.

The external package mechanism allows packages and
its elements (applications, processes and participants) to
T | be multiple referenced.

@ Element iz referenced by ather element(s). do you really want to delete it 2

Before the removement of the selected external package,
if it contains any element that is referenced, and the ex-
ternal package reference that will be deleted is the last
one, the warning message about removement of the ex-
ternal packageis displayed.

External Participants

To get the following dialog, click button 3’5}’ (or appropriate menu item from External Packages menu).
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» - External packages - Participants @

External packages - Participants

Id Marme Participant type Description
Participant_Repositor., [France Baroque Hurman President's secretary
Participant_Repositar... [Tim White Hutnan hail Room Clerk

This dialog shows al participants of package's external

Participant_Repositar..,

President's Secretary

Role

handle= presidents mail

Participant_Repositar..,

Mhail-Raom Clerk

Role

handle= incaming mail

packages. Every external participant is presented with its

Participant_Repositor..,

WP Sales

Fole

Wice president: handle..,

Participant_Repositor..,

Sales department

COrgani zational unit

iz involved in hondling ...

Id, Name (optiona data), Participant Type and Descrip-

Participant_Repositar..,

Mhanufac turing Depart...

Grgani zational unit

iz involved in handling ...

Participant_Repositar..,

Finarce Department

Grgani zational unit

iz involved in handling ...

tion (optional data).

Participant_Repositar..,

Customer Support

Qrgani zational unit

handles product inquir...

Participant_Repositor..,

Sale manager

Role

Participant_Repositor..,

Production planner

Fole

Participant_Repositar..,

Driver

Role

External Processes

To get the following dialog, click button m-= (or appropriate menu item from External Packages menu).
e

» - External packages - Workflow processes E]

This dialog shows all workflow processes of package's
external packages. Every externa process is presented
with its I1d, Name (optional data) and Access level
(optiona data).

External packages - Waorkflow processes

Id

Process_Repository_Worl

Mame

Accesz |evel

|Customer Service - notify customer Public

Process_Repository_WorZ  |Produce Widgets

|Public

External Applications

To get the following dialog, click button 2
g

« = External packages - Applications

This dialog shows all applications of package's external
packages. Every external application is presented with its
Id, Name (optional data) and Description (optional data).

~Exernal packages - Applications

(or appropriate menu item from External Packages menu).

Id

MName

Description

Application_Repository_App1

stan document

Application_Repository_App2

identify document

Application_Repository_App3

send document

Application_Repository_App4

calculator

Type Declaration
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WFMC assumes a number of standard data types (string, reference, integer, float, date/time, etc.); such
data types are relevant to workflow relevant data, system or environmental data or participant data. Ex-
pressions may be formed using such data types to support conditional evaluations.

Sometimes set of data types that XPDL provides won't be enough, or you want to represent some data
type with a specia name to easily use it when defining Formal/Actual parameters. This XPDL feature
allows you to declare new data type.

Attributes for TypeDeclaration are:

Table 4.9. Type Declaration

Name M/O Description
Id M Used to identify the de
clared data type.
Name (0] Text used to identify the
Declared Data Type.
Description 0] Short textual description of
the Declared Data Type.
Data Types (0] Standard data types.

The following property panel is used for defining TypeDeclaration:

Id: | Business_Example_Typ2

MName: Status
Type: E!Enumeration tvpe v
Enumeration type, 2 element(s) e
D ¥ R wm e
MOT_Ck
| b
£ | &
Destription: | This property panel shows an example of a type declara-

tion.

Extended attributes, 0 elementis)
(2] (w| (] )

MName | Walue

This panel can be get i.e. by selecting an existing TypeDeclaration in a Package tree, and asking for its
properties. To create a new TypeDeclaration, you can press button [z= which will bring you the prop-

14

erty panel with al defined Type declarations for the package. There n_ you can press a button for creat-
ing new Type declaration.
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TWE maintains all of WfMC data types that are provided: BasicType, DeclaredType, ShemaType, Ex-
ternal Reference, RecordType, UnionType, EnumerationType and Array Type.

The following table describes the basic data type:

Table 4.10. Basic Data Type

Name

M/O Description

Type

STRING
FLOAT
INTEGER
REFERENCE
DATETIME
BOOLEAN
PERFORMER

External Reference data type has the following attributes:

Table4.11. External Reference

Name

M/O Description

Xref

(0] It specifies the identity of the entity
within the external document.

Location

M It specifies the URI of the document
that defines the type.

Namespace 0] It allows specification of the scopein

which the entity is defined.

Using External Reference data type you may define i.e. some Java class as a new data type (for e.g.
| ocati on = "com abc. purchases. PO").

Workflow Participant

WFMC Meta-Model specification defines a simple in-built (Minimal) Organisational Model or permits
access to an externaly defined OM. Participantsin TWE are just part of an Organisational Model - Min-
imal OM. The connection with the Organisational Model is used in Activity Definition (performer of an
activity) and in the Process Definition (responsible of a process).

Workflow Participants have a scope and visibility equivalent to extended attributes. All referenced
Workflow Participants have to be defined in the scope where they are used, at least in the same package.

The Workflow Participant is defined by atype and related information, which is a set of type specific at-
tributes. This definition contains a basic set of 6 Workflow Participant types. resource set, resource, or-
ganizational unit, role, human, or system. A role and a resource are used in the sense of abstract actors.
This definition is an abstraction level between the real performer and the activity, which has to be per-
formed. During run time these abstract definitions are evaluated and assigned to concrete human(s) and/
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or program(s).

These attributes are used to define a Workflow Participant:

Table4.12. Workflow Participant

Name M/O Description

Id M Used to identify the workflow parti-
cipant definition.

Participant Name (0] Text used to identify a performer.

Participant Type M Definition of the type of workflow

participant entity. Type of a work-
flow participant.

Participant Description (0] Short textual description of a work-
flow participant.
External Reference (0] A reference to an external specifica

tion of a participant.

The Participant entity type attribute characterizes the participant to be an individual, an organisational
unit or an abstract resource such as amachine. Hereis alist of possible participant types:

Table 4.13. Participant Types

Name Description

RESOURCE_SET A set of resources.

RESOURCE A specific resource agent (as a machine).

ROLE This type allows performer addressing by a role or skill set. A rolein

this context is a function a human has within an organization. As a
function isn't necessarily unique, a coordinator may be defined (for ad-
ministrative purposes or in case of exception handling) and alist of hu-
mansthe roleis related to.

ORGANIZATIONAL_UNIT

A department or any other unit within an organizational model.

HUMAN

A human interacting with the system via an application presenting a
user interface to the participant.

SYSTEM

An automatic agent.

TWE provides the way to define participants at Package level and at Process Definition level. In order to
do that, you can select appropriate toolbar button or menu item for showing all the participants defined
at package/process level. Thiswill bring a table property panel, where you'll have a button for creating a

new participant.

Like it is said before, participants are defined by type and related information. This is shown in the next

window:
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« - Participant
Q9 v

~Participant

Id: | Busingss_Example_par?

Marne: | ESales Manage r1|

~Type
() Resource st () Resource
(%) Role () Organizational unit

{3 Human & System

Gescription:

~External reference

o pet:

Location:

Mamespac e:

~Extended attributes. 0 element(z)
(&) (W] (R ] [

Marne

You are able to insert all defined participants in a TWE graph using the following choice button .+

from graph's toolbar , and it'll be represented as a new swim-line in a graph. Then, you can put an activ-
ities in there, which actually means that activity's performer is the participant represented by the swim-
line.

Even if you do not define any participant, TWE's graph component always has one default visual repres-

69



XPDL elements

entation of participant that you can use. This participant is used to hold the activities which performer is
given as some expression, or which do not have a performer defined. Thisis not areal Participant from
XPDL model.

So, al the activities which performer is not areference to an existing Participant, will be graphically dis-
played into this special graph swim-line.

There is another way of defining WorkflowProcess level Participants, and this is by using a Graph's
toolbox button. Pressing this button ﬁ and than clicking in the graph will automatically add another

participant represented as a new swim-line in currently selected WorkflowProcess's graph. This parti-
cipant's type will be Role, and you can change it through the property panel.

Workflow Application

These are some of the attributes for application entity which are defined by WM C specification:

Table4.14. General attributes

Name M/O Description

Id M Used to identify the workflow applic-
ation definition.

Name M Text used to identify an application

(may beinterpreted as a generic
name of the tool).

Description (0] Short textual description of the ap-
plication.

Extended attributes (6] Optional extensionsto meet individu-
al implementation needs.

Invocation Parameters (0] Parameters that are interchanged with
the application viathe invocation in-
terface.
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« - Package E]
00 9vad
General

Package header Redefinable header

viforkflow variables Workflow processes MNamespoces
External packages Type declarations Participants Applications
Applications, 1 element(s)
)
Id IName

User can create new instance for application entity, edit
some existing application or delete it (modification and
deletion of application entity isnot alowed if it isthe en-
tity from externally referenced package). This picture
shows a property panel for editing application attributes:

There is more than one way of getting Workflow Applic-
ation Declaration settings. One way would be, for ex-
ample, choosing icon QL 5 at main toolbar. Another way

would be selecting Package's Applications in a Package
tree component, and then right clicking and selecting
Properties action (or directly selecting this action from
Edit menu).

« - Application E]

Q0 9owv g

Application
Id: | Business_Example_Worl_appl |
IName: | szan document |

Description:

Choice: |Fc|rma| parameters

Formal parameters, 1 element(s)
(&) (w (B [w)
Id

Businzss_Exomp\z_WUr‘l...lIn

Mhode |

|Basic type -> Boolean

Data type

Extended attributes, 0 element(s)
(2] (w] (B) [ =

IMarme:

| Walue

71



XPDL elements

Workflow applications that are defined for the package are accessible by any activity that is defined at

any package's workflow process.

