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Abstract 

In ACTIVE we will support knowledge processes with innovative application systems by transforming 

informal knowledge processes into more formalized knowledge processes. The developed "formalized 

knowledge processes" will support knowledge workers in their daily business, but will not totally replace 

human reflection - the worker still remains the driver of this process. But the ACTIVE Knowledge Work is 

going to analyse the informal knowledge processes and tries to identify recurring sequences and patterns 

within a process of a single person or a team so that tacit knowledge becomes explicit as a result of 

knowledge process actions 

This deliverable covers a first approach on defining a model to represent informal knowledge processes. The 

first version describes the general concepts on how to present knowledge processes and is introducing social 

structures as one constraint to this model.  

 

 

[End of abstract] 
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Executive summary  

This document provides an initial model for informal knowledge processes to support probabilistic and 

temporal aspects. The model provided by this document is not intended to be complete; it is an initial model 

which drives the understanding of informal knowledge processes and tries to align to the requirements 

gathered from the use cases and prerequisites from the case studies. 

In ACTIVE we are trying to connect top-down with bottom-up approaches. Top-down means that we start 

from a descriptive level where the knowledge worker defines his tasks and activities. Those definitions are 

shared within the organization and will evolve over time. The bottom-up approach is about mining and 

learning from action patterns to predict follow-up actions and recommend alternatives to the knowledge 

worker. 

Terms like tasks, actions, events, and context are key for this initial model. Events are generated by use of 

applications, and monitored in the bottom level, of the model. Patterns are derived from regularities within 

the logs; informal knowledge processes or chains of actions are executed by users when they are within a 

given context, for example, in the context of working on project X or project Y. Another context could be 

provided by following a particular business process: a series of informal knowledge processes may be 

required to support the formal. Context and the chain of actions are helping to predict follow-up actions. 

This document represents the first, initial, version of a knowledge process model which covers dynamic and 

temporal aspects. The main goal is to define a model to express and instantiate knowledge processes within 

their context and to attach óprobalistic temporal aspectsô. This means that this model should help to transform 

informal knowledge processes into more formalized processes which help to monitor them. The underlying 

model helps to identify recurring events and to express them more understandable way to the user. For this 

the model covers two level for representation (1) the monitoring level and (2) the user level. The level 1 

(monitoring level) is to collect events and the second level (user level) helps to express sequences of events 

in such a form that it is understandable and interpretable by users 

We defined the terminology and provided motivations for temporal aspects and context within informal 

knowledge processes. This is a first step for integrating knowledge process support which is developed in 

work package 3 (WP3) into the Active Knowledge Workspace (AKWS). 

Nonetheless, this is a first, initial model and we do expect modifications and improvements for the upcoming 

versions. For the next version we will investigate how feasible would be an integration with the TMO. 

Furthermore, we expect some modifications regarding the connection with events and event patterns. During 

the second year we are going to connect level 1 and level 2. In addition we have to integrate also security 

aspects of knowledge process. Monitoring of knowledge workers and collecting information about their 

interaction with the system is a crucial approach because it directly impacts the privacy of knowledge 

workers. With the security model which we are developing we have to ensure that both privacy and also 

security aspects are covered. 

Currently not covered but definitely in scope is a visual model for informal knowledge processes and a 

refinement of the concepts of context and pattern. This can only happen in collaboration with the bottom-up 

approach which is developed in work package 2. A visualisation for knowledge processes is also mandatory 

for refactoring work developed in WP3. In combination with the metrics for KP efficiencies the visual model 

for KP should help knowledge workers to restructure and regroup their processes. 
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Definitions 

Knowledge process A Knowledge Process (KP) is a loosely defined and structural ramified 

collection of actions. The structure of such a process and the order of action 

are not fully defined at the start of a KP. Many actions require a decision by an 

actor about the follow-up action. At such a decision point the actor uses his 

(tacit) knowledge and the current working context to decide for the successor 

action. To complicate matters, as circumstances change, the actor may decide 

to work in a different context, rather than follow the normally expected 

pattern.  

In this way the actor drives and carries out the KP. The context defines the 

boundaries and the environment the KP is carried out and influences the actor 

with his decisions. Those decisions have to been taken during execution time 

over the process development path and lead to emerging structural ramification 

constituted by admissible alternatives 

 

Knowledge process trace A knowledge process trace is a knowledge process instance carried out by an 

actor/user.  

