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Preface

Together Workflow Editor isavisual tool for creati ng, managing and reviewing process definitions stored in WfMC
XPDL syntax, using BPMN graphical notation.

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 into workflow engines capable of
XPDL for execution.

About Workflow

From the Workflow Management Coalition websi te®:

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 technol ogies, have evolved from diverse origins.
While some offerings have been developed as pure workflow 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 unnecessary 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 response to
customers

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

» Business process improvement - focus on business processes |eads to their streamlining and simplification

Open source

Together Workflow Editor is available as an Open Source as the Enhydra JAWE (Java Workflow Editor) project under
the GPL V3 license.

Enhydra JAWESisan open source® project hosted by SourceForge5 , with the goal to deliver a production quality tool
for graphical creation and viewing of WEMC 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 Teamsolutions Co., Ltd® but also contains|ots of input and improvements

1 http://www.together.at/prod/workflow/twe
2 http://www.wfmc.org

8 http://sourceforge.net/projects/jawe

4 http://www.opensource.org

5 http://sourceforge.net

6 http://www.together.at
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from the many users worldwide. Enhydra JAWE has arapidly growing community and is also integrated in other open
source projects like Enhydra Server’ - a professiona Java and J2EE application server and Enhydra Shark® - the most
flexible Open Source WfMC XPDL workflow engine available. Itsuse is"Free asin Freedom"® and licensed under
the GNU °GPL V3 license®* defined by the Free Software Foundation FSF*2.

Commercial Support

Commercial support for Together Workflow Editor including development of project specific extensionsor integration
into other environments and projectsis offered by Together Teamsolutions Co., Ltd located in Pattaya/Thailand/Asia
(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 all XPDL
elements.

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

* A step by step introduction how to build XPDL definitions from scratch.

This book's audience

We expect that most readerswill have some familiarity with XML and workflow. Evenif 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 devel opers, workflow modelers and workflow system administrators.
Some sectionsin this book describe certain environments like Microsoft Windows or Linux, although there is nothing

about Together Workflow Editor that makesit unsuitable for the Mac or any other environment of your choice, aslong
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:

! http://www .together.at/prod/server/tas

8 http://sourceforge.net/projects/sharkwf

° http://www.gnu.org/phil osophy/philosophy.html
10 http:/Awww.gnu.org

1 http:/www.gnu.org/copyleft/gpl .html

2 ttp:/Awvww.gnu.org/fsf/fsf.html

3 mailto: office@together.at
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1. Introduction - What is Together Workflow Editor all about ?

2. Build Guide - How to compile, build and package your own version of TWE from the source code
3. Installation Guide - How to install TWE

4. User Interface - Explanation of the user interface components, menus and toolbars

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

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

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

8. Configuration - How to tailor the Editor to your needs

9. Customization - How to extend the Editor with additional functionality

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

11.Release notes - Notes about the major changesin each release

Request for Comments

Please help us to improve future editions of this book by reporting any errors, inaccuracies, bugs, misleading or
confusing statements, and plain old typos that you find. Email your findings to twe@togetherteam.co.th“. Thanks.

Acknowledgements

Many thanks go to the Swiss company ABACUS"™ for sponsoring major parts of the Together Workflow Editor
Version 2.0 development.

About the Authors

All authors are directly involved in one way or the other into the core development of Together Workflow Editor and
Enhydra JAWE.

Together Teamsolutions Co., Ltd

Together Teamsolutions Co., Ltd has been active for many years primarily in the area of workflow, database and
document management solutions.

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 associated 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 Teamsolutions Co., Ltd is directly involved into the development of the XPDL standards specification.

14 mailto:twe@together.at
15 http:/www.abacus.ch
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Enhydra

The Enhydra.org project has its focus on E-Business middleware software. It now consists of many developers from
over 50 countries. Many of these are able to offer commercial products, support, consulting and training.

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

Big parts of Enhydra development are now sponsored by Together Teamsolutions Co., Ltd located in Thailand. One
of the outcomes of this sponsorship is Enhydra JAWE / Together Workflow Editor.

JaWE

JAWE - Java Workflow Editor - is the Open Source project of Together Workflow Editor. It is fully useable to edit,
view and save complete XPDL files and licensed under GPL V3. Sources are publicly available in the projects CVS
repository hosted at SourceForge

WEMC - The Workflow Management Coalition

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

WfMC creates and contributesto processrelated standards and educates on the benefits of process automation. 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.

JGraph

.JGraph16 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 graphical representation of process layouts (graph
component).

Dochook

This book was written using DocBook” and the XML Mind XML Editor®,

16 nttp:/Awww.jgraph.com
7 http:/www.docbook.org
18 http://www.xmlmind.com/xmleditor
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Chapter 1. Introduction
What is Together Workflow Editor ?

Together Workflow Editor (TWE) 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 establish the standard. Together
Workflow Editor is based on version 2.1 of the XPDL XML schema published by WfMC.

Theeditor makes creating and editing XPDL easy. It representsall XPDL elements graphically through property panels
and a graph component using BPMN graphical notation, to give the user a better understanding and an overview of
the process definitions. Various 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 WfMC XPDL files (no matter from which tool they initially come from) from the filesystem or from
the Wf-XML server

 Graphical representation and guided editing/modelling of process definitions

» Writing WEMC XPDL process definition XML files to the filesystem or to the Wf-XML server

History, Presence and Future Goals

Before version 4.x, Together Workflow Editor was XPDL 1 editor that coverd the whole XPDL 1 Meta-Model. It was
the best open-source (and we believe a so the best of all) editor which allowed any vendor to create the XPDL 1 based
workflow processes for their workflow engines. It was used by many vendors to (graphically) design their process
definitions. Beside that, it was always the example for other implementors of such editors to see how to correctly
interpret XPDL specification.

Beside the core features that allows anyone to easily model XPDL processes, the flexibility and configurability of
the editor, that includes configuration by only changing the existing component's properties, branding, and writting
a special "configuration" modes for an editor, makes TWE powerful, and easily adjustable for the usage with any
specific workflow engine.

The version 4.x brings XPDL 2 and BPMN support. Although not fully covering XPDL 2 and BPMN, TWE now
allows usersto use the old powers of the editor and new BPMN notation which goal isto standardize graphical process
representations, and thus making them uniform accross different editor tools, and understandabl e by the users knowing
BPMN standard.

The great feature of this new version is that it automatically converts XPDL 1 process definitions into XPDL 2
definitions, which minimizes the efforts of the migration to XPDL 2. Editor currently supports the sub-set of XPDL
2 specification necessary to conform to "simple” BPMN requirements.

In the future, editor will support more and more of BPMN and XPDL 2 specification, but we will always make our
focus to first implement things that provide the modeler writting the workflow definitions for the real life human
workflow scenarios.
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Useful links

The WEIMC Workflow Management Coalition® 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://www.oracle.com/technetwork/java .
The Together Workflow Editor home pageislocated at http://www.together.at/prod/workflow/twe.
.JGraph2 is an open-source swing graph component used in Together Workflow Editor.

Enhydra Shark® - the most flexible Open Source WfMC XPDL workflow engine available

L http:/fwww.wfme.org
2 http://www.jgraph.com
s http://sourceforge.net/projects/sharkwf
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Chapter 2. Build Guide

By the end of this chapter you will know the prerequisitesfor installation, how and where to downl oad the latest rel ease
binaries and source codes of Together Workflow Editor, how to install it on MS Windows or Linux and be able to
use the provided XPDL examples.

Getting the source code

The source code of the project can be obtained either via SVN (please read instructions how to check out sources at
SourceForgel) or by downloading the latest twe-x.y-z.src.zip/twe-X.y-z.src.tar.gz package from SourceForgez.

Prerequisites

» Windows

» Java Development Kit (JDK) version 6 or later
 Fedora (Linux)

* bash

e tar

* make

rpm-build

Java Development Kit (JDK) version 6 or later

Preparing the build environment

Executethe configure script from theroot directory of the project source. Specific JAV A version can be set for building
(different from the one registered with your system) by executing:

* Windows
configure -jdkhome %JAVA_HOME%
» Fedora (Linux)
Jconfigure -jdkhome %JAVA_HOME%
(Where JAVA_HOME is the path to your JDK installation)
Possible parameters for the configure script are:

configure - Creates build.properties file with default val ues
for all possible paraneters. It can work only if
there is a default JAVA registered with the system
configure -help - Displays Hel p screen

1 http://sourceforge.net/projects/jawe/devel op
2 http://sourceforge.net/projects/jawelfiles
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configure -version - Sets the version nunber for the project.
configure -rel ease - Sets the rel ease nunber for the project.
configure -buildid - Sets the build id for the project.
configure -jdkhome - Sets the "JAVA HOWE" |ocation of Java to be used
to conpile the project.
configure -instdir - Sets the location of the installation dir used when

executing make script with install target specified.
configure -rebranding - ONLY FOR WNDOA5. Fl ag that determines if the project

will be "rebranded” with the context of branding folder.
Possi bl e values [true/false].
configure -1anguage - ONLY FOR W NDOWS. Used by NSI'S when creating setup

(normal ly used for rebranding).
Possi bl e val ues [ Engl i sh/ Portuguese/ PortugueseBR].

Mul tiple paraneters can be specified at once.

Exampl e:
configure -version 3.3 -release 1 -buildid 20110721-0808 -jdkhonme C:/jdkl.6 -instdir C/Ja

The configure script will create/change the build.properties file based on the parameters provided. This file can also
be manually changed to adjust your environment/parameters for building the project from the sources.

Compiling and building

Execute the make script with the buildAll target from the root directory of the project source. When the building
process finishes, the project binaries will be in output/twe-[version]-[release] folder.

Possible build targets for the make script are:

make hel p - Displays Hel p screen

make buil dAl | - Builds and configures TWE wi th docunentation

make bui | dNoDoc - Builds and configures TWE wi t hout docunentation

make bui |l dDoc - Buil ds docunentation only

nmake debug - Builds TVVE JAR files with included debug information
make install - Installs and configures TWE into directory defined

by paraneter install.dir in build. properties file.
Thi s paraneter can be set by using command:
configure -instdir PATH TO DI R
It should be called only after make buil dAIl target
i s executed!
make cl ean - Renoves the output and distribution folder (in order
to start a new conpilation from scratch)
Buil ds and configures TWE with all docunentations
and creates distribution package

Packaging distributions

Assuming that the environment is aready configured as described previoudly, to create the project distribution
packages, execute:

make di stributions

make distributions
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When the building process finishes, the distribution folder will be created in the root directory of the project source
containing the appropriate OS specific binary distributions.

On Windows, to have the resulting ‘.exe’ file automatically signed, the file called ‘ sign.properties’ should be placed
in the root directory of the projects source with the following properties:

si gn. t ool - absolute path to the sign tool executable file
sign. privatekey - absolute path to the private key used for signing
si gn. pwd - password for signing

sign.alias - sign alias

example sign.propertiesfile;

si gn. tool =D: / si gnt ool / si gnt ool . exe

sign. privat ekey=D:/si gnt ool / pri vat ekey. pf x

si gn. pwd=agl es87t 24e25NDwas

sign. al i as=pvkt np: 3852567a- 45er - 567y- w456- 23456789sdf t

Sign dlias can be produced by the usage of Java's keytool by executing the command:

keytool -v -list -storetype pkcsl2 -storepass PRIVATE-KEY-PASSWORD -keystore PATH-TO-PRIVATE-
KEY

where PRIVATE-KEY-PASSWORD is the same as the property sign.pwd from sign.properties file described above,
and PATH-TO-PRIVATE-KEY isthe same as the property sign.privatekey from this propertiesfile.

Rebranding

TWE build procedure enables you to create so called "rebranded” version of TWE distribution under Windows.

It means that at the end you can get the windows setup file fully "rebranded” as if the product is under your own
ownership. E.g. instead of calling the product " Together Workflow Editor", you can cal it "XYZ Workflow Editor",
and during the build procedure replace all other things neccessary for the "rebranding”.

To build rebranded product, first you have to configure TWE by executing the following configure command in
%TWE_HOMEY folder:

configure -rebranding true

If you also want to use a different language in the windows setup wizard, you should execute e.g. the following:
configure -1language Portuguese

NOTE: currently possible values are English, Portuguese and PortugueseBR.

After that, several things needs to be done in the %TWE_HOME%/branding folder:

There are several sub-folders in %TWE_HOME%/branding folder which content needs to be edited,removed or
appended in order to rebrand the application distribution. The following table explains the meaning of the sub-folders
and how can you perform TWE branding by changing their content:

Table 2.1. Explanation for % TWE_HOME%/branding

Branding sub-directory Description

aboutbox Edit aboutbox.properties file to define what will be
shown in the TWE's aboutbox If you don't want to show
license information in the aboutbox, change the value of
showL icenselnfo property to false.
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Branding sub-directory Description

Example aboutbox.properties fileis put here to show you
how to do it - it specifies XYZ editor instead of TWE
editor.

activityicons If you put any iconsinto thisfolder, these will betheicons
you will be able to chose for the "lcon" property from
Activity's property panel. If you don't put any icons here,
the default set of icons will be used from this panel.

6 sample icons are added here to show the use case.

config If you want to change some of the existing TWE
configuration modes, you should add new folder into this
sub-folder that would contain modified TWE property
files. Also, 'defaultconfig' file in the root of config folder
specify default configuration to use during TWE startup.

Example file in-here shows how to set default startup
configuration to 'default’ and contains 2 configuration files
which are modified (comparing to original ones):

a) towebasic.properties:

- the default language is set to Portuguese

- configured not to have default transient packages
b) togwegraphcontroller.properties

- configured to show grid

- configured to show transition conditions

- configured to show text at right of the activity box
- changed graph background color

- changed graph grid color

C) jawetypes.properties

- configured to use 2 custom activities

doc If you want to change documentation and pictures
appearing in the documentation, in this folder you should
put the modified twe-doc.xml file and in Images sub-
folder you should put all the pictures from the original
folder you want to override.

Example twe-doc.xml file is a very short version of
standard User Manual, and changes al the occurences of
TWE with XYZ, al occurences of Together Workflow
Editor with XYZ Workflow Editor, al occurences of
Together Teamsolutions Co., Ltd. with XYZ Company,
all the URL sto together site with URL sto google site, etc.
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Branding sub-directory Description

Example images folder provides a single images to
override - the image in its origina form contains TWE
logo.

For the list of all the re-placable images you should look
into %TWE_HOM E%\doc\Images folder

examples If you put anything in this folder, the original examples
folder will be replaced by this one.

Example shows one XPDL file which normally is not the
part of TWE distribution.

i18n If you put language property file(s) here, it will override
the original one, or will add oneiif it does not exist in the
original distribution.

Example provides JAWE_pt.properties file where al the
occurences of TWE and Together are replaced by XY Z

images If you put image here, it will override the original image
coming with distribution.

Example images put into this folder are the ones for the
splash screen, jawe frame icon and icon for the generic
activity.

For the list of al the replacable images you should look
at folder:

%TWE_HOMEY\modules\Utilities\src\org\enhydra
\jawelimages

installation Here you can put your own images and language files for
the TWE installer.

Example shows the names of the images you can replace
and modification of Brazilian Portuguese language/
branding file which refersto the editor asto XY Z Editor.

lib If you need to add additional jar to be used, or you want
to override an existing one, put it in this folder.

license In this folder you put your own license. This license can
appear in the about dialog if you set proper configuration
switch in aboutbox.properties file (read remarks for
aboutbox folder) and in the root folder of editor binary
distribution.

Example contains dummy license file with XY Z license.

registry This folder contains icons that will be used to register
application in windows registry.

Example showsicon for XPDL file extension and icon for
the editor itself.




Build Guide

After modifying the content of branding folders, smply continue with normal distribution packaging procedure, and
the resulting output filesin distribution folder will be rebranded.




Chapter 3. Installation guide

Getting the binaries

The latest binary packages of Together Workflow Editor can be downloaded from SourceForge1

Prerequisites

The only prerequisite to be able to run TWE on Windows or Linux system is Java JRE 1.6 installed on the machine.

Installation

There are several binary packages for Windows and Linux operating systems that can be used to install TWE.

If TWE is installed on Windows using twe-X.y-z.exe package, just follow the setup procedure. The similar is with
twe-X.y-z.noar ch.r pm package on Linux.

If TWE is installed from twe-x.y-z.zip or twe-x.y-z.tar.gz package on Windows/Linux respectivly, the packages
should be un-packed, and in the root of the folder where they are unpacked, configure script should be executed. If
JAVA_HOME environment variable exists, configure script can be executed without parameters, otherwise it should
be called with a parameter specifying JAVA_HOME value, e.g:

configure -jdkhome c:\jdk1.6.0_20

Thiswill create proper run script in bin directory that should be used to run TWE.

Silent Installation

TWE has possibility to silently install via twe-x.y-z.exe file. To do that, rename the twe-x.y-z.silent.properties.txt
file comming with TWE distribution into twe-x.y-z.silent.properties, put it into the same folder with the twe-x.y-
z.exe, and normally start the installation. During the installation, there will be no dialogs asking you to chose Java,
place to install, etc. Thisinformation is taken from twe-x.y-z.silent.properties file. Here is the content of that file,
with the properties you should modify to customize your installation:

# Where to install Together Workflow Editor (default value is C\ProgramFiles\twe-x.y-2)
inst.dir=C:\Program Files\twe-4.1-1

# Path to local java installation (obligated - has no default val ue)
jdk.dir=C:\Program Fi |l es\ Java\j dk1.6.0_24

# Startup nmenu name. (default value - Toget her Wbrkfl ow Editor x.y-z)
startup. menu. name=Toget her Workfl ow Editor 4.1-1

# Create quick launch icon (on/off)
create. qui ck. |l aunch. i con=on

# Create start menu entry (on/off)
create.start.nenu. entry=on

1 http://sourceforge.net/projects/jawelfiles
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# Create desktop icon (on/off)
creat e. deskt op. i con=on
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Chapter 4. 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 configuration 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 corresponding are depending
on their type.

Each component isresponsible either for providing adifferent view of the WM C XPDL elements, for displaying some
additional information about X PDL elements (such as validation problems) or for displaying the result of some search.

Figure 4.1. Default configuration layout
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There are two areas on the left hand side: The upper area (marked as "Special Ared") 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 Ared') contains the Graph and
the XPDL View components. The lower area (marked as "Other Ared") contains the Properties, Search, Problems,
WEXML and L DAP components.

(NOTE: by right-clicking on thetab you are ableto close some component'sview or to moveit from oneareato another)

See the section called “Property file togwecontroller.properties’]96] for details about the configuration of the
main frame.

Therest of this chapter explains all these editor partsin detail.
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Main menu

Thisisthe core of the Together Workflow Editor. All the actions needed for opening, creating and manipulating XPDL

files and elements are here.

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

1. File

|:|New

This action creates a new "empty" XPDL package.

L:l Open

This action opens an existing XPDL file. The file is
chosen through the standard file selection dial og.

=]
- Reopen

This action reopens the currently edited XPDL file.

L—a Close

This action closes the currently open XPDL package /
file

HSave

This action saves the currently open XPDL package to
thefile. If no file name has been specified for the current
package, the "Save As..." dialog will be shown.

This action savesthe currently open XPDL package into

IEl:I Save As... afilewith a_new_filename and |ocation specified through
astandard 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 hasn't been saved
into afile.

2. Edit

ﬂ Undo

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

ﬁ Redo

This action repeats the previously undone XPDL model
operation.

'1'!“' Cut

This action will remove the currently selected elements
from the model and place them into the clipboard,
allowing the user 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.

Ei Copy

Thisactionwill copy the currently selected elementsinto
theclipboard, all owing the user to pastethem 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.

12
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__l Paste

This action will copy the elements from the interna
clipboard to the current location. It will only be enabled
if the internal clipboard currently contains at least one
element.

R Delete

Thisaction removesthe currently selected elementsfrom
the XPDL model.

™ _ This action opens a dialog to define properties for the
L] Properties currently selected element.

3. Search
3 Thisactionfinds XPDL elementsbased on certain search
‘=4 Search criteria
ﬁ This action seaches for all elementsin the XPDL model

References which refer to the currently selected element.
4. Package

%% Check val idity

This action runs a check on the XPDL model's validity
based on the WfMC specification and produces a
problem list.

-= Insert new process

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

This action shows a dialog for handling the package's

Namespaces namespaces.
el Thisaction opensadialog for editing the XPDL package
L% package properties properties.
= This action shows dialog with list of the workflow
=2 Processes

process definitions defined in selected XPDL package.