When defining a Tool for an activity, you'll be able to chose amongst all applications defined inside the
particular WorkflowProcess definition, Package definition, or inside definition of the Package's external
packages. If the application from the process level has the same Id as the one from the package level (it
overrides the one from the package level), the one from the package level won't be displayed. The same
stands for overriding the application from external package.

Asit is shown on the picture, there are two choices for Invocation Parameters:

» Formal Parameters and

» External Reference

Formal Parameters

20 O v
Formal parameters, 5 element(s)
(=)

1 |
Customer_MName
Product_Marme
Crdered_Quantity

Mo_Of_Stocked_Ttems
Partial _Ship_Status

Mode

In
Cut

Basic type -» Inteqer
Declared type -> Status

Formal Parameters are parameters that are interchanged
with the application via the invocation interface. They
are passed during invocation and returned of control (e.g.
of an invoked application).

The order of formal parameters can be changed by drag-
ging an item with the mouse.

Using appropriate toolbar buttons, you can create a new
FormalParameter, edit, delete or duplicate selected one,
aswell asto get all the references to the selected Formal-
Parameter.

The attributes that define Formal Parameters are:

Table4.15. Formal Parameters

Name M/O Description
Id M Identifier for the parameter
Index 0] Index of the parameter
Mode M
* IN Input Parameters
¢ OUT Output Parameters
e INOUT Parameters used as input
and output
Data Type 0] Datatype of the formal parameter
Description (0] Textual description of the formal
parameter
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External Reference

An External Reference can be used instead of formal parameters. External Reference is areference to an
external definition of an entity.

External Reference has the following attributes:

Table 4.16. External Reference

Name M/O Description

Xref (0] It specifies the identity of the entity
within the external document.

Location M It specifies the URI of the document
that defines the type.

Namespace O It allows specification of the scopein
which the entity is defined.

With External Reference, Application (and some other entities) may be defined by XML schema (for
eg.location = http://abc.conl schemas/ po. xsd), by a Java class (for e.g. | ocati on
= "com abc. purchases. PO'), by WSDL document (for eg. location = "ht-
tp://abc. conml servi ces/ poServi ce. wsdl ")...

Workflow Relevant Data

Workflow Relevant Data (or, in XPDL, Data Field) represent the variables of a Process Definition or
Package Definition. They are typically used to maintain decision data (used in conditions) or reference
data values (parameters), which are passed between activities or sub-processes. The workflow relevant
data list defines all data objects, which can be used within the workflow process. The attribute TYPE ex-
plicitly specifies al information needed for a workflow management system to define an appropriate
data object for storing data, which isto be handled, by an active instance of the workflow process.

Workflow Relevant Data can be defined in a Workflow Process (the Workflow Process Relevant Data)
and in a Package (the Package Relevant Data). The scopes differ in that the former may only be ac-
cessed by entities defined inside that process, while the latter may be accessed by entities inside any pro-
cess defined within that model.

Workflow Relevant Data has a scope that is defined by the directly surrounding meta-model entity and
isnot nested. The visibility of itsidentifier is aso defined by that entity.

Attributes of Workflow Relevant Data are:

Table4.17. Relevant Data

Name M/O Description

Id M Used to identify the workflow relevant data.

Data Type(s) M Data Type.

Name (0] '(Ij'ext used to identify the workflow relevant
ata.
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Name M/O Description

IsArray O Indicatesif it isan array.

Initial Vaue (0] Pre-assignment of datafor run time.

Length (0] The length of the data.

Description (0] Short textual description of the defined data.

When parameters are passed to a called subflow outside the current model definition, it is the responsib-
ility of the process designer(s) to ensure that data type compatibility exists across the parameter set.

Workflow relevant data naming must be unique within a process model. If such data is passed between
processes as parameters, the convention at this version of specification is that copied semantics will be
used. Responsibility rests with process designers / administrators to ensure consistent name / datatype
usage within process definitions / models to support sub-flow operations (including any required remote
process interoperability).

Thereisanicon ‘iﬁ: in Package's part of the Toolbar and icon ﬁ in process's part of the toolbar, and

also on appropriate menus, for displaying all workflow relevant data for the selected Package/
WorkflowProcess.

Like other similar table property panels, amongst others, there are also buttons "New" and "Edit" for
adding new or editing existing Workflow Relevant Data. Next picture shows property panel for editing
Workflow Relevant Data:
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« - Workflow variahle @

09 9v
Id: Initial walue:
| Credit_Status | | NOT_OK |
Pamie: Length:
| | | |
Is array [l
Type: |Dac|ar'ec| type V|
Crec lared type: |S'h:t1'us V| ey
De=e ription:

Current credit status of customer that made an order ("OK" if credit status iz valid)

Extended attributes, 0 element(s)

& ()[R (w) #

[arme Yalue

When defining (or editing) an workflow variable, the following attributes can be set: id (mandatory at-
tribute), name, initial value, length, IsArray (array indicator), Type, description and extended attributes.

The attribute Type explicitly specifies al information needed for a workflow management system to
define an appropriate data object for storing data, which is to be handled, by an active instance of the
workflow process.

If you are at process level, and you create (override) some workflow relevant data with the same Id as
the one from the package level, only one of them (the one from the process level) can be used as a refer-
ence from other entities. E.g. you can choose just the one from the process level to be the actual para-
meter for some application or subflow.

Formal Parameter
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Idh: -Custumer_Name
Index: 1
Mode: {In .
e Forma Parameters are parameters that are interchanged
Type: |Basic type b K . . . . . .
i T > | with the apphc;athn via the invocation interface. They
' S " || are passed during invocation and return of control (e.g.
an invoked application or invoked sub-process).
Every formal parameter is presented with its 1d, Mode,
Data type and Description.
Description:
[The customer to check credit status for

To add new FormalParameter for the process, you can click on the button [ * (the right-most button in
L+

the toolbar). This will bring you a table property panel with a list of all FormalParameters already
defined for the selected process. There is a New button there in, which will create a new FormalPara-
meter, and will bring a property panel for edit it.

Extended Attributes

XPDL contain most of the entities, which are likely to be required in the process definition modelling.
Sometimes, there is a need for some additional information (user or vendor specific). Extended Attrib-
utes are the primary method to support such extensions. They are attributes those defined by the user or
vendor, where necessary, to express any additional entity characteristics.

Extended attributes can be used in al entities which supports it by XPDL. TWE provides use of the Ex-
tended Attributes like follows: you can define "simple" part of Extended Attribute by entering Name and
Value attributes. If you want to define "complex" part of Extended Attribute, which could be consisted
of tags that belong to the XPDL or some other namespace, you have to enter it as a free-text in the Com-
plex content field.

Here isapicture of property panel representing extended attribute:
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¢ - Extended attribute

P9 OvH

[ _E}dended attribute — 1

Marme:

Value: Coardinates

JaWE_GRAPH_OFFSET
JAaWE_GRAPH_PARTICIPART_ID
SysternActivity

Complex content:
= Email subject="0rder %%ordertumber” to="%%orderlnfo.ermailAddr )}
=y MessageText=0rder number %% ardertdumber is heing

=k Email=

& : 5|

You can see at the picture above, when defining new ExtendedAttribute (or modifying one already
defined), user have possibility to choose its name amongst the names of extended attributes already
defined for that element type (Activity, Participant, ...). The list of names depends on the names already
defined in opened XPDL (and its externally referenced XPDLSs). The list of names is calculated in the
memory each time new ExtendedAttribute is being added or when one already defined is being re-
defined (thelist is not persisted anywhere).

Activity Set

An activity set is a self-contained set of activities and transitions. Transitions in the set should refer only
to activities in the same set and there should be no transitions into or out of the set. Activity sets can be
executed by block activities.

Typically, you will create a new activity set in the WorkflowProcess using Graph component's toolbar

icon ,.:,, for doing that. Previously you must insure that the graph for the WorkflowProcess where you

want to insert the activity set is visible.
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This d|ajog shows property panel for editi ng ACt|V|tySet ship ship [Participant_Re..[mplementation [sutomatic [Automatic 0

Every activity set is presented with its Id, activities
(number of activities in the activity set) and transitions
(number of transitions in the activity set).

Asyou can see, there is only one attribute to define, and
that is the Id. There are two tables where you can see | l=|a| sl
short description of all activities and transitions already =
defined for this ActivitySet. As with other table panels,
you are able to manage them.

<+ Activity set x|

Activity set

Id; ishipping
Activities, 2 elementis)
pE LAY TITE]

[ | name Perormer | Type | Statmode | Finishmode | Deadiines

received_in_g... received ingo... [Participant_Re.. Implementation Automatic Autornatic 0

Transitions, 1 element(s)

[ From [ o [ Condition
Business_Example_Worl _ . |ship received n good condition

Workflow Process Activity

Generally, any process comprises a number of steps, which lead towards the overall goa. Workflow
process consists of a number of workflow activities. The workflow activity is a piece of work that will
be done by combination of resources and computer applications.

Table4.18. Activities attributes

Name M/O  |Description
Activity Name (0] Text used to identify process activity.
Performer 0] Link to entity workflow participant. May be an expression. Default: Any
Participant.
Start mode (@) Describes how the execution of an Activity istriggered.
Finish mode (0] Describes how the system operates at the end of the Activity.
Deadline (0] Specification of adeadline and action to be taken if it is reached.
Priority 0] A value that describes the initial priority of this activity when the execu-
tion starts. If this attribute is not defined but a priority is defined in the
Process definition then that is used. By default it is assumed that the pri-
ority levels are the natural numbers starting with zero, and that the higher
the value the higher the priority (i.e.: 0, 1, ...).

