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Abstract

PAVONE Espresso Workflow is one of the longest-existing process management solutions on the
market for the IBM Lotus Notes / Domino platform. It enables you to create human-interaction
workflows very easily, providing two graphical modeling tools to this end: the PAVONE
ProcessModeler allows you to create process definitions, and the PAVONE OrganizationModeler
allows you to define organizational structures. In addition to these tools, PAVONE Espresso Workflow
includes a runtime engine that is responsible for the routing of process tasks. As of several months
ago, PAVONE Espresso Workflow is also available for Java EE platforms. This paper provides you
with an overview of the concepts involved in designing human-interaction workflows for the IBM Lotus
Notes / Domino or Java EE platforms. It provides you with information about the architecture, design
and benefits of PAVONE Espresso Workflow.

1 Introduction

Workflow has become a catchphrase for describing the computerized organization and automation of

routine office work.

Software solutions can optimize the routing of relevant information and tasks within the enterprise. The
work formerly done by an internal mail distribution system or a file and archive system can now be
done in a fraction of the time. Some advantages of these solutions are:

* Increasing productivity through the reduction of processing and transport time.

* Improving the flow of information by providing general access to this information.

* Quality assurance through precise logging mechanisms.

e An exact process description that allows for processes of varying complexity, including very

simply structured processes.

Software solutions of this sort are known as workflow management systems, and they usually
contain the following components:
* An editing tool for defining and modeling workflows.
» Atool for the simulation and analysis of modeled workflows as well as the evaluation of
completed workflows.
* A runtime component that controls and manages running workflows.
* An auditing tool for maintaining status information that can be accessed at any time.

« A component for defining the roles and access rights within an organization.

PAVONE Espresso Workflow meets these general requirements. It is an industry-independent
solution for the flexible and cost-effective implementation of individual business processes. As internal
business processes become more complex, implementation success depends to an even greater
degree on modular and adaptable workflow systems. The diagram in figure 1 depicts the high-level

implementation.
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Figure 1: Theoretical and Practical Implementation

Processes can be of different types: they can be transaction-oriented or collaboration-oriented. These
process types cannot easily be compared, since they have different requirements and objectives.
Examples of transaction-oriented processes can be found in the areas of business integration and
process automation, and include processes related to billing, accounting, logistics and financial
services (e.g., bank transfers). They are highly structured and involve a high volume of running
instances. Typically, these processes are owned and maintained by the IT department. In contrast,
collaboration-oriented processes  are characterized by human interactions. They are difficult to
automate and are often only semi-structured. Typically, documents or forms are routing between the
different tasks. At each task the editor modifies these documents or forms. Example processes include
hiring, document review, travel approval, meeting set-up, quality assurance, investment approval or

claims processing.

In this paper we will focus exclusively on collaborative processes, i.e., processes in which people
perform most of the tasks and in which people are the decision makers. Typically, every company has
the requirement to support different types of collaborative processes. PAVONE Espresso Workflow
provides several of these. Besides projects, workflows are the main process type. Workflows can be
differentiated into ad-hoc, semi-structured and predefined workflows . Ad-hoc workflows involve
routing between individual participants, and tend to be initiated spontaneously. Certain tasks in an ad-
hoc workflow, however, may be performed by a group of people (team). In some cases, only one team

member may have the right to complete the task. Ad hoc workflows can include not only the tasks



defined upon initiation, but additional tasks can be inserted while the workflow is in progress. Semi-
structured workflows are more predefined than ad-hoc workflows. There are also situations in which a
team is involved, or in which a new ad-hoc workflow is initiated. In some cases it is possible to change
the predefined workflow structure while the workflow is running. This is typically done when an
exception occurs that is not provided for within the predefined structure. Besides ad-hoc and semi-
structured workflows, predefined workflows have a completely fixed structure that cannot be changed.

The diagram in figure 2 provides an overview of the three workflow types.