Many actions within a KP require a decision by an actor about the follow-up 

action. At such a decision point the actor uses his knowledge, also his tacit 

knowledge, and the context to decide for the successor action. In this way the 

actor drives and carries out the KP trace. 

Knowledge worker The term knowledge worker is generally attributed to Peter Drucker, e.g.[1]. 

More recently, Thomas Davenport has defined knowledge workers as people 

who ñthink for a livingò and discusses who they are, what they do, and how 

their number is growing [2]. For our purposes we accept as a given that, for an 

increasing proportion of people in the world economy, work is to a large extent 

mental rather than physical. To significantly increase economic productivity it 

is necessary, therefore, to increase the productivity of this knowledge-based 

and knowledge-driven work.  

In the context of ACTIVE a knowledge worker is a specialist or an expert 

dedicated to a specific knowledge intensive work domain within an enterprise. 

He principally uses his experience, skill, and current working context to 

understand summaries and create new knowledge from exiting pieces of work. 

Knowledge workers bring ingenuity and inventiveness along with intuitive 

dissension making in their daily work as well as for the team. Related tasks 

and workers benefit in terms of learning, modifying and enhancing their 

workflows. 

Workflow  A finite set of sequential and/or parallel activities which are triggered by 

events. The activities have a defined start and completion. 

Business process A collection of sequential and/or parallel activities necessary for the 

processing of economical relevant objects 

 

http://wiki.active-project.eu/wiki/Context
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1 Introduction  

This document provides an initial model for informal knowledge processes to support probabilistic and 

temporal aspects, such as the prediction of follow-up actions by storing evolving processes over time. The 

model provided by this document is not intended to be complete; it is an initial model which drives the 

understanding of informal knowledge processes and tries to align to the requirements gathered from the use 

cases and prerequisites from the case studies. 

In ACTIVE we are trying to connect top-down with bottom-up approaches. Top-down means that we start 

from a descriptive level where the knowledge worker defines his tasks and activities. Those definitions are 

shared within the organization and will evolve over time. The bottom-up approach is about mining and 

learning from action patterns to predict follow-up actions and recommend alternatives to the knowledge 

worker. 

Terms like tasks, actions, events, and context are key for this initial model. Events are monitored in the 

bottom level and patterns are derived from regularities within the logs. Informal knowledge processes or 

chains of actions are executed by users when they are within a given context (see Figure 1), for example 

project X or project Y. Another context could be provided by the activity of the overall business process the 

informal knowledge process is executed in. Context and the chain of actions are helping to predict follow-up 

actions. 

 

 

Figure 1: Knowledge process in scope of ACTIVE 

 

 

1.1 Purpose and Scope 

This document represents the first version of a knowledge process model which covers dynamic and 

temporal aspects. In the context of ACTIVE knowledge processes are highly dynamic and not static. 

Knowledge worker carry them out by selecting and executing different actions over time. We expect that 

those processes will adapt and evolve over time. The main goal is to define a model to express and 

instantiate knowledge processes within their context and to attach óprobalistic temporal aspectsô. This means 

that this model should help to transform informal knowledge processes into more formalized processes 

which help to monitor them. The underlying model helps to identify recurring events and to express them 

more understandable way to the user. For this the model covers two level for representation (1) the 

monitoring level and (2) the user level. The level 1 (monitoring level) is to collect events and the second 
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level (user level) helps to express sequences of events in such a form that it is understandable and 

interpretable by an end user. 

1.2 Document Overview 

This document starts with a general introduction into knowledge processes and a comparison with business 

processes and task management to help the reader to distinguish between them.  

¶ Section 3 is identifying knowledge processes in the user studies and is analysing the given uses cases in 

scope of knowledge processes.  

¶ Section 4 provides an overview about different reasoning level we have defined in ACTIVE. From these 

basic understanding and use case driven. 

¶ Section 5 describes a first version of a knowledge process model. 

¶ Section 6 we are validating the model and doing a proof-of-concept by describing how a specific 

knowledge process model for the three use cases would look like.  

¶ In section 7 we summarize the results and provide a short outlook toward the second version of the 

knowledge process model. 



Deliverable D1.2.1 ACTIVE 

© ACTIVE consortium 2008 Page 11 of (36)  

 

2 Motivation  

Skilled knowledge workers follow their own, individual ways of working, to solve complex problem; these 

informal knowledge processes embody each personôs experience, skills and knowledge. A knowledge 

process is a collection of actions without any specific order of those actions. These processes are knowledge 

intensive processes as described in [3]. Knowledge processes are carried out by knowledge workers by 

taking into account multiple inputs, like skills, experiences and knowledge. In contrast to business processes 

which are formal, standardized, and repeatable knowledge processes are used by people to perform difficult 

tasks which require complex, informal decisions among multiple possible strategies to fulfil  specific goals. 

