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Abstract—. In the last recent years, as a consequence of the increasing exchange of information and collaborative decision among knowledge workers, the interest on Knowledge Processes have risen. Those processes are part of the hidden intelligence in companies which is formed by the tacit knowledge of individuals. This intelligence marks the productivity of knowledge workers and critically determines the eventual success or failure of a corporation in the knowledge society. Unfortunately, Knowledge Processes cannot be managed following the standard Business Process Management paradigm because the nature of both kinds of processes is dramatically different. In this scenario, a shift towards a new paradigm in business processes, which also supports these Knowledge Processes, seems to be more and clearer, providing means for a better understanding of Knowledge Processes.
I. Introduction

In the last years, as a consequence of the increasing exchange of information and collaborative decision [22] by enterprise workers (e.g. analysts, researchers…) carrying out their activities in knowledge-intensive applications, a new type of processes has risen. These, called Knowledge Processes, spontaneous and driven by the people, where the goal to achieve is clear but the way to achieve it i.e. the definition of the actual process is up to the people participating in it, who create the process on the fly by articulating their experience and common sense. In general, they are composed by several tasks which can be performed in very different orders and levels of details, so success is dependent on the skills, knowledge and experience of users. It is the experience, knowledge and intuition of the people that drive the process to success. 
A simple example of a knowledge process is "Scheduling a meeting" which can be seen as a whole, unitary process but indeed is composed by several tasks that need to be accomplished each time a new meeting is scheduled: decide a topic for the meeting, email possible participants, wait for confirmation by assistants, booking location of the meeting, planning agenda, etc... As you can see, this process is quite flexible, neither standard, nor structured, so workers should have support and guidance and additional explanations about the reasoning behind decisions

Nowadays, Knowledge Processes are “hidden intelligence” in companies which is formed by the tacit knowledge of individuals, undocumented factual and procedural (“how to”) knowledge which is essential for competent performance, and tediously learned by experience and example. This intelligence marks the productivity of knowledge workers and critically determines the eventual success or failure of a corporation in the knowledge society. While great productivity gains can be achieved in business processes by formalizing fixed and frequently executed processes into structured workflows, standardizing most work processes in a top-down manner is neither economical nor in practice possible. In addition, from very well-known knowledge management theory [32]
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[33], the process of creating and exploiting knowledge in a company is not subject to strictly defined workflows and depends strongly from the collaboration between people and the influence of the organization itself [31]. 
Moreover, workers expect easy and direct help about business knowledge just like a question-answer system, but unfortunately, knowledge management is primitive today, and it is due to the fact that we have poor business knowledge management [26]. 
On the other hand, business process modeling is focused on describing how business processes take place for many years. Such models are operation-oriented and business-driven and describe business processes by means of formal languages. Furthermore, business processes are static, i.e. once defined they are recurrently used in the same application domain. So far, business processes have been treated as stable, well-defined workflows with little or no variations in their execution based on some business rules that guide decisions. As a matter of fact, business processes are ill suited with respect to change management. Evolution and adaptability have been neglected in the past, preventing possible reactions in case of variable changing. For example, in the case of organizations externalizing their services to outside providers: What if these providers change? How do you transfer the required knowledge to the new providers?
To increase the level of automation and also to provide a uniform representation of an organization’s process space at a semantic level [7], Semantic Business Process Management was introduced [30]. The use of Semantic Technologies, jointly with semantically enhanced Services has improved, significantly the level of automation in all steps of the classical methodology for Business Process Management [17].
Unfortunately, Knowledge Processes cannot be managed following the standard Business Process Management paradigm because the nature of both kinds of processes is dramatically different (static vs. dynamic, structured vs. unstructured, formal vs. informal, and so on). Most of the current technologies are prejudiced by the perspectives that knowledge can just be captured and transferred in a very informal fashion through the use of collaborative software tools (e.g. forum communities) or complicated expensive ah-doc tools focused on business process [28]. In this context, a shift towards a new paradigm in business processes, which also supports these knowledge processes, seems to be more and clearer. It is necessary, then, to provide means that support knowledge processes in a business process scenario.

In this paper, we provide an insight into Knowledge Processes as a key challenge for modern organizations and address their management. Explicitly capturing and representing Knowledge Processes will allow identifying ongoing occurrences of knowledge-intensive tasks in organizations, which can be achieved by means of knowledge processes similar to those already captured, identifying and anticipating the needs of knowledge workers in order to accomplish such tasks. In the same way, mechanisms to share and exchange Knowledge Processes in organizations can bring the same benefits into a knowledge community among different groups and departments. This approach can increase business performance [24]. In this paper we present a novel understanding for Knowledge Processes, the main differences with Business Processes, and a management approach based on two basic pillars: knowledge analysis capabilities and context. 
The rest of the paper is structured as follows: In Section 2 we discuss the main difference among Knowledge Processes and Business Processes. Section 3 describes the levels of abstraction within Knowledge Processes. Section 4 outlines the basics pillars for supporting Knowledge Processes. To sum up, Section 5 concludes the study with a summary and outlook for further open discussion. 