Limit (0] Expected duration for time management purposes (e.g. starting an escala-
tion procedure etc.) in units of DurationUnit. It is counted from the start-
ing date/time of the Process. The consequences of reaching the limit value
are not defined in this document (i.e. vendor specific).

Icon (0] Address (path- and filename) for an icon to represent the activity.
Documentation (0] The address (e.g. path - and filename) for a help file or a description file
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Name M/O  |Description
of the activity.
Description (0] Textual description of the activity.

Activities are associated with their performers (which are workflow participants), and application as-
signments. Optional information about activity may be associated with: starting and stopping manner,
usage of specific workflow relevant data, preconditions for starting and postconditions for finishing the
activity.

The following diagram illustrates the generic structure of activities:

i1r'r-r1'|il1r| ||1r:. ||1'|ir1|;:|

. Incaming Incoming i,
Tr'-""FT"mnﬁ Fr.lr%iti-.-uu ]mnfiurlb TrmwT'nMnF'
iJoin {Jon (Jain ActivitySet (Join
Element | Elermert) Element) ERE Element) Sub-process
L 1 "4 : call o |ES—
B Ll
Activily : Bt 7 Activity
iy Nud Mull . s Body ;
| wi
W & return ]

(Split (Split (Split Spht (for Syne calls S
Element) Elernent) Element) Element) Bt
Cutgoing Outgoing Ouigoing Outgoing
Transitions Tran siticns Transilions Transitions
Genernic ROUTE BLOCK SLUBFLOW
Activity Activity Activity Activity

Activities and other activity-like objects are inserted using buttons on graph's " Toolbox™ toolbar.

Activities and Graph component

Although it is possible to create a new activity through the property panels, the usual way to do it is
through the graph component.

The following table shows the picture of how the graph represents a certain XPDL activity type, and
short description of each type of the activity:

Manual (No implementation) activities are atomic
(Generic Activities). They are the smallest units of work,
E No although even this activity may produce more than one
work item for its performer.

Tool activities are atomic (Generic Activity). They are
FE Taol the smallest units of work, although even this activity
L may invoke more than one application.
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Subflow is another activity type. It implements a whole

:-E Subflow new workflow process. Process definition within the sub-

flow is entirely independent from the first one (where
subflow activity resides). It has its own set of activities,
interna transitions, participants, application definitions

and other workflow relevant data

An activity may be a block activity that executes an

activity set , or map of activities and transitions. Activit-

Fai
i Block ies and transitions within an activity set share the name

space of the containing process.

iy Route

Dummy (route) activity does nothing on its own. This
type of activities is used for synchronization and con-
structing complex and sophisticated transitional condi-
tions - e.g. activity pre- and post- conditions.

Icons for inserting different types of activities from the graph toolbox are the same as the ones included
in the previously explained picture of the activities in the graph. For the manual activity, there is a tool-
box icon m for Tool activities |]|' for subflow actlvmes_g for block actlvmes . and for route

activities B Once selected, mouse cursor will show what type of object you'll insert. Activity is cre-

ated using some default values for their properties, which typically are to be changed. Right clicking the
object in the graph shows a context menu, and there is item representing action for getting property pan-
el. Different than others, Block and SubFlow activities have additional menu item "descend into..."
which is used to display the graph of the referenced ActivitySet/Workflow Process.

Start and End Bubbles

These are the special graphical objects which are the part of the Graph component.

Graph's toolbox icon for inserting Start object into graph is B:' and for inserting End object into Graph
is m

When these objects are inserted, they are similarly presented in the graph::

l'.'-.i- _-H.‘ .l-- _-\-\.'.\.I

Although start and end bubbles aren't part of XPDL specification, there is a need to visually mark where
the workflow process starts, and where it ends. Each of Start/End markers is can be connected to exactly
one activity in the graph.

User can configure TWE not to use start/end bubbles, in which case starting and ending activities of the
process are colored in specia colors, aso configured in the property file of the graph component
(starting activities are considered the ones without incoming transitions or with only one incoming trans-
ition, which isalso acircular transition. The similar stands for the ending activities).

80



XPDL elements

Activity property panel

In this section are explained various property panels concerning different types of activities: activities
without implementation (manual), sub-flow, route, tool and block activities. All information are organ-
ized in several tabs: general, type, transition restriction, simulation information, and extended attributes.

» Genera tab - displays general activity data

£ o @

Bereral | Type | Simulation information | Extended attributes

Id: Business_Example_Worl_Act1

Name: receive order Tab has tree parts. First part contains activity id, name,
Perfarmer: Eale manager ~/ = || performer (can be a reference to a participant or an ex-
Start mode; Automatic “I|| pression), start mode (can be automatic or manual) and
Finish made: Automatic v

finish mode (can be automatic or manual).
Deadlines, 0 element(s)

(2] (| ] (] Second part shows al deadlines and aso offers toolbar
buttons with options to handle list of deadlines.

Third part contains priority (describes initial priority for
activity), limit (expected duration - for time management
purposes), icon (reference to the icon representing this
activity), documentation (reference to an external docu-
ment) and description.

Priority:

L ™ Fields icon and documentation have button | that
Icon: 1
Documentation: L] opens achoose file dialog for finding appropriate file.

Deszription:
Enter the data for current arder (Customer name, the produst name and the
dezired number of product items)

* Typetab

This tab contains some specific data concerning the particular type of an activity. For activities
without implementation (manual) m and route B activities, this tab doesn't contain any specific

data.
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Block activity type property panel contains information
about block id, which is a reference to defined Activ-
itySet (re-usable block of activities and transitions which
shares the context of the workflow process where
defined).

A block activity executes referenced ActivitySet or

self-contained activities/transitions map. When block
activity is being executed, the execution proceeds to the
first activity within the ActivitySet it references, and
continues within the set until it reaches ActivitySet's exit
activity (an activity with no output transitions). Execu-
tion then returns to follow the output transitions of the
block activity.

Q9

Type:

av g

Tranzition restriction

General

Simulation information

Extended attributes
Type

|B|nck activity

Blozk Id:

|Busmzss_Exomplz_WUr‘l_Aszl ¥ g

Q9 9V
Transition restriction Simulation information Extended attributes
General Type
Type: |Ton|s v
Toals, 1 element(s)
(2] (w] (B) (w =#
Id | Type
Application_Repositomy_Appd |4pplication

Tool activity property panel enables definition of Tools
(which are the references to the applications) required for
enactment engine to run, in order to perform the activity.

Basicaly, this tab shows al the tools defined for this
kind of activity.
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Subflow m istype of activity whose implementation is

another workflow process.

Firstly, attribute id should be set. Id defines workflow
process that will be executed. In TWE you are setting
this attribute by picking the one of the WorkflowPro-
cesses defined within the combo box. Beside the combo,
you have a shortcut to display the properties of the
WorkflowProcess selected within the combo.

Then, execution (mode) attribute should be set. Syn-
chronous execution mode suspends execution of calling
process until sub-flow is finished. Asynchronous mode,
spawns a new thread of execution for sub-flow process,
which is then executed at its own pace, independently
from calling workflow process.

While entering actual parameters that will be passed to
subflow process, TWE shows the list of corresponding

« - Activity
Q9 Ov G
General | Type | Transition restriction | Simulaticn information | Extended atteibutes
Type: SubFlow
Td: Check Credit
Exseution: Synchronous
Formal paramatars. 4 element(s) Actual paramaters, 4 elemant(z)
@v & 8 Qr =
14 | Made | catatype Actual parameter
Customer_Mame  In Basic type -> Stri...| | \Customer_hlame
Product_Nawe  |In Bazic type > S1ri...| |[Prodict,_Noms
Ordar_Quantity [T Bazic type - Ime...| ||Onder_Quantity
Credit_Status __|Qut eclored type - .. | | Credit_Status

formal parameters of the referenced sub-process.

* Transition Restriction tab

.- Activity X
00 ov
General Type
Transition restriction i Simulation information Extended attributes

Jain

Jain type: xan ~
Split
Split type: And A

Transition references, 2 element(s)
AN IEE

Enter 1. Mo,

Enter 2. Mo,

Tab has two parts. First part defines joining method for
incoming transitions. It can be either XOR or AND,
which defines whether any incoming transition may start
the activity, or al of them must be completed.

Second part defines split type for outgoing transitions. It
can be either XOR or AND, which defines whether only
one of the outgoing transitions will be started (the first
one which condition evaluates to true), or all of them.

When an activity has XOR split, the order of calculating
outgoing transition conditions is important. This order is
determined in XPDL by the order of TransitionRef ele-
ments within its TransitionRefs collection. From here,
you can aso control that order. The way of doing itisto
simply change positions of the target activities (the activ-
ities that outgoing transitions are leading to) within the
givenlist.

* Simulation Information tab
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0 ov a

Seneral Type| Simulation infarmation | Extended attributes

Instantiation:

Cost:

Wiaiting time:

Working Time:
Here are defined various information about simulation: Dmﬂfn,
whether the activity is instantiated once or multiple
times, cost, waiting and working times and duration.

» Extended Attributes tab

@0 ov g

Beneral | Type | Simulation information

Extended attributes, B element(s)

B L

Marme Yalue
Wariahle ToProcess_IN Customer_Mame
“ariable ToProcesz_IN Product_Mame
Wariable ToProcess_IN Crder_Quantity

It contains information about all extended attributes of
the selected activity in form a of a table and operations
for their managing. Every table row (extended attribute)
is described with name and value.

Transitions
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Link between two activities is established by transitions. Transitions are more than just links between
activities. They also describe the condition that must be satisfied in order to get from the source to the
target activity (This condition is evaluated during workflow execution).

Typically, you will insert the transitions using TWE's Graph component (although it is possible to do it
through the property panels).