Knowledge workers usually creating knowledge processes on the fly in every situation of their daily work. 

As soon as complex tasks arise knowledge workers create these processes based on their experiences and 

skills. They are also taking several context information into account like which supports them to drive the 

process. As such, the processes are ad-hoc but could be potentially valuable if that process could be reused or 

transferred. 

Examples of knowledge processes can be found everywhere in the knowledge workers life, like ómarketing a 

new productô, óresource planningô, or óproposal writingô. Several inputs exist like when, why and what to 

support his decisions. Furthermore the worker uses his or her connection to other workers to carry out the 

process. Information he gathered from other people his mainly important in companies or organizations. 

Usually there are many possible ways to achieve the process objectives or to reach a certain goal. Though, 

the workers have to have a lot of complex decisions to make to optimize his or her process and to reach the 

goal. For example, in one process, the worker could decide to reduce a quality in order to be able to deliver 

in time or to deliver an item early. 

It is extremely important to continuously improve knowledge processes, by creating an environment through 

which processes can evolve. It is crucial to establish an adequate process context (the combination of 

technologies, procedures, people, etc.) that supports the processes. In order to be able to incorporate 

enhancements in an agile but controlled way. The process context must incorporate feedback mechanisms, 

change evaluation procedures, and, process improvement methods and techniques. 

If the knowledge process is instantiated frequently and the instances are homogeneous, it is possible to create 

better process models that dramatically increase the efficiency of the overall business process. The best way 

to ensure process improvement is to generate an environment in which people are motivated, enthusiastic 

and passionate to provide feedback to the underlying knowledge process management system.  

Most of the time, knowledge processes are collaborative. By performing a process collaboratively it is 

possible that each task is carried out by the most specialized, experienced and knowledgeable worker in that 

specific area. Having a net of relations within the organization is a very important asset for people executing 

knowledge processes. 

2.1 State-of-the-Art  

Most of the research around cooperative work and cooperative processes started in the late nineteen nineties 

as part of the computer-supported cooperative work (CSCW). Though research had been undertaken about 

processes, work flow, activities and tasks before this time, CSCW gave the research more focus and drive. 

We can find definitions for workflows and business processes in [[4], [5], and [6]]. Therefore is a workflow a 

finite set of sequential and/or parallel activities which are triggered by events. The activities have a defined 

start and completion. A business process is a collection of sequential and/or parallel activities necessary for 

the processing of economical relevant objects. Based on these definitions we could define a knowledge 

process as a set of sequential activities necessary to reach a certain goal of an actor while the actor is a 

knowledge worker. 

2.2 Knowledge Process Definition 

Therefore, we are coming to a definition for knowledge processes which will lead us through the entire 

document and we are going to specify knowledge processes in more detail step by step. 
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A Knowledge Process (KP) is a loosely defined and structural ramified collection of actions. The structure of 

such a process and the order of action are not fully defined at the start of a KP. Many actions require a 

decision by an actor about the follow-up action. At such a decision point the actor uses his knowledge 

(typically tacit knowledge) and the context to decide upon the successor action. In this way the actor drives 

and carries out a particular KP trace, or pattern. The context defines the boundaries and the environment the 

KP trace is carried out and influences the actor with his decisions. Those decisions have to been taken during 

execution time over the process development path and lead to emerging structural ramification constituted by 

admissible alternatives. 

Dynamic ramification is the one of the key features of typical KPs (see Figure 2). It describes the amount of 

paths or traces an execution of a knowledge process could have. It is not possible to model all these possible 

alternatives within one diagram because the admissible action will be defined after deciding about a follow-

up action. If one would draw the entire KP on a paper we would see all the possible branches and therefore 

we are talking about ramification in the scope of knowledge processes. 

 

KP

A

A A A

A
A A

A
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A
A

A A
A

A
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A
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defines

executes

A Selected Action A Admissible Action KP Node
 

Figure 2: Schematic presentation of knowledge processes and knowledge process traces 

 

In Figure 2 there is a knowledge process (KP) defined by four nodes. Each node consists of several actions 

which means that at each node the knowledge worker can select an action which he wants to execute to reach 

his goal. While selecting at each node an action he carries out the KP and creates a trace through KP 

definition. Each trace provides new information to the KP and helps to evolve the process. 