PAVONE Espresso Workflow

[ Ad hoc Workflows ] [ Semi-structured Workflows ] [ Structured Workflows ]

a) Ad hoc Workflows a) Integrated Team Activities Predefined Workflow
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b) Integrated Team Activities

Figure 2: Workflow types

This has been a very short introduction to using business processes with PAVONE Espresso
Workflow. In the next chapter you will learn more details about the architecture of PAVONE Espresso
Workflow. If you are interested in using the IBM Lotus Notes / Domino platform, you will find
information about implementing processes on this platform in chapter three. If, instead, you are
interested in using the Java EE platform, you will find this information in chapter four, and you can skip
the third chapter. The fifth chapter discusses the benefits to performing business processes using a
workflow management system like PAVONE Espresso Workflow. In the final chapter, you will find
information about additional materials that may be useful in working with PAVONE Espresso
Workflow.
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2 Architecture

PAVONE Espresso Workflow is part of the PAVONE Process Control Suite and is a solution for
executing collaborative processes. The PAVONE Process Engine, a key part of PAVONE Espresso
Workflow, is the heart of the PAVONE Process Control Suite. It is designed for use in applications
independent of a specific web application framework, such as IBM Lotus Notes/Domino, Apache
Struts, Java Server Faces or other frameworks. Besides the PAVONE Process Engine, the PAVONE
Process Control Suite includes two graphical editors, the PAVONE ProcessModeler and PAVONE

OrganizationModeler.

It uses an organization directory to work with organization structures, defining people, resources,
departments, workgroups and roles. These elements can be created or modified directly in the
organization directory, or the PAVONE OrganizationModeler can be used to do this with a graphical
front-end. The PAVONE ProcessModeler can be used to create business processes graphically.
Each task (i.e., activity) is depicted as an icon on the workspace. Tasks can be connected to one-
another using rule-based links. These links define the flow of work in a workflow. Each resource in the

organization directory can be assigned to a given task.

Figure 3: Architecture of PAVONE Espresso Workflow

The graphical editors provide you with a user-friendly representaton of the organization structure and
business processes. PAVONE ProcessModeler gives you the ability to animate and simulate planned
or executed processes. Furthermore, you can create analyses of logged events in executed

processes.

The processes created in the PAVONE ProcessModeler can be instantiated and executed in the
PAVONE Process Engine without any further transformation. Additionally, you have the ability to



create ad hoc process definitions with the PAVONE Process Engine. With little effort you can integrate
the PAVONE Process Engine in any application, regardless of target clients (e.g., web browser or IBM
Lotus Notes). Depending on the target platform, you need only subforms, script libraries and/or java
packages to implement the new application independent of the host operating system. Forms can be
created with a standard development tool, such as IBM Lotus Domino Designer, Eclipse or IBM

Rational Application Developer, or you can use the provided forms.

Compared to solutions developed in-house, PAVONE Espresso Workflow has the advantage that the
workflow control system exists as a complete and flexible module. The strict separation of execution
logic, process logic and organization structure is essential. This means that modifications to the
organization structure have no effect on the application code, since the organization directory
determines the who performs a given task. Likewise a change in a business process has no effect on

the application. It simply requires a change to the graphical model in the PAVONE ProcessModeler.

Process definitions and the related organizational structure are dynamic. They can be modified at any
time using the graphical editors (PAVONE ProcessModeler and PAVONE OrganizationModeler), and
can be adapted to the business needs of each company. The programming effort is thereby reduced,

and, in many cases, only individual forms need to be developed for the application.

A completed and activated process can be executed directly in the run-time environment (PAVONE
Process Engine). In order to modify the process, you change the graphical model. The editors of each
task are assigned in the graphical modeling tool. You can assign not only an individual person, but a
group of people with their group names. This has the advantage that it is not necessary to modify the

process when group members change.