@ 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.

24 Type declarations

This action shows a dialog to manage type declarations.

';_'-'ﬁ Participants

This action shows a dialog to managing participants.

'i:"_'lii Applications

This action shows a dialog to manage applications.

ﬁ Workflow variables

This action shows a dialog to manage variables.

":-ﬂ Open referred document

This action opens the document attached to the package.

5. Process

13
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Wy
L=% 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.

8 Applications

This action shows adialog to manage applications of the
selected process.

i Workflow variables

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

S
== Formal parameters

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

....... -

T Activity sets

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

2 Activities

Thisaction shows alist of activities contained within the
selected process.

<

Transitions

This action shows a list of transitions contained within
the selected process.

6. External Packages

ilE’- External participants

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

i
&2 Externa processes

This action shows a list of al processes that are in the
external packages.

L

e External applications

This action shows a list of all application that are in the
external packages.

L

]

External type declarations

This action shows a list of all type declarations that are
in the external packages.

7. Settings

Language

This menu shows the list of languages you can use
(currently English, German, French, Portuguese and
Serbian). The selection takes effect after you restart the
editor.

Configuration

This menu shows the list of configurations that you can
use (currently default, shark and samples-loopactivity
configurations are provided). After you select the
configuration, the editor is being re-configured to use
this new configuration with all of its customizations
(specid validation, restrictions, etc.)

This action opens the this User Guide.

This action shows the version, license and other
information about the editor.
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Main tool bar

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

Figure4.2. Main tool bar

[DOGRHEIE CO+PEXD aff K (<(«EFQR@VEAMS HTLE D& &ul

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

Figure4.3. Main tool bar shortcut groups

I [CoeCHe oo+ PR N[ FI =~ reR e & & o] EE kal

File Edit Search Package External Process
Packages

Info bar

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

Figure4.4. Info bar

{i Business Example =g Sales Order Processing __:[, D:\sasaboy'\sfit1\sharkwf\Shark\examples \Business_Example2.xpd|

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

aclick on the {i 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 .; processicon offers a pop-up list of al processes (within the currently selected package).

aclick on the |:j- fileicon offers a pop-up list of recently opened files.

Graph Overview

The Graph Overview isjust what its name says - a graphical overview of the process and activity set graph. It shows
the whole graph of the selected process or activity set in away that you can see all the graph elementsin the overview
area at once.
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Owerview | Transient package pool | External package relaﬁons|

[Era—

2tk Uk
[ iroakatan hanns

This overview also provides an easy way to select
elements by clicking on the elements or dragging a
selection rectangle in the small graphics. All selections
doneinthe overview areimmdiately reflected in the main
graph. This way even bigger portions of the graph can be
selected at once without having to scroll through the main

graph.

If the element that is currently not visible in the main
Graphisselected inthe Graph Overview, themaingraphis
automatically scrolling to show the selected element thus
making graphical navigation in large process graphs very
easy.

The Graph Overview can be hidden by clicking on the "Overview" tab with the right mouse button and selecting
"Close". It can be shown again by selecting "Add Overview" in the context menu of the "External package relations’

tab or the background of the " Specia Area’.

External Package Relations

The External Package Relations component gives you a graphical tree overview of the current package and al of its
directly or indirectly referrenced external packages. So it provides you the information about the relations between

packages starting at the current package.

Owerview |

i

Package, Id="Business_Example'

=43 Business Example
. i Particpant Repository
‘-f@' Application Repository
T@ Process Repository

The External Package relations background color can
(BackgroundColor = R=?,G=?,B=")

The picture on the left hand side shows a package
(called "Business Example') that references three other
external packages. "Participant Repository", "Application
Respository” and "Process Repository”. The externa
package "Process Repository" again references (the same)
two external packages. "Participant Repository" and
"Application Repository”.

The"Expand All" and "Collapse All" buttons on top of the
tree can be used to show or hide the subtree.

The External Package Relaltions can be hidden by clicking
on the "Overview" tab with the right mouse button and
selecting "Close". It can be shown again by selecting "Add
External package relations’ in the context menu of the
"Overview" tab or the background of the "Special Ared'.

be changed through the extpkgrelations.properties file.

Aswith all other componentsyou are also able to change the content of the toolbar and the order of the toolbar buttons.
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Transient Package Pool

Transient packages are not related to any part of the WM C XPDL specification but are a unique feature of Together
Workflow Editor.

Transient packages are always available to the editor user (independently of the main package that is currently being
edited) and the editor user can always copy elements (such as commonly used Activities and Transition structures,
Applicatonsor Participantsdefinitions, etc.) from thetransiently referrenced packageinto the currently edited package.
XPDL Packages imported as transient are neither being validated for errors nor are these transient referrences stored
in the current XPDL file. They are just shown for your convenience during modelling work. If atransient package is
referencing other packages the user must be aware that the referenced packages won't be imported automatically.

External packaoe relations
Overview Transient package pool

The Transient Package Pool displays al the transiently

@ 'E'J opened packages.

Using the buttons on top you are able to add new or
Bk 15 W“"tﬂu""" patterns remove existing transiently referrenced packages from
----- ‘[5' Application Repository the editor.

5§ Process Repository

: The Transient Package Pool can be hidden by clicking
it ‘[ﬁ' Participant Repository on the "Transient package pool" tab with the right mouse
button and selecting "Close". It can be shown again by
selecting "Add Transient package pool" in the context
menu of the "Overview" tab or the background of the
"Special Area'.

You are able to pre-configure Together Workflow Editor to load certain XPDL packages in transient mode (see
the section called “Property file togwebasic.properties’) at startup to have access to most commonly needed XPDL
elements for copying them into the XPDL package you are editing. This feature is typically used for copying certain
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, application or participant
definitions should normally be reused by modelling externally referenced packages instead 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 componentsyou are also able to change the content of the toolbar and the order of the toolbar buttons.

Graph

The Graph isthe main component of Together Workflow Editor. It displaysthe graph representing the selected process
or activity set. It offers the possibility to insert new elements into the graph and to visualy define the flow / logic of
the workflow process you are modelling.
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Figure 4.5. 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 component consists of the following actions:

[.ﬂ 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 a SV G format file.

@ This action saves the graphical view of the current graph
and process information into a PDF format file.

uﬁb This action zooms into the graph.

u:\b This action displays graph in its actual size.

ﬁb This action zooms out of the graph.
This action moves the selected participant up or left

<C:ﬁ depending on the current participant orientation of the

graph.
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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 missing start and end eventsinto
the graph.

This action removes al the start and end events from the
graph.

This action makes text describing transition condition to
be shown in the graph.

This action makes text describing transition condition to
be hidden in the graph.

This action shows artifacts (and associations) in the
graph.

This action hides artifacts (and associations) from the
graph.

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

IR R AR R K- SR VIR TI!

This action performs an automatic layout of the graph.

........

ol This action inserts a new activity set.

DE This action inserts alane representing an existing
participant into the graph.

o This action selects an existing activity set.

The toolbar below the one described above consists of the following actions:

This action switches the mouse cursor to the selection
mode.

b

This action creates a new participant (on the package
E level) and inserts a new lane representing this participant
into the graph.

This action inserts a new "free text expression” lane into
the graph.

o

This action inserts a"common expression lane" into the
graph.

This action inserts a data object artifact.

This action inserts a text annotation artifact.

This action inserts a start event activity.

O D8
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This action inserts an end event activity.

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

This action inserts a task-application activity into the
graph

This action inserts a subflow activity into the graph.

This action inserts a block activity into the graph.

This action inserts a exclusive gateway - route activity
into the graph.

This action inserts a parallel gateway - route activity into
the graph.

@@ L&A 0O

This action inserts a conditional transition into the graph.

This action inserts an unconditional transition into the
graph.

This action inserts an otherwise transition into the graph.

l

This action inserts an exception transition into the graph.

This action inserts a default exception transition into the
graph.

This action inserts a directional association into the
graph.

This action inserts non-directional association into the
graph.

This action inserts bi-directional association into the
graph.

The Graph provides all functions to handle lanes (representing participants), activities and transitions. All standard
editor functions like insert, delete, move and select are supported.

When new Workflow Processiscreated, TWE automatically createsaPool for that process, and generatesanew Graph
representing this workflow process. This graph contains only a swimlane representing Pool. The first thing that need
to be added/drawn are the lanes (a swimlanes representing the participant). When at least one (swim)lane is visible
you can add activities, artifacts, transitions and associations into the graph.

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

Inserting transitions and associations into the graph is somewhat different: Transitions' begin and end points must
be activities, and associations' begin/end points must be activity and artifact. Clicking on the empty background of
the graph while inserting a transition/assocation will insert a graphical break/routepoint. If insertion of a transition/
association is started and the right mouse button or the ESC key is pressed, the current insert operation is cancelled
and the mouse cursor stays in transition/association insert mode.
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Elements in the graph are selected by simply clicking on them with the left mouse button. Y ou can select a group of
elements by clicking 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 anew location just drag them with the left mouse button whereever you like.

Double clicking on agraph element opens the property dialog for the element (except for block and subflow 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 4.6. 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 theinternal clipboard to the selected location.

 Activities and Artifacts will show the standard edit functions. Y ou can cut, copy, delete or edit properties of the
selected activity/artifact, select related transitions/associations, or set color and size of the graphical object.

» Transitions and Associations will also allow cut/copy/paste actions but conditionally (if connecting activities/
artifacts are selected). You can also add a new break point, remove an existing one, delete it, edit transition/
association properties, change the transition/association style, execute action to select related activities/artifacts, or
set color of graphical object

 Lanes can be removed, deleted, edited or repositioned in the graph. The color of the lane can be changed as well.

Common expression lane (shown as special swimlane in the graph) can be associated with a new performer
expression.
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Be aware that there is afundamental difference between removing alane and deleting it:

« When laneisremoved, it isremoved from the selected process/activity set graph but it isstill present inthe XPDL
model/package. However all the activities contained in the lane will be removed from the current graph.

« Whenlaneisdeleted, it isbeing deleted from the entire XPDL model/package but the activities contained in alane
won't be deleted from the model. They will be placed into the Graph's special lane called Freetext expression lane.

Asmentioned, when the graph isempty (e.g. when anew processis created, and only Pool for this processis displayed)
the first thing to be added/drawn is a lane representing the participant. When at least one lane is visible activities,
artifacts, transitions and associations can be inserted into the graph.

The available types of lanes are:

E L ane representing participant

i1 Freetext expression lane

g1 .
S5k Common expression lane

The available types of activities are;

O Start event activity (explicitly specifies process start)

O End event activity (explicitly specifies process end)

D Normal activity (manual activity without implementation)

m—f'-: Task-application activity

S Sub-flow activity

) Block activity

@ Exclusive gateway route activity

@ Parallel gateway route activity

The available types of transitions are:

= Conditional transition

~ Unconditional (uncontrolled flow) transition

Otherwise (default flow) transition
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Exception transition

“ Default exception transition

There are three association types available;

* directional association

non-directional association

** bi-directional association

When inserting new lane into the graph using the toolbar buttons, the new participant on the package level is created,
and itstype is"Role". To change the participant type double click on the swimlane title to get its property panel.

The lanes for already existing participant can be inserted by using the choice button DE from the top of the graph
component. The lane will be inserted at the bottom of the Pool (or at the bottom of the already selected lane - this
will be nested lanein that case).

Free text expression lane and Common expression lane are not representing participants but it is a special
visualization of performer expressions for activities.

The Graph represents activity performers as swimlanes. When an activity is inserted or moved into a particular
swimlane, it's performer will be updated 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.

Together Workflow Editor allowsyou to nest lanesthus making possibleto visually represent organizationa structure.
To nest one lane into another, select the parent lane and then create new lane either by selecting the participant it will

represent using the lane choice button [E or by selecting one of the lanes buttons (E, e, B ) and pressing on
the wanted parent lane. Here is a sample of the process with a Pool that contains nested lanes:
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Figure4.7. Nested lanes sample
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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.

Task-Applicationl activity enables the definition of applications that are required for the enactment engineto runin
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, in the forms of Exclusive and Parallel gateways, 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. Depending on the transition type, it
will have a different color or additional graphical descriptions according to BPMN specification. The toolbar offers

several kinds of transitions: the one describing uncontrolled flow - , the one describing conditional flow H(aci rcle
on the left will be drawn according to BPMN spec only in the case the source of the transition is not a gateway), the
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one describing default flow (otherwise transition) and two kinds of exception transitions and H(default
exception). The type of atransition can be changed through its property panel.

There are two types of artifacts that can be inserted into the graph, data object artifact D and text annotation [ .
Artifacts describe e.g. document flow through the process, or make some comment that should be visiblein the graph.
The artifacts has to be connected to the activities using associations.

Associations are connecting an artifact with an activity. There are three types of associations offered by the TWE,

directiona ~*, non-directional and bi-directional **. The type of association 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
» 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. Values: true/false

» Graph.DefaultTransitionStyle
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Defines the default transition style when inserting new transitions in the  graph.
Possible valuess NO_ROUTING_ORTHOGONAL, NO_ROUTING SPLINE, NO_ROUTING_BEZIER,
SIMPLE_ROUTING_ORTHOGONAL, SIMPLE_ROUTING_SPLINE and SIMPLE_ROUTING_BEZIER

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: true/false

Graph.HistorySize

Defines the size of the previoug/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

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

Graph.GatewayHeight

The Graph's gateway activity (route activities) object height in pixels. Values: integer
Graph.GatewayWidth

The Graph's gateway activity (route activities) object width in pixels. Values: integer
Graph.EventRadius

The Graph's start/end event activity object radiusin pixels. Values. integer
Graph.DataObjectHeight

The Graph's "dataobject" artifact object height in pixels. Values. integer
Graph.DataObjectWidth

The Graph's "dataobject" artifact object width in pixels. Values: integer
Graph.LaneMinHeight

The lane's graph object minimum height in pixels. Values: integer
Graph.LaneMinWidth

The lan€e's graph object minimum width in pixels. Vaues: integer
Graph.LaneNameWidth

Defines how much space (in pixels) of the swimlane should be reserved to display name. Values: integer
Graph.ActivitySelectedCol or

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

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

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

e Graph.GridColor

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

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

The color for the common expression lane. Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
 Graph.LaneFreeTextExpressionColor

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

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

Start event activities color. Values: R=?,G=?,B=? (where ? represents an integer from 0 to 255).
 Graph.EndEventColor

End event activities color. Values. R=?,G=?,B=? (where ? represents an integer from 0 to 255).

Aswith 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 selected XML
element asit will be saved inthe XPDL file. Every timethe selection is changed or asel ected element isbeing updated,
the XPDL View isautomatically updated also.

If the selected element is awhole 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). Otherwise the XPDL View will
display the part of the XPDL which holds the definition of the selected element. So, when a particular process is
selected, the XPDL view displays the process definition part of XPDL asit will be written to the XPDL file, etc.

The following examples show different XPDL Views depending on the element type that is currently selected:
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Figure 4.8. XPDL View of a Package

A, Together Workfow Edtor 40-1 (Defaultconfiguration) - DAsasaboy s\ sharkwf\Sharexample Business ExampleZrpal
[Fle Edit Search Package Process External Packages Settings Help
DOdEEE R 0|+ R BXD o R2~LR=PRPREALd S48 DR LdEl

@ Busness Example =3 Sales Crder Processng = D:lsasaboy'sfitl\sharkwfiShark \examples \Busness_Example2. xpdl
Graph| WPOL View |
| Search for: - 'l_‘e;__ll

?xml version="1.0" encoding="UTF-B* standalone="no"?> :
<xpdl:Package mins :»pdl="hetp:/ W, wime, org/2008/XPDLE. 1" smlns="http:/ wnas, wime . org/2008 /XPDLZ, 1" smlns :xsi="hetp: / /1 4
=xpdl:PackageHeader>
<xpdl: XPDLVexrsions2 . 1< updl : XPDLVersion>
<¥pdl:¥endoxr>(c) Together Teamsolutions Co., Ltd.</xpdl:Vendox>
<xpdl: Created=2003-03-18 18:14:22</xpdl:Created>
<xpdl:Description>=This is s modified part of WEMC example from document WEMC TC-1016-X - "Interface 1: FProcess |
<fxpdl:PackageHeader:> |
<xpdl:RedefinableMeader PublicationStatus="UNDER TEST"f>
<xpdl:ConformanceClass GraphConformances="HON ELOCKED™ />
<xpdl:Script Type="text/javascript"”f>
<xpil : ExternalPackages>
<xpdl:ExternalPackage Id="FParticipant Repository” href="Participant Fepository.xpdl™f>
<xpdl:ExternalPackage Id="Application Repository” href="Application Repository.xpdl™f>
<xpdl:ExternalPackage Id="Frocess Repository” href="Process Repository.xpdl™f>
<fwpidl:ExternalPackages>
<xpidl: Typeleclarations>
<xpdl: Typebeclaration Id="Busines= Example Typl"” Hame="Stock Status"=
<ypdl:BasicType Type="STRING" >
<fwpdl:TypeDeclaration>
<xpdl: TypeDeclaration Id="Business Example Typl" Hame="Ztatus">
<pdl:BasicType Type="STRING" >
<fwpdl: TypeDeclaration>
<fupdl: TypeDeclarations>
<xpdl : Pools> |
<xpdl:Pool BoundaryVisible="true"” Id="Business Example pooll™ MainPool="trus" Hame="Sales Order Processing”™ Oxis

<wmdl :Lanns>
hl 1] | [
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Figure4.9. XPDL View of a Process

.
ie2opdl o 0 o
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A Together Workflow Editor 4.0-1 (Default configuration) - Di\sasaboy\sf\t1\sharkwf\Shark, I I
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File Edit Segrciﬂ. Package Process External Packages Settings Help
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ﬁ Business Example % Sales Order Processing D D:\sasaboy\sfitl\sharkw\shark\examples\Business_Example2.xpd|

XPOL View
Search for: hd
-

<xpdl:WorkflowProcess RAocessLevel="PUBLIC" Id="Business Exawple Worl" Hame="3zles Crder Processing”s

<xpdl:ProcessHeader DurationUnit="D">
<xpdl:Created>=13-03-2003</xpdl:Created>
<{xpdl:ProcessHeader>
<xpdl:RedefinableHeader PublicationStatus="UNDER_TEST"f>
<xpdl:DataFields>
<mpdl:DataField Id="Stock Status" Ishrray="false">
<xpdl:DataType>
<xpdl:DeclaredType Id="Business Example Typl"f=
<fxpdl:DataType>
<xpdl:InitialValue>=ATL</xpdl:InitialValue>

<xpdl:Description>Stock status of ordered item [possible values are: "ALL", "PARTIAL" and "NONE")</xpdl:Des:

<fxpdl:DataField>
<xpdl:DataField Id="Credit Status" IsArray="false">

«<xpdl:DataType=
<wpdl:DeclaredType Td="Eusiness Example Typi"f=
<fupdl:DataType>
<xpdl:InitialValue>NOT OK<fxpdl:InitialValuex
<xpdl:Description>Current credit status of customer that made an order ["OK" if credit status is wvalid)<fxm
<fxpdl:DataField>-
<xpdl:DataField Id="Partial Ship Status" Ishrray="false">
<xpdl:DataTypes
<xpdl:DeclaredType Id="Business Example TypZ"/>
<fupdl:DataType>
<updl:InitialValue>0K<f{xpdl:InitialV¥alue>
<xpdl:Description>possible values are: "OK" and "NOT OK"<fxpdl:Description>

<fimdl :DataFields-
4 1 |
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Figure 4.10. XPDL View of an Activity

A, “Together Workfio Editor 4.0-1 (Default configuration) - Disasaboy\sftl\sharkwh\Shark\examples\leave_request.pdl = B
[Ble Et Sewch Package Process ExteralPaciages Settngs Hep s L
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@ Leavereguest =3 Leave Reguest 54 D:\sasaboy\sfit Vsharkwf\Shark \examples Yeave_request.pdl

Graph| WPDL View

}dej,:mtj,vity Id="|:ijer:k_le&\-'e_days" Hame="Check leave days">
<xpdl: Implementation>
<xpdl: Task>
<xpdl:TaskApplication Id="check lesve days™>
=xpdl : ActualParameter s>
<xpdl:ActualParameter>lesve from date</xpdl:ActualParameter>
<xpdl:ActualParameter>leave to date</xpdl:ActualParametex>
<xpdl:ActualParameter>leave days left</xpdl:ActualParameter>
<xpidl:ActualParameter>accepted by system</xpdl:ActualParameter:>
«<xpdl:ActualParameter>leave days requested</xpidl:ActualParameter>
<fupill : ActualPavame texras
<fupidl : TaskApplication:-
<fwpdl : Task:>
<fxpil: Implementation>
<xpidl:Performers=
<xpill : Performer-syatens/xpdl : Performer:
<fwpidl : Performer s>
<¥pil : HodeGraphics Infos>
<xpdl:NodegraphicsInfo FillColor="355,204,204" Height="80" IsVigible="trus" Laneld="lsave request pooll land" Ti
<ypdl:Cooxdinates XCoordinate="30" ¥YCoordinate="137"/>
<fwpdl :NodeGraphicsInfo>
<fwpdl :NodeGraphicsInfos>
<frpdl:Activity>

| m | b

The XPDL view aso offers a search box for finding desired text fragments in the currently shown XPDL fragment.
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Navigator

A Together Workflow Editor 4.0-1 (Default... s (=D i S
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-] notify sales
() ask customer for partial shipment
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The Navigator displays ahierarchical view of the XPDL
model. It shows packages, processes, activity sets

and activities. It is also very useful for finding XPDL
elements which are not valid according to the XPDL
specification. These elements will be marked with error

(ﬂ) or warning (-=) icons.