In ACTIVE we will support knowledge processes with innovative application systems by transforming 

informal knowledge processes into more formalized knowledge processes. The developed "formalized 

knowledge processes" will support knowledge workers in their daily business, but will not totally replace 

human reflection - the worker still remains the driver of this process. But the ACTIVE Knowledge 

Workspace is going to analyse the informal knowledge processes and to identify recurring sequences and 

patterns within a process of a single person or a team so that tacit knowledge becomes explicit as a result of 

knowledge process actions (see Figure 3). 

Therefore, the ACTIVE Knowledge Workspace will not compromise the employment of knowledge workers 

but enhance their effectiveness and efficiency. 
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Figure 3: Informal knowledge processes model 

 

2.2.1 Business Processes vs. Knowledge Processes 

To help to understand what knowledge processes mean it helps to distinguish them from business processes. 

Business Processes are ña structured, measured set of activities designed to produce a specific output for a 

particular customer or market. This definition implies a strong emphasis on how work is done within an 

organization, in contrast to a product focused 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 customerôs point of view. Processes are 

the structure by which an organization does what is necessary to produce value for its customers [7]. A 

business process is typified by a high volume of activity, which in turn means that consistency and 

reproducibility are crucial. In [8] we can find that processes are called industrialized when they are 

formalized enough to achieve consistent results that are largely independent of the user. 

In contrast knowledge processes are 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 [9]. 

Knowledge Processes cope with tacit knowledge characterized by experience, intuitive and based on 

communication between workers. A knowledge process is of lower volume and it relies more upon a 

knowledge workerôs skill. Tacit knowledge is ña form of knowledge that is highly personal and context 

specific and deeply rooted in individual experiences, ideas, values and emotions [10]. 

What does this mean? 

The scope of a business process is the organization. As stated in [8] in a complex business process, each 

actor performs only some of the steps, and only a few people fully understand how the entire process works. 

In contrast knowledge processes are developed or redefined locally at the individual level. Business 

processes are trying to support the business, the organization, or the company and therefore they are 

business-goal driven while a knowledge process is user-goal driven. However, formalizing such processes 

requires an almost static nature because it is not feasible to cover many alternatives and exceptions. When 

the cost of formalizing a process is too high, an alternative approach is needed. 

This alternative approach has to be coupled to a userôs aims and objectives. But as stated in [11], human 

actors are broadly rational and have only limited knowledge about the future. Thus, the approach of informal 

knowledge processes has to support a flexible structure and has to be highly flexible and dynamic. More 

concretely, such an approach should be able to interpret models with varying degrees of specificity and it 

should support users changing the process during runtime. Bernstein presented this within a figure in his 
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paper [11] showing the gap between traditional process-support systems and communication support 

systems. We present here a slightly adapted figure (see Figure 4). 

 

 

Figure 4: Gap between business processes and knowledge processes 

 

The Table 1 summarizes should the differences between business processes and knowledge processes. 

Table 1: Business process vs. knowledge process 

 Business Process Informal Knowledge Process 

Goal Business-goal driven User-goal driven  

Scope Enterprise Individual 

Structure Static Ramified 

Description Formal Informal 

Guided Externally Coordinated Ad-hoc/ Spontaneous  

Analyzed Monitored, Analyzed, 

Optimized  

Not Monitored, Emerging 

 

KPs are definitely integrated within an organization. Thus, business processes might trigger knowledge 

processes or vice-versa. In some situations KPs could connect business processes. But there are knowledge 

processes without being triggered by a business process (see Figure 6). The rounded rectangles present nodes 

of knowledge processes and the other represent nodes of business processes. There are knowledge processes 

which trigger business processes, for example a preparation for a presentation (KP) requires buying a new 

device (BP). Furthermore, KPs could also trigger other knowledge processes, for example preparing a bid 

triggers a KP of another knowledge worker about collecting financial data. Finally, business processes could 

trigger knowledge processes, for example scheduling a meeting is part of a business process to bring all 

managers together to decide something causes a knowledge process of an assistant to find the right people 

and right time for this meeting. 

Therefore, we can have knowledge processes in different situations which will be reflected by using context 

in which the knowledge process is executed. This is an important element for mining and prediction. 
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Figure 5: Connection between BPs and KPs 

In addition to this knowledge processes can evolve to business processes. For example, Start-ups usually do 

not have well-defined business process. Knowledge worker just executing knowledge processes. They try to 

reach a specific goal. Over time those KPs become stable and static. They reach certain maturity. Thus, such 

a knowledge process can turn into a business process (see Figure 6). 