PAVONE Espresso Workflow is available for the IBM Lotus Notes / Domino and Java EE platforms.
You can execute the processes that you create in the PAVONE ProcessModeler on both platforms.
Most process elements remain the same, but depending on the platform, some minor differences exist
between the versions. For example, if you use IBM Lotus Notes / Domino you can add routing
conditions using the @Formula language or LotusScript. Since these languages are not supported by

the Java EE platform, you would have to change these routing conditions to JavaScript.
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3 Process execution on the IBM Lotus Notes/Domino p  latform

PAVONE Espresso Workflow for the IBM Lotus Notes/Domino platform is one of the longest
existing and mature process management solutions on the market. IBM Lotus Notes / Domino is a
collaborative platform that enables the fast creation of high-value, team-oriented applications.
Furthermore, it provides for the development of dynamic web applications. Implementing workflow
applications from scratch is quickly revealed as a limited approach. Changes to hard-coded workflows

effect currently running instances and are generally difficult to maintain.

One option is to implement workflows on the IBM Lotus Notes / Domino platform. This is possible even
when the end user does not work with an IBM Lotus Notes client since IBM Lotus Notes applications
provide for access via a web browser. It is not necessary to start server tasks or install DLLs on the
server, as the run-time environment consists only of subforms and script libraries, which can be

distributed by the IBM Lotus Notes / Domino replication mechanism.

The following considerations are most important when implementing a workflow solution on IBM Lotus

Notes/Domino:

a) IBM Lotus Notes / Domino provides a complete development environment and runs on a
variety of operating systems. This has the advantage that IBM Lotus Notes / Domino-based

workflow applications are automatically available on multiple operating systems.

b) IBM Lotus Notes / Domino is a very common platform. This guarantees that you will find a

variety of integrable applications, as well as many interfaces to other systems.

c) The replication mechanism enables application deployment to mobile devices and to multiple

sites.

An IBM Lotus Notes/Domino-based workflow application typically consists of the core application, an
organization directory and a process definition directory. The basis of the workflow application is the
PAVONE Process Engine. This is provided as a template and contains the design elements necessary
for enabling workflows in an IBM Lotus Notes / Domino application. You have the ability to build your
new workflow application on basis of this template, or to integrate the design elements into an existing
application. The appropriate choice depends on the complexity of the existing application. If you have
an elementary application with relatively few forms and views, we recommend reconstructing the
application on the basis of the application template. If you have a complex application with many forms
and views, it is generally better to integrate the design elements of the PAVONE Process Engine into

this application.

The organizational structures and people relevant to a workflow are managed in the organization
directory. You can create roles, workgroups and departments for use in workflow tasks. Also, it is

possible to assign stand-ins or superiors for departments and roles. Alternatively to the PAVONE



Organization Directory, you can use the IBM Lotus Domino Directory. Here it is only possible to create
people, groups and stand-ins. We recommend that you use the PAVONE Organization Directory,
because it provides organizational capabilities that go well beyond those of IBM Lotus Notes/Domino
administration. In order to synchronize the PAVONE Organization Directory with the IBM Lotus
Domino Directory, you can use an integrated periodic agent, thereby eliminating much of the additional

work involved in administering two directories.

The process definitions created with the PAVONE ProcessModeler are saved in the PAVONE Process

Directory. This process definition repository contains the routing logic for individual workflow instances.

Figure 4: Process development with IBM Lotus Notes/Domino
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4 Process execution on the Java EE platform

Besides the version for IBM Lotus Notes / Domino platform, PAVONE Espresso Workflow is available
for the Java EE platform . Among others, you can use the JBoss Application Server or the IBM
WebSphere Application Server to run your PAVONE Espresso Workflow-based workflow application.
The modeling tools — PAVONE ProcessModeler and PAVONE OrganizationModeler — are the same,
regardless of whether you use an IBM Lotus Domino server or a web application server in the
background. As mentioned earlier, only minor changes to the process model are required to run your

process modeled for the IBM Lotus Notes / Domino platform on the Java EE platform.