Graph component allows you to chose between conditional :-:IE and exceptional :ﬂ": transition for the

insertion. If you want to insert acircular transition (atransition from activity to itself), you can chose the
type of the transition you like, and double-click on the activity within the graph.

If inserting of the transition is not allowed by some rules (i.e. you can't insert two transitions connecting
the same activities), you'll be notified.

Here is the table of transition attributes:

Table4.19. Transition

Name M/O Description

Condition (0] A Transition condition expression
based on workflow relevant data.

Description (@) Short textual description of the
Transition.

Extended Attributes (0] Optional extensions to meet individu-
a implementation needs.

Id M Used to identify the Transition.

From M (for Regularsand Loop End)  |Determines the FROM source of a
Transition (Activity Identifier).

To M Determines the TO target of a Trans-
ition (Activity Identifier).

Name (0] Text used to identify the Transition.

Here you can see adialog for editing Transition attributes:
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¢ = Transition : x|

@099 vE|a

Id: |hnnk_search3_tra1

Marme: |

From: |Di5p|aﬁ; book details Flé
To: |Entersearch criteria <@
~Condition

T [candition =]
Expression:

navig== »
Description:

~Extended attributes, 0 elementis)

Ay T TE]

Mame Yalue

TWE helps you when you are composing Transition condition - by clicking the arrow right to the text
box for entering condition, you get alist of possible variables you can use within condition.

86



Chapter 5. XPDL from scratch

These are the steps that are typically required in order to build new XPDL:

 Click on the icon D from the main toolbar (the left-most icon in the toolbar), or select menuitem

File->New to create anew Package.

* Click on the icon 'La from the main toolbar or select menuitem Package->Package properties to get

the property panel for editing properties of newly created Package:

Here you can edit some of the package attributes, like Id,
Name, the Type of the scripting language used when
writing expressions, ...

Click on the icon ﬁ from the dialog's toolbar to apply

[firadage g
@09 ov |

Particioants | Applications | workdowvariables | Wordlow processes | Namaspaces

General Package header | Redefinable header | External packages | Type declarations

Il |bankﬁprucesses

Mame [Bank Processes

Graph conformance: | |

cript

Type: |1emjavascripl

Wersion: |

Grarmmar: |

[ Extended attributes, 0 element(s)

LB = #f

Marme | Value I

the changes, and to close the dialog

» Click on theicon H or l—' from the main toolbar or select menuitem Package->Save or Package-
=

>Save As... to save new Package into XPDL file:

Browse the file system and choose the folder where will
you save Package

Enter the name of the file (the default is the Id of the
Package)

Select the extension for the XPDL file (the default is xp-
d)

Click Save button

Loak in

&I

My Recent ...

©

Deskiop

My Documn. .

o

Iy Comput...

-

My Metwork...

[ winc = 2 oEE
0 1505
(L) WorkflowHandhook2004
b Exarnple_Processesxpdl
s programming_in_xpdl xpdl
i programrning_in_xpdl1 2.xpdl
s programming_in_xpdi2 xpd|
File name: |bank_processes Save |
Files oftyne:  [xpDLflles (*xpdl) ~|  cancel |
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 Click on the icon ';'rfii or select menuitem Package->Participants to get property panel with informa-

tion about Participants defined on Package level, and then click on theicon | on the property panel
to define new Participant:

i Partipan X
@0 | gwvy|

rParticipant

Ief: Jeterk

Marme: |Clerld

Type

 Resource set  Resource

& Raole = Organizational unit

" Human " System

Here you can edit some attributes like Id, Name, Type,
Description, ...

Description:

Click on the icon > from the dialog's toolbar in order

~External reference

to apply the changes.
Href: |
Click on the icon (7@ or ¢#=] in order to go back to the || tecation: |
. @ J Mamespace: |
pFE\IIOUS property panel ~Extended attributes, 0 element(s)
Zl¥|n| 8|3
MName | Value

Repeat this step until you define al of the participants you need.

» Click on theicon J or select menuitem Package->Applications to get property panel with informa

tion about Applications defined on Package level, and then click on theicon | * on the property panel
to define new Application:
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X
Q@ |ova|g
. . . . Application
Edit some attributes like 1d, Name and Description.
Id: Icheck_parameters
Click on the icon v from the dialog's toolbar in order | Meme: [Check Parareters
Description

to apply the changes.

Add necessary Formal parameters by clicking the icon - — n =]
» on the Formal parameters section (this will show an- | £z E—

~Farmal parameters, 4 element(s)

other property panel for editing newly created Formal ||([_ || &] =]

parameter - edit it, go back to this property panel, and re- I Mode __ Datatpe |

peat the step until you define all of them). name in e
duration In Basic type -= String

If necessary, add Extended attributes for the application | | fe-str out Basic tipe - Integer

by clicking the icon | * on the Extended attributes sec-

tion (this will show another property panel for editing
newly created Extended attribute - edit it, go back to this
property panel, and repeat the step until you define all of
them)

Click on the icon .‘; or in order to go back to the || =xended attibutes, 1 slement(s)
Ay YT

Mame | Yalue

ToolAgentClass |0rg.enhydra banktoolagents. CheckCredit |

previous property panel

Repeat this step until you define all of the applications you need.
After you finish with defining Applications, close the dialog.

 Click on theicon -l‘: from the main toolbar, or select menuitem Package->Insert new process to cre-

ate a new WorkflowProcess.

» Click on the icon E from the main toolbar or select menuitem Process->Process properties to get

the property panel for editing properties of newly created Workflow Process:

workflowprocess x|
@0 ovn|a

Anolications | Workflowvarisbles | Formalparameters | Activilies | Transitions | Activity sets
General Process header Redefinable header | Participants

1d: [eredit_requst

Name: ICIS dit Request

Here you can edit some of the process attributes, like Id, | scess et

Exended atributes, 0 elemantis)
Name, Accessleve ... R

‘ Name I Value I

Click on the icon f] from the dialog's toolbar to apply

the changes, and to close the dialog

 Click ontheicon i or select menuitem Process->Workflow variables to get property panel with in-
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formation about Workflow variables defined for the Process, and then click on the icon | * on the

property panel to define new Workflow variable:

£+ Workflow variable

00 ovea

Id:

Initial value:

[name
Marne:

Length:

|Name

Is array: [

Type:

Here you can edit some attributes like Id, Name, Type, | suse
Sub-Type, Initial value, Description, ...

Click on the icon » from the dialog's toolbar in order

|Basic tvpe LI

to apply the changes. Dessription:
Click on the icon .J or in order to go back to the

Extended attributes, 0 element(s)

previous property panel Zlxm m]#

Hame valug |

Repeat this step until you define al of the variables you need.
Click on theicon & from the graph toolbar. You'll get the list of al Participants you've defined, plus

so called Arbitrary expression (or Free expression) participant (which is actually not areal participant
but a special Graph swim-line for holding activities which performer is defined as an expression). By
selecting Participant from thelist, it is being inserted into the Graph. Put all the necessary Participants
into the Graph (they'll be represented as a swim-lines).

Use the icons from the Graph's toolbox (the left-most part of the graph display) (s , mm, =1, 2.,
@ =
"'E” m :-:ﬁ;’ .r§1:) in order to insert different kinds of activities into the graph, and to conn:eét

them.

Right click on the graph objects representing activities you've inserted to get the popup menu. Select
Properties menuitem to get the property panel for editing activity properties (for activities different
than Subflow and Block, you can simply double-click on the activity object to get the property panel).

Depending on the activity type, and the number of transitions going into/from the activity, you'll get
different property panels (especially different Type and Transition restriction tabs - if there is only
one incoming and outgoing transition, you won't see Transition restriction tab).
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w8 sim
111 E | e e an |

Browse through the tabs and edit activity's properties. For the tool activity, add a new Tool and select
application reference, and define actual parameters.

On the Transition restriction tab, define the Join and Split type of the activity.
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Be sure you applied all the changes by clicking theicon W from the dialog's tool bar.

 Right click on the graph objects representing transitions you've inserted to get the popup menu. Select
Properties menuitem to get the property panel for editing transition properties (you can also simply
double-click on the transition object to get the property panel):

x

20|09 v |5

Id: |credit_requst_traz

Mame: |

Fram: |Check Params =]l &
To: Jimport Documents =l &
rCondition
Type: |Condition =l
If necessary, change transition condition's type. Expression:
next_step=0| »
If necessary, define condition expression by the help of
the icon next to the text area for defining expression (it'll
offer you thelist of the variables you can use for the con-
ditionS). Description

Click on the icon - from the dialog's toolbar in order

rExtended attributes, 0 element(s)

Y

MName Walue

to apply the changes.

 After you finished with editing, you should check the Package for validity by clicking on theicon VE
from the main toolbar, or by selecting menuitem Package->Check validity.

If there are errors or warnings about XPDL model invalidity, the Problems panel will display al ne-
cessary information in order to fix it.

» Do not forget to save the changes you've made: click on the icon H from the main toolbar or select

menuitem Package->Save. The changes will be saved in already defined XPDL file.

At the end, the result of the modeling should be something like in the following picture:
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Fns Edit Pam Process EnemlPaenagas Help

D0 dHEEB |00 »OOBADSL | AT FRFRVEA68 |G e

@ BankProcesses =§ Credit Request [ GAWMCIbank_processesxpdl
External oackaoe relations | | Graph | XPDL view]
_____
,;_,Tf’.'.‘.“,‘“..- 1@&|%%%|4t|0.|%5|$|¢|13]3]
== 5 S Clerk [Move selected participant dowrdright pnsger & Risk manager 2
)= =~ o=
e >
—— &
Navigator | Package tree | ) v
= @ Hew Case |~ T, Check
® i Il » —
@ Bank Processes ) v
1 Credit Requeast B
B Mew Case =] o e
l_ﬂ Import Document 7,
[~ Validation 1" krport next_stepes.2 19 Vabidation 191 Evaluation
—E Evaluation - Documents —
%, Check Params = ~
% End data re_dsta
C % Starl =3 = w
— nexd_stepesl
f
“ ® End : &
7 -
Properties | Search Problems | woauL |
|
0 0 wamings
i Twe | Description |
< | 2Ll | |
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Chapter 6. Configuration

TWE is very configurable in a sense that there are many options that can be changed through TWE's
property files.