 

 

Figure 6: Evolving KP and transforming to BP 

 

2.2.2 Task and Activity Management 

We agree with Cozzi et. al. (see [12]) that formal business-process-workflow systems are mostly overly rigid 

for most everyday business activities Most everyday activities require a middle ground (tool)
1
 between e-

mail and workflow systems which would suit better many collaborative activities. 

There was already some work regarding task and activity management. The principles of Activity Theory 

(AT) have been developed by Leontiev [13] based on Vygotskyôs cultural-historical psychology. Vygotskyôs 

work in the 1920s aimed at understanding the interdependency of mind and society, resolving dichotomies 

such as those of mind and body, thought and action, or individual and society. His theory is centred on the 

idea that psychological processes are determined by the mediators which can be material or mental. 

There was certain level of renaissance of this topic when IBM started its Unified Activity Management 

(UAM) imitative. Moran provides in his paper [14] a first definition of process, activity, and action from the 

UAM perspective. He defines a unified activity in terms of informal statements describing the objective and 

status. These activities involve various actors and use various resources. An activity for him is also bound by 

events, such as a meeting deadline. The difference to the UAM approach is that in ACTIVE we are 

                                                      
1
 inserted by the authors 
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describing the social artefacts that support the management and execution of work but also the model to 

carry out the process by a knowledge worker what is not in scope of UAM. 

However, Hill et. al. are defining artful processes [8] when they talk about democratization of process. For 

them this means to find ways to improve the productivity by enabling the primary actors (the knowledge 

worker) to define and continually improve their processes rather than follow a centrally planned model. But 

there work around UAM was still focused on the collaboration aspect on how works can work and certain 

activities. While informal knowledge process try to cover the execution of worker and aggregate them 

through mining. 

The NEPOMUK Project builds upon the Task Model Ontology (TMO) [15]. This ontology provides a very 

complete model for a task management, including pattern and collaboration approaches. The TMO strictly 

defines tasks and their inter-relationships [16], which requires following a top-down approach where tasks 

need to be defined in advance; the TMO is not trying to combining tasks with data from mining and learning. 

In the next version, of our software, we will have to investigate if the TMO is combinable with our approach 

and the overall concept of knowledge processes. 

The TMO is strictly connected to task and activities and does not cover any process aspects which are ï we 

will see in the requirements ï a key element of the case studies. The requirements of CADENCE, BT, and 

Accenture are about process either for chip design, or within the enterprise for preparing bids or 

presentations. But the case studies are clearly about processes. Thus, our approach tries to cover the task and 

activity aspects, the process aspects, and the mining aspects in parallel. 
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3 Use Case Requirements 

This section describes the use case requirements from the scenario providers. Furthermore it shows how they 

see their specific environments regarding flexibility of processes. 

3.1 Cadenceôs Scenarios and Requirement 

For Cadence one of the important findings is the fact that the background knowledge developed by Cadence 

in formalizing loosely defined, dynamic, structurally ramified, time bound, stochastic processes of 

engineering design in microelectronics is reusable for ACTIVE purposes in substantial parts. 

They use already a modelling framework and an upper level ontology for representing dynamic engineering 

design processes and design systems as process environments. This is a result of the PSI project and is 

described in more detail in [17]. The approach is based on the understanding that an engineering design 

process is the process of knowledge transformation which passes through several states. Each state is the 

state of affairs in which a particular representation of a design artefact or several representations are added 

after being elaborated by a design activity leading to this state. Evidently, the overall goal of a design process 

is reaching the (target) state of affairs in which all the representations are elaborated with enough quality for 

meeting the requirements. Each time the continuation of the process is decided by choosing an activity from 

the set of admissible alternatives for that state. Engineering design processes are situated in and factually 

executed by the design system comprising designers, resources, tools, normative regulations. A typically 

example of a design process flow is presented in Figure 7. The process character is clearly visible. 

 

 

Figure 7: A simplified example of an Engineering Design Process flow
2
 

 

As stated in [18] it is important for Cadence that the knowledge about engineering design processes and 

environments is tacit and cannot be fully elicited and made explicit by interviewing designers. In particular, 

designers often employ their intuition and experience when reasoning about facilitation dependencies among 

design activities. Designers cannot explain why, for instance, they prefer doing SI
3
 Analysis first for 

automotive chips, but sometimes skip this activity at all for consumer electronics devices. A traditional 

answer is: ñI did it in my designs several times and it proved being efficient and effective.ò One possible way 

                                                      
2
 Taken from [18] 

3
 Signal Integrity 
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of becoming more knowledgeable about the optimal sequences of activities is recording the performance of 

engineering design processes in everyday practice of experienced designers. 