If you want to develop a completely new workflow, you can start by using the PAVONE
ProcessModeler to create the new process definition. After you have created the tasks and the rule-
based links, you can define the process data model in the PAVONE ProcessModeler. In order to do
this, you can define fields, providing each with a name, a label, a data type and a default value. Fields
can be assigned to the process as a whole, so they are available in every task, or they can be
assigned to a single task. Field definitions can of course be copied and pasted from one task to
another. Once you have finished designing a process definition, you can save it to an xml file.
Afterwards, you can upload this file into the workflow application provided with the PAVONE Espresso
Workflow installation. Upon a successful upload, you can initiate the first process in the workflow
application. It is not necessary to create a form or a view. All this is done by the form generator

integrated in the workflow application.

If you want to extend the form with additional actions, you can do this by opening the process
definition page in the workflow application. Each process definition has a page in which you can
change the layout of the process forms, for example the order of fields. You can group fields into
sections and apply a name to each section. You can also add a page break or add and remove
widgets, i.e., small components that provide you with a particular functionality. The workflow
application provides certain out-of-the-box widgets, such as a progress bar, a DMS connection widget,
a link management widget and a workflow log widget. You may also create your own widgets and add

these to your process forms.

It is not necessary to use the provided workflow application. You can also add workflow functionality to
an application of your own. The PAVONE Process Engine is completely independent of Ul
components. A detailed and comprehensive API is provided with PAVONE Espresso Workflow. With
this API, it is easy to enable your own application for workflow management. It is necessary, however,
that you or your developers are familiar with object-oriented programming in Java and the concepts of

the Java EE platform.

The PAVONE Process Engine uses an integrated organization directory. If you have an existing
organization directory that provides an LDAP interface, then data can be exchanged between the two.

Analogous to the security concept of the IBM Lotus Domino platform, the PAVONE Process Engine
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has an integrated security mechanism. Only defined authors and editors can access task data. The

editors (people, groups, departments or roles) are defined in the process definition.

Figure 5: Process development on the Java EE platform

PAVONE Process Engine maintains a strict separation between process control data and business
objects. However, it may be necessary for the PAVONE Process Engine to manipulate the business
data directly. Each process and task object provides a default business object in which the developer
can store business-relevant data. It can also contain additional, custom business objects having
implementations completely independent of the PAVONE Process Engine. Such objects can easily be
associated with a process or task object. By default, custom business data is stored in a relational
database that is provided with the PAVONE Process Engine. It is possible to configure the use of a

separate relational database.
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5 Benefits

PAVONE Espresso Workflow has several advantages when compared to other workflow management

systems and proprietary solutions. The following are some of these advantages:

Graphical modeling of processes

You can create or modify complex process structures quickly and easily with the graphical
editor. The graphical layout is useful when presenting a process to participating departments
and end users. You can save different versions of the process and discuss these with the
process participants. An additional tool, the PAVONE ProcessViewer *, combines a graphical
process display with status information from the current process instance. Each process
participant can use this tool to obtain a graphical overview of the current process state and the

coming tasks in the process.

Animation and simulation of processes
The PAVONE ProcessModeler contains a simulation module that allows you to simulate
process behavior using various parameters before the process is launched. The results can

contribute to process optimization.

Modeling of workflow editors

Process editors are generally resolved according to the organization directory. You can assign
editor groups to a task in the PAVONE ProcessModeler. Future modifications to the content of
an editor group can take place independently of the application. The application developers
use formulas to meet complex requirements. In such formulas the usage of set operations are
supported. For example, a formula can enforce that only members of department X with the
attribute Y are allowed to edit a task. It is possible to compute any name assignment based on
a formula. For example, you can determine the superior of the current user using the
organization directory. Finally, you can enforce a rule that more than one editor of a selected

task must complete the task.

Easy form design

A significant part of the achievable time and cost savings comes through eased form design.
You can develop forms for process handling very easily and comfortably using the supported
development tools. Advanced programming skills are not required. PAVONE Espresso
Workflow saves all process and application-relevant data in a single container (object,
document or database). The application developer has complete access to all the necessary

data. Additional application data can be added.

Support for many programming languages
You can use different programming languages, such as @Formula, LotusScript, C++, Java,

Html or JavaScript, to develop complex, dynamically evaluated formulas. Routing conditions



can be created using JavaScript on the Java EE platform; @Formula and LotusScript can be
used on IBM Lotus Notes/Domino.