The Navigator makes navigation through the XPDL
model easier and offers a good way of element selection.
It can also ease editing of XPDL by opening property
dialogs directly from the elementsin the tree.

The available actions in the Navigator toolbar are expand
all and collapse all. When expand all is selected the
hierarchical tree will be expanded so that every element
isvisible. When collapse all is performed, only top
element(s) will be made visible.

A right mouse click on tree will display a popup menu.
Besides the standard edit functions (cut, copy, paste,
delete and edit properties) there are Expand all, Collapse
all, Duplicate and References.

Expand all and Collapse all will act like the actions
on the toolbar with the selected element used as the
root element of the action. So Expand all will make all
children of the selected element visible.

Duplicate will create a copy of the selected element.
The only difference will be in the element id and name
attributes (if they exist) which will get new values.

The References action will search for referencesto the
selected element in the whole XPDL model.

The background and the selection colors can be set through the packagenavigator.properties file.

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

and

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

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

Similar to the Navigator the Package tree also displaysahierarchical view of the XPDL model. The difference between
these two treesisthe level of details. While the Navigator just shows packages, processes, activity sets and activities,
The Package tree shows almost every element of the XPDL model.

The Package tree offers the most detailled hierarchical view of the XPDL model. It graphically displays the whole
hierarchy tree of all XPDL elements of the model you are editing, Id attributes, names, the package header, etc.

The Package tree makes navigation through the XPDL
o elements easierlt can also ease editing of XPDL by
e opening property dialogs directly from the elementsin
|j 1d: Business_Fxample the tr%

E ﬂ Mame: Business Example
- ﬂ PackageHeader - Package header

| Navigator | Package tree

5 Redefnatieieader - Recefiable header The available actions in the Package tree toolbar are
- Seript - Serpt expand all and collapse all. When expand all is selected
e 3 the hierarchical tree will be expanded so that every
- ? iap::::;;:; element isvisible. When collapse al is performed, only
n?‘ paets top element(s) will be made visible.
8 e A right mouse click on tree will display a popup menu.
“":.’;f Besides the standard edit functions (cut, copy, paste,
::5 i usrese Boompe orl delete and edit properties) there are Expand all, Collapse
[ Accessievel: Publc al, Duplicate and References.

+-[] ProcessHeader - Process header

+-[£] RedefinableHeader - Redefinable header . ) .
) FormalParameters Expand all and Collapse al will act like the actions
sk on the toolbar with the selected element used as the

-9 Applications

8 Datarields -3 root element of the action. So Expand al will make all
+1- i) Activities - 13 children of the selected element visible.
- Transitions - 22
- [2] ExtendedAttributes ) X
+- 8 WorkflowProcess - Customer Service - Request for Partial Shipment Dupl icate will create a copy of the selected element.
[-9& WorkflowProcess - Check Credit . - H H
) Extendedatributes The only difference will bein the element id and name
3§ Package -Partidpant Repository attributes (if they exist) which will get new values.

+€@ Package - Application Repository
+- i Package - Process Repository

The References action will search for references to the
selected element in the whole XPDL model.

The Package tree component can be configured through detail packagenavigator.propertiesfile.
» BackgroundColor - background color
» 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 = 1d 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 "EA Spec”, you can define the property:
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Hi deEl enent s. Ext endedAttri 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 toolbar buttons.

Properties component

Properties component displays selected XPDL element's properties.

Figure 4.11. Properties component

Fropertes | Semch | Froblems | vt [ LDae

R AL I Rl

Ganerdl

i3 G
Mams: The Game

Access level: Fublc -

By selecting an element, this component automatically displays the most relevant data about that element (such as
name, id etc.).

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

'J Displays properties of previoudy selected element (that
element again becomes selected).

Displays properties of element selected after this
element selection (the following element again becomes
selected).

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.

Shows parent XPDL element panel.

Pplma| g @

This component can be configured through propertiespanel component.propertiesfile.

* 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, leave
the panel without saving changes or to cancel the action.

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

» HistorySize - defines the size of the previous/next panel history. If set to the value less than zero, the history is
unlimited.
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 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 gnment =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 enent s. XMLGr oupPanel . Activity = Id Deadlines Priority Limt

You are able to customize which elements of some collection shouldn't be displayed within so called "table" panels.
For example, if you don't want to display extended attributes which name attribute is "SpecEA" or "EASpec”, you
can define the property:

Hi deEl enent s. XMLTabl 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-elementswill be shown asatable columns. For example, when displaying activities, you can specify
to show Activity's Id, Name, Performer, Type, Start mode, Finish mode and Deadlines:

ShowColumns. XML TablePanel .Activities = |d Name Performer Type SartMode FinishMode Deadlines
Thereisanother customization possiblefor 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 properties, you should specify the following:
XM_ConboPanel . Di sabl eConmbo = Perforner From To

Aswith 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 al the elements found based on entered criteria in second case. Results are
shown in hierarchical view.
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Figure 4.12. Search Results
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Besides search results, this component also offers a couple of operations:

@}. Expands hierarchical results view.

AE-_ Collapses hierarchical results view.

EI 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 selected element.

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

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

Problems component

Problems component listsall the problems currently present in the XPDL model(s). If option for design-time validation
(found in togwecontroller.property) is set to 'true, thislist will be automatically refreshed (except for schema errors).

Figure 4.13. Problems component

Properties | Search | Problems | weL | LDap|

ke
Workflow process 'Customer Service - Request for Partial Shipment': 1 errors, 6 warnings
Type Description Element Location

M |LoGIC Mon existing application reference Id - Package ‘Business_Example', Workflow process 'Business_E...
£ |LoGIC Unused variable: Customer_Name Formal parameter - Custom... [Package Business_Example', Warkflow process 'Business_E...
I [LoGIC Unused variable: Product_MName Formal parameter - Product... [Package ‘Business_Example’, Workflow process 'Business_E...
i |LOGIC Unused variable: Ordered_Quantity Formal parameter - Ordered. .. |Package ‘Business_Example', Workflow process 'Business_E...
£ [LOGIC Unused variable: Mo_Of_Stocked_Ttems Formal parameter - MNo_Of_... [Package Business_Example', Workflow process 'Business_E...
£ [LoGIC Unused variable: Partial_Ship_Status Formal parameter - Partial_... [Package ‘Business_Example’, Workflow process 'Business_E...
% [COMMECTION Mo connection from Start event Activity - ask customer for p... [Package ‘Business_Example’, Warkflow process 'Business_E...
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Results of action 'check validity' are also shown here, so if design-time validation is off, you can always re-check the
XPDL model validity by calling this action from the Package's menu/toolbar.

The result table has five columns:

» The first column (without title) is representing a type of a problem, which can be either error or warning and it's
marked with appropriate icon.

» The second column specifies the type of the error/warning (connection, logic, conformance or schema)
e Thethird column is a description of the problem.
 Thefourth column displays the exact element where the problem occurs

» Thefifth columnisalocation of thefirst relevant parent of the problematic element (it could also be the problematic
eement itself).

Clicking on Element column selects the exact element which has an error/warning described. By clicking on any other
column, appropriate parent element will be selected (e.g. if error is with actual parameter, 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.

There is adso a possibility to sort entries by the column - just click to the column header, and entries will be sorted
by this column.

Problem component background color could be changed through problemnavigator.propertiesfile. (BackgroundColor
=R=?,G=?,B=?)

Aswith 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 WEMC interface defined by
WFMC, and to manage XPDL files on the engine.

To connect to aworkflow 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 definitions aready uploaded to the
engine, as on the picture below:
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Figure4.14. WfXML Component
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The toolbar for this component contains buttons for performing actions for managing XPDLs on the engine. The

actions are described in the following table:

Downloads XPDL from the engine.

Uploads XPDL to the engine.

&l & W

Updates XPDL to the engine.

ko

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

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

LDAP component

This component enables you to connect to the LDAP based system, search for users and groups and import them into

XPDL as Participants.
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Figure 4.15. LDAP Component

Properties | Search| Problems | il LDAF"

¥ S| h e

Unigue attribute search criteria: | ¥ Group " Parsan € Al listed

TH entries

Id Matme Description |

HelpServicesGroup HelpServicesGroup Group for the Help and Support Center :l
TelnetClients TelnetClients hMemhbers ofthis group have access to Tel... =
15 _WFG 5_WPG 115 YWarker Process Group
DHCP Users DHCP Users mMemhbers who have view-only access toth.
DHCP Administratars DHCP Administratars Members whao have administrative access ..
Administrators Administrators Administrators have complete and unrestri...
Users sers Users are prevented from making accident...
Guests Guests Guests have the same access as membe...
Print Operators Print Operatars Members can administer damain printars Ll

Tobeabletodothis, youfirst need to configure LDAP parametersby sel ecting corresponding action from component's
toolbar. This will 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:
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Figure 4.16. LDAP Configuration Dialog

-
% LDAP configuration

TEIEE )

. .

Host:
Paort:
Base DM:

Search scope:

Unigue attribute for groups/roles: sAMAccountMame
Mame attribute for groups/froles: displayName

Description attribute for groups/roles: description

localhost

389

:.ﬁ.JI sublevels (induding base) -

Unigue attribute for users: sAMAccountMame
Mame attribute for users: displayMame
Description attribute for users: description
Distinguished name: distinguishedMame
Referral handling: :Fﬂ"DW "
Count limit {0 =unlimited): d
Time limit {0 =unlimited): 0
Level: :L.Iser + Password -
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!l Password: TIITT
|
| QK | | Cancel
_—_— Hiloc

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

&

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.

=
e

Imports selected LDAP entries as XPDL Participants.
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. Imports all LDAP entries as XPDL Participants.

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

The advantage of using "LDAP defined participants’ is that one can connect the LDAP server of its organization and
create processes using the real user/group logins for participant 1ds. When the engine enacts such a process, it could
also browse the LDAP server for the certain users/groups, so you do not haveto do "participant to real user mapping".

The default LDAP properties can be defined in Idap.properties configuration file:
#L.DAPReferralHandling = follow

#LDAPCountLimit = 0

#LDAPTIimeLimit=0

# . DAPPageSize = 1000

#LDAPHost=localhost

#LDAPPort=389

#L.DAPBaseDN=

#LDAPODbjectClassFilter=group

#LDAPODbj ectClassFilter Choi ces= gr oup,or ganizati onal Unit,or gani zational Rol e,user , per son,or gani zati onal Per son,inetOr gPer son,All
#L.DAPSearchScope=SCOPE_SUB

#LDAPSecurityl evel=User AndPassword

#LDAPSecurityUser DN=user name@company.com

#L DAPSecurityPasswor d=somepwd

#L DAPGroupUniqueAttributeName=sAMAccountName
#LDAPGroupNameAttributeName=displayName
#LDAPGroupDescriptionAttributeName=description
#LDAPUser UniqueAttributeName=sAMAccountName
#LDAPUserNameAttributeName=displayName

#L.DAPUser DescriptionAttributeName=description

#L DAPDi stinguishedNameAttri buteName= di stingui shedName

#Toolbar.ActionOrder.defaultToolbar = ConfigureLDAP SearchLDAP - ImportSelected |mportAll
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Chapter 5. Dialogs and Property Panels

Standard Dialogs

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

Save or discard changes dialog

(e |

Together Workflow Editor

File open dialog

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 external
package reference, ...

If changes made to the package are about to be discarded,
the warning message appears asking if the changes should
be saved.

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

r — 5
M Open &J
Look in: examples - "‘ =]
s Application_Repository  ffy test-JavaScript
";B’ |l Business_Example A test-Quartz
el A test-Scheduler
Ak testwRD
= o workflow_patterns
! |y document_approval
Desktop s =xception_transitions
s leave_request
- il new_employee
B ol newpkg1
Dodmments oy Participant_Repository
-y Process_Repository
2 L J. sample_workflow_process
= s shark_manufacturer
Computer oy shark_retailer
il test-Beanshel
=
@ Open
NeSork s of type: (yp fies (7pd) =
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Save As dialog

M Save As... )
save: | | examples - 2 ecEE
| Application_Repository  fly test-JavaScript
ik oy Business_Example Ak test-Quartz
A en;;ems oy Business_Example2 A test-Scheduler
iy chamanacatraca A teStVRD
| deadlinesxamples A workflow_patterns
D% f“”;’:"t—;wmf‘ This dialog offers file system browsing and choosing the
es| P excepbon_transitions . .
feeva_request location where you want to save an XPDL file or process
new_employee .. k .. .
I W or activity set picture, aswell as defining the file name and
el || rpe—— extension.
= i sample_workflow_process
l! " sha:c_manufa(mir
Computer oy shark_retailer
iy test-Beanshel
@ -
Netork  Fies of type:  [xpL fles (=xpd) -]

Dialogs for editing XPDL element properties

The most of the dialogs for editing XPDL elements have

atoolbar with a buttons for navigation between property J J r@ ' ﬁ

panels, aswell asfor applying/reverting the changesin the
currently displayed property panel.

The toolbar buttons are:

Shows previous panel.

Shows next panel.

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

Applies the changes made in the panel.

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

Shows parent element panel.

Pt &80 O

Property panels

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 atable or alist, 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.

Propert els that displ kind of a tahl = T
Iis(t)preerp)r/&:e?wr:inz a grolussgi ?r?é/ sellrrrlme ?(in&(lj of ()e(lglrjl? E]
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elements have toolbar with buttons to handle these
elements. Elements may be processes, activities, activity
sets, participants, transactions, applications, namespaces,
workflow variables, type declarations, formal parameters,
etc.

The toolbar is displayed just above the table/list of elements:

Creates new element.

4 Edits selected €lement.

Deletes selected el ement.

Duplicates selected element.

i | B

Finds all other elements that are referencing selected
element. Thelist of referencing elements is displayed
within Search component.

This action is available only for the Formal Parameters
and DataFields tables. It converts selected Formal
parameter into a Data field object (workflow variable),
or vice-versa

%

i

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 all other
TWE components- Graph, Overview, Navigator and Package tree componentswill mark thisactivity, and XPDL View
component will show the part of XML structure 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.
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Chapter 6. XPDL Elements

This chapter describes how TWE works, corresponding to WfMC (Workflow Management Coalition) specifications
(www.vvfmc.orgl). WIMC provides an interface for workflow process 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). Thefocusis on XPDL schemaelements, 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 atime, although it displaysin aread-only mode all the external packages of the
main package (and all the external packages of external packagesand so on). Main TWE component window islabeled
Graph. It is the graphic representation of workflow process or activity 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 extended attribute elements.

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

Meta — model
frarmewo thk

The workflow process definition interface defines a
common 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
Interchange are based on Meta-Model framework. This
meta-data model identifies commonly used entitieswithin
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
internal representation of process definitions. The whole = —
concept is shown on the picture; | Ssmuaton  |[ Ee | [ Monitr
Workflow Engine

Tsage of entities and attributes

TWE

Internal Representation

Import/Export of XML representation

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 extensionsto the basic Meta-Model to meet the specific needs of anindividual product or workflow system.

L http:/fwww.wfme.org



http://www.wfmc.org
http://www.wfmc.org

XPDL Elements

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 attributes for the exchange of process definitions.

Figure 6.1. Package M eta-M odel

ExternalPa ckage

For each of the above entities, there is an associated set of attributes (some mandatory and others optional) which
describe the characteristics of the entity. If thereis aneed of using an additional characteristics, "extended attributes’

for various entities may be defined to allow extension of the scope of the Meta-Model in a controlled manner.

& .
0..1 0.11
MessageFlow — | [BusinessProcess |[--——-
Diagram (BPD)]
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target source 0.1 0..1
| |
target source 3 *
target I% Pool Type Declaration Data Field } ---------------
source
| 0..1 . .
Artifact Participant * Application
a . |
Lane
source =_______________________,i i
source target ; | W. Relevant Data —
target : | i
|"_""_'"'_"'__"L_"'__"'__' I - - _j' - - a3
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@ e | Resource Repository or | | System and |
Organizational Model | environmental data |
Group
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45



XPDL Elements

All those entities except "Message Flow" and "Group" type artifacts are maintained by TWE. The current version of
TWE iswritten as an XPDL 1 extension towards XPDL 2, and still does not support the whole XPDL 2 Meta-Maodel
but only the parts necessary to support simple BPMN conformance, and still to allow workflow engines to execute
XPDL 1 "migrated" process definitions.

"Resource Repository " is externa to the workflow process definitions. In some complex processes, participant
declaration may refer to a resource repository, which may be on Organisational Model (OM). WfMC Meta-Model
specification definesasimplein-built (Minimal) Organisational Model or permits accessto an externally defined OM.
Note that XPDL specification does not define or require a resource repository.

TWE works only with aMinimal Organisational Model so thereis no external Organisational Model provided. Inthis
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 Organisational Model, so that External Package can
act like Resource Repository.

Asi it 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 assumes 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 aPACKAGE isintroduced, 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

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

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

Y ou can choseto create one package per workflow process, which should contain all the necessary workflow processes
aswell asall the associated tool s (workflow applications) and workflow participants. Another approachisto definejust
parts of one process definition or common parts of several processes within one package (e.g. aworkflow 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 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 Figure 4.3, “Main tool bar shortcut

groups’, 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 toolbar I_-Ll (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.
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It isimportant to say that actions represented by buttons shown on the toolbar picture (and also corresponding 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 thisis not possible for the external packages. Those
external packages are read-only, and you can only read their properties.

Package attributes

Table6.1. 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 6.2. 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 @] Short textual description of the
workflow package.

Documentation 0] Operating System specific path- and
filename of help file/description file.

Priority Unit 0] A text string with user defined
semantics.

Cost Unit @] Units used in Simulation Data
(usually expressed in terms of a
currency).

The Package Header keeps all information central to a package. By default, when you create a new Package, XPDL
version will be 2.1 (the version currently partially supported by TWE). If TWE reads a document that have XPDL
version set to the value different then 2.1, it will report it as an warning. When new packageis created, Vendor attribute
is set to Together and Created attribute to the current date and time of creation in 1SO-8601 format.

Table 6.3. Redefinable Header

Name M/O Description

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

Code page 0] The code page used for the text parts.
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Name M/O Description

Country key @] Country code based on SO 3166.
It could be either the three digits
country code number, or the two
alpha characters country codes.

Responsible(s) @] Workflow participants, that is
responsible for this workflow
package; the supervisors during run
time (usually an Organisational Unit
or aHuman). It is assumed that the
supervisors are responsible during
run time.

Publication Status @] Status of the Package. Possible
values 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 statusis set to Released, by default TWE does not allow saving of such XPDL document if it containsany

kind of errors or warnings (thereis a configuration property AllowlnvalidPackageSaving in togwecontroller.properties
file, which you can change in order to always allow saving of document).

Table 6.4. Conformance Class

Name M/O Description

Conformance Class (@] Describes the Conformance Class to
which the definitions in this package
arerestricted to. Possible values are:

* 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 thereis
no restriction on the network
structure. Thisisthe default.

The conformance class declaration allows description of the conformance classto which the definitionsin this package
definition are restricted to. The specified class applies to al the contained process definitions. 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.
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Table 6.5. 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 (@] Thisis areference to adocument

that specifies the grammar of the
language. 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, workflow 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 language syntax.