Therefore, direct access to the designers is hardly feasible. The ACTIVE technology is supposed to help in 

partially automating such an elicitation exercise. Referring to our example of verification activity sequences, 

a knowledge base of recorded practices could be used in predicting which verification path may be more or 

less productive for a particular type of a design artefact, a given assignment of design verification engineers, 

and for their particular skills with respect to the chosen toolset. 

3.2 BTôs Scenarios and Requirements 

BTôs case study and requirements are gathered from the sales department and described in [19] in more 

detail. Those sales persons are using the office suites and internal repositories, for example intranet and 

CRM tools, for their daily work. In general their work is a mixture of processes and tasks. 

A number Microsoft PowerPoint or Excel based tools are used. In general, the user is required to pull 

together information from multiple systems, in some cases further manipulating that information into a state 

that makes is useful for them or their team. The same action is repeated on a regular basis. It would be 

beneficial to compile these slides or spreadsheets automatically or semi-automatically. 

These results in the following requirements [19]: 

¶ ACTIVE requirement 2.1:  identify elementary tasks that are performed on a regular basis that 

require inputs from one or more other sources, and present that information to the user so that it 

helps them to reduce the time taken to complete such a task. 

¶ ACTIVE requirement 2.3:  a search on BTôs Intranet should be tailored to the userôs work context 

and, where appropriate, results that are not relevant to that context should be filtered out.    

¶ ACTIVE requirement 2.4:  an overview of deadlines held in various BT systems should be 

aggregated and presented in relation to the userôs current working context.  

¶ ACTIVE requirement 2.5:  impending (urgent) deadlines should be visible irrespective of the 

current working context.     

¶ ACTIVE requirement 2.6:  identify the complex data transformation or data preparation tasks that 

are performed on a regular basis and automate/semi-automate the process of preparing or 

transforming that data, guiding the user where appropriate. 

¶ ACTIVE requirement 2.7: give the user the opportunity to órecordô and tag the steps of the whole 

Furthermore, virtual teams work together for the period of a sales bid, for example to work on a complex 

custom solution. It is likely that some people will work on the bid for its duration, whilst others will come 

and go on a demand driven basis. During the lifetime of the team it may be beneficial to introduce work 

spaces (or team contexts) where users can share information and get visibility of what is being worked on by 

other members of the team. In addition, a record of the team, including details of its team members, its aims, 

peopleôs roles, the customer, the solution, etc, could be useful as a similar team may need to be put together 

to work on comparable bid at some point in the future. 

This leads to a number of further requirements [19]: 

¶ ACTIVE requirement 3.2:  enable technical experts to locate other solution designs that are 

similar to, or have similar elements to, the solutions that are currently being worked on. 

¶ ACTIVE requirement 3.4:  enable technical experts to identify other experts working on (or have 

worked on) similar problems, or who have worked in similar areas.   

¶ ACTIVE requirem ent 3.5: provide a community collaboration application where people with 

similar interests or working on similar projects can share information and knowledge. 

¶ ACTIVE requirement 3.7: record details of the team for future use, for example their roles, the 

problem being solved, the customer, etc. 
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3.3 Accentureôs Scenarios and Requirements 

In [20] there are a number of scenarios that impact upon the generation and use of an informal knowledge 

process model: 

¶ Non-task specific Knowledge Inquiry : Most enterprise knowledge management systems, 

including Accentureôs, are set up for the ñprototypicalò user with no specific task in mind. They 

may need information within the context of various enterprise tasks. Because of the variety of 

tasks, as with any search system, it is very important to provide a ñgeneral-purposeò knowledge 

management system with no specific user or task in mind, general enough that it can be used in 

many different contexts.  

¶ Proposal Writing : Accenture is a project-based company. This means that most Accenture 

personnel depend on limited-time contracts with client companies. Winning such contracts often 

requires writing a proposal. The current practice of proposal writing at Accenture involves the use 

of standard processes on the one hand, but also a variety of ad-hoc mechanisms on the other. 

Accenture has a set of standard processes called Accenture Delivery Methods. Those methods are 

collections of guidelines for common tasks, such as proposal writing or requirements elicitation.  