Modeling instead of programming
Most elements of a process can be defined via the graphical editor, PAVONE
ProcessModeler. Only when creating complex processes may it be necessary to use a
programming language to extend the functionality of the designed process. You can define the
following elements with the PAVONE ProcessModeler:

Validation formulas for each activity

Instructions and checklists for the user

Executable operations

E-mail notifications for the next editors

Data model for the process or each task

The modeled process is saved in a central repository, independent of the workflow application.

Task lists and views

PAVONE Espresso Workflow provides several views in the supplied sample application.
These views provide task lists for each editor, as well as the ability to sort the data according
to different criteria. You can modify the views individually using the development tools. Only

basic skills are needed to created custom views.

Application Programming Interface
PAVONE Process Engine contains an object-oriented application programming interface

(API). Depending on the execution platform, the API is available in LotusScript or Java.

Programmable Events

A number of event triggers are provided to extend the customizability of processes.

Support for agents

Each process activity can be performed by a person or a programmable agent. For example,
you can transfer data to other systems or perform complex calculations using an agent.
Programming of the agent is done in the development environment. Some examples are
provided. You can also integrate an agent during modeling with the PAVONE
ProcessModeler.

Parallel routing

The parallel routing of tasks is supported. A process can branch many times and run in
parallel. The branching and merging of processes can be modeled in the PAVONE
ProcessModeler. You can determine which application-relevant data from each branch should
be used upon merging. In addition to this modeling capability, you can implement further
merge operations in the events.
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Ad-hoc workflows *

As an alternative to the graphical modeling of production processes, you can define ad hoc
processes. Each user with the appropriate access rights can define such processes. The user
defines the sequence of the tasks individually via a dialog-driven interface. You can use the
API for a more complex definition of ad hoc processes or to generate templates of ad hoc

processes.

Support for different clients
Processes can be developed for the IBM Lotus Notes client, the web browser, any other

HTML-capable client or an Eclipse-based client.

Exception handling

PAVONE Espresso Workflow provides you with an exception handling functionality to
enhance the process flexibility. A running process can be delegated or stopped. The process
supervisor can transfer a task into another process. The application developer can use the

event model to influence processing.

Note: Some functionalities (especially those denoted by *) are not available for each supported

platform, client and version.

6 Conclusion

PAVONE Espresso Workflow provides you with a highly functional and capable solution for rapidly
creating workflow applications. It gives you the ability to create processes that run on two platforms

(IBM Lotus Notes/Domino and Java EE) that are well established in the marketplace.

Another advantage of PAVONE Espresso Workflow is the availability of easy-to-use-graphical
modeling tools for process and organizational structures, PAVONE ProcessModeler and PAVONE

OrganizationModeler.

The technical requirements for the process application developer are not very high. For the IBM Lotus
Notes / Domino platform, only standard IBM Lotus Notes / Domino development skills are needed. In
order to extend certain functionalities, knowledge of LotusScript and object-oriented programming is
useful. For the Java EE platform, only Java programming skills are needed. On both platforms you can
use templates to create your own process application, or you can easily add new processes and forms

in the provided process application.

If you want to design your own workflow based on PAVONE Espresso Workflow, you can download
the graphical tools, PAVONE ProcessModeler and PAVONE OrganizationModeler, from our download

page (http://www.pavone.com). Alternatively, you can have a look at example workflow applications in



the PAVONE Solution Center (http://www.pavone.com/solutioncenter). PAVONE Espresso Workflow

is delivered with several basic workflow definitions so that you can start working with PAVONE
Espresso Workflow immediately after the installation process is finished.

To obtain a more detailed introduction to the creation of process applications, we recommend the
Getting Started guides of the PAVONE Process Control Suite. The Getting Started guide for PAVONE
Process Engine gives you a short introduction to the development of a workflow application based on
the PAVONE Process Engine. You can download the Getting Started guides and additional
information for free from the PAVONE website (http://www.pavone.com).
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