Package property panel

Ty
In TWE, theicon L& from package toolbar (or package menu) is used for defining above mentioned properties, as
well asall other package properties and sub-elements, through appropriate property panels. 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.

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

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

General tab - displays general package data

A Package - : : .' - — . e
) O vaE| &
| Workfow varisbles | | Atfacts | Pooks | Workfow processes I Il Tab has tree parts. First part contains package‘s id, name
General | Packageheader |  Redefinableheader |  Externalpackages | Type | Particpants .
o e and graph conformance. As aready mentioned, TWE
s ||| supports and validates XPDL depending on specified
Graph conformance: iot bios -
conformance level.

Type: textfiavascript

Second part contains information about script language:

Grammar:

Extended atitutes, 0 dement) type, version and grammar.
g

Hame Value

Third part displays list of package's external attributes
and offers toolbar with operations to handle extended
attributes
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Package header tab

Tira )
Pova|a
[ jcati | Workfiow variables | | Artifacts | Pools | Workflow processes |
Default value for field XPDL version is 2.1, and for fieldl || == == | smsmerene [ sempmime [ toe i g
vendor is (c) Together Teamsolutions Co., Ltd. . (@ o Teomstns o 3

Created: 2003-03-18 18:14:22

FI d d Cr eated Contai ns Creati on t| me and date’ and f|e| d £|s.s is ‘at;mﬁed part of WMC example from document WAMC TC-1016-X - “Interface 1: Process Definition Interchange Q&A and
-Xampies

Description contains short package's description.

Documentation field binds external file with package. J A, =
button opens a choose file dialog for finding appropriate || sy
One Cost unit:

Redefinable header tab

Tietee == ' . .
)ovEls Tab has two parts. First part contains the following
[ mestons | viokflon vahies | [ ubiacis | Fook | vierkfmproceees | || fields: Publication status (can have one of the following
General |  Package header Redefinable header | External packages | Type | Participants ..
E— || values: under revision, under test, or released), Author
o pefies (package's author), Version (version number for the
Version: 0.1
T package), Codepage and Country key.
Countr t
pyshpanhgsig 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
al the errors. This behaviour can be configured in
togwecontroller.properties file, by setting the value of
property AllowlnvalidPackageSaving to true.

Second part, called Responsibles, contains|list of all responsiblesfor the package and operations for managing the list.
Any participants known to this package can become 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 inside externally referenced packages can be added, and when adding
"Responsibles’ for a process, you can also add participants defined for this process.

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.
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External packages tab

It contains a list of all external packages for the package
and toolbar buttons for managing the listed externa |
package elements.

Type declarations tab

=)

A Package

@9 ovE| &

| Applications | Workflow variables | | Artifacts | Pools | Workflow processes | Namespaces |
General | Package header Redefinable header | External packages | Type dedarations Participants
Type dedarations, 2 element(s)
] (@] W] o

d [ Name Type

Business_Example_Typ1 [stock Status [Basic type -> String
Business_Example_Typ2 |status [Basic type -> String

Participants tab

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

[

A, Package
@0 ovala
|

Workflow processes | Namespaces |

Type dedarations Participants

|_actifacts [ pools [

| Workflow variables |
External packages

General | Padagehesder |  Redefinable header |
Extemal packages, 3 dementls)
| [(B] %] ®
Participant_Repository2.xpd|
\Application_Repository 2.xpd|
Process_Repository2. xpdl

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

(oo

A Package
@9 |ovi s
| Applications | Workfiow variables | | Artifacts | Pools | Workflow processes |
General | Packageheader |  Redefinableheader |  External packages |  Type | Particpants
Participants, 2 dlement(s)
(&) (w] (@] (u] &
d [ Name Participant type
prod_dept |Production department |organizational unit
john_doe [30nh Doe [Human
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Applications tab

A, Package [
@9 CvH|
e header Redefinable header External s Type dedarations Particpants

Applications Workflow variables Associations Artifacts | Pools Workflow processes Namespaces

Applications, 2 element(s)

(E) [w] (@] [w] 3

1d Name
calc |Caleuiator
'scanner |scanner

Workflow variables tab

It contains information about all package's workflow
variables. Each tablerow (workflow variable) isdescribed

with id, name (optional value) and data type. It contains |

toolbar buttons for managing the listed workflow variable
elements.

Associations tab

It contains information about all associations between
Artifacts and Activities defined in the Package. Each
table row is described with id, name (optiona value) ,
source and the target of an association and association
direction. It contains toolbar buttons for managing the
listed elements.

It contains information about all package's applications.
Each tablerow (application) isdescribed with id and name
(optional value). It contains toolbar buttons for managing
the listed application elements.

=

A Package
eeoves
| General | Packageheader | Redefinable header |  External packages | Type | Participants
Applications Workflow variables | Assocations | Artifacts | Pools |  Workfiow processes Namespaces
Workfiow variables, 2 element(s)
(B (w] (@] =] &
] Name Data type [ Initial value

loopCnt [Loop counter [Basic type -> Integer |
docApproved [Document approved? [Basic type -> Boolean |

=7

A Package

@0 |9ve s

| General | Packageheader |  Red header |  Externalpackages | Type | Participants
Applications | Workflow varisbles | Associations | artifacts | Pools |  Workflow processes | Namespaces
Assodations, 4 element(s)
i | (] (B

d Name Source Target Assodation direction

Business_Example_ass 1 Business_Example_arti |Business_Example_Wor... [To
Business_Example_ass?2 Business_Example_Wor... [Business_Example_art?  From
Business_Example_ass3 Business_Example_art? [Business_Example_Wor... [To
Business_Example_ass4 Business_Example_Wor... [Business_Example_art3  |None

———
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Artifacts tab

It contains information about all artifacts defined in the
package. Each table row is described with id, name
(optional value), artifact type and text annotation (optional
value). It contains toolbar buttons for managing the listed
elements.

Pools tab

B

J Package .
@9 ovea

| General | Packageheader |  Redefinable header | Externalpackages |  Type | Participants
Applications |  Workfiow variables | Associafions | Arfifacts | Pooks |  Workflow processes | Namespaces
Artfacts, 3 element(s)
W] (R
d Name Artifact type Text annotation
Business_Example_art1 Crder IData object
Business_Example_art2 Production plan IData object
Business_Example_art3 Tmprove it |Annotation fTmprove this sub-process

- = = - B
Package =5
o focda o
YIEEET
| General | Package header | Redefinable header | Extemal packages | Type dedarations | Participants |
| Applications I Workflow wariables I Associations | Arm'actsl Pools ‘ Workflow processes | Namespaces
Pools, 4 element(s)
B (| (B (W8
1d Mame Qrientation Process Lanes
Business_Example _... [Sales Order Proces... Vertical Business_Example_Worl |2
Business_Example_, .. [Business_Example_... |Horizontal ship_and_receive it
Business_Example_.. [Customer Service - ... Horizontal Business_Example_Wor2 |1
Business_Example _... [Check Credit Harizontal Business_Example_Wor3 1
[l
(|
——— e — i 9|
A Package o]
@9 ovela
| General | Packageheader |  Redefinable header |  External package: | Participants |
Applications | Workflow varisbles | Associations | Artifacts | Pools |  Workfiow processes Namespaces

Workflow processes, 3 element(s)

w][B] (]

d MName Access level Workflow variables Formal parameters
Business_Example_Wor1 |Sales Order Processing  |Public 8 0
Business_Example_Wor2 |Customer Service - Req... |Public ] 5
Business_Example_Wor3 [Chedk Credit Public ] la

——

It contains information about all the package's pools for
workflow processes. Each table row (pool) is described
with id, name (optional value), orientation, process (a
reference to the process or activity set) and Lanes.
TWE does not alow creation or removal of the pools.
Whenever new Workflow processis created or removed,
corresponding pool gets created/removed. There is a
toolbar where only the button that allows to edit the pool
propertiesis enabled.

It contains information about all package's workflow
processes. Each table row (workflow process) isdescribed
with id, name (optional value) and Access level (optiona
value, can have one of the values: private or public). It
containstoolbar buttons for managing the listed workflow
process elements.
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Namespaces tab

A Package o]

| General [ Package header | definable header | Externalpackages | Type | Particinants |
Applications | Workfiow variables | Associations | Artifacts | Pooks |  Workflow processes | Namespaces

This property panel shows all namespaces defined Within ||| e, :denents

the XPDL document. User can add additional namespaces. || = === |
Usually, additional namespaces are needed to insure | L e L
document validity when user defines " complex” extended
attributes. It contains information about all package's
namespaces in a form of a table and operations for
their managing. Each table row (namespace) is described
with name and location. It contains toolbar buttons for
managing the listed namespace elements.

Workflow Process

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, timelimitsto be checked, person to be notified, simulation information, etc.). Definition entity thus
provides header information for the process definition and is therefore related to al other entitiesin that process.
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Figure 6.2. Workflow Process M eta-M odel

Data Field ActivitySet
(Property) (Embedded Sub-Process)
}I._- 1 1
| i ; Application  j&—------5
i be—uses !
! performer i
. : Reference
. “USES5--- Participant = performer------- Activity ‘(Lto— Tranaition
! (Sequence Flow)
i e—from—
H ] ﬂ E
--------------- frmmmm e UBEG - e i
= = : ---- USes == = = g
— Pool -.—0— Lane Task/Tool BlockActivity
------- W. Relevant Data S Route i SubFlow
System and i Resource Repository or :
environmental data | | Organizational Model | (stoway Cvent

The Workflow Process Definition defines the elements that make a workflow. It contains definitions or declarations,

Process

(W. Process)

&
&

Type Declaration

?I.’

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 parameters may be
defined as attributes of the process.

TWE provides a way to manage process definition entities. On Figure 4.3, “Main tool bar shortcut groups’, you can
see where is the toolbar part for handling the propertiesOn Figure 4.3, “Main tool bar shortcut groups’ 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 -l‘: from the main toolbox or selecting appropriate

item

from Package menu.

WorkflowProcess attributes

WorkflowProcess attributes can be divided in few logical parts:
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Table 6.6. General Attributes

Name

M/O

Description

Id

Used to identify the workflow process
(Read Only).

Name

Name of the model, used to identify
the workflow process.

AccessLevel

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

Table6.7. Process Header

Name

M/O

Description

Duration Unit

Describes the default unit to be
applied 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
process.

Priority

The priority of the process type.
Default: Inherited from Model
Definition.

Limit

Expected duration for time
management purposes (e.g. starting
an escalation procedure etc.) in units
of DurationUnit. It is counted from
the starting date/time of the Process.
The consequences 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.
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Name

M/O

Description

vaidTo

The date at which the process
definition becomes valid. Empty
string  means unlimited validity.
Default:  Inherited 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 anayss
environment and may be updated by
the runtime environment) in units of
DurationUnit.

Working Time

Describes the amount of time the
performer of the activity needs to
perform the task (time estimation)
(working time is needed for analysis
purposes and is provided by the
evauation of runtime parameters) in
units of DurationUnit.

Duration

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.

Thisisused for smulation purposes.

Table 6.8. Redefinable Header

Name M/O Description

Publication Status O Status of the Workflow Process
Definition. Default: Inherited from
Model Definition.
UNDER_REVISION
RELEASED
UNDER_TEST

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

Version @) Version of this workflow process
definition.

Codepage @] The codepage used for the text
parts. Default: Inherited from Model
Definition.

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

It could be either the three digits
country code number, or thetwo alpha
characters country codes. Default:
Inherited from Model Definition.
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Name

M/O

Description

Responsible(s)

Workflow  participant, who is
responsible for this workflow process
(usually an Organisational Unit or
a Human). It is assumed that
the supervisor is responsible during
execution of the process. Default:
Inherited from Model Definition.

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

Workflow Process property

In TWE, you can get the property panel to edit all workf
selecting the appropriate menu item.

panel

Skl
low process attributes by clicking on atoolbar icon L=, or

It containsalot of different dataabout workflow process. All information are organizedin several tabs: general, process
header, redefinable header, participants, applications, workflow variables, formal parameters, activities, transitions

and activity sets.

All the tabs that will be mentioned can be also displayed as a separate property panels, either by selecting appropriate
element in a Package tree, and asking for its properties, or by selecting appropriate toolbox button or menu item.

General tab - displays general process data

-

A Workflow process

v 6 |G

[ aoolcat [

b9 | O

Workflow varizbles |
Frocess header

Formal parameters |

Name:

Access level:
|| -Extended attributes, 0 element(s)

[E)(v) @ #

Name

Tab hastwo parts. First part containsprocessid, name (this

| name will appear in window's title bar) and access level

(can be private or public).

Second part shows all process extended attributes and a so
offers operations with them.

Process header tab

This diaog defines elements and attributes of XPDL's
ProcessHeader element.

Field Duration unit can have one of the following values: |

second, minute, hour, day, month, year.

Field Created displays the process creation date and field

Description is place for short description of thisworkflow
process.

| Activities [
header |

Day
13032003
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Redefinable header tab

i .

-
Workflow process
¢

(e

0@ |ove |5

pplicati | wiorkfowvarisbles | Formalparameter:

ctuities | Transitin:

| activity sets

[ [_a
| General Redefinable header Particpants

Process header ]

Publication status: Under test =

Author:
Version:
Codepage:
Country key:
Responsibles, 0 clement(s)

B v [m) ) F

thelist.

Participants tab

It contains information about all participants of the;
workflow process. Each table row (participant) is

described with id, name (optional value) and participant
type. It contains toolbar buttons for managing the listed

participant elements.

Applications tab

f Warkflow process | 0 0 8

A TT W SEW ]

LE N

Qe (ovie|a

[ General |

Process header
Applications |

Workflow variables |
Applications, 2 element(s)

BlEID6)C)
\

header

Participants |

Formal parameters | Activities |  Transitons | Activity sets

scan_doc
cale

Name |

/Scan document
Calculator

Tab hastwo parts. First part contains the following fields:

Publication status (can have one of the following values:

under revision, under test,

| the process), Version (version number for the process),
Codepage and Country key.

or released), Author (author of

Second part, called Responsibles, contains list of all
responsibles for the process and operations for managing

-
Jh Workllowprocess il S S 8 0 M L . 0 9

= LN ] e

0olovi|a

ol | workflow variables |

Formal parameters

| actvities | Transition:

[
| Genera | Process header

[ actuitvsets

header |

Partidpants, 2 element(s)

BjE]S) 6]
d

Partidpants

Business_Fxample_Wor1_par2 John Doe:

Name Particpant type

Human

It contains information about all applications of the
workflow process. Each table row (application) is

described with id and name

(optional value). It contains

toolbar buttons for managing the listed application

elements.
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Workflow variables tab

""w“'k"”'”’""e“ S8R L %Al BT 48 TAas i
00 OoveE| g
[ General [ Pr header | definable header | Participants |
Applications Viorkflow variables | Formal parameters | Actiites | Transitons | Actvity sets
Warkfiow variables, 8 element(s)
o . BlEoE )
It contains information about all workflow processs : \ B | | Dot = |
workflow variables. Each tablerow (workflow variable) is Decared tye > Stas
. A . ) Partial_Ship_Status Dedared type -> Status oK.
described with id, name (optional value) and data type. It || peoseded s v oo ’
contains tool bar buttons for managing the listed workflow || |55 e 5
. ¥ || Ne_Of _Items_To_Produce |Basic type -> [nteger ]
variable elements.
Formal parameters tab
o =)
00 ovuag
[ General | Process header [ header | Particpants |
Appiications | Workflowvarizbles | Formalparameters | activiies | Tramsifons | Activity sets
Formal parameters, 5 element(s)
BlaRIEEw o .
| i | e 1 i | It contains information about all workflow processs
(Customer_Name n [Basic type -> String
Prodct Nome 2 Bascve > Sing formal parameters. Each table row (formal parameter)
L e is described with id, mode and data type. It contains
toolbar buttons for managing the listed formal parameter
elements.
|| ||
|| ||

Activities tab

[ =
00|oveaa
[ General | Process header | header | Particpants |
Applications | Workflow varisbles | Formal parameters Activites | Transitons | Activity sets
Activities, 4 element(s)
L . o EEE O
It containsinformation about all activities of theworkflow || e | peomer | Ty | St | rehmode | Geadioes
process. Each table row (act|V|ty) is described with id, == laskwsmMEva lﬂamduant,neu. i z ‘nummaﬁc ‘nummanc ‘g
name (optional value) and performer (optional value). It || sz I e ‘ ‘ o
contains toolbar buttons for managing the listed activity
elements.
| |
|| e e I ——— I il
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Transitions tab

B oo e =)
0|ovea

It contains information about all workflow processs
transitions. Eachtablerow (transition) isdescribed withid,
== from (source), to (target) and condition (optional value). It

contains toolbar buttons for managing the listed transition
elements.
Activity sets tab
A Workfow process =

Q@ |ovie|q

[ General Process header | header [ Particinants. |

| Appications | Workflowvariables | Formalparameters | Actviies |  Transions | Activity sets
Activity sets, 1 element(s)

Ble]wEc]

It contains information about all activity sets of the u nctves |
Business_Example_Wor1_Asel 4+ 3

workflow process. Each table row (activity set) is
described with id, activities and transitions. It contains
toolbar buttons for managing the listed activity set
elements.

Swimlanes (Pools and Lanes)

Swimlanes are used to facilitate the graphical layout of a collection of processes and the activities they contain.
They may designate participant information at the process level and performer information at the activity level. The
Swimlane structure is depicted by a collection of non-overlapping rectangles called Pools. Each Pool may be further
subdivided into a number of Lanes.
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gLane A

=8 Horizontal Pool

5.-3 Lane B

Pools

4 Pool

[0ejovsia

Pool

Id:

Name:
Qrientation:
Process:
Participant:
Boundary visible:

Main poal:
Lanes, 2 element(s)

CaRr IRETN]

Business_Example_pool1
Sales Order Processing
Wertical

Business_Example_Wor1

True

True

d Name

Performers

Nested lanes

Business_Example_pooll... |Sale manager 1

Business_Example_pool ... |Production planner 1

Lanes

= Vertical Pool

ﬁLane A &dLane B

A Pool actsasthe container for flow objects (activitiesand
artifacts) and Sequence Flow (transitionsand associations)
between them.

Together Workflow Editor does not allow users to create
or remove a pool. Pool is automatically being created or
deleted whenever workflow process gets created/del eted.

The property panel for the pool shows the pool attributes
which are editable, except the text field that displays
the Id of referenced Workflow Process/Activity Set, and
has only the link button to display the properties of the
referenced Workflow Process/Activity Set.

Lanes are used to subdivide a Pool. All the activities within a Lane may inherit one or more properties from the Lane.
A typical use of thisisto give the Lanes "role names' and have the Activities inherit these role names as "Participant
assignment/Performer expressions”.
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S5

Name:
Performers, 1 element(s)

Business_Example_pool5_lan1

Sales department

Performer

Participant_Repository_Par?

Nested lanes, 2 element(s)

=
" | |

Lane Id

M| | [Business_Example_pool5_lan2

Business_Example_pool5_lan4

External

References

Together Workflow Editor does not allow users to create
lanes using properties dialogs. The only way to create or
deletealaneisby using TWE's Graph component. Laneis
always being created as arepresentation of the Participant.
Lanes are implicitly created whever user wants to insert
alane representation for the existing or a new participant
into the graph. When activity is put into the lane (using
graph component), the activity's performer becomes the
participant which is a representation for that particular
lane.

| As described in the section called “Graph” , TWE also

alows nesting of lanes.

The property dialog of the lane shows lane properties
Id, Name, Performers and Nested Lanes. The Id and the

|| name are editable fields. The performer of the lane is

also editable. You can change the performer of the lane
to link it with an another participant, or you can write
your own expression for the performer. which are editable
(including a performer of thelane), but you can not add or
the remove the performer of the lane. The Nested Lanes
can't be added or removed as well (it is possible only
through the Graph component).

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 all other XPDL s you create

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

If external package we referenced al so containsthe referencesto other external packages, all of the package references

will beimported in TWE in read-only mode.

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

This dialog appears when you press the package toolbar
button, or Package menu item for adding externa

packages % It enables you to select the XPDL file

from your disk, and to reference it as an external package |

for the package you are currently editing. As aready
mentioned, after adding external package, you are able
to use participants, applications and workflow processes
defined in that package.