Almost every component (graph, xpdl view, package tree, ...) has its own property file, but there are also
some property files for the TWE's core system components.

The relevant property files of the core system components are:

1. togwebasic.properties

. componentmanager.properties
. togwecontroller.properties

. jawetypes.properties

. togweeditor.properties

. transitionhandler.properties

N~ oo o0~ WDN

. Xpdivalidator.properties

Other property files are component specific settings, and these files are:

* infobar.properties

* togwegraphcontroller.properties

* togwexpdlview.properties

* extpkgrelations.properties

* packagenavigator.properties

» detailedpackagenavigator.properties

* propertiespanel component.properties

* searchnavigator.properties

* problemsnavigator.properties

o wfxml.properties

* |dap.properties

The most important of these additional files is probably togwegraphcontroller.property. There are set-
tings for graph which is, of course, the most important component.

The properties of non-core components are already explained in a sections explaining components itself,
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so further text will be related only to configuration of core system components.

NOTE: Most of the settings start with #. This means that they are put under comment and that default
settings will be used. In order to change settings, remove # and change settings value

Property file togwebasic.properties

This property file contains some basic TWE settings like:

» Font.Sze and Font.Name are used for font settings (default font is Sans Serif, size 12).

» StartingLocale sets local settings to be used. Language depends on this settings. The default value is
"default”, and it uses English language. If you leave this property empty, your system settings will be
used, which means if thereis alanguage property file for your system settings, it will be used.

» LookAndFeelClassName sets Ul manager. Default value for this setting is empty, which means that
native Ul manager will be used. The possible values for this setting could i.e. be
javax.swing.plaf.metal.Metal LookAndFeel, com.sun.java.swing.plaf.motif.MotifLookAndFed!, ...

e UseXPDLPrefix determines whether to use xpdl name space prefix when saving XPDL file. Default
value for this property is"tue".

» DefaultTransientPackages contains a list of the absolute paths to XPDL files which will be loaded in-
to TWE asthe 'Transient' ones. By default, no transient packages are loaded.

» FileLocking - if set to true, TWE will lock open XPDL files. Main XPDL file will be exclusively
locked, and external package's XPDL fileswill have a shared lock

Property file componentmanager.properties

This configuration file contains information about which component (Graph, XPDL View, Navigator,

...) will be used in a runtime. It also defines default tab area for the component, and default placement

order of the component inside the tab.

To specify that a certain component should be used in aruntime, you must define at least two properties:

1. The first property defines the component to add. E.g. to add Graph component, we would define
something like:
Component.Add.GraphController=org.enhydra.jawe.components.graph.GraphController

The value of this property is the name of the Java class representing TWE component.

2. The second property defines settings to be used to configure the component. E.g. for the Graph com-
ponent defined in 1), we would define something like:

95



Configuration

Settings.GraphController = org.enhydra.jawe.components.graph. TogWEGraphController Settings
The value of this property is the name of the Java class representing TWE settings for the given com-
ponent.

The parameters that end with .ComponentOrder are used for setting tab order for each of the TWE frame
sections (areas). E.g. to add Graph component to be initially the second one in the 'Main' tab, it should
be something like:

Main.ComponentOrder = XPDLViewController GraphController

Note that parameters Upper Satus and Lower Satus do not have action order, because these areas contain
only one component.

Property file togwecontroller.properties

This file defines TWE's frame organization (how will it be divided in areas), main menu, tool bar and

info bar settings, and TWE's default actions and possibilities. There are a lot of parameters that define

these features.

The following parameters can have either value true, or value false:

» AllowlnvalidPackageSaving - if set to true, saving of invalid packages (XPDL files) is allowed even if
the package's Publication status property is defined as Released.

o AskOnDeletion - if set to true, TWE asks for auser confirmation before deleting any element.

» AskOnDeletionOfReferencedElements - if set to true, and previous property is set to false, TWE asks
for auser confirmation only before deleting elements referenced by other elements.

» |nitialXPDLValidation - if set to true, XPDL file will be checked for errors at atimeit is loaded into
TWE

» DesignTimeValidation - if set to true, each time after an action that changes XPDL model is per-
formed, the XPDL will be checked for errors.

» StartMaximized - if set to true, TWE is started in maximized window.

» ShowTooltip - if set to true, tooltips are displayed.

The parameter UndoHistorySize should have an integer value, and it defines the number of XPDL model
related actions that can be undone/redone. If this number is less than zero, TWE will be configured to

have unlimited undo/redo history.

There are also other parameters that can have different string values:

» Encoding - defines encoding of files saved with TWE.

For example:
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Encodi ng = UTF-8

» DoNotAskOnDeletionOf ReferencedElementTypes - if the property AskOnDeletion is set to false, and
the property AskOnDel etionOf ReferencedElementsis set to true, the value of this property defines for
which referenced elements TWE won't ask for auser confirmation before deleting the element.

For example:

DoNot AskOnDel et i onOf Ref er encedEl enent Types = Activity Transition

The following parameters are defining initial TWE frame settings:

» FrameSettings - this parameter defines how will the main application frame be divided. As already
explained there are severa application areas. Amongst others, there are areas called main, tree, spe-
cial and other. The example of valid value for this paramter is:

FrameSettings = V; special Htree; main H other

which means that the frame will be first divided vertically. The |eft part of the frame will be divided
horizontally, where special areawill be in the upper and tree area in the lower part, and also the right
part will be divided horizontally, where main area will be in the upper and other area in the lower
part.

» MainDividerLocation - this property is an integer value that defines the initial location for the main
frame divider. In the example above, it is the vertical divider that divides the frame into the left and
theright part.

» FirstSmallDividerLocation - this property is an integer value that defines the initial location for the
first sub-frame divider. In the example above, it is the horizontal divider that divides the left sub-
frame into the upper part special and the lower part tree.

» SecondSmallDividerLocation - this property is an integer value that defines the initial location for the
second sub-frame divider. In the example above, it is the horizontal divider that divides the right sub-
frame into the upper part main and the lower part other.

There are alot of parameters that are defining toolbar and menubar content and order, ...

E.g. to change the order of menu itemsin the File menu, or to leave out some items, you can modify the
following:

SubMenu. ActionOrder. Fil e = NewPackage Open Reopen Cl ose - Save SaveAs - @RecentFiles - Exit

Property file jawetypes.properties

Here are described elements used in TWE: their types and information about them (what should be their
colar).

For example, the following section defines the properties for an activity which type is BlockActivity
JaVETypes. Acti vityType. | d. bl ock = ACTI VI TY_BLOCK
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JaVEETypes. Acti vi t yType. Col or. bl ock = R=197, G=231, B=235

Changing the color used to represent this kind of activity will currently have effect only for the graph
component.

There is another advanced feature of TWE which can be utilized through jawetypes.properties file. You
can define custom XPDL object types, and even provide the XPDL template fragment to define proper-
ties they should have. E.g. if you want to define new type of activity called loop activity, you can have
the following configuration:

JaVEETypes. ActivityType. | d.l oop = ACTI VI TY_LOOP

JaWETypes. Acti vi t yType. LangDepNane. | oop = LoopKey

JaVEETypes. Acti vityType. I con. |l oop =

or g/ enhydr a/ j awe/ sanpl es/ | oopacti vi ty/i mages/| oopactivity.gif
JaVETypes. Acti vityType. Col or. | oop = R=255, G=155, B=15
JaVETypes. Acti vityType. XPDLTenpl ate. | oop = sanpl eact | oop. xm

where sampleactloop.xml have to be placed under templates subfloder of the configuration you are us-
ing. The content of sampleloop.xml file can be something like:

<Activity>
<Bl ockActivity Bl ockld=""/>
<Ext endedAttri but es>
<Ext endedAttri bute Name="LoopCondition" Value=""/>
<Ext endedAttri bute Name="LoopType" Val ue="Wile"/>
<Ext endedAttri bute Name="BackToPool " Val ue="fal se"/>
<Ext endedAt tri but e Nanme="Set Tenporary" Val ue="fal se"/>
</ Ext endedAttri but es>
</Activity>
To define custom language strings, you should edit jawelanguagemisc.properties file in the target con-
figuration folder, and add appropriate [key,value] pairs. For the previous example, you should add a

only following [key,value] par:

LoopKey = Loop

If you need language specific entries for other languages, you just put corresponding property file into
the target configuration folder, and define the same property. E.g. you define jawelan-
guagemisc_de.propertiesfileif you need German trandation.

This newly defined activity will automatically appear in the Graph's component toolbox ones you start
TWE for this configuration mode.

Property file togweeditor.properties

Thisfile defines the properties for the dialog component used to display XPDL element property panels:

¢ InlinePanel.ShowModifiedWarning - if set to true, and if user wants to leave the property panel (by
using show previous, show next, show parent element panel actions or actions for closing the dialog)
of the element for which he previously changed some properties (within the panel), the user is asked if
he wants to save the changes, |eave the panel without saving changes or to cancel the action.

* InlinePanel.DisplayTitle - if set to true, panel will display element name benesth toolbar.

» HistorySize - defines the size of the previous/next panel history. If set to the value less than zero, the
history is unlimited.

98



Configuration

 Toolbar.ActionOrder.defaultToolbar - defines the content and the order of the dialog's toolbar but-
tons.