The methods guide the employee through the task by giving instructions about what information to 

gather, what documents to create, and so forth. Generally this is supplemented by non-standard 

practices: calling contacts that may have information on similar projects, using search to locate 

similar proposals, using instant messenger or email to gather additional information from 

colleagues and friends, and so forth.  

This is in line with the goals of ACTIVE that merge the top-down formal business processes with bottom-up 

knowledge processes that individuals in enterprises tend to use. 

The proposal writing is a typical example for a process template which has many slightly different instances 

and evolvements over time. The time aspect is very important and also the implicit modification of the 

process. Each knowledge worker is writing the proposal in his own way roughly following the process 

template but with own improvements. Making this implicit knowledge about process improvements aware 

and visible to others could help to make the entire process more efficient. 

This shows the strong connection between business processes and knowledge processes on the one side and 

on the other side how our approach could help to close the gap between both. 
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4 Reasoning levels 

In this section we explain the different reasoning levels we are going to use within ACTIVE. Reasoning 

levels explain the granularity of mining and responsibilities. In combination with section 5 it provides a 

complete picture of the approach we are following when we are talking about top-down and bottom-up. 

The top-down definition helps to define knowledge process templates. It supports the recording of actions 

related to the usage of applications and resources. This is a refining process and will be supported in a semi-

automated approach. This means the user is involved as well the system itself could give recommendations 

which is supported by the bottom-up analysis. The bottom-up analysis helps to suggest new actions, 

activities, and knowledge processes as a result from mining. 

 

In general terms we have identities three levels with different responsibilities and focus (see Figure 8). 

¶ Level 1 (Monitoring level): This is the bottom level. On this level the platform is handling the 

monitoring of events. Each event has a specific input and produces a specific output. Furthermore 

the context an event occurs is an important. Data mining and pattern prediction will be based on 

this information (event with input/output, actor, and context). A pattern is a óregularity within a 

logô. The notion of knowledge processes does not exist on this level. This level can also be seen as 

application level because we care just about the chain of events or application and how they are 

used and the flow of data. This level communicates with level 2 through a pattern definition 

(exchange) language (this is out of scope of this document). 

¶ Level 2 (Users level): At this level the basic concept is an action and a task. A task consists of 

different actions. An actor is driving an action and a task. The user or knowledge worker is the key 

entity at this level. He or she is the main driver of a knowledge process but may involve others. A 

knowledge process is a sequence of actions with a well-defined start point and end point. In 

addition to a business process there is a value of the process and the specifics will depend on the 

user. This level interacts with level 1 by requesting for a specific action of a KP the follow-up 

action from level 1 as a recommendation. 

¶ Level 3 (Business process level): This level is out of scope of this document and will not be 

covered by the knowledge process model but the overlaying business process provides important 

information about the context a knowledge worker is driving his knowledge process. Thus, such 

information supports mining. The main entity at this level is the organization with business-driven 

goals. 

 

The top-down and bottom-up approaches are overlapping approaches with several connection points. In 5.1.3 

we define event pattern on level 1 and action pattern on level 2. An action pattern could be an action, a task, 

or even a (task) context. 
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Figure 8: Reasoning Level 
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5 ACTIVE K nowledge Process Model 

This section describes the knowledge processes model. Firstly, we start explaining some terms used in the 

next sections. Secondly, we will start to explain the temporal aspects of knowledge processes. Furthermore, 

this section explains the necessity of combining top-down and bottom-up approaches when distinguishing 

between system and non-system events. 

Finally, we will present the overall initial model. 

5.1 Terminology 

The main concepts of the process model are: Environment, context, action, task, event, actor, and goal. 

Therefore, we are going to provide a short definition at this point before we are motivating temporal, 

contextual and mining aspects. 

5.1.1 Environment 

In a generic sense an environment is a medium which allows considering numerous kinds of contexts 

describing the plethora of situations dynamically arising on the course of a process. The environment is 

surrounding of the knowledge worker. It defines the boundaries the knowledge worker (actor) can interact 

with others. It defines the universe for the execution of knowledge processes, actions, tasks, and events. 

Furthermore, the environment contains all the contexts for the knowledge worker (see Figure 9). States are 

associated to the environment which means that the environment can be transformed over time trough states 

(see also section 5.1.5). An action triggers an event which changes the state of the environment. The actor 

will continually execute actions to drive the transformation of the environment until it reaches a state in 

which the actor reaches his goal. 

