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Abstract. Best practices frameworks such as ITIL provide a generic description
of best practice processes that are intended to be followed by people. These
processes are refined into more concrete steps before they are actionable. The
refinement often is specific to the organization where the process is adopted, as
well as people who are enacting the process. Modeling best practice processes
is challenging. On one hand, these processes need a high-level, abstract
representation. Current process modeling languages are too rigid for modeling
them. On the other hand, automation of the enactment of these processes among
people requires formal models. In this paper, we propose a framework for
modeling best practice processes at three levels: user-level, formal process
model level and machine representation level to support the collaborative and
ad-hoc refinement of process models as well as the automation of their
enactments. We also propose an approach to learn from the past enactments of
processes to enable reuse of organizational domain knowledge.
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1 Introduction

Best practice frameworks such as ITIL (IT Infrastructure Library)' [1] describe a
general set of guidelines and processes for IT management. In particular, ITIL is a
best practices framework for IT Service Management (ITSM). ITIL V3 covers the
lifecycle of offering ITSM as a service including phases of service strategy, design,
transitions, operation and continual service improvement. Each lifecycle phase
describes a number of specific processes such as supplier management (part of service
design) and incident management (part of service operation). These descriptions are
intended to be followed by people in organizations with respective work domains. In
order to allow variation and flexibility of organizations, best practices frameworks
provide their descriptions at a rather high and generic level. We refer to these
processes as descriptive processes as opposed to prescriptive processes which are
processes specified using existing business process languages.

I www.itil-officialsite.com



The prescriptive processes are often enacted with workflows (they may involve
human interaction, as well). Descriptive processes are interpreted, refined and enacted
by people. They are often used in collaborative, ad-hoc and agile work environments
where the exact process steps become known as the work progresses among the
people but may not completely be known ahead of time.

Currently, there are two main categories of tools supporting best practice processes
in ITIL. On one hand, there are enterprise-grade tools that support the whole service
lifecycle with processes (such as HP Service Manager?). Those tools encode a specific
interpretation of the processes from best practices in internally coded logic. They
impose rigid processes onto the organization and do not support flexibility and the ad-
hoc nature of such process. They do not capture people interactions in the context of
process enactment. On the other hand, there are productivity and office automation
tools that are used among people through which processes are enacted. This category
of tools usually has no explicit support for processes definition and hence has no
visibility into its execution. A major issue in both approaches is information loss and
the inability to reuse organizational domain knowledge on how people refine
descriptive processes and enact them.

In this paper we focus on the problem of providing a modeling framework that
addresses the following challenges: first, how to model descriptive processes
supporting people to define, refine and enact processes in a collaborative and ad-hoc
manner, and second, given the fact that descriptions from the best practice process
provide only informal high-level guidelines, how to capture the knowledge of how
people refine and enact those processes. Learning and representing process
enactments enables the reuse of organizational domain knowledge.

The work in this paper complements our previous work, the IT Support
Conversation Manager (ITSCM) [2]. ITSCM supports people in the context of ITIL
incident management process while they define, refine and enact the incident
management processes in a collaborative, flexible and ad-hoc manner. A conversation
is a container for the interactions of people and process steps. ITSCM allows
monitoring and tracing how people perform their job. This paper describes the
ITSCM’s multi-level framework for modeling descriptive processes. The framework
consists of a user level, a formal process model level and a machine representation
level. The paper also outlines an approach for learning the organizational knowledge
on refinement and enactment of descriptive processes by people to enable reuse.

The paper is structured as follows. Section 2 presents the lifecycle of descriptive
processes. Section 3 presents the modeling framework for descriptive processes.
Section 4 presents the progress for learning refined process templates from previous
process enactment instances. Section 5 discusses related work and open challenges.

2 Lifecycle of descriptive processes

The concrete form of a descriptive process from best practice frameworks is often
influenced by two considerations: organization adaptation, for accommodating the
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Fig 1. The proposed lifecycle of best practice processes in organizations

specifics of the organization that is adopting the framework, and people who are |
following the process. Fig. 1 shows the lifecycle of best practice processes for an
organization. In particular, we envision creating process templates for descriptive
processes. Process templates translate general textual guidelines into a structured
form, which can be used by people to instantiate the process.

The current approach for creating process templates for descriptive processes is
manual. It is performed by domain experts via reading the textual descriptions of the
best practice processes. In order to support domain experts, we have introduced a
framework that identifies the set of important concepts for people-intensive processes
in [3]. Experts can use this framework as a guideline for extracting concepts and their
relationships. Further research is required to enable the fully automated extraction of
these process-related concepts and their relationships from the textual description in
best practice processes.

In some organizations, generic process templates may be adapted to create
organization-specific process templates, which then can be more specific compared to
the generic process templates. People working within a best practice framework may
choose to use one of the generic or one of the organization-specific templates to start
a conversation (e.g., for handling an IT incident). They may also start a new
conversation specifying the process in an-hoc manner. In our framework, there is no
distinction between a process definition and a process instance, as processes are
running as soon as they are partially defined by people in a conversation. A process
definition may not exist in advance at the required level of details, and so the concrete
definition emerges as the result of a collaboration among people performing a specific
task (e.g., handling the incident) during the process enactment.



The concrete best practice processes live in the process instance repository, which
is a repository containing all past enactments of processes. In the case of ITSCM, the
repository contains the set of past conversations. Therefore, identifying how best
practice processes are enacted in an organization requires the understanding of
process instances in this repository. In this work, we propose to learn the process
model from past process instances using a reverse engineering approach similar to
process mining methods [4]. The inferred process model can be used to create new
organization-specific process templates or to update existing templates. This approach
does not only enable the understanding of concrete enactments of best practice
processes in an organization, it also fosters reuse of organizational domain knowledge
that is captured from people during past process enactments.