NOTE: You can't add external packageif the main XPDL
package you are working on is not yet saved to the disc.

r - &‘
M Choose file..
Lookin: | |. Business - Fr@EE
: i Application_Repository
S5 " Business Example
Recent ltems [t Participant_Repository
iy Process_Repository
Desktop
Documents
LY
Computer
oy,
(_L\ File pame: Business_Example.xpd Qpen
Network  Fies of type:  [xpL fles (=xpd) -]

Removing External Packages

Action Remove external packag&ser'ﬁI 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'smemory. In the case some of theelementsfrom thisexternal packagesarein use (Applications, Participants
or WorkflowProcesses), you'll be asked for the confirmation.

]

Deleting

External Participants

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

Before theremovement of the selected external package, if
it contains any element that isreferenced, and the external
package reference that will be deleted is the last one,
the warning message about removement of the external
package is displayed.

To get the following dialog, click button EIE’ (or appropriate menu item from External Packages menu).

This dialog shows al participants of package's external
packages. Every external participant is presented with
its Id, Name (optional data), Participant Type and
Description (optional data).

[

A External packages - Participants

External packages - Participants

1d MName Partidpant type Description
Participant_Repository_P... |France Baroque Human President’s secretary
Participant_Repository_P... [Tim White Human Mail Room Clerk
Participant_Repository_P... |President's Secretary Role handles presidents mail
Participant_Repository_P... |Mail-Room Clerk Role handles incoming mail
Participant_Repository_P... [VP Sales Role Vice president; handles s...

Participant_Repository_P... Organizational unit iis involved in handling sal...
Partidpant_Repository P...
Participant_Repository_P...
Partidpant_Repository_P...
Participant_Repository_P...
Participant_Repository_P...

Participant_Repository_P...

Sales department
Manufacturing Department

iis involved in handling sal...
iis involved in handling sal...
handles product inquiries

(Organizational unit
Organizational unit
(Organizational unit
Role
Role
Role

Finance Department
Customer Support
Sale manager
Production planner
Driver
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External Processes

To get the following dialog, click button & (or appropriate menu item from External Packages menu).

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

External Applications

-k

To get the following diaog, click button s (or appropriate menu item from External Packages menu).

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).

External Type Declarations

r ™
A, External packages - Workflow processes M
External packages - Workflow processes
|| MName Access level

o osito o o ot b
Process_Repository_Wor2 Produce Widgets Public

A

[ ™
A, External packages - Applications M

‘External packages - Applications

Id Mame Description
Application_Repository_App1l scan document
Application_Repository_App2 fidentify document

Application_Repository_App3 |send document

Application_Repository_App4 |calculator

To get the following dialog, click button L:“:'] (or appropriate menu item from External Packages menu).

This dialog shows al type declarations of package's
externa packages. Every external type declaration
is presented with its Id, Name (optional data) and
Description (optional data).

A, External packages - Type declarations

External packages - Type dedarations

Id Mame Description
AppHCato R

epository_td
| |Application_Repository_td2  |typ2
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Type Declaration

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 dataor participant data. Expressions 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
special name to easily use it when defining Formal/Actual parameters. This XPDL feature allows you to declare new

datatype.

Attributes for TypeDeclaration are:

Table 6.9. Type Declaration

Name M/O Description
Id M Usedtoidentify the declared
data type.
Name 0] Text used to identify the
Declared Data Type.
Description 0] Short textual description of
the Declared Data Type.
Data Types @] Standard data types.
. Type declaration - - - ﬂz-‘
Q9| ovdEld
1d: Business_Example_Typ2 .
ey s This pr_operty panel shows an example of a type
s e = declaration.
Sub-type: String X . . .
This panel can be get e.g. by selecting an existing
TypeDeclaration in a Package tree, and asking for its
: properties. To create a new TypeDeclaration, you can
S I press button 3! which will bring you the property
panel with all defined Type declarations for the package.
There in, you can press a button for creating new Type
declaration.
Extended attributes, 0 element(s)
LI, - TWE mantains al of WIMC daa types
that are provided: BasicType, DeclaredType,
ShemaType, External Reference, RecordType,
UnionType, EnumerationType and Array Type.

The following table describes the basic data type:

Table 6.10. Basic Data Type

Name

M/O Description

Type

M STRING
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Name M/O Description

FLOAT
INTEGER
REFERENCE
DATETIME
BOOLEAN
PERFORMER

External Reference data type has the following attributes:

Table 6.11. 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 scope in

which the entity is defined.

Using External Reference data type you may define e.g. 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
externally defined OM. Participantsin TWE are just part of an Organisational Model - Minimal 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 a type and related information, which is a set of type specific attributes.
This definition contains a basic set of 6 Workflow Participant types. resource set, resource, organizational unit, role,
human, or system. A role and aresource 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 performed. During run time these abstract definitions are
evaluated and assigned to concrete human(s) and/or program(s).

These attributes are used to define a Workflow Participant:

Table 6.12. Workflow Participant

Name M/O Description

Id M Used to identify the workflow
participant definition.

Participant Name @] Text used to identify a performer.

Participant Type M Definition of the type of workflow
participant entity. Type of aworkflow
participant.

Participant Description O Short textual description of a

workflow participant.
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M/O Description

A reference to an externa
specification of a participant.

Name
External Reference

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

Table 6.13. Participant Types

Name Description

RESOURCE_SET A set of resources.

RESOURCE A specific resource agent (as a machine).

ROLE Thistype alows performer addressing by arole 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 administrative
purposes or in case of exception handling) and alist of humans the role
isrelated to.

A department or any other unit within an organizational model.

ORGANIZATIONAL_UNIT

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 atable property panel, where you'll have a button for creating a new participant.

[

[ A Participant Y ou are ableto insert the lanesrepresenting all the defined

Q8 | ovy &g

participants into a TWE graph using the following choice

Participant

Id:
Name:

Type

() Resource set
() Role

() Human

Description:

Participant_Repository_Par7

Sales department

(7 Resource
(@) Organizational unit

() System

button IE from graph's toolbar , and it'll be represented
as a new swim-lane in a graph. Then, you can put the
activities (and artifacts) in there, which actually meansthat
activity's performer is the participant represented by the
swim-lane.

Even if you do not define any participant, TWE's graph

is involved in handling sales orders

component has special lanes that can be used to define
activity's performer as an expression (can be created by

External reference

¥ref:
Location:
Mamespace:

Extended attributes, 0 element(s)
Bl

B [
| [T [

toolbar buttons ' and #4#).

All the activities which performer is not areference to an
existing Participant will be graphically displayed inside
those specia graph swim-lanes.

MName

Value

There is another way of defining Package level
Participants, and thisis by using a Graph's toolbox button.

Pressing this button E and than clicking in the graph
will automatically add another participant represented as

anew swim-lanein currently selected WorkflowProcess's

graph. This participant's type will be Role, and you can
change it through the property panel.
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Workflow Application

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

Table 6.14. Gener al attributes

Name M/O Description

Id M Used to identify the workflow
application definition.

Name M Text used to identify an application
(may be interpreted as a generic
name of thetool).

Description @] Short textual description of the
application.

Extended attributes @] Optional extensions to meet
individual implementation needs.

Invocation Parameters 0] Parameters that are interchanged with
the application viathe invocation
interface.

There is more than one way of getting Workflow

Application Declaration settings. One way would be

choosing an icon %@ 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).

User can create new instance for application entity, edit
some existing application or delete it (modification and
deletion of application entity is not alowed if it is the ||
entity from externally referenced package). The picture on
the right shows a property panel for editing application
attributes.

Workflow applicationsthat 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 al 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 hasthe
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

r ~
Application &J
fh App B % W e e
(<N | Ll ] |
Application
1d: addition
Name:
Description:
Performs addition of two integer numbers
Choice: Formal parameters -
Formal parameters, 3 element(s)
EI ¥ B @ #

1d

Mode Data type

=

In Basic type -= Integer

b

In Basic type -= Integer

c

Out Basic type -= Integer

B0

Extended attributes, 2 element(s)

MName

Value

ToolAgentClass

org.enhydra.shark. toolagent. JavaClassTool. ..

AppMame

AdditionProc

the application from external package.

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

» External Reference

Formal Parameters

,A Formal parameters, 5 element(s)

[E=)

Q9 v d
Formal parameters, 5 element(s)
&
Id Mame Mode Data type

ICustomer_Name

Basic type -> String

Product_Name in
Ordered_Quant

Mo_Of_Stocked_Items lIn

Basic type -> String
B P g

Basic type -> Integer

Partial_Ship_Status lOut

[Dedared type -> Status

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

The order of formal parameters can be changed by
dragging an item with the mouse.

Using appropriate toolbar buttons, you can create a new
FormalParameter, edit, delete or duplicate selected one,
as well as to get al the references to the selected
Formal Parameter.

The attributes that define Formal Parameter are;

Table 6.15. Formal Parameter

Name M/O Description
Id M Identifier for the parameter
Mode M * IN Input Parameters
e OUT Output Parameters
¢ INOUT Parameters used as input
and output
Name (@) Name of the parameter
IsArray (0] If itisan array type
Data Type (0] Datatype of the formal parameter
Initial value O Initial value for parameter
Description (@) Textual description of the formal
parameter
Length O The length of the data.

External Reference

An External Reference can be used instead of forma parameters. External Reference is a reference to an externa

definition of an entity.

External Reference has the following attributes:

Table 6.16. External Reference

Name

M/O

Description

Xref

It specifies the identity of the entity
within the external document.
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Name M/O Description

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.

With External Reference, Application (and some other entities) may be defined by XML schema (for e.qg.
location = http://abc.conl schemas/ po. xsd), by a Java class (for eg. location =
"com abc. pur chases. PO"), by WSDL document (fore.g.l ocati on = "http://abc. conl 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 aretypically used to maintain decision data (used in conditions) or reference datavalues (parameters),
which are passed between activities or sub-processes. The workflow relevant data list defines all data objects, which
can be used within theworkflow process. The attribute TYPE explicitly specifiesall information needed for aworkflow
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 Datacan be defined inaWorkflow Process (the Workflow Process Relevant Data) and in aPackage
(the Package Relevant Data). The scopes differ in that the former may only be accessed by entities defined inside that
process, while the latter may be accessed by entities inside any process defined within that model.

Workflow Relevant Data has a scope that is defined by the directly surrounding meta-model entity and is not nested.
The visibility of itsidentifier is aso defined by that entity.

Attributes of Workflow Relevant Data are;

Table6.17. Relevant Data

Name M/O Description

Id M Used to identify the workflow relevant data.

Data Type(s) M Data Type.

Name @) Text used to identify the workflow relevant
data.

IsArray @] Indicatesif itisan array.

Initial Vaue 0] Pre-assignment of data for run time.

Length 0] The length of the data.

Description @) Short textual description of the defined data.

When parameters are passed to a called subflow outside the current model definition, it is the responsibility 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).

There is an icon ﬁ in Package's part of the Toolbar and icon i in process's part of the toolbar, and also on
appropriate menus, for displaying all workflow relevant data for the sel ected Package/WorkflowProcess.
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-
£ Workflow variable

=

Like other similar table property panels, amongst others,

Id: Name:
Credit_Status

Length: Is array

Initial value:

NOT_OK

Type: [Dedared type
Declared type: Status

Description:

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

Extended attributes, 0 element(s)

@ E

Name Value

there are also buttons "New" and "Edit" for adding new
or editing existing Workflow Relevant Data. The picture
on the left shows property panel for editing Workflow
Relevant Data.

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

The attribute Type explicitly specifies all 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 reference from other
entities. E.g. you can choose just the one from the process
level to be the actua parameter for some application or
subflow.

Formal Parameters

A, Formal parameter I,&J

Q9|9 v A
1d: Customer_Name
Mode: In B
Mame:
Is array: False 1)
Type: Basic type x|
Sub-type: String w2
Initial value:

i|| Description:
The customer {or customer organization) name
Length:

Forma Parameters are parameters that are interchanged
with the application viathe invocation interface. They are
passed during invocation and return of control (e.g. an
invoked application or invoked sub-process).

Every formal parameter is presented with its I1d, Mode,
Data type and Description.

To add new FormalParameter for the process, you can
Y
click on the button == (the right-most button in the
toolbar). This will bring you a table property panel with
a list of all FormalParameters aready defined for the
selected process. There is a New button there in, which
will create a new FormalParameter, and will bring a
property panel for edit it.
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Extended Attributes

XPDL contains most of the entities, which are likely to be required in the process definition modelling. Sometimes,
thereisaneed for some additional information (user or vendor specific). Extended Attributes are the primary method to
support such extensions. These are attributes defined by the user or vendor, where necessary, to express any additional

entity characteristics.

A, Extended attribute

Q0 ova|d
Extended attribute

MName: Emai|

Value: Coordinates

SystemActivity

Complex content:
<xyz:Email subject="0Order %:%orderMumber” to="%%orderInfo.emailAddress” x
<xyz:MessageText>0rder number % %sorderMumber is being proce
<fuyz:Email >

»

1l 3

Activity Set

TWE providesuse of the Extended Attributeslikefollows:
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
Complex content field.

The picture on the left shows property panel representing
extended attribute.

When defining new ExtendedAttribute (or modifying one
already defined), user has possibility to choose its name
amongst the names of extended attributes already defined
for that element type (Activity, Participant, ...). Thelist of
names depends on the names aready defined in opened
XPDL (and its externally referenced XPDLs). The list
of names is refreshed each time new ExtendedAttribute
is being added or when one aready defined is being re-
defined or deleted.

An activity set isa self-contained set of activitiesand transitions. Transitionsin the set should refer only to activitiesin
the same set and there should be no transitionsinto or out of the set. Activity sets can be executed by block activities.

Typicaly, 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 setisvisible.

The picture on the right shows property panel for editing |

ActivitySet.

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 istheld. There are two tableswhere you can see short
description of all activities and transitions already defined
for this ActivitySet. As with other table panels, you are
able to manage them.

A Activity set &J
DO v |5

Activity set

-

Id: Business_Example_\Wor1_Asel

Name:

Activities, 4 clement(s)

]

ship

received_in_go...
Business_Exam...
Business_Exam...

B @]
d

Performer
[Partidpant_Rep...
Partidpant_Rep...

Name
ship
received in goo...

Start mode
1 |Automatic
1 |Automatic

Finish mode
|Automatic
lAutomatic

Type

DCIEIE

Event
Event

Transitions, 3 element(s)

D 'y

From To
received in good condition
ship

Business_Example_Wor1_act5

Condition

se... ship
a7 _[Business_Example_Wor1_act4
28 |received in good condition
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Activity

Generdly, any process comprises a number of steps, which lead towards the overall goal. 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.

Table 6.18. Activity attributes

Name M/O  |Description
Name @] Text used to identify process activity.
Performers O Link to entity workflow participant. May be an expression. Default: Any
Participant.
Start mode 0] Describes how the execution of an Activity istriggered.
Finish mode 0] Describes how the system operates at the end of the Activity.
Deadline @] Specification of adeadline and action to be taken if it is reached.

Priority 0] A valuethat describestheinitial priority of thisactivity when the execution
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 priority levels
arethe natural numbers starting with zero, and that the higher the value the
higher the priority (e.g.: 0, 1, ...).

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

Icon 0] Address (path- and filename) for an icon to represent the activity.

Documentation @] The address (e.g. path - and filename) for a help file or a description file
of the activity.
Description 0] Textual description of the activity.

Activities are associated with their performers (which are workflow participants), and application assignments.
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:

74



XPDL Elements

Figure 6.3. Generic Structure of Activities

A

Incoming . .
Transitions Inoom_|ng incoming
Transitions Transitions
| iz |
3(_ _ Y v <
(Join {Join {Join
Element) Element) Element)
Activity
Body MNull Mull
(Split (Split (Split
Element) Element) Element)
T Il l|| ||
‘Z \ / &( / \
Y ¥ Y v Y
Qutgoing Outgoing Outgoing
Transitions Transitions Transitions
Generic ROUTE BLOCK
Activity Activity Activity

Incoming
Transitions
/
|II |
X i%
ActivitySet (Join
S Element) Sub-process
R - N
= Activity
NN | e
N N
S <
N return
N (Split | (for Sync calls)
Element)
Qutgoing
Transitions
SUBFLOW
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:
Start event activity - the place where the process begins.
Skart event
End event activity - the place where the process ends.
O
End event
gE=—

L

Manual (No implementation) activities are atomic
(Generic Activities). They are the smallest units of work,

although even this activity may produce more than one
work item for its performer.

P

%
Task - application

A =

Task-Application activities are atomic (Generic Activity).
They are the smallest units of work.
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Subflow is another activity type. It implements a whole
new workflow process. Process definition within the
subflow is entirely independent from the first one (where
subflow activity resides). It has its own set of activities,
internal transitions, participants, application definitions
and other workflow relevant data. When clicking on the
box with the "plus’ sign, the graph of the sub-flow gets

shown.
s An activity may be a block activity that executes an
L activity set, or map of activitiesand transitions. Activities
Black and transitions within an activity set share the name space
of the containing process. When clicking on the box with

the "plus’ sign, the graph of the activity set gets shown.

Dummy (route) activity does nothing on its own. This
type of activities is used for exclusive synchronization
and constructing complex and sophisticated "exclusvie'
Exclusive gateway transitional conditions

Dummy (route) activity does nothing on its own. This
type of activitiesis used for parallel synchronization and
parallel (unconditional) branching

Parallel gateway

Iconsfor inserting different types of activitiesfrom the graph toolbox arethe same asthe onesincluded inthe previously
explained picture of the activities in the graph. Graph's toolbox icon for inserting Start event activity into the graph

isO and for inserting End event activity into is O For the manual activity, there is a toolbox icon D for Tool
activities D-E:-t, for subflow activitiesnﬁ, for block activities and for route activities@ (for exclusive gateway

route activity) and @ (for parallel gateway route activity). Once selected, mouse cursor will show what type of object
you'll insert. Activity is created 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 isitem representing action for getting property
panel. 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.

Beside this, TWE offers a special feature to select an Icon for particular activity. When you open activity's property
panel, for the Icon entry you can select some of the additional Iconswe offer (thislist can be easily extended by putting
more icons in tweactivityiconsjar file). The selected icon will appear instead the default one.

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 organized in severa tabs:
general, type, transition restriction, simulation information, and extended attributes.
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General tab - displays general activity data

r,ﬂ, Activity T &l @ =X
@9 oveE &

General |Type I Simulation information I Extended atn'ibutes‘

& e T Tab has tree parts. First part contains activity id, name,
e pEEa performer (can be a reference to a participant or an
Performer: expression), start mode (can be automatic or manual) and
» Participant Repository Farll ~|1%» &

finish mode (can be automatic or manual).

ke Second part shows al deadlines and aso offers toolbar
buttons with options to handle list of deadlines.

4 | i | +

Start mode: :Automahc hd

Finish mode: | Automatic -

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

Fields icon and documentation have drop down list to
select one of the offered icons. If selected, this icon will
replace the original one representing this activity within

Priority:

1| i the graph.
Icon: ducument.png| El i i i i
L (the list of available icons can be extended by putting
Descrpton: o ke ||| additional icons within the tweactivityicons jar file)

=

Enter the data for current order (Custome| @ help.png

of product items) & microphone 1.png i

. money.png
g scroll_view.png
i server.png -

LIII

Type tab

Thistab contains some specific data concerning the particular type of an activity. For activitieswithout implementation

(manual) D this tab doesn't contain any specific data.
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Block activity type property panel contains information
about activity set id, which is a reference to defined
ActivitySet (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). Execution

then returns to follow the output transitions of the block
activity.

S Activity

@0 oveE G

| General | Type | Simulation information | Extended athibutes‘

Type: Block activity

Activity set Id: .Business_Example_Worl_asel

M Activity o “eew

- as - “n LR N
@9 |ova|d

General | TvPe | Simulation information | Extended attributes|

Type: Task application

additon =4
Name:
Formal parameters, 3 clement(s)

BLDIOE

Actual parameters, 3 element(s)

G @)

1d Mode Data type

Actual parameter

a
b fin

fin [Basic type -> Integer

Pl

Basic type -> Integer

P2

jout [Basic type -> Integer

3

Task-application activity property panel enablesto define
a reference to the application required for enactment
engine to run, in order to perform the activity.

Basicaly, this tab alows you to pick the desired
application by selecting it from the combo-box, and
then alows definition of actual parameters (variables
or expressions) to pass to the referenced application
depending on itsformal parameters.
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Subflow e is type 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 WorkflowProcesses
defined within the combo box. Beside the combo,

you have a shortcut to display the properties of the ||

WorkflowProcess sel ected within the combo.