 

 

Figure 9: Environment and context 

 

5.1.2 Knowledge Processes, Tasks, and Actions 

A knowledge process has its environment and context. A transformation from one state of the context to 

another state is triggered by an activity executed by an actor. An activity performed by an actor brings 

changes to the environment. Activities are distinguished into primitive and complex. Usually an activity is 

considered to be primitive if no decomposition will reveal any further information which is of interest [21]. 

Those primitive activities are called actions. Tasks are hierarchical and consist of tasks and/or actions (see 

Figure 10). An action could either be a task, an admissible action, or even more specific a follow-up action. 

An admissible action is one which is a potential follow-up action, a candidate. A follow-up action is an 
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action selected by an actor and executed. This action can have different states. It is either in a created, active, 

stopped, or final state. 

 

Figure 10: Knowledge Process, tasks, and actions 

As already mentioned a knowledge process is a loosely defined and structural ramified collection of tasks. 

The structure of such a process and the order of tasks and actions are not fully defined at the start of a KP. 

Many actions require a decision by an actor about the follow-up actions. At such a decision point the actor 

uses his (tacit) knowledge and the current working context to decide for the successor action. To complicate 

matters, as circumstances change, the actor may decide to work in a different context, rather than follow the 

normally expected pattern.  

5.1.3 Events 

An event is an evidence of action, e.g. something which the AKWS is aware of, and which forms an input to 

the event mining service. Typical events would be 'Word file opened' or óFile closedô. There can be other 

events which AKWS is not aware of (e.g. talk to a colleague). Therefore, we distinguish between system 

events (observable) and non-system events (non observable) (see Figure 11). In section Error! Reference 

source not found. we elaborate the two event types in more detail. 

 

Figure 11: Actions and events 

5.1.4 Actor , Goals, and Driver 

A goal is the state of the context which the actor wants to reach. Goals are assigned to actors. The purpose of 

a knowledge process is the achievement of one or more goals. To achieve certain goals the actor uses his 

tacit and explicit knowledge. For knowledge processes the actor uses his knowledge to decide about follow-

up actions out of a list of admissible actions (see Figure 12). A driver usually triggers the actor to make a 

decision about a follow-up action. Usually this driver is triggered by a state change of the context and/or 
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environment. A goal is not captured from bottom-up but it could be defined by an actor for the top-down 

approach. 

 

Figure 12: Actor, goal, and decision 

 

5.1.5 Context 

A context is a particular set of items (comprising actions, activities and information resources). This set of 

items is used to achieve a particular undertaking. 

The notion of Context is defined within the environment. It covers the social structure within an organization 

or the skill of the person. Furthermore it sets the boundaries of an event or a task which with it is associated. 

A Context can form a hierarchy in a sense that sub-contexts define restrictions of their parent environment. 

Finally, a Context has a name which is unique and helps to identify the context. 

The context a knowledge worker is in when deciding about follow-up actions is very important for mining 

and prediction. There are various definitions for context and understandings. For further discussions we 

would like to define what we see as environment, context, context switches, and context transitions. In 

Figure 13 all the terms and situations are presented. 

The environment is the surrounding (the universe) for the knowledge worker containing all possible contexts. 

It defines the boundaries a knowledge worker is executing his work. Contexts can be totally disconnected, 

for example different projects, overlapping, and contained, for example a project (contained context) for 

customer Fabrikam (super context). 

Furthermore, there are situations which either forces the knowledge worker to switch context, for example an 

urgent mail from the management (AĄC), or forces the knowledge worker to transit the context (AĄE or B 

Ą C). In some cases there are events from the environment triggering a context switch, for example start of a 

new project where the context of the project did not exist before. 
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Figure 13: Context switch and context transitions 

5.1.6 Resources 

A resource represents an object connected with an action and used with an event. For an action resources are 

attached as guidance for usage. This could be a word template, an URL to look at, or a person which is an 

expert to execute a task. A resource for an event is the input or output of an event. 

 

 

Figure 14: Resources 

 

5.2 Context and Knowledge Processes 

There has been some recent research about context-aware processes. The major focus is on making business 

processes more flexible and adaptable [[22], [23]] .Therefore the challenge is to identify requirements for 

flexibility. As described in [[24]] the combination of all situational circumstances that impact the process 

design and execution can be termed the context in which a process is embedded. 

In ACTIVE we are investigating how knowledge worker use their knowledge to reach a certain goal. The 

steps, called actions, define an informal knowledge process. Therefore, a knowledge process is