There are properties which can be adjusted to fine-tune the basic element property panels L&F, such as
alignment, TOP, BOTTOM, RIGHT, LEFT empty space in the panels, the width and height of the text
boxes, etc. These are defined by the following set of the properties:

XM.Basi cPanel . Ri ght Al | i gnrment =f al se

XM.Basi cPanel . Enpt yBor der . TOP=0

XM_Basi cPanel . Enpt yBor der . LEFT=3

XM_.Basi cPanel . Enpt yBor der . BOTTOVE4

XM.Basi cPanel . Enpt yBor der . Rl GHT=3

XM_.Basi cPanel . Si npl ePanel Text W dt h=250
XM.Basi cPanel . Si npl ePanel Text Hei ght =20

You are able to customize so called "group" panels, used to display some complex elements, in order to
hide some complex element sub-elements. For example, in order not to display Activity's Id, Deadlines,
Priority and Limit, you should set the property HideSubElements.XMLGroupPanel.Activity to the fol-
lowing value:

Hi deSubEl enent s. XMLG oupPanel . Activity = Id Deadlines Priority Limt

Y ou are able to customize which elements of some collection shouldn't be displayed within so called "ta-
ble" panels. For example, if you don't want to display extended attributes which name attribute is " Spe-
CEA" or "EASpec", you can define the property:

Hi deEl enent s. XM_LTabl ePanel . Ext endedAttri but es. Nane = SpecEA EASpec

You are able to customize so called "table" panels, used to display some complex element collections, in
order to specify which sub-elements will be shown as a table columns. For example, when displaying
activities, you can specify to show Activity's Id, Name, Performer, Type, Start mode, Finish mode and
Deadlines:

ShowCol utms. XMLTabl ePanel . Activities = Id Name Perforner Type StartMde Fini shvbde Deadlines

There is another customization possible for the so called "combo box" panel. Hence, you can define for
which elements the combo box will be disabled (by default nothing is disabled). For example, if you
want to disable combo boxes for displaying Activity's Performer and Transition's From and To proper-
ties, you should specify the following:

XMLConboPanel . Di sabl eConbo = Perfornmer From To

Aswith all other components, you are also able to define the action order inside a toolbar.

Property file transitionhandler.properties

Thisfile enables limitation of number of incoming or outgoing transition for each specific activity type.

For block activity the following parameters are important:

* Transitions.moreOutgoing.Activity. Type. ACTIVITY_BLOCK

If the value of this parameter is set to true, the block activity can have more than one outgoing trans-
ition. If set to false, it can have only one outgoing transition.
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 Transitions.morelncoming.Activity. Type ACTIVITY_BLOCK
If the value of this parameter is set to true, the block activity can have more than one incoming trans-
ition. If set to false, it can have only one incoming transition.

For generic activity the following parameters are important:

» Transitions.moreOutgoing.Activity. Type ACTIVITY_NO

If the value of this parameter is set to true, the No implementation activity can have more than one
outgoing transition. If set to false, it can have only one outgoing transition.

» Transitions.morelncoming.Activity. Type ACTIVITY_NO
If the value of this parameter is set to true, the No implementation activity can have more than one in-
coming transition. If set to false, it can have only one incoming transition.

For route activity the following parameters are important:

 Transitions.moreOutgoing.Activity. Type ACTIVITY_ROUTE

If the value of this parameter is set to true, the route activity can have more than one outgoing trans-
ition. If set to false, tit can have only one outgoing transition.

 Transitions.morelncoming.Activity. Type ACTIVITY_ROUTE
If the value of this parameter is set to true, the route activity can have more than one incoming trans-
ition. If set to false, it can have only one incoming transition.

For sub-flow activity the following parameters are important:

» Transitions.moreOutgoing.Activity. Type ACTIVITY_SUBFLOW

If the value of this parameter is set to true, the sub-flow activity can have more than one outgoing
transition. If set to false, it can have only one outgoing transition.

» Transitions.morelncoming.Activity. Type ACTIVITY_SUBFLOW
If the value of this parameter is set to true, the sub-flow activity can have more than one incoming
transition. If set to false, it can have only one incoming transition.

For tools activity the following parameters are important:

 Transitions.moreOutgoing.Activity. Type ACTIVITY_TOOL

If the value of this parameter is set to true, the tool activity can have more than one outgoing trans-
ition. If set to false, it can have only one outgoing transition.

 Transitions.morelncoming.Activity. Type ACTIVITY_TOOL

If the value of this parameter is set to true, the tool activity can have more than one incoming trans-
ition. If set to false, it can have only one incoming transition.
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The XPDL validator will validate XPDL s a so according to the previously mentioned properties.

Property file xpdlvalidator.properties

Thisfile contains several settings that determine some details about validation of XPDL files:

» AllowUndefinedStart - if set to false, TWE will require that process and activity set graphs must have
at least one starting activity. Otherwise, you will be able to create graphs without starting points, and
TWE will not complain. You may have noticed that TWE also considers activity with only circular
incoming transition to be the starting point of the graph, so this regards only to graph structures simil-
ar to the one bellow:

Figure6.1. Undefined start example

= c1
T M 2 = end

= c3 -

» AllowUndefinedEnd - if set to false, TWE will require that process and activity set graphs must have
at least one ending activity. Otherwise, you will be able to create graphs without ending points, and
TWE will not complain. You may have noticed that TWE also considers activity with only circular
outgoing transition to be the ending point of the graph, so this regards only to graph structures similar
to the one bellow:

Figure 6.2. Undefined end example

H= c1

T T 2 B start
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ValidateSubFlowReferences - if set to true, TWE will consider an error if SubFlow activity does not
reference to the valid process from the XPDL or one of the XPDLs referenced through external pack-

age concept.

If you know that you will create XPDLs where you'll use SubFlow activities to reference a remote
process definition, you should set this property to false, in order not to have validation errors reported.

ValidatePerformer Expressions - if set to true, TWE will consider a warning if activity's performer is
not areference to an existing Participant and it's expression does not look like valid performer expres-
sion.

ValidateActual Parameter Expressions - if set to true, TWE will consider awarning if actual parameter
is not a reference to an existing variable (DataField or Formal Parameter) and it's expression does not
look like valid actual parameter expression.

ValidateConditionExpressions - if set to true, TWE will consider a warning if transition's condition
does not look like valid expression.

ValidateDeadlineExpressions - if set to true, TWE will consider awarning if deadline condition does
not look like valid expression.

ValidateUnusedVariables - if set to true, TWE will consider a warning if XPDL variable (DataField
or WorkflowProcess's Formal Parameter) are not used anywhere (as actual parameter or inside expres-
sion).

ValidateConditionByType - if set to true, TWE will generate awarning in following cases:
¢ Condition typeis not defined, and there is condition expression defined

e Condition typeis'DEFAULT_EXCEPTION' and there is condition expression defined

Condition typeis'OTHERWISE' and there is condition expression defined

Condition typeis'EXCEPTION' and there is no condition expression defined

Condition typeis'CONDITION' and there is no condition expression defined
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Need for customization

In order to make the life easier for the XPDL developers, and to make developing of XPDLs less error
prone, it could be a good idea to customize TWE. One way of customization can be introduction of new
activity types (i.e. automated activities for sending e-mails with customized property panels for entering
all the information, a special kind of deadline element, a special XPDL template for creating a new
workflow process, ...).

Thanks to its interna architecture, TWE can be easily customized in order to support these require-
ments.

Example - activity for sending an e-mail

To illustrate previous statement, let's say that in all of our processes, we are intensivelly using Tool
activity for sending e-mails.

If we use standard TWE implementation, everytime we want to insert such activity in the process (i.e.
via Graph component), we first need to insert a standard Tool activitiy using TWE's Graph component
toolbox. After that, we need to open the property panel for the activity, go to the Type section, and cre-
ate anew Tool for this activity. When new Tool is created, we need to edit it, where we need to select a
reference to the Application definition for sending e-mails, and than to create as many Actual Parameters
for the Tool as there are Formal Parameters for the Send E-Mail Application definition. And finally, we
need to enter appropriate values for this Actual Parameters (either a references to the variables, or some
text expressions).

Y ou have to admit that thereis alot of work to do, and it can be quite anoying if you have to do it many
times. Also, it is error prone.

What we can do is to extend standard TWE functionallity, and to introduce a new type of an activity for
sending e-mails, which will be the customization of the standard Tool activity. We can offer a new but-
ton in Graph's toolbar for creating such kind of an activity. This button would have a special icon, and e-
mail-ing activity when inserted into graph would also have this icon to be diferentiated amongst others.
Also, when such activity is created, its XPDL content would be automatically pre-filled, so it would al-
ways have a Tool which would reference the Application for sending an e-mails, and this Tool would
already have a default values for all necessary ActualParameters. But thisis not all, we can aso offer a
special property panel for entering e-mail parameters (Actual Parameters) - e.g, we can have a combo-
box with alist of e-mail addresses (which could be filled through the LDAP), we can have atext box for
entering mail subject, and atext areafor entering mail content.
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Available customizations

TWE distribution comes with several customized configurations. You can switch from one configura
tion to another one if you select Settings->Configuration and select desired configuration. TWE will be
re-configured to use selected configuration.

Available configurations are:

» default - default TWE configuration.

 shark - configuration specific to TWE usage with Shark engine. Includes specia property panels for
editing some of extended attributes, shark specific restrictions and validation according to these re-
strictions.

» wfmopen - configuration specific to TWE usage with WfMOpen engine. Includes special property
panels for editing some of extended attributes, wfmopen specific restrictions and validation according
to these restrictions.

» purexpdl - configuration which does not read nor store TWE specific extended attributes into XPDL
(seethelist of TWE specific extended attributes in the next chapter).