Then, execution (mode) attribute should be set.
Synchronous 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
formal parameters of the referenced sub-process.

r,{h Activity [
@0 | ove|ad
‘ General‘ Type | Simulation information | Extended attributes
Type: Route ,:
Gateway type: :Exdusive -

M Activity

9|0 veq

Sub-Flow

Execution:

Formal parameters, 4 element(s)

Customer Service - notify customer
Asynchronous

Actual parameters, 4 element(s)

d

Mode

Data type

Actual parameter

Customer_Name

asic type -> String

sic type -> String

Ordered Quantity _[in
No_OF_Available_Ttems|in

I
in
ir
i

asic type -> Integer

asic type > Integer

Transition references, 2 element(s)

b | (][R W] s

check stock
dedine order

When gateway (routing) activity is selected, type tab
allows to change the gateway type from paralel to
exclusive or vice-versa. In the case of exclusive gateways
with more than one outgoing transition from the gateway,
the order of calculating outgoing transition conditions
is important. This order is determined in XPDL by the
order of TransitionRef elements within its TransitionRefs
collection. From here, you can control that order. The
way of doing it is to simply change positions of the
target activities (the activities that outgoing transitions are
leading to) within the given list.
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Simulation Information tab

Here are defined various information about simulation: |

whether the activity isinstantiated once or multipletimes,
cost, waiting and working times and duration.

Extended Attributes tab

-
R Activity ‘SO BENAl & =
@@ ovid|d
| General IType I Simulation |nformauon| Extended attributes |
Extended attributes, 3 element(s)
(B (] (B) ) [
Name Value
VariableToProcess_UPDATE ICustomer_Name
VariableToProcess_UPDATE Product_Name
VariableToProcess_UPDATE Order _Quantity
) o

Artifacts

_ B
M Activity 999 " A aB A l&J
@0 |ove|gd

General IT‘J"De Simulation information | Extended athibutes‘

Instantiation: | Sl

Multiple
Cnce

Cost:

Waiting time:

W WorkingTime:

Duration:

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.

To satisfy additional modeling concepts that are not part of the basic set of flow elements (activities and transitions),
BPMN provides the concept of Artifactsthat can be linked to the existing Activity object through Associations. Thus,
Artifacts do not affect the basic sequence flow, nor do they affect mappings to execution languages.Artifacts are used
to show additional information about a Process that is not directly related to its sequence flow.
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At this point, BPMN provides three standard Artifacts. A Data Object, a Group, and an Annotation. TWE currently
allows you to use the first two types of artifacts.

AnArtifact isagraphical object that provides supporting information about the Process or elementswithin the Process.
However, as mentioned, it does not directly affect the flow of the Process. BPMN provides a specific graphical
representation for the different artifacts:

Figure 6.4. BPMN Notation for Artifacts

A Text

Annotation

Data
Object

Table6.19. Artifact attributes

Name M/O Description
Name o] Name of the artifact.
ArtifactType M DataObject | Group | Annotation
TextAnnotation O Visible textual description.
DataObject 0] When artifact is DataObject type, it describes other attributes of an artifact.

In BPMN, a Data Object is considered an Artifact because it does not have any direct affect on the sequence flow
of the Process, but it does provide information about what the Process does. That is, how documents, data, and other
objects are used and updated during the Process. While the name - Data Object may imply an electronic document, it
can be used to represent many different types of objects, both electronic and physical.

As an Artifact, Data Objects generally will be associated with activities. An Association will be used to make the
connection between the Data Object and the Flow Object. This means that the behavior of the Process can be modeled
without Data Objects for modelers who want to reduce clutter. The same Process can be modeled with Data Objects
for modelers who want to include more information without changing the basic behavior of the Process.

The following is a sample of process modeled with an artifact showing the information about the document flowing
from one activity to another:

81



XPDL Elements

Figure 6.5. Artifact Sample

Send Invoice 1 Malke Payment

Invoice [Approved]

The following table shows the picture of how the graph represents different XPDL artifact type:

Data object artifact.

Data object

Text annotation artifact.
Text annotation

F Artifact

@9 |ove|g

Artifact

Id: Business_Example_art1
Name: Invoice [approved]
Artifact type: :Daia object
Text annotation:

Data object

Icons for inserting different types of artifacts from the i ...

MName:

graph toolbox are D for dataobject artifact, and |: for

State:
teXt al’lnotatl on art' faCt Waorkflow variables, 0 element(s)
(&) (w] (@) =) (%
The picture on the right shows property panel for defining 1

artifact properties.
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Transitions

Link between two activities is established by transitions. Transitions are more than just the links between activities.
They aso 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 H, unconditional _', otherwise =, exception and

default exception ™ transition for the insertion. If you want to insert a circular transition (a transition from activity
to itself), you can chose the type of the transition you like, and double-click on the activity within the graph.

If insertion of the transition is not allowed by some rules (e.g. you can't insert two transitions connecting the same
activities), you'll be notified or graph component will simply deny to insert such transition.

Here isthe table of transition attributes:

Table 6.20. Transition

Name M/O Description

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

Description @] Short textual description of the
Transition.

Extended Attributes @] Optional  extensions to  meet
individual implementation needs.

Id M Used to identify the Transition.

From M Determines the FROM source of a
Transition (Activity Identifier).

To M Determines the TO target of a
Transition (Activity Identifier).

Name @] Text used to identify the Transition.
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r,h Transition lﬁr
1d: Business_Example_Worl_Tra55
Name: Transition
From: check finances .: g
To: check stock - |
Condition .
| rype: Condition -|'[| The picture on the left shows a didog for editing
Expression: Transition attributes.
Credit Status == "OK" ~1'»

TWE helps you when you are composing Transition
i condition - by clicking the arrow right to the text box for
entering condition, you get alist of possible variables you
can use within condition. Also, you can change transition
from/to attributes by chosing another from the combo-
boxes. There is a link next to those combo boxes to
navigate to the selected Activity.

e :

Description:

Extended attributes, 0 element(s)

(] (] (B] [m] 2%
Associations

Link between activity and artifact is established by association.

An Association does not have a specific mapping to an execution language element. These objects and the Artifacts
they connect to provide additional information for the reader of the BPMN Diagram, but do not directly affect the
execution of the Process.

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

Graph component allows you to chose between directional and bi-directional *"* association

for the insertion.

If insertion of the association is not allowed by some rules (e.g. you can't insert two associ ations connecting the same
artifact and activity, or you can't insert association between two artifacts or two activities), graph component will
simply deny to insert such association.

Here isthe table of transition attributes:

Table 6.21. Association

Name M/O Description
Id M Used to identify the Transition.
Name @] Text used to identify association.
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Name M/O Description

Source M Determines the source of an
Association (Activity or Artifact
Identifier).

Target M Determines the target of an
Association (Activity or Artifact
Identifier).

Association direction M The direction for association, possible

values: None, To, From, Both

Picture on the right shows adialog for editing Association

attributes.

You can change association source/target attributes by
chosing another from the combo-boxes. There is a link
next to those combo boxes to navigate to the selected

Activity/Artifact.

r,fh Association ﬁ-‘
@0|ovH|
Association
d: Business_Example_ass1
MName:
Source: :Order ': &
Target: :reaeive order v: &
Association direction: :T° |

h.
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Chapter 7. XPDL from Scratch

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

Click on theicon |:| from the main toolbar (the left-most icon in the toolbar), or select menuitem File->New to
create a new Package.

Ty
Click on theicon L@ from the main toolbar or select menuitem Package->Package properties to get the property
panel for editing properties of newly created Package:

% Package 5 i &J
09 9vy|&

|_acpications | workfiow varisbles | Associtions
General | Package header | Redefinable header

1d:

Artifacts | Workflow processes | Namespaces |
External packages | Type dedarations | Particpants |

leave_request

Mame: Leave request
Here you can edit some of the package attributes, [iKe ||| .m nformarce: — =
Id, Name, the Type of the scripting language used when ||| =
writing expressions, ... nE

text/javascript
Versian:

Grammar:

Click on theicon ‘f] from the dialog's toolbar to apply ETEd;:mbe:éo o
the changes, and to close the dialog

Name Value

Click on theicon H or k—! from the main toolbar or select menuitem Package->Save or Package->Save As... to
save new Package into XPDL file;

~ o
A Save As.. ==
Logkin: Reallife - & " =]

Browse the file system and choose the folder where will e [pomiaed
b =
you save Package o

Recentliems (4 NEW_Employee

Enter the name of the file (the default is the Id of the =

Pa:kwe) Desktop

Select the extension for the XPDL file (the default is Do

xpdl) ~

Click Save button .
t&_‘ File pame: leave_request -_gave
Network

Files of type:  [xpDL fies (=.xpd) = Cancel

Click on the icon ';_'3‘ or select menuitem Package->Participants to get property panel with information about

Participants defined on Package level, and then click ontheicon ' on the property panel to define new Participant:
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Here you can edit some attributes like Id, Name, Type,
Description, ....

Click on theicon L 4 from the dialog's toolbar in order |

to apply the changes.

Click on theicon '3 or in order to go back to the
previous property panel

F,A Participant . " - ﬁ“

Q0 9wyl

Participant

1d: supervisor

Name: Supervisor

Type

() Resource set ) Resource

@) Role () Organizational unit

(71 Human () System

Description:

External reference
¥ref:

Location:
Namespace:

Extended attributes, 0 element(s)
EFENF

Name Value

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

Click on the icon % or select menuitem Package->Applications to get property panel with information about
Applicationsdefined on Packagelevel, and then click ontheicon " onthe property panel to definenew Application:
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Edit some attributes like 1d, Name, Description. Ko el aog -
‘ X IR
Click on theicon v from the dialog's toolbar in order || ™ St
to apply the changes. Desarpten:
Add necessary Formal parameters by clicking the icon
Choice: Formal parameters -
on the Formal parameters section (this will show éma‘wfmefrs;aemgn@
another property panel for editing newly created Formal - — — -
parameter - edit it, go back to this property panel, and | | == a el
repeat the step until you define all of them). =
diffdays out Basic type -> Integer
If necessary, add Extended attributes for the application
by clickingtheicon ' onthe Extended attributes section
(this will show another property panel for editing newly
created Extended attribute - edit it, go back to this || ewedambum, 2 demene
property panel, and repeat the step until you defineall of || &= = = - -
thefn) ToolAgentClass lorg. enhydra. shark. toolagent. BshToolAgent
\Seript accepted=false;long diffms=dateTo.getTime{}-dateFro...
Click on theicon '\3 or in order to go back to the .
previous property panel

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

After you finish with defining Applications, close the dialog.

Click on the icon -“: from the main toolbar, or select menuitem Package->Insert new process to create a hew
WorkflowProcess.

i |
Click on the icon || from the main toolbar or select menuitem Process->Process properties to get the property
panel for editing properties of newly created Workflow Process:

A\, Workflow process =5
9| ¢evalg
Anolications Workflow variables |

General | Process header

Here you can edit some of the process attributes, like Id, ||| v
Name, Access leve ... :

attributes, 0 element(s)
R ][+

Name Value

Click on theicon ﬁ from the dialog's toolbar to apply |
the changes, and to close the dialog

Click on the icon i or select menuitem Process->Workflow variables to get property panel with information

about Workflow variables defined for the Process, and then click on theicon ' on the property panel to define
new Workflow variable:
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Here you can edit some attributes like Id, Name, Type,
Sub-Type, Initial value, Description, ...

Click on theicon L 4 from the dialog's toolbar in order
to apply the changes.

Click on theicon 'J or in order to go back to the
previous property panel

[:] AN IR

~
A Workflow variable - a léJ
9|9Vl
Id: Name:
approval_date_supervisor Approval date {supervisor)
Length: Is array
B
Initial value:
Type: Basic type -
Sub-type: Date -

Description:

The date of supervisors' request approval/denial.

Extended attributes, 0 element(s)

Name

Value

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

Click on the icon HE from the graph toolbar. You'll get the list of all Participants you've defined, plus so called
Free text expression lane (which is not arepresentation of the participant from the model but a special Graph swim-
lane for holding activities which performer is defined as an expression). By selecting Participant from the list, the
lane representing that participant is being inserted into the Graph. Put all the necessary Participant lanes into the

Graph (they'll be represented as a swim-lanes).

Use the icons from the Graph's toolbox (OOC:]%.?‘E®@H—F . ,H) in order to

insert different kinds of activities into the graph, and to connect 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 (or simply double-click on the activity object in

the graph).

Depending on the activity type, and the number of outgoing transitions in the case of "gateway" (route) activity,

you'll get different property panels (different Type tabs).
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N iy FTTewRwRseEae & ¢ i
o9 (ovE|f
General | Type | Smulaton inf | Extended atiriwtes|
y TIEEE
e it e Fequest Gararsl| 745 | nabehon ivormadan | Exencied st
Hame: Submit ek request 1l Trpm: Tk, b -
s ; [ = u ™ Chack e e - &
::I B waA
Deadines, 1 element(s) B L — o i
] (o) ) (] fo | Ll
datrra n
rvear d=new java.utl. Date();d.set Tme (ACTIVITY_ACTIVATED_TIME.getTime() +default_deadl o dors (e8| |3
esga
tH ] i, "
Prianty:
Limitz
Eeens b
Documentation: [L]
Descripton:
[The leawe request submission |
A Actviy | | A sciviy ]
09 |ovH|G 00 OvE|G
General| TYoe | Smulshon informaton | Extended atibutes General TP | smuasion nformaton | Extended tites .
- e | Tipes Start event -
Gateway type: | Exccluzive: - | Trigger: Hone X,
_-ﬂﬂhﬂr\eh‘m. 2 elamaniis)
njw B w=
| Fevew leave request
| Fill message text I =
I |
| i
i

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.

Be sure you applied all the changes by clicking theicon L 4 from the dialog's tool bar.
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 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 in the graph):

A Transition e S| ]
DO | OveE G
Id: leave_request_Tral
Name:
s _d1eck7|eavefdaysl x|
To: \Review leave request > | &
Condition
If necessary, change transition condition's type. Type: | Conition = I
Expression:
If necessary, define condition expression by the help of scospted by syste “|»
theicon next to the text areafor defining expression (it'll ||| |.
offer you the list of the variables you can use for the || |, — . T
conditions). e
escription:

Click on theicon L4 from the dialog's toolbar in order |
to apply the changes.

Extended attributes, 0 element(s)

(2] (¥] (B)] =)

Name Value

4 in order to insert different kinds of artifacts into
the graph, and to connect them.

» Right click on the graph objects representing artifacts you've inserted to get the popup menu. Select Properties
menuitem to get the property panel for editing artifact properties (or simply double-click on the artifact object in

the graph).

Enter meaningful names for data object artifacts, and text annotation for the annotation type artifacts.
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r,ﬁ, Artifact @1 r,ﬁ, Artifact lﬁw
PO Ovr| & 20 ovr|G
Artifact Artifact
1d: Ieave_request_dac| 1d: comment_configure_workflow_engine
Mame: Leave request document MName: Comment to configure engine
Artifact type: Data object - Artifact type: Annatation -
||| Text annotation: ||| Text annotation: Configure workflow engine in order to send emails
Data object Data object
Id: 1d:
MName: Name:
State: State:
Workflow variables, 0 element(s) Workflow variables, 0 element(s)
[ W) (|) (=] & (&) (w) (B) =] &
Id 1d

Be sure you applied all the changes by clicking theicon L 4 from the dialog's toolbar.

« If necessary, right click on the graph objects representing associations you'veinserted 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 association object in the graph):

-
A, Association &J

DO O ¥ |G

If necessary, change association's Id, Name or Direction. | | Assedatin
Id: leave_request_assl

Click on theicon v from the dialog's toolbar in order || "am=:
to apply the changes. Source: Submit leave request =

L 2TR. =¥

Target: Leave request document -

A

I||| Association direction: From

After you finished with editing, you should check the Package for validity by clicking on the icon ﬁ 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 all the necessary
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 aready defined XPDL file.

At the end, the result of the modeling should be something like in the following picture:
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Figure 7.1. L eave Request Process
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request
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e
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Chapter 8. Configuration

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

Almost every component (graph, xpdl view, packagetree, ...) hasits own property file, but there are a so some property
filesfor the TWE's core system components.

The relevant property files of the core system components are:
. togwebasic.properties
. componentmanager.properties

. togwecontroller.properties

1

2

3

4. jawetypes.properties
5. togweeditor.properties

6. transitionhandler.properties

7. xpdlvalidator.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.properties file. There are settings 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, 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:
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e Font.Sze and Font.Name are used for font settings (default font is Sans Serif, size 11).

» StartinglLocale sets local settings to be used. Language depends on this settings. The default valueis "default”, and
it uses English language. If you leave this property empty, your system settings will be used, which meansif there
isalanguage 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 e.g. be javax.swing.plaf.metal.Metal LookAndFeel,
com.sun.java.swing.plaf.motif.MotifLookAndFedl, ...

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

» DefaultTransientPackages contains alist of the absolute pathsto XPDL fileswhich will beloaded into TWE asthe
"Transient' ones. By default, no transient packages are loaded.

» FileLocking - if settotrue, TWE will lock open XPDL files. Main XPDL filewill beexclusively locked, and external
package's XPDL files will have a shared lock

Property file componentmanager.properties

This configuration file contains information about which component (Graph, XPDL View, Navigator, ...) will be used
in aruntime. 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. Thefirst property defines the component to add. E.qg. 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 component defined
in 1), we would define something like:

Settings.GraphController = org.enhydra.jawe.components.graph. TogWEGr aphController Settings
The value of this property is the name of the Java class representing TWE settings for the given component.

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

Thisfile 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 alot of parameters that define these features.

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

» AllowlnvalidPackageSaving - if set totrue, saving of invalid packages (XPDL files) isallowed evenif the package's
Publication status property is defined as Released.
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AskOnDeletion - if set to true, TWE asks for auser confirmation before deleting any element.

AskOnDel etionOfReferencedElements - if set to true, and previous property is set to false, TWE asks for a user
confirmation only before deleting elements referenced by other elements.

Initial XPDLValidation - if set to true, XPDL file will be checked for errors at atimeit isloaded into TWE

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

SartMaximized - 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:
Encodi ng = UTF-8

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

For example:

DoNot AskOnDel eti 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 aready explained there
are several application areas. Amongst others, there are areas called main, tree, special 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 left part of the frame will be divided horizontally,
where special area will be in the upper and tree area in the lower part, and aso the right part will be divided
horizontally, where main areawill be in the upper and other areain 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 isthe vertical divider that divides the frame into the |eft and the right 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.

SecondSmalIDivider Location - this property is an integer value that defines the initial location for the second sub-
frame divider. In the example above, it isthe 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:
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SubMenu.ActionOrder.File = NewPackage Open Reopen Close - 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 color).
For example, the following section defines the properties for an activity which type is BlockActivity

#JaVETypes. ActivityType. I d. bl ock = ACTI VI TY_BLOCK

#JaVETypes. Acti vi tyType. LangDepNane. bl ock = Bl ockActi vi t yKey

#JaVETypes. Acti vityType. Il con. bl ock = org/ enhydra/jawe/i nages/ bl ockactivity.gif
#JaVETypes. Acti vityType. Col or. bl ock = R=255, G=165, B=121

#JaWETypes. ActivityType. XPDLTenpl at e. bl ock =

Changing the color used to represent this kind of activity will have effect only to 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 properties they should have. E.g.
if you want to define new type of activity called loop activity, you can have the following configuration:

JaVETypes. ActivityType.ld.loop = ACTI VI TY_LOOP

JaVETypes. Acti vi tyType. LangDepNane. | oop = LoopKey

JaWETypes. ActivityType. |l con. |l oop = org/ enhydral/jawe/ sanpl es/| oopactivity/
i mges/ | oopactivity.gif

JaWETypes. Acti vityType. Col or. | oop = R=255, G=155, B=15

JaWETypes. Acti vi tyType. XPDLTenpl ate. | oop = sanpl eact| oop. xni

where sampl eactloop.xml have to be placed under templates subfloder of the configuration you are using. The content
of sampleloop.xml file can be something like:

<Activity>
<Bl ockActivity Bl ockld=""/>
<Ext endedAttri but es>
<Ext endedAttri but e Nanme="LoopCondition" Val ue=""/>
<Ext endedAttri bute Name="LoopType" Val ue="While"/>
<Ext endedAttri bute Name="BackToPool " Val ue="fal se"/>
<Ext endedAttri but e Name="Set Tenporary" Val ue="fal se"/>
</ Ext endedAt tri but es>
</Activity>

To define custom language strings, you should edit jawel anguagemisc.propertiesfilein the target configuration folder,
and add appropriate [key,value] pairs. For the previous example, you should add a only following [key,vaue] 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 jawelanguagemisc_de.properties file if you need
German trandlation.