II. Business Processes vs. Knowledge Processes
One important point is to state what a Knowledge Process is and characterize the main differences with Business Processes. A Business Process is usually understood as a set of coordinated tasks and activities that will lead to accomplishing a specific organizational goal, applied by a workflow which brings the details of the process. Nevertheless, Davenport [23] pointed already out the definition of Business Processes in contrast of some others: “a structured, measured set of activities designed to produce a specific output for a particular customer or market. It implies a strong emphasis on how work is done within an organization, in contrast to a product focus’s emphasis on what. A process is thus a specific ordering of work activities across time and space, with a beginning and an end, and clearly defined inputs and outputs: a structure for action. ... Taking a process approach implies adopting the customer’s point of view. Processes are the structure by which an organization does what is necessary to produce value for its customers.”
As opposed to traditional business processes, a Knowledge Process is defined as [21] “high added value processes in which the achievement of goals is highly dependent on the skills, knowledge and experience of the knowledge worker carrying them out": e.g. a new product development processes.  In this sense, the term knowledge worker is generally attributed to [25]. 
In general, both kinds of processes can be understood as a set of tasks and activities that will lead to accomplishing a specific goal, but while Business Process is focused on organizational and highly structured goals at different levels of details, Knowledge Processes do not take that vision into account and is more focused in flexible and informal activities dependent on tacit knowledge and experience of users. While the former is based on a set of formalized steps (e.g. fill up an application form, wait for a response, etc), the latter is very flexible, with no defined steps or even up to the worker (experience should make users to check some web sites instead of others). For example, while a typical Business Process might be “An insurance claim process“, a Knowledge Process can be “Schedule a meeting” or “Book a travel. Table 1 outlines the differences among Business Processes and Knowledge Processes.
This distinction is due to two different notions of knowledge. On the one hand, Business Processes encode the knowledge in an explicit manner. On the other hand, Knowledge Processes cope with tacit knowledge characterized by experience, intuitive and based on communication between workers. One notion of tacit knowledge is done in [27] defines as “a form of knowledge that is highly personal and context specific and deeply rooted in individual experiences, ideas, values and emotions”.  Moreover, this tacit knowledge reflected in Knowledge Processes is important because expertise rests on it, and become a competitive advantage in daily activities.  
In this point, the interplay of tacit and explicit knowledge is a critical factor in organizational environments. On the one hand, because there is a general sense of frustration that surrounds explicit knowledge, due to solutions represent a low value to the organization presenting (and sometimes organizing) the current known knowledge in a specific manner. On the other hand, the availability of explicit knowledge does not mean a definitive leveraging on the understanding and enhancing of business knowledge. 
TABLE I.  Business Processes vs. Knowledge Processes

	Business Processes
	Knowledge Processes

	Describes the how
	Describes what

	Business-driven
	User-driven

	Formal
	Informal

	Static –  Stable
	Dynamic – Adaptive

	Highly structured
	Poorly structured or unstructured

	Explicit Knowledge
	Implicit Knowledge

	Automation
	Communication

	Execution: Workflow
	Execution: dependent on skills, knowledge and experience of users

	Enterprise
	Individual – Team


III. Knowledge Processes: Levels of abstraction
The real current scenario shows a gap between the global benefits for the organization and the personal benefits for knowledge workers [29], and the need of assisting then in knowledge-intensive work. In other words, Knowledge Processes can help to achieve strategic organizational business goals, but while organizational business model might be explicitly modeled, Knowledge Processes are informal and closer to knowledge workers’ actions. 

Following the example of “Schedule a meeting”, we can derive and abstract different levels of abstraction within Knowledge Processes (those levels are depicted in Figure 1) and explained in the next points [29]: 

· Workspace (OS and application) Level: This level gathers events from the user workspace, in particular, from the operating system and applications (e.g. open applications such as Outlook, and Powerpoint,) and provides access to files, resources and any kind of information structure. 