3 Modeling Framework for Descriptive Processes

We propose a three-level framework for descriptive processes to support people in
the flexible and collaborative definition of descriptive processes, as well as to provide
automated support for the enactment of these processes. The framework consists of
the user level, the formal process model level and the machine representation level.

The user level. At the user level we define a set of concepts and corresponding
relationships for best practice processes. Our observation shows that knowledge
workers usually do not work based on formal or graphical process models. Using
existing graphical modeling languages often leads to over-specification of process
models. A qualitative user study [5] shows that a semi-formal modeling approach is
preferred by users for modeling reference models such as ITIL processes. We,
therefore, intentionally do not introduce an explicit process model with a graphical
notation. We capture a descriptive process in terms of a set of concepts and associated
relationships called the process concept model. 1t defines the key high-level concepts
of “Process”, “Task”, “Item” (process resources, documents and artifacts), “Actor”,
“Role”, and “Event”. Each concept can also include a set of properties. The set of
relationships includes the generic “has” and “is-a” relationships with more process-
centric concepts such as “assigned-to”, “receives” (inputs), “produces” (outputs),
“depends-on” (tasks relationships) and “reacts-to” (events). Note that the process
concept model can grow beyond the built-in concepts. For instance, users can add
new tasks that are not part of the built-in processes. Users can introduce new concepts
and relationships and choose to add them to a conversation-specific or to the central
library of concepts. The enriched process models can include relationships between
various processes in a best practice framework as well as pointers to service lifecycle
phase(s) to which the process belong (refer to [3] for more details).

The formal process model level. The process concept model is still abstract and
therefore not actionable. In order to provide automation support for enactment, we
construct a corresponding process model based on dependency graphs from the
process concept model. The process model is constructed considering the “depends-
on” relationship between tasks in the process concept model. We also provide update
operations on the model, such as add, delete, update (see [2,3] for details about this
layer). Operations allow ad-hoc updates of the process model based on changes in the



process concept model. The resulting process model is used by an enactment engine
in ITSCM to provide functionality such as sending notifications, sending reminders
and enabling the tracking of progresses.

The machine representation model. We choose to store the process model with
the process instances as RDF graphs (see [2] for an example of a process description
using RDF). Our process concept graph and the formal process model based on
dependency graphs are RDF graph models as well. The process model and process
instances can be updated by adding, removing or updating the concepts and
relationships in the RDF graphs. The main motivation for choosing RDF is that the
process graph in RDF is extensible, and it also allows incorporating information and
relationships in the process that are not necessarily related to the process enactment,
but are needed to link the process to the containing project, customer information and
service such as the phase of the service within which the process is enacted, etc. RDF
graphs also allow applying a variety of reasoning and querying techniques on process
instances such as SPARQL. At the implementation level, we use the Jena toolkit
(http://jena.sourceforge.net/) which includes a variety of model stores for the
repository as well as libraries for query and inference (refer to [2,3] for examples and
details on this layer).

4 Learning Refined Process Templates from Process Instances

Process instances are enriched process models in our framework. They include a
detailed formal process model. This process model is often refined and customized for
a specific enactment. Therefore, it can include process tasks and concepts that are not
part of the built-in set of concepts in the process template. For each type of process
(e.g., incident management process) we want to infer the common (frequent) process
template refinements from a set of past process instances. Refinements that occurred
during enactment can be applied on various aspects of the process including roles that
performed a process step, the actual process flows that updated the process structure
or conditions that led to a particular step. The process instances are also a good source
for extracting statistical information on the enactment of processes such as how long
it takes to enact a process step or the process itself, in average, or how many people
are involved, etc.

In particular, the refinement of process templates includes two steps of analyzing
process instance traces (which are RDF graphs), and updating the process templates.
In the analysis step, we learn a process model which is annotated with conditions that
lead to a particular step (by looking at the attributes of previous steps), and statistical
information on how many instances contain a particular step, whether this step is new
or a built-in process step. Then, we define the following operations to update the
original process template.

Adding and removing steps: If a certain number of instances (above a user-defined
threshold) include a new step that is not included in the template, the method suggests
to add the activity to the process template in the same order that has been observed in
instances. If a certain step of the template has not been used in many process
instances (above a threshold), it suggests removing the step from the template.
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The step refinement: this operation suggests updating the details of the step in the
template based on the analysis of the enactment information of the step. In particular,
the runtime information of the process activity is updated including the involved
roles, average enactment time, number of instance of the template that include this
activity, etc. In addition, if a step is refined into more concrete steps, the concrete sub-
steps are extracted and their frequency is computed. This information is included in
the template to enable their reuse.

Refine Structure: this operation analyzes the process instance and identifies cases
where the order of activities is different compared to that of the template. In such
cases, it adds metadata to the activities in process templates providing alternative
ordering of activities and the frequency of such re-ordering in the realizations.

5 Discussion and Related Work

The existing work on process mining [4] focuses on learning a process model from
the set of process instances. In that context, a process instance is often a sequence of
steps. In the context of descriptive processes, the process instances are richer (in our
case they are represented as RDF graphs) with complex relationships. In addition, we
need to learn not only the process model in terms of the graph but also information
such as conditions or explanations (from textual descriptions in conversations) which
lead to choosing a specific process steps. The next set of challenges is related to
applying the refinement information on the original template. One issue is that not
always the execution of a descriptive process agrees with the definition in the
template in terms of the process structure. We have taken a first step in updating the
templates as described above by annotating the template, and providing alternative
enactment orders during enactments. However, more research is needed on strategies
to update the template to avoid making the templates complex but rather easy to
understand for people and to reuse.
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