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:
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¢ 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, leave
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 buttons.

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:

XML.Basi cPanel . Ri ght Al | i gnnent =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
XML.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 following value:

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

You are able to customize which elements of some collection shouldn't be displayed within so called "table" panels.
For example, if you don't want to display extended attributes which name attribute is "SpecEA" or "EASpec”, you
can define the property:

Hi deEl enent s. XMLTabl 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-elementswill be shown asatable columns. For example, when displaying activities, you can specify
to show Activity's Id, Name, Performer, Type, Start mode, Finish mode and Deadlines:

ShowColumns. XML TablePanel . Activities = 1d Name Performer Type StartMode FinishMode Deadlines

Thereisanother customization possiblefor 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 properties, you should specify the following:

XM_ConboPanel . Di sabl eConbo = Performer 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
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If the value of this parameter is set to true, the block activity can have more than one outgoing transition. If set to
false, it can have only one outgoing transition.

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 transition. 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.morel ncoming.Activity. Type ACTIVITY_NO

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

Transitions.morel ncoming.Activity. Type. ACTIVITY_ROUTE

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

Transitions.morel ncoming.Activity. Type ACTIVITY_TOOL

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

The XPDL validator will validate XPDL s a so according to the previously mentioned properties.
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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 similar to the one bellow:

Figure 8.1. Undefined start example
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» 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.
Y ou may have noticed that TWE a so 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 8.2. Undefined end example
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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 XPDL s referenced through external package concept.
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If you know that you will create XPDLswhereyou'll use SubFlow activitiesto reference aremote 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 awarning if activity's performer isnot areference
to an existing Participant and it's expression does not look like valid performer expression.

ValidateActual Parameter Expressions - if set to true, TWE will consider a warning 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 awarning if transition's condition does not ook
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 expression).

ValidateConditionByType - if set to true, TWE will generate awarning in following cases:

e Condition typeis not defined, and there is condition expression defined

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 (e.g.
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, ...).

Thanksto itsinternal architecture, TWE can be easily customized in order to support these requirements.

Example - activity for sending an e-mail

Toillustrate previous statement, let's say that in all of our processes, we areintensivelly using Tool activity for sending
e-mails.

If we use standard TWE implementation, everytime we want to insert such activity in the process (e.g. 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 create a new 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 areferences
to the variables, or some text expressions).

Y ou have to admit that there is alot of work to do, and it can be quite anoying if you have to do it many times. Also,
itiserror 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 button 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 thisicon to be diferentiated amongst others. Also, when such activity is created, its XPDL
content would be automatically pre-filled, so it would always have a Tool which would reference the Application for
sending an e-mails, and this Tool would aready have a default values for al necessary ActualParameters. But this
isnot al, we can aso offer a specia property panel for entering e-mail parameters (Actua 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 a text box
for entering mail subject, and atext areafor entering mail content.

Available customizations

TWE distribution comes with several customized configurations. Y ou can switch from one configuration to another
oneif 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 restrictions.

 samples-loopactivity - sample configuration that introduces new type of activity along with the special icon for this
activity and special property panel for editing its properties.
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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

In the versions before 4.x, before we switched to XPDL 2 specification, there were extended attributes that were
used by TWE's Graph component in order to hold the information about the graphical properties of elements, such
as position, orientation, order, ...

These attributes are not used by TWE any more, since graphical information is now stored in corresponding XPDL
2 specification elements.

However, these attributes are important when TWE 4.x opens TWE 3.x or older XPDL files, and affect the conversion
from XPDL 1to XPDL 2.

Hereisalist of those "old" extended attributes:
The ones that were added to workflow processes element are:

» JAWE _GRAPH_BLOCK_PARTICIPANT_ORIENTATION - information about orientation of participants (swim-
lanes) in activity set's graph

* JAWE_GRAPH_WORKFLOW_PARTICIPANT_ORIENTATION - information about orientation of participants
(swim-lanes) 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 - holdsinformation about participant order for workflow
process

» JAWE_GRAPH_START_OF BLOCK - information about start bubble inside activity set

* JAWE_GRAPH_END_OF BLOCK - information about end bubble inside activity set

* JAWE_GRAPH_START_OF WORKFLOW - information about start bubble inside workflow process
* JAWE_GRAPH_END_OF WORKFLOW - information about end bubble inside workflow process

The ones that were added to activities are:
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e JAWE_GRAPH_PARTICIPANT _ID - holdsinformation about swim-lane (representation of the XPDL Participant,
or some special kind of swim-lanes for defining activity performer as an expression) that holds activity.

» JAWE_GRAPH_OFFSET - information about location of activity
The ones that were added to transitions are:
e JAWE_GRAPH_TRANSITION_STYLE - information about drawing style for atransition

» JAWE_GRAPH_BREAK_POINTS - information about break point offsets of atransition
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Chapter 11. Release Notes
Release 4.4-1

Updated TXM to version 1.3-1
Updated commons-io library to version 2.1

Updated itext5 to version 5.13

Updated DOCBOOK DTD to version 5.0
Updated 3-line titlepage of documentation (PDF)

Project structure changed according to the new standard (no dependency output anymore, components output
instead).

Linux buildsimproved
NSIS and exe installation improvement

Shark mode: Reporting an error if Name fields of WorkflowProcess/Activity, 1d fields of WorkflowProcess/Activity
or ExceptionName field length is inappropriate

Allowing saving of XPDLswith validation warnings in "Released" XPDL Publication Status
WIXML: URL sample displayed
Icon and Title now appearsin Help->Manual dialog

Javar compatibility: - refactored getType/setType methods of JaWEComponent interface to getComponentType/
setComponentType - replaced propriatary SUN classes for JPEG handling (from com.sun.image.codec.jpeg
package) with Imagel O API (SaveAsIPG.java)

Release 4.3-1

L DAPPageSize option added to the configuration - now searches will not return partial results because of LDAP
server's size limit

Release 4.2-1

Code modified to support WFXML access through HTTPS
Now only producing twe.zip for TWS dependency
Build process changed (preparations for new TAB based release):

* now possible to manualy specify "buildid" configuration parameter (e.g. configure -buildid 20110721-0808)
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* build scripts corrected so the sources can be built if they are in the folder which contains spaces in the path
« try/catch blocks removed from documentation build.xml file
« components folder in the distribution output/components files in the sources (TAB support)

* TXM library updated to version 1.2-1

Release 4.1-1

» Apache Ant libraries updated to version 1.8.2 (ant.jar and ant-launcher.jar)
« Removed nodeps.jar
» Xerceslibrary updated to version 2.11.0 (xerceslmpl.jar).
» Apache Common I/O library updated to version 2.0.1 (commons-io.jar).
e XML Commons library updated to version 1.4 01 (xml-apis.jar).
» Xml Graphics Commons library updated to version 1.4 (xmlgraphics-commons.jar).
» FOP library updated to version 1.0 (fop.jar).
* iText library upgraded to version 5.0.6 (itext.jar).
» DocBook-XSL libraries updated to version 1.76.1 (docbook-x4l).
» Added fix for "Save as PDF" bug.
» Added support for silent installation.
» Updated contact email to <t we@ oget hert eam co.th. >
» Updated build script to support building of debug version and added "debug” folder to output.
» Removed Java APl documentation from distribution zip/ tar.gz/ exe/ rpm files.
» Added fix for bug with copying processed activity sets from "transient” packages.
» Added fix: not creating unnecessary NodeGraphicslnfo element for Pools when process/activity set gets copied.
e Updated JAR's MANIFEST information
» Added Together Read Registry (TRR) library version 1.0-1
* Removed readregistry.nsi
 Standardized the project sources:
» Updated directory names, filenames and output directory structure.
» Removed Together Application Server (TAS) dependency target.
» Added support for "Script" Activity type (TaskScript from XPDL).

» Updated to improve property panels for DataField and Formal Parameter elements.
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 Updated property panels for ActualParameter/InitialV alue/DeadlineDuration/Condition elements

» Added various improvements.

Release 4.0-1

* Now supporting XPDL 2.1 and BPMN

» Using jxpdl.jar file, the output of Together XPDL Model (TXM)/jXPDL project. This contains the XPDL 2 model
classes that were previously the part of Enhydra Shark (Together Workflow Server) project.

» Automatic migration of XPDL 1.0 filesinto XPDL 2.1 files:

Inserting pools and lanes for each workflow process definition
Migrating lds for activities and activity sets - must be unique on the package level (done by TXM)

Migrating Tool activities into Task-Application activities, if there are more than one tool for the activity - new
activities get created and connected sequentially (done by TXM)

Migrating activities (other than Route activities) with Join type different than XOR and Split type different than
AND by creating additional Route (gateway) activities that are containing those Join/Split types, and connecting
them sequentially (done by TXM)

Migrating Route activities with different Join/Split type into two seperate activities and connecting them
sequentialy (done by TXM)

Migrating old Deadline's DeadlineCondition into DeadlineDuration sub-element, according to new schema (done
by TXM)

Migrating old XOR/AND Join/Split types into Exclusive/Parallel, according to new schema (done by TXM)
Removing Formal Parameter Index attribute, according to new schema (done by TXM)

Migrating ISArray attribute value (of DataField element) from TRUE into true and from FALSE into false,
according to new schema (done by TXM)

Migrating Activity's Start/Finish mode elements into appropriate attributes according to new schema (done by
TXM)

Migrating Activity's Performer element into Performers element according to new schema (done by TXM)

Migrating order of WorkflowProcess sub-elements (DataFields,Participants,Applications -> Participants,
Applications, DataFields) (done by TXM)

» Using BPMN graphical notation for Graph component

 Partiad XPDL2.1/BPMN support:

Using Pools and Lanes (supported nesting of lanes)
Support for Artifacts (DataObject and Annotation type) and Associations
Support for Start and End event Activities

Support for Task-Application activities (Tool activities from XPDL 2.1 converted into Task-Application
activities)
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 Support for Graphical notation elements that hold information about position, color, etc. of the objects (removed
extended attributes previously used for that purpose)

Introduced possibility to change graphical element colors and sizes (information written into appropriate XPDL2.1
entities)

Sub-Flow and Block activity now showing their graphs when single-clicking on the rectangle area that graphically
describes such activities

New actions to show and hide transition conditions (expressions) in/from the graph

New actions to show/hide artifacts and associations in/from the graph

Property panels for elements adjusted according to new XPDL 2.1 schema/specification

Validation adjusted according to new XPDL 2.1 schema/specification

Documentation updated

XPDL2.1 samples added (now there are old XPDL 1.0 samples,and corresponding XPDL 2.1 samples)
Build procedure updated

twe-includes.xIsx file with the list of 3rd party libraries updated

Removed wfmopen configuration since WfM Open engine still does not support XPDL 2

Removed purexpdl configuration - does not make sense any more since TWE 4.x does not use extended attributes
for storing graphical information (standard XPDL 2 elements are used now)

Release 3.3-1

Updated sharkxpdimodel.jar to version 3.3-1
Docbook upgraded to the version 1.75-2, removed enhydra specific stuff
Xalan 2.7-1 added to the project and used instead of saxon to generate dochook docu

jEdit-Syntax binary code replaced with "home-build" version of projects' CV S sources. (The problem was that the
downloaded 2.2.1 version source code didn't match the binaries) Several *.java source files updated to the new
package names

Saxon removed from the project

batik-xxx.jar files removed from the project (using batik.jar comming with FOP) - build scripts modified
Added new XPDL (real life) samples

Release notes merged into the single docbook documentation file

Fix: issues with defining Record and Union type variables

Link to homepage changed to the new address

Company name in various source files changed to Together Teamsolutions Co., Ltd.
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Source distribution does not contain unnecessary temporary files and build.properties file anymore

Added copyright and GPL V3 comment at top of every source file where missing (including *.xml, * .properties,
* xpdl... files)

BuildID.txt file added to the binary output - it specifies the time when the release was built

Distribution packaging changed:

 twe-doc-x.y-z.zip and twe-screen-x.y-z.zip now also end up into community folder

» Webstart distribution now packed into twe-x.y-z.webstart.zip file

» Documentation in documentation folder of the distribution is now unpacked

* twe-doc-current.pdf with the same content as the current version of project docu ends up into community folder
e BuildID.txt file ends up into internal folder

e Added TAS dependency build (the same as originals but with the name not including version and release, and
with both Windows and Linux scripts included)

¢ Added twe.zip and twe.tar.gz to TWS dependency build (the same as originals but with the name not including
version and release)

Docbook documentation file twe.xml renamed to twe-doc.xml

Dochook docu updated

< Documentation content updated

» Added section into documentation Build guide about all possible configure/make targets
 Build guide updated with the part related to sign.properties

¢ Changed licenseto FDL version 1.3

« Fixed dochbook docu and build scripts to solve picture and table sizing issues in PDFs
 Fixed issues with programlisting elements (taking care that lines are not too long)
Program group entry for API docu removed

XPDL sample files opened and saved with the newest version of editor

Standardized make/configure targets

Improved make/configure scripts for windows and linux

Improved build procedure so it doesn't fail if sign.properties file does not contain right information
improved NSIS script - now size of TWE is displayed in Control panel Add/Remove
twe-includes.xIsx file with the list of 3rd party libraries updated.

Branding context and build procedure updated

Removed -optimized parameter for configure script
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 Project license now goesto licenses folder, together with other licenses

* Fixed issue with building RPM distributions from SVN sources on Linux

Build number (in about box) does not contain C anymore

When XPDL file gets created by the editor, Vendor name now set to (¢) Together Teamsolutions Co., Ltd.

Release 3.2-2

» Added copyright and GPL V3 comment at top of every sourcefile
* Updated sharkxpdimodel.jar to version 3.2-2

» Fix in Utilsjavaclass - path with empty space problem and findPropertyFiles() method usage in eclipse

Release 3.2-1

» code restructured

* updated base component's JAR files to more recent versions (batik, ant, itext, xerces, saxon, fop, java help, jedit
syntax and JGraph). Code modified accordingly.

* updated build scripts (build procedure changes)
* new splash screen

* project moved to source forge

Release 3.1-3

 updated build scripts

» sharkxpdimodel.jar version 3.1-3 included

Release 3.1-2

* updated build scripts

Release 3.1-1

* updated build scripts

» minor changes

Release 3.0-2

« introduced possibility to start JAWE in non-frame/dialog mode

* NSIStool isupdated to version 2.46
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* readregistry.ns script is improved - readregistry.exe is able to get information about Java from 64bit part of the
registry.

Release 3.0-1

» Moved completely to open-source, with license changed to GPL V3

* All the sources available on OW?2 including the ones for branding TWE

* Included missing features of JPEd (editor based on previous community version of TWE):

No annoying 30 seconds splash screen

since now community version of TWE hasall the fatures professional version had, and does not display annoying
splash screen

Do not lose layout during load/save operations:

thisversion of TWE by default doesn't lose layouting information, thereis a specia "configuration” called "Pure
XPDL" where all TWE specific extended attributes are not persisted into XPDL, including the ones that cause
lost of layouting information during load/save)

The Pluginsinterface allowsyou to write wizards, custom X PDL elementseditors, custom tooltips, custom views.
With it you can easily make jped company requirements

TWE architecture is pluggable, thus one can write any kind of plug-ins, can provide custom XPDL element
editors (additional ones comparing to JPEd and previous TWE community version exist in this new version), can
configure different tooltip generator etc...

Generate PDF reports of your workflow. Get acomplete view of your workflow in aready to print format. Plugins
can be used & so to customize PDF outputs.

The part of the code is taken from JPEd and included in TWE

A fully customizable interface, using properties file and system properties. - Restrict the availabe actions in
interface or to extend them at glance, depending your target users. - Easily create a custom layout that is easier
to manipulate for end-users. - Combined with awizard plugin, you can prefill an XPDL or auto update it, letting
user concentrate only on you core buisness.

TWE has ability to configure user interface through property files, to restrict/extend available actions or to define
which parts of XPDL to hide to the user, define layouts, and also by custom core plug-ins.

It has a powerful templating mechanism, where one can easily add a new type of prefilled XPDL object, and in
the case of activitiesto easily includeit in the toolbox just by configuration and property files

Generate real vectorial (SVG) output of graph, including the Ids of activity, participants and transitions. (Zoom
at any level with any SVG enabled tool or use it in a workflow engine web interface to highlight current status
with just asimple svg stylesheet.)

This part of code was taken from JPEd and included in TWE

Quick search dropdowns make it easy to handle long list of participants

Already existed in TWE community

For shark users, an integrated form editor which also add additional informations in tooltips and PDF
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TWE has a special shark configuration, where not only this feature is provided, but also customized panels
adjusted to Shark's extended attributes and other options, special Shark XPDL validation, etc.

The same thing is done for WfMOpen (special WfMOpen configuration)

» See the XPDL fragment of each element you are editing, know exactly what you are doing at XPDL level in
each dialog.

In TWE, XPDL View shows the fragment of any selected element in XPDL

« Condition editor, gives you a dropdown box to select workflow variables and provides syntax highlighting for
scripted conditions

Thisfeature existed in TWE professional version and thus appears in this version now.

e Customize JPEd logo to fit your company need, provide a splash logo when editor is loading, using a simple
System property

TWE sources now havea"branding" capability. Y ou can brand the whol e project (icons, setup, splash logo, about
box information) and get setup.exe file for installing such product

» XPDL Mode code moved to Shark (LGPL licensed) and now taken from Shark

Release 2.5-1

» Highlighting javaljavascript syntax in fields for entering expression criteria (Transition conditions, deadline
expressions, actual parameters)

» Activity's performer field now comes with higlight editor for java/javascript, and buttons to chose participant and
variables

* Problems component view now depends on selection (Package/Workflow Process/ActivitySet)
» Improved expression's validation

* Implemented table sorting

Improved D&D of table entries

Release 2.4-1

» Shark configuration adjustement to new shark 2.2-1version: PROCESS ID and ACTIVITY_ID can be used in
transition condition's and as actual parameters

 Implemented possibility to switch DataField to a Formal Parameter and vice-versa

» Core extended to support new ext. attribute types per their parent object (Activity, Application, ...)
* Improved property panels

 Serbian property file renamed to have extension "sr* instead of "sh"

* Fixed bug with external packages (when newly opened XPDL hasthe external package with the sameld but different
location as the one opened before)
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Release 2.3-2

Implementation-Version attribute included into MANIFEST of jar files
Improved installation procedure - language dependent stuff and links to the application from start menu
Fixed bug in SharkX PDL ObjectFactory - wasn't able to properly use Activity's "Variables' tab

Fixed: bug in External PkgRelations component (NPE when selecting Arbitrary Expression Participipant)

Release 2.3-1

Added new component for LDAP participant handling (the old action from the menu bar removed)
Option buttons displayed for the language and configuration choices (the sel ected |anguage/configuration is marked)
Language switch is now possible in run-time

Added configuration file which containsinformation about configuration nameto be displayed for the configuration
choices and in thetitle bar.

Architectural changes to support add-on architecture
Community version now can also display the result of References and Search action

Core code is improved so now it is possible to add new object types without coding (just by configuration). Now
we use XML templates for new object types (XPDL fragments).

Top tree elements now have '-' displayed if they contain sub-elements
Portuguese trandlation included
Solved language usage issues with parser, JOptionPane, JFileChooser, missing strings,etc.

Added additional language property file where you can define additional language specific properties per the
configuration.

Fixed: bug when adding external package which contains processes with activity sets and when "automatic
layouting" isturned on.Fixed: bug in handling of transient packages that appeared when you have transient package
in the pool and you try to open XPDL from unexisting file - this caused all packagesto unload from XMLInterface
and after it happens it was possible to have two XPDLswith same Id in TWE.

Release 2.2-1

Implemented Search capability for searching XPDL elements based on specified criteria.
In TWE's default configuration/mode, workflow_patterns.xpdl is present in Transient package pool

Improvement: when configured to save XPDLs with namespace prefix and if XPDL didn't have xpdl namespace
defined TWE now automatically adds this namespace.

Moreiconsfor XPDL entities are shown in Detail edPackageNavigator view

New configuration parameter for validating if variable (DataField or WorkflowProcess's Formal Parameter) is not
used anywhere in XPDL (nor as actual parameter or inside expression). If it is not used, warning is reported when
validating XPDL.