» samples-loopactivity - sample configuration that introduces new type of activity along with the spe-
cial icon for this activity and special property panel for editing its properties.
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Chapter 8. Extended Attribute
Reference

TWE uses XPDL ahility to store some additional information through extended attributes. TWE might
add special extended attributes to package, external package, workflow process, activity and transition
elements.

Extended attribute that can be added to any custom main XPDL object (Activity, Application,DataField,
Transition, WorkflowProcess, Package, etc.) is:

* JAWE_TY PE - it specifies the custom type Id of the element

Extended attributes added for package element are:

* EDITING_TOOL - used to mark that XPDL was edited by TWE
» EDITING_TOOL_VERSION - stores information about TWE version

* JAWE_CONFIGURATION - stores information about TWE configuration used to create XPDL

Extended attribute defined for external package element is:

« EXTERNAL_PACKAGE_ID - it specifiesthe Id of the externally referenced package

All other extended attributes are used by TWE's Graph component, in order to hold the information

about the graphical properties of elements, such as position, orientation, order, ...

Extended attributes added to workflow processes element are:

* JAWE _GRAPH_BLOCK_PARTICIPANT _ORIENTATION - information about orientation of parti-
cipants (swim-lines) in activity set's graph

e JAWE_GRAPH_WORKFLOW_PARTICIPANT_ORIENTATION - information about orientation of
participants (swim-lines) in worfklow process's graph

» JAWE_GRAPH_BLOCK_PARTICIPANT_ORDER - holds information about participant order for
activity setsin this process

* JAWE_GRAPH_WORKFLOW_PARTICIPANT_ORDER - holds information about participant order
for workflow process

e JAWE_GRAPH_START_OF BLOCK - information about start bubble inside activity set
* JAWE_GRAPH_END_OF BLOCK - information about end bubble inside activity set

e JAWE GRAPH_START_OF WORKFLOW - information about start bubble inside workflow pro-
cess

105



Extended Attribute Reference

* JAWE_GRAPH_END_OF WORKFLOW - information about end bubble inside workflow process

Extended attributes added to activities are:

e JAWE_GRAPH_PARTICIPANT_ID - holds information about swim-line (representation of the XP-
DL Participant, or some special kind of swim-lines for defining activity performer as an expression)
that holds activity.

» JAWE_GRAPH_OFFSET - information about location of activity

Extended attributes added to transitions are:

» JAWE_GRAPH_TRANSITION_STYLE - information about drawing style for atransition

» JAWE_GRAPH_BREAK _POINTS - information about break point offsets of atransition

106



Appendix A. GNU Free Documentation
License

GNU Free Docunentation License
Version 1.2, Novenber 2002

Copyright (C) 2000, 2001, 2002 Free Software Foundation, Inc.

51 Franklin St, Fifth Floor, Boston, MA 02110-1301 USA
Everyone is permtted to copy and distribute verbati m copies
of this |license docunent, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a nanual, textbook, or other
functional and useful docunent "free" in the sense of freedom to
assure everyone the effective freedomto copy and redistribute it,
with or without nodifying it, either conmercially or noncomercially.
Secondarily, this License preserves for the author and publisher a way
to get credit for their work, while not being considered responsible
for nodifications made by others.

This License is a kind of "copyleft", which neans that derivative
wor ks of the document nust thenselves be free in the same sense. It
conpl enents the GNU Ceneral Public License, which is a copyleft
l'icense designed for free software.

We have designed this License in order to use it for manuals for free
sof tware, because free software needs free docunentation: a free
program shoul d come with manual s providing the same freedons that the
software does. But this License is not linmted to software manual s;
it can be used for any textual work, regardl ess of subject matter or
whether it is published as a printed book. W recommend this License
principally for works whose purpose is instruction or reference.

1. APPLICABI LI TY AND DEFI NI TI ONS

This License applies to any nmanual or other work, in any nmedium that
contains a notice placed by the copyright holder saying it can be
distributed under the terms of this License. Such a notice grants a
wor| d-wi de, royalty-free license, unlimted in duration, to use that
wor k under the conditions stated herein. The "Docunent", bel ow,
refers to any such nmanual or work. Any nenber of the public is a
licensee, and is addressed as "you". You accept the license if you
copy, nodify or distribute the work in a way requiring perm ssion
under copyright |aw.

A "Modified Version" of the Docunent neans any work containing the
Docunment or a portion of it, either copied verbatim or with
nodi fications and/or translated into another |anguage.

A "Secondary Section" is a named appendi x or a front-matter section of
the Docunment that deals exclusively with the relationship of the
publishers or authors of the Docunent to the Docunent's overall subject
(or to related matters) and contains nothing that could fall directly
within that overall subject. (Thus, if the Docunent is in part a
textbook of mathematics, a Secondary Section may not explain any

mat hematics.) The relationship could be a matter of historical
connection wth the subject or with related matters, or of |egal,
commerci al, phil osophical, ethical or political position regarding

t hem

The "Invariant Sections" are certain Secondary Sections whose titles
are designated, as being those of Invariant Sections, in the notice
that says that the Docunent is released under this License. If a
section does not fit the above definition of Secondary then it is not
allowed to be designated as Invariant. The Docunent namy contain zero
Invariant Sections. |f the Docunent does not identify any |nvariant
Sections then there are none.

The "Cover Texts" are certain short passages of text that are |listed,

as Front-Cover Texts or Back-Cover Texts, in the notice that says that
the Docunent is rel eased under this License. A Front-Cover Text may

be at nobst 5 words, and a Back- Cover Text may be at npbst 25 words.

A "Transparent" copy of the Document neans a machi ne-readabl e copy,
represented in a format whose specification is available to the
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general public, that is suitable for revising the docunent

strai ghtforwardly with generic text editors or (for images conposed of
pi xel s) generic paint prograns or (for drawi ngs) sonme wi dely avail able
drawi ng editor, and that is suitable for input to text formatters or
for automatic translation to a variety of formats suitable for input
to text formatters. A copy nmade in an otherw se Transparent file
format whose markup, or absence of narkup, has been arranged to thwart
or discourage subsequent nodification by readers is not Transparent.
An image format is not Transparent if used for any substantial anount
of text. A copy that is not "Transparent” is called "Opaque".

Exanpl es of suitable formats for Transparent copies include plain
ASClI | w thout markup, Texinfo input format, LaTeX input format, SGWL
or XML using a publicly available DTD, and standard-conform ng sinple
HTM., PostScript or PDF designed for human nodification. Exanples of
transparent inmage formats include PNG XCF and JPG  Opaque formats
include proprietary formats that can be read and edited only by
proprietary word processors, SGML or XM. for which the DID and/ or
processing tools are not generally available, and the

machi ne- generated HTM., Post Script or PDF produced by sone word
processors for output purposes only.

The "Title Page" neans, for a printed book, the title page itself,
plus such following pages as are needed to hold, legibly, the naterial
this License requires to appear in the title page. For works in
formats which do not have any title page as such, "Title Page" neans
the text near the nobst prom nent appearance of the work's titl e,
precedi ng the begi nning of the body of the text.

A section "Entitled XYZ" neans a naned subunit of the Document whose
title either is precisely XYZ or contains XYZ in parentheses follow ng
text that translates XYZ in another |anguage. (Here XYZ stands for a
speci fic section name nentioned bel ow, such as "Acknow edgenents",
"Dedi cations", "Endorsements", or "Hi story".) To "Preserve the Title"
of such a section when you nodify the Docunment neans that it remains a
section "Entitled XYZ" according to this definition.

The Docunent may include Warranty Disclainers next to the notice which
states that this License applies to the Docunent. These Warranty

Di sclaimers are considered to be included by reference in this

Li cense, but only as regards disclaining warranties: any other
inmplication that these Warranty Disclainers may have is void and has
no effect on the meaning of this License.

2. VERBATI M COPYI NG

You nay copy and distribute the Document in any nmedium either
commercially or noncommercially, provided that this License, the
copyright notices, and the license notice saying this License applies
to the Docunent are reproduced in all copies, and that you add no other
condi ti ons what soever to those of this License. You may not use

techni cal neasures to obstruct or control the reading or further

copyi ng of the copies you nake or distribute. However, you may accept
conpensation in exchange for copies. |If you distribute a |arge enough
nunber of copies you must also follow the conditions in section 3.

You nay al so | end copies, under the sane conditions stated above, and
you may publicly display copies.

3. COPYING IN QUANTI TY

If you publish printed copies (or copies in nedia that commonly have
printed covers) of the Docunent, nunbering nore than 100, and the
Docurment's |icense notice requires Cover Texts, you nust enclose the
copies in covers that carry, clearly and legibly, all these Cover
Texts: Front-Cover Texts on the front cover, and Back-Cover Texts on
the back cover. Both covers nmust also clearly and legibly identify
you as the publisher of these copies. The front cover nust present
the full title with all words of the title equally prom nent and
visible. You may add other material on the covers in addition.
Copying with changes linmted to the covers, as long as they preserve
the title of the Document and satisfy these conditions, can be treated
as verbatimcopying in other respects.

If the required texts for either cover are too volum nous to fit
legibly, you should put the first ones listed (as many as fit
reasonably) on the actual cover, and continue the rest onto adjacent
pages.

If you publish or distribute Opaque copies of the Document nunbering
nore than 100, you nust either include a nachine-readabl e Transparent
copy al ong w th each Opaque copy, or state in or with each Opaque copy
a conputer-network | ocation fromwhich the general network-using
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public has access to downl oad using public-standard network protocols
a conpl ete Transparent copy of the Docunent, free of added material.
If you use the latter option, you nust take reasonably prudent steps,
when you begin distribution of Opaque copies in quantity, to ensure
that this Transparent copy will remain thus accessible at the stated
location until at |east one year after the last time you distribute an
Opaque copy (directly or through your agents or retailers) of that
edition to the public.