· User Action Level: This level represents user atomic user actions (e.g. read an email, new document, send a confirmation). Those atomic user actions are inferred from a set of user events from the former level, forming more complex concepts. 
· Task Level: This level refers to higher-level tasks and goals of the user according to the context. Knowing the goal of the user, the system can provide support to the user (e.g. relevant documents). This is also a very useful level to suggest next actions to users to be perform (e.g. image you are writing a proposal for a concrete call, and have no idea about next steps, the system could recommend you to read other approved project proposals).
· Process Level: it is the top of the decomposition levels comprising abstract tasks. This level identifies Knowledge Processes which can be include with organizational business processes, and connecting both informal and formal workflow (tacit and implicit, and so on). 
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Taking into account the Figure 1, there are two interesting approaches to interact with Knowledge Processes: on the one hand, a top-down approach can be used to define initial Knowledge Process templates and define basis tasks, actions, and goal; on the other hand, a bottom-up approach can used to analyze user actions from logs in order to suggest new tasks and resources. 
Figure 1.  Levels of abstraction for Knowledge Processes
IV. basics pillars for supporting Knowledge Processes
As stated, Knowledge Processes contain tacit knowledge that cannot be effectively modeled by means of traditional Business Process Management approach. When actual people are involved in Business Processes, such tacit knowledge, earned by experience on the business domain, can lead them to unexpectedly step out of the workflow of predefined business processes. Hence, the static approach proposed by BPM no longer suffices to cover and understand required needs.

In this context, a shift towards a knowledge level in Business Processes, which also supports these Knowledge Processes, seems to be more and clearer. It is necessary, then, to provide means that support knowledge processes in a business process scenario like the one described above.
Effective exploitation and support of Knowledge Processes is based on two main pillars: On one hand, providing process analysis capabilities (e.g. process mining, provenance). On the other hand, exploiting context is central to improve the situation, due to knowledge workers evaluate all available information which is relevant to take decisions. 

A. Process analysis capabilities

Nowadays knowledge workers use different tools and applications to finalize a task (e.g. schedule a meeting, writing a proposal, preparing a presentation) and to achieve a certain goal. This means that there are several interactions with the applications happen during such a task.

Analysis capabilities are about to identifying and learning a model in use of the use of applications, e.g. after the user reads an email containing a link the user opens the browser to visit this link. Such modeling and execution frameworks for Knowledge Processes have to provide a better understanding that allows validating such processes and eventually improving performance and quality of service, eventually easing computation from the human perspective. All these information will support Knowledge Process to predict user’s behaviour based on the model and context we identified before. As part of these means, there are two main approaches which can be used.

Firstly, the use of Provenance Information, defined as the origin, source, history of ownership, or location of something (e.g. an object, a work of art). Provenance information can be seen as a pyramid [19] with four main levels: Data, Organization, Process, and, on top of the pyramid, Knowledge. The first three levels are focused on how data is transformed across the execution of a process, what the roles of the actors involved are, and which tasks were comprised in it. However, the increasing complexity of distributed data-intensive applications, as in knowledge business processes, that produce larger amounts of provenance information require more sophisticated analytical capabilities with higher level of abstraction. Thus, Knowledge Provenance Analysis defined as provenance perspective focused on providing users with meaningful interpretations of process executions, explaining Knowledge Process executions in a way closer to how domain experts reason on a particular problem and facilitating their comprehension. This approach has been evaluated in the context of the Provenance Challenge
. Ultimately, Knowledge Provenance must provide user-oriented explanations of the executions of knowledge processes that allow domain experts to better comprehend such complex interactions
Secondly, the use of Process Mining to analyze user interactions to achieve a Knowledge Process’ goal and identify main regularities within the processes and describe the corresponding model. Such a description can serve for better understanding of happenings within the processes and can further help observers to approach the process from different sides
B. Context
The exploitation of context is the other crucial issue because of dealing with Knowledge Processes requires contextual information so as to better support the adaptive management and traceability of the overall service delivery comprised by the knowledge process, taking into account aspects such as user preferences, service policies, and service level agreements. 
V. Conclusions and Open Discussion
In the last recent years, as a consequence of the increasing exchange of information and collaborative decision among knowledge workers, the interest on Knowledge Processes has risen. These Knowledge Processes are different to Business Processes with an own nature: they are user-driven, informal, dynamic and adaptive, based on communication, not-well structured, dependent on skills, knowledge and experience of users. Moreover, the performance on Knowledge Processes marks the productivity of knowledge workers and critically determines the eventual success or failure of a corporation in the knowledge society
In this paper, we provide an insight into Knowledge Processes as a key challenge for modern organizations, the main differences with Business Processes, and approaches to address their management. The success of an effective exploitation and support of Knowledge Processes are based on providing process analysis capabilities in order to facilitate meaningful interpretations of process executions, explaining Knowledge Process executions in a way closer to how domain experts reason on a particular problem and facilitating their comprehension and according a concrete contextual factors which are relevant to the process. 

We intend to apply this approach in some EU FP7 Project, in concrete, ACTIVE and SOA4All. However, this is a preliminary approach where there are some open questions such as problems and limitations, other important components in relation with Knowledge Processes (e.g. incentives, social networks). 
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