113



Release Notes

* |cons defined for al entriesin menu bar

» Some shortcut/accelerator keys have changed

» Expand all/Collapse al are now context sensitive in relation to selected tree-node

» Top tree elements now have -' displayed if they contain sub-elements

+ Switched to 2.9 version of xerces

 Spanish trandation included

» XMLInterface changed - removed method getldFromFile (it is now a static method of XML Uil class)
 Code corrections based on FindBugs report

 Fixed: bug with reading of language property files from jar file - if there are spaces in the path where TWE is
installed they were not read

* Fixed: bug in XML CheckBoxPanel - whenever mouse was over, an apply button was enabled as if something has
changed in a panel

* Fixed: bug that was introduced in previous version and appeares when there are external packages defined and 1d
of the main package is changed

* Fixed: when trying to save read-only document TWE didn't complain but the changes were not saved to adocument

» Fixed bug in Shark configuration - bug fix in Shark configuration (related with deletion of ext. attribs)

Release 2.1-1-bugfix build 20061110

« fixed bug in Transient Package Pool componenet that was manifesting during usage of Common expression and
Free Text expression participants

« fixed bug in Shark configuration - when you delete variable from 'Variabl€' tab, it was not removed from the table

Release 2.1-1

» added Transient Packag Pool component for displaying/adding/removing transient packages, and introduced
configuration option to define transient packages that will be loaded by default on TWE startup

 added additional graph actionsto select activities for selected transitions and vice versa

 improved shark configuration (added new features to better support shark professional version and new shark web
admin application)

 improved documentation

» demo version gets demo documentation

» when creating new Package, xpdl namespace is added by default

* improved windows setup.exe distribution - user is asked if he wants to add desktop and qucik launch shortcut

* code re-organization
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* Fixed: bug in XML InterfaceForJDK 13->getPackageByld() method

Release 2.0-6

* property file location moved from %USER_HOME%/.JaWE to %TWE_HOME%Yo/conf/xxX.

* enabled re-configuration at runtime - possible configurations are placed in sub-folders of %TWE_HOM E%/conf,
default configuration is written in %TWE_HOM E%/conf/defaultconf

* besidedefault configuration, added shark configuration, wfmopen configuration, samples-loopactivity and purexpdl
configuration

« shark configuration is adjustment of jawe to shark-engine restrictions + swing admin ext. attribs. Automatic change
of ext. attribs when variable Id changes; validation on this special ext. attribs and validation according to shark
restrictions

» wfmopen configuration is adjustment of jawe to wfmopen-engine restrictions + special ext. attribs. validation on
this special ext. attribs and validation according to wfmopen restrictions

 improved simple graph layout action's algorithm (never goes back in the swimline whenever possible, when there
isasgplit inside same swimline - new rows are created, handling of start/end bubbles improved)

* included David Delbecq's improved drop-down list (switching from menu-items to search-able list when there are
30 or more items) for inserting participants and selecting activity setsin graph component

* included David Delbecq's improved drop-down list (switching from menu-items to search-able list when there are
30 or more items) for selecting packages and workflow processes in info-bar

* Search panel renamed to References

» Documentation links in windows setup now reference full HTML document

» APl entry in Windows dist is renamed to Together Workflow Editor Profesional API

» TWE stores new ext. attrib. information in XPDL for determining configuration used to create this XPDL
 added possibility to choseicon for the activity from the list of available icons

* added workflow_patterns.xpdl file (originally created for shark distribution)

» defined keyboard shortcuts for almost all menu items

» improved automatic insertion of start/end markers

« code re-organization (introduction of new classes and configuration properties)

 Fixed: rare bug in Graph component when start/end bubbles are the only one placed within FreeTextExpression
participant

Release 2.0-5

* introduced possibility to chose when adding external packages if external package will be "transient” (it won't be
saved into the file, but its purpose will be to provide a container where from you can copy common el ements)

« introduction of compound icons (no need to define special icon for errors and warnings)
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e Minor code changes/reorganization.
* improved automatical insertion of Start/End markers
 improved property pand for defining workflow relevant data: sub-panel for entering initial value is now bigger

» improved usage of LDAP connection: better support of ActiveDirectory search, added LDAPReferralHandling
property, password field hidden

» Fixed: bugs in usage of LDAP connection for inserting participants (user+password authentication didn't work,
search scope didn't work)

* Fixed: Graph component's tooltip bug in Zoom In/Out mode.

Release 2.0-4

» New possibility to save XPDLs with xpdl namespace prefix (TWE by default configured to do so)
» Added language property files for French and German language.

» Minor code changes/reorganization.

» Now using Xerces 2.8

* Fixed: problem with overlapping dialogs after loading XPDL file.

Fixed: Enter key didn't work in atable panels

Release 2.0-3

» Added language property file for Serbian language.
» Code changes/reorganization.

 Fixed: if there were many participants in XPDL, pop-up menu for showing participants that can be inserted into
graph couldn't show all of them.

» Fixed: TWE didn't change the references when the 1d of TypeDeclaration is changed.

Release 2.0-2

» added WfXML authentication.

« default condition type for newly inserted transitions (viagraph) is not set which meansthat by default unconditional
transition is being inserted (previoudy default type was 'Condition')

« added new validation option called 'ValidateConditionBy Type' (which default valueistrue); when set to true, TWE
will generate warning in following cases:

« transition's condition typeis not set (unconditional transition) and there is condition expression defined
* transition'scondition typeisset to 'Condition’ (conditional transition) and thereisno condition expression defined

« transition'scondition typeisset to 'Exception’ (exceptional transition) and thereisno condition expression defined
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« transition's condition typeis set to 'Otherwise' and there is condition expression defined

« transition's condition typeis set to 'Default exception' and there is condition expression defined

alowed deletion of invalid External Package elements (when there is no external package referenced)
improved conversion of XPDL files from old JAWE versions -> Start/End markers are now properly positioned
generally improved XPDL validation

improved procedure of closing changed XPDL s - now TWE doesn't ask you to enter thefile nameif thisisan XPDL
opened from an existing file

logging manager implementiation is now using Javalogging instead system.out
fixed NPE in LDAP connection
fixed rare bug with repositioning of Objectsin the table or list

fixed bug with the displaying names of a certain extended attributes (e.g. if you defined ext. attrib. with name 'm’,
afterwards you'll see 'minute’ instead of 'm'’ displayed in ext. attrib. property panel)

fixed bug with Graph validation of Start/End markers during the save of Packages marked as 'Released’ (TWE
alowed saving of incorrect package)

fixed bug with XPDL validation of Tool's Actual->Formal parameter mapping during the save of Packages marked
as 'Released' (TWE allowed saving of incorrect package)

fixed problem with de-selection of graph during undo
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Appendix A. GNU Free Documentation
License

GN\U Free Docunentation License
Version 1.3, 3 Novenber 2008

Copyright (C 2000, 2001, 2002, 2007, 2008 Free Software Foundation, Inc.
<http://fsf.org/>

Everyone is permtted to copy and distribute verbati mcopies

of this license docunent, but changing it is not allowed.

0. PREAMBLE

The purpose of this License is to make a nmanual, 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 comercially or nonconmercially.
Secondarily, this License preserves for the author and publisher a way
to get credit for their work, while not being considered responsible
for nodifications nade by others.

This License is a kind of "copyleft", which neans that derivative
wor ks of the docunent nust thenselves be free in the same sense. |t
conpl ements the GNU General Public License, which is a copyleft

i cense designed for free software.

We have designed this License in order to use it for nmanuals for free
software, because free software needs free docunmentation: a free
program shoul d come with manual s providing the sane 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
whet her it is published as a printed book. W recommend this License
principally for works whose purpose is instruction or reference.

1. APPLI CABI LI TY AND DEFI NI TI ONS

This License applies to any nmanual or other work, in any nedium that
contains a notice placed by the copyright holder saying it can be

di stributed under the terns of this License. Such a notice grants a
wor |l d-wi de, royalty-free license, unlimted in duration, to use that
wor k under the conditions stated herein. The "Docunment", 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, nmodify or distribute the work in a way requiring permssion
under copyright | aw.

A "Modified Version" of the Docunent neans any work containing the
Docurment or a portion of it, either copied verbatim or with
nodi fications and/or translated i nto another |anguage.
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A "Secondary Section" is a naned appendix or a front-matter section of
t he Docurment that deals exclusively with the relationship of the
publishers or authors of the Document to the Docunent's overal

subject (or to related matters) and contains nothing that could fal
directly within that overall subject. (Thus, if the Docunment is in
part a textbook of mathematics, a Secondary Section may not explain
any mathematics.) The relationship could be a matter of historica
connection with the subject or with related matters, or of |egal
commer ci al , phil osophical, ethical or political position regarding

t hem

The "l nvariant Sections" are certain Secondary Sections whose titles
are designated, as being those of Invariant Sections, in the notice
that says that the Docunment is rel eased under this License. If a
section does not fit the above definition of Secondary then it is not
all owed to be designated as Invariant. The Docunent may contain zero
I nvariant Sections. |If the Docunent does not identify any Invariant
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
t he Docurment is released under this License. A Front-Cover Text may
be at nost 5 words, and a Back-Cover Text mamy be at npbst 25 words.

A "Transparent™ copy of the Docunent neans a machi ne-readabl e copy,
represented in a format whose specification is available to the
general public, that is suitable for revising the docunent
straightforwardly with generic text editors or (for inages conposed of
pi xel s) generic paint prograns or (for draw ngs) some w dely avail abl e
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 made in an otherw se Transparent file
format whose markup, or absence of markup, has been arranged to thwart
or di scourage 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"

Exampl es of suitable formats for Transparent copies include plain
ASCI | wi thout markup, Texinfo input format, LaTeX input format, SGWL
or XML using a publicly available DTD, and standard-conformng sinple
HTM., Post Script or PDF designed for human nodification. Exanples of
transparent image formats include PNG XCF and JPG  (Opaque formats

i nclude proprietary formats that can be read and edited only by
proprietary word processors, SGVL 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 some word
processors for output purposes only.

The "Titl e Page" neans, for a printed book, the title page itself,
pl us such foll owi ng pages as are needed to hold, legibly, the materia
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 nost prom nent appearance of the work's title,
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precedi ng the begi nning of the body of the text.

The "publisher" neans any person or entity that distributes copies of
t he Docurment to the public.

A section "Entitled XYZ' neans a named subunit of the Document whose
title either is precisely XYZ or contains XYZ in parentheses foll ow ng
text that translates XYZ in another |anguage. (Here XYZ stands for a
specific section nane nentioned bel ow, such as "Acknow edgenents"”,
"Dedi cations", "Endorsenments", or "History".) To "Preserve the Title"
of such a section when you nodi fy the Docunment means that it remmins a
section "Entitled XYZ" according to this definition

The Docurent may include Warranty Disclainmers next to the notice which
states that this License applies to the Docunent. These Warranty

Di sclainmers are considered to be included by reference in this

Li cense, but only as regards disclaimng warranties: any other
inmplication that these Warranty Di sclainers may have is void and has
no effect on the meaning of this License.

2. VERBATI M COPYI NG

You may copy and distribute the Docunment in any nedium 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

ot her conditions whatsoever to those of this License. You may not use
techni cal measures to obstruct or control the reading or further
copyi ng of the copies you make or distribute. However, you may accept
conpensation in exchange for copies. |If you distribute a |arge enough
nunber of copies you nmust also follow the conditions in section 3.

You may al so |l end copies, under the same conditions stated above, and
you may publicly display copies.

3. COPYI NG | N QUANTI TY

If you publish printed copies (or copies in nmedia that comonly have
printed covers) of the Document, nunbering nore than 100, and the
Docurent'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
t he 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 limted to the covers, as long as they preserve
the title of the Docunment and satisfy these conditions, can be treated
as verbatimcopying in other respects.

If the required texts for either cover are too volumnous to fit
| egi bly, you should put the first ones listed (as many as fit
reasonably) on the actual cover, and continue the rest onto adjacent
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pages.

If you publish or distribute Opaque copies of the Document nunbering
nore than 100, you mnust either include a machi ne-readabl e Transparent
copy along with each Opaque copy, or state in or with each Opaque copy
a conputer-network |ocation fromwhich the general network-using
public has access to downl oad usi ng public-standard network protocols
a conpl ete Transparent copy of the Document, free of added materi al

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
Docurrent 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 may copy and distribute a Modified 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 Document, thus licensing 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 Docurment, and fromthose of previous versions
(whi ch should, if there were any, be listed in the History section
of the Docunment). You may use the sanme 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 ble for authorship of the nodifications in the Mdified
Version, together with at |east five of the principal authors of the
Docurent (all of its principal authors, if it has fewer than five),
unl ess they release you fromthis requirenent.

C. State on the Title page the nane of the publisher of the
Modi fi ed 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, inmmedi ately after the copyright notices, a license 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 Docunment's |icense notice.

H Include an unaltered copy of this License.

I. Preserve the section Entitled "H story", 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
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there is no section Entitled "History” in the Docunent, create one
stating the title, year, authors, and publisher of the Document 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 Docunent, and |ikew se
the network | ocations given in the Docunment for previous versions
it was based on. These may be placed in the "Hi story" section
You may onmit a network |location for a work that was published at
| east four years before the Docunment itself, or if the origina
publisher of the version it refers to gives perm ssion

K. For any section Entitled "Acknow edgenments” or "Dedications"”,
Preserve the Title of the section, and preserve in the section al
t he substance and tone of each of the contributor acknow edgenents
and/ or dedications given therein

L. Preserve all the Invariant Sections of the Docunent,
unaltered in their text and in their titles. Section nunbers
or the equival ent 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 "Endorsenents”
or to conflict intitle with any Invariant Section

O Preserve any Warranty Discl ai mers.

If the Modified Version includes new front-matter sections or

appendi ces that qualify as Secondary Sections and contain no materia
copied fromthe Docunent, you nmay at your option designate sonme or al
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 nmust be distinct fromany other section titles.

You may add a section Entitled "Endorsenments”, provided it contains
not hi ng but endorsements of your Mbdified Version by various
parties--for exanple, statements of peer review or that the text has
been approved by an organi zation as the authoritative definition of a
st andar d.

You may add a passage of up to five words as a Front-Cover Text, and a
passage of up to 25 words as a Back-Cover Text, to the end of the |ist
of Cover Texts in the Mdified Version. Only one passage of
Front - Cover Text and one of Back-Cover Text nmay be added by (or

t hrough arrangenments made by) any one entity. |[If the Docunent already
i ncludes a cover text for the same 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 ol d one.

The aut hor (s) and publisher(s) of the Docunent do not by this License

gi ve perm ssion to use their names for publicity for or to assert or
i nply endorsenent of any Mbdified Version

5. COMBI NI NG DOCUMENTS
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You may conbi ne the Docunent with other docunments rel eased under this
Li cense, under the terns defined in section 4 above for nodified
versions, provided that you include in the conmbination all of the

I nvari ant Sections of all of the original documents, unnodified, and
list themall as Invariant Sections of your conbined work in its
license notice, and that you preserve all their Warranty Di scl ai mers.

The conbi ned work need only contain one copy of this License, and
multiple identical Invariant Sections may be replaced with a single
copy. |If there are nultiple Invariant Sections with the sane nane but
different contents, nake the title of each such section unique by
adding at the end of it, in parentheses, the nane of the origina

aut hor or publisher of that section if known, or else a unique nunber.
Make the same adjustnent to the section titles in the list of

I nvariant Sections in the |license notice of the conbined work.

In the conbination, you nust conbine any sections Entitled "Hi story"
in the various original docunents, formng one section Entitled

"Hi story"; likew se conbine any sections Entitled "Acknow edgenents",
and any sections Entitled "Dedications”". You nust delete all sections
Entitl ed "Endorsements"”.

6. COLLECTI ONS OF DOCUMENTS

You may make a collection consisting of the Docunent and ot her
docunents rel eased under this License, and replace the individua
copies of this License in the various docunments with a single copy
that is included in the collection, provided that you follow the rules
of this License for verbatimcopying of each of the docunents in al

ot her respects.

You may extract a single docunent fromsuch a collection, and
distribute it individually under this License, provided you insert a
copy of this License into the extracted docunment, and follow this
License in all other respects regarding verbati mcopying of that
docunent .

7. AGGREGATI ON W TH | NDEPENDENT WORKS

A conmpilation of the Document or its derivatives with other separate
and i ndependent docunents or works, in or on a volune 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.
VWhen the Docunent 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 requirenment of section 3 is applicable to these
copi es of the Document, then if the Document is |ess than one half of
the entire aggregate, the Docunent's Cover Texts may be placed on
covers that bracket the Docunent within the aggregate, or the
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el ectroni c equi val ent of covers if the Docunent is in electronic form
O herw se they nmust appear on printed covers that bracket the whole
aggr egat e.

8. TRANSLATI ON

Translation is considered a kind of nodification, so you may
distribute translations of the Docunent under the ternms of section 4.
Repl aci ng I nvariant Sections with translations requires speci al

perm ssion fromtheir copyright holders, but you may include

transl ations of sone 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
Docurent, and any Warranty Discl ainers, 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
the translation and the original version of this License or a notice
or disclaimer, 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 actua
title.

9. TERM NATI ON

You may not copy, nodify, sublicense, or distribute the Docunent
except as expressly provided under this License. Any attenpt
otherwi se to copy, nodify, sublicense, or distribute it is void, and
will automatically term nate your rights under this License

However, if you cease all violation of this License, then your |icense
froma particular copyright holder is reinstated (a) provisionally,

unl ess and until the copyright holder explicitly and finally

term nates your license, and (b) permanently, if the copyright hol der
fails to notify you of the violation by sone reasonable neans prior to
60 days after the cessation

Mor eover, your license froma particular copyright holder is
reinstated permanently if the copyright holder notifies you of the
viol ati on by some reasonable neans, this is the first time you have
recei ved notice of violation of this License (for any work) fromthat
copyri ght holder, and you cure the violation prior to 30 days after
your receipt of the notice.

Term nation of your rights under this section does not termnate the
licenses of parties who have received copies or rights fromyou under
this License. |If your rights have been term nated and not permanently
reinstated, receipt of a copy of some or all of the sane material does
not give you any rights to use it.
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10. FUTURE REVI SIONS OF THI S LI CENSE

The Free Software Foundati on may publish new, revised versions of the
G\U Free Docunentation License fromtine to tine. Such new versions
will be simlar in spirit to the present version, but may differ in
detail to address new problens or concerns. See

htt p: // www. gnu. or g/ copyl eft/.

Each version of the License is given a distinguishing version number.
If the Docunent specifies that a particul ar nunbered version of this
Li cense "or any later version" applies to it, you have the option of
following the ternms and conditions either of that specified version or
of any later 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. If the Document

specifies that a proxy can decide which future versions of this

Li cense can be used, that proxy's public statenent of acceptance of a
versi on permanently authorizes you to choose that version for the
Docunent .

11. RELI CENSI NG

"Massive Miultiauthor Collaboration Site" (or "MMC Site") neans any
Wrld Wde Wb server that publishes copyrightable works and al so
provi des prom nent facilities for anybody to edit those works. A
public w ki that anybody can edit is an exanple of such a server. A
"Massive Multiauthor Collaboration" (or "MMC') contained in the site
means any set of copyrightable works thus published on the MMC site.

"CC-BY-SA" neans the Creative Commons Attribution-Share Alike 3.0
i cense published by Creative Commons Corporation, a not-for-profit
corporation with a principal place of business in San Franci sco,
California, as well as future copyleft versions of that |icense
publ i shed by that sane organization

"I ncorporate” nmeans to publish or republish a Docunment, in whole or in
part, as part of another Document.

An MMC is "eligible for relicensing” if it is licensed under this
License, and if all works that were first published under this License
somewhere other than this MMC, and subsequently incorporated in whole or
in part into the MMC, (1) had no cover texts or invariant sections, and
(2) were thus incorporated prior to Novenber 1, 2008.

The operator of an MMC Site may republish an MMC contained in the site
under CC-BY-SA on the same site at any tine before August 1, 2009,
provided the MMC is eligible for relicensing.

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 docunment and put the follow ng copyright and
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license notices just after the title page:

Copyright (c) YEAR YOUR NAME.

Perm ssion is granted to copy, distribute and/or nodify this docunent
under the terns of the GNU Free Docunentation License, Version 1.3

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\U

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 LIST.

If you have Invariant Sections w thout Cover Texts, or sone other
conbi nati on of the three, merge those two alternatives to suit the
situation.

I f your docunent contains nontrivial exanples of program code, we
recommend rel easi ng these exanples in parallel under your choice of
free software |icense, such as the GNU General Public License,

to permit their use in free software.

126