It is requested, but not required, that you contact the authors of the
Docunment wel | before redistributing any |arge nunber of copies, to give
them a chance to provide you with an updated version of the Docunent.

4. MODI FI CATI ONS

You nay copy and distribute a Mddified Version of the Docunent under
the conditions of sections 2 and 3 above, provided that you rel ease
the Modified Version under precisely this License, with the Mdified

Version filling the role of the Docunent, thus |icensing distribution
and nodification of the Mdified Version to whoever possesses a copy
of it. In addition, you nust do these things in the Mdified Version:

A Use in the Title Page (and on the covers, if any) a title distinct
fromthat of the Docunent, and fromthose of previous versions
(which should, if there were any, be listed in the History section
of the Document). You may use the sane title as a previous version
if the original publisher of that version gives perm ssion.

B. List on the Title Page, as authors, one or nore persons or entities
responsi bl e for authorship of the modi fications in the Mdified
Version, together with at least five of the principal authors of the
Docunent (all of its principal authors, if it has fewer than five),
unl ess they rel ease you fromthis requirenent.

C. State on the Title page the nane of the publisher of the
Modi fied Version, as the publisher.

D. Preserve all the copyright notices of the Docunent.

E. Add an appropriate copyright notice for your nodifications
adj acent to the other copyright notices.

F. Include, inmediately after the copyright notices, a |icense notice
giving the public perm ssion to use the Mdified Version under the
terms of this License, in the formshown in the Addendum bel ow.

G Preserve in that license notice the full lists of Invariant Sections

and required Cover Texts given in the Docunent's |icense notice.

H Include an unaltered copy of this License.

I. Preserve the section Entitled "History", Preserve its Title, and add
toit an itemstating at least the title, year, new authors, and
publ i sher of the Modified Version as given on the Title Page. |If
there is no section Entitled "H story” in the Document, create one
stating the title, year, authors, and publisher of the Docunment as
given on its Title Page, then add an item describing the Mdified
Version as stated in the previous sentence.

J. Preserve the network location, if any, given in the Docunent for
public access to a Transparent copy of the Document, and |ikew se
the network | ocations given in the Docunent for previ ous versions
it was based on. These may be placed in the "H story" section.
You may omit a network location for a work that was published at
| east four years before the Docunent itself, or if the original
publ i sher of the version it refers to gives perm55| on.

K. For any section Entitled "Acknow edgenents" or "Dedications",
Preserve the Title of the section, and preserve in the section all
the substance and tone of each of the contributor acknow edgenents
and/ or dedi cations given therein.

L. Preserve all the Invariant Sections of the Docunent,
unaltered in their text and in their titles. Section nunbers
or the equivalent are not considered part of the section titles.

M Delete any section Entitled "Endorsenents". Such a section
may not be included in the Mdified Version.

N. Do not retitle any existing section to be Entitled "Endorsements"”
or to conflict intitle with any Invariant Section.

O Preserve any Warranty Di sclai ners.

If the Mdified Version includes new front-nmatter sections or

appendi ces that qualify as Secondary Sections and contain no material
copied fromthe Docunent, you may at your option designate some or all
of these sections as invariant. To do this, add their titles to the
list of Invariant Sections in the Mddified Version's |icense notice.
These titles must be distinct fromany other section titles.

You may add a section Entitled "Endorsenents”, provided it contains
not hi ng but endorsenents of your Mdified Ver si on by vari ous
parties--for exanple, statenents of peer review or that the text has
beendapgroved by an organi zation as the authoritative definition of a
st andar d.

You nay add a passage of up to five words as a Front-Cover Text, and a
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passage of up to 25 words as a Back-Cover Text, to the end of the list
of Cover Texts in the Mdified Version. Only one passage of
Front - Cover Text and one of Back-Cover Text nmy be added by (or
through arrangenments nade by) any one entity. |f the Docunent already
includes a cover text for the sane cover, previously added by you or
by arrangenent nade by the same entity you are acting on behal f of,
you may not add another; but you may replace the old one, on explicit
perm ssion fromthe previous publisher that added the old one.

The aut hor(s) and publisher(s) of the Document do not by this License
give pernission to use their names for publicity for or to assert or
i mply endorsenment of any Modified Version.

5. COVBI NI NG DOCUMENTS

You nay conbi ne the Docunment with other docunents rel eased under this
Li cense, under the terns defined in section 4 above for nodified
versions, provided that you include in the conbination all of the
I nvariant Sections of all of the original documents, unnodified, and
list themall as Invariant Sections of your conbined work inits
license notice, and that you preserve all their Warranty Di sclai ners.

The conbi ned work need only contain one copy of this License, and

mul tiple identical Invariant Sections may be replaced with a single
copy. |If there are multiple Invariant Sections with the sane nane but
different contents, make the title of each such section uni que by
adding at the end of it, in parentheses, the name of the original

aut hor or publisher of that section if known, or else a unique nunber.
Make the sanme adjustment to the section titles in the list of
Invariant Sections in the license notice of the conbined work.

n the conbination, you nust conbine any sections Entitled "History"

n the various original docunents, formng one section Entitled

"Hi story"; |ikew se conmbine any sections Entitled "Acknow edgenents",
and any sections Entitled "Dedications". You nust delete all sections
Entitled "Endorsenents".

6. COLLECTI ONS OF DOCUMENTS

You may nmake a collection consisting of the Docunent and ot her docunents
rel eased under this License, and replace the individual copies of this
Li cense in the various docunents with a single copy that is included in
the collection, provided that you follow the rules of this License for
verbati m copyi ng of each of the docunents in all other respects.

You nay extract a single docunent fromsuch a collection, and distribute
it individually under this License, provided you insert a copy of this
Li cense into the extracted docunment, and follow this License in all

ot her respects regarding verbati mcopyi ng of that docunent.

7. AGCGREGATI ON W TH | NDEPENDENT WORKS

A conpilation of the Docunent or its derivatives with other separate
and i ndependent docunents or works, in or on a volunme of a storage or
distribution medium is called an "aggregate" if the copyright
resulting fromthe conpilation is not used to limt the legal rights
of the conpilation's users beyond what the individual works permt.
Wien the Docunment is included in an aggregate, this License does not
apply to the other works in the aggregate which are not thensel ves
derivative works of the Docunent.

If the Cover Text requirenent of section 3 is applicable to these

copi es of the Docunent, then if the Docunent is |ess than one half of
the entire aggregate, the Docunent's Cover Texts nay be placed on
covers that bracket the Docunent within the aggregate, or the

el ectroni c equival ent of covers if the Docunent is in electronic form
O herwi se they nust appear on printed covers that bracket the whole
aggr egat e.

8. TRANSLATI ON

Transl ation is considered a kind of nodification, so you may
distribute translations of the Docunent under the terns of section 4.
Repl aci ng Invariant Sections with translations requires speci al

perm ssion fromtheir copyright holders, but you may include
translations of some or all Invariant Sections in addition to the
original versions of these Invariant Sections. You may include a
translation of this License, and all the license notices in the
Docunent, and any Warranty Disclainmers, provided that you al so include
the original English version of this License and the original versions
of those notices and disclainers. |In case of a disagreenent between
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the translation and the original version of this License or a notice
or disclainmer, the original version will prevail.

If a section in the Docunent is Entitled "Acknow edgenents",

"Dedi cations", or "History", the requirenent (section 4) to Preserve
its Title (section 1) will typically require changing the actual
title.

9. TERM NATI ON

You may not copy, nodify, sublicense, or distribute the Document except
as expressly provided for under this License. Any other attenpt to
copy, nodify, sublicense or distribute the Docunent is void, and will
automatically term nate your rights under this License. However,

parti es who have received copies, or rights, fromyou under this
License will not have their |licenses term nated so | ong as such
parties remain in full conpliance.

10. FUTURE REVI SIONS OF THI S LI CENSE

The Free Software Foundation may publish new, revised versions

of the GNU Free Docunentation License fromtine to tinme. Such new
versions will be simlar in spirit to the present version, but nay
differ in detail to address new probl enms or concerns. See
http://ww. gnu. org/ copyl eft/.

Each version of the License is given a distinguishing version nunber.
If the Docunent specifies that a particular nunbered version of this
Li cense "or any l|later version" applies to it, you have the option of
following the ternms and conditions either of that specified version or
of any |l ater version that has been published (not as a draft) by the
Free Software Foundation. |f the Document does not specify a version
nunber of this License, you may choose any version ever published (not
as a draft) by the Free Software Foundation.

ADDENDUM How to use this License for your docunents

To use this License in a docunent you have witten, include a copy of
the License in the docunent and put the follow ng copyright and
license notices just after the title page:

Copyright (c) VYEAR YOUR NAME.

Permi ssion is granted to copy, distribute and/or nodify this docunent
under the terns of the GNU Free Docunentation License, Version 1.2

or any later version published by the Free Software Foundati on;

with no Invariant Sections, no Front-Cover Texts, and no Back- Cover Texts.
A copy of the license is included in the section entitled "G\NU

Free Docunentation License".

If you have Invariant Sections, Front-Cover Texts and Back- Cover Texts,
replace the "with...Texts." line with this:

with the Invariant Sections being LIST THEIR TITLES, with the
Front - Cover Texts being LIST, and with the Back-Cover Texts being LI ST.

If you have Invariant Sections w thout Cover Texts, or some other
conbi nation of the three, merge those two alternatives to suit the
si tuation.

If your docunent contains nontrivial exanples of program code, we
recomrend rel easi ng these exanples in parallel under your choice of
free software |license, such as the GNU General Public License,

to permt their use in free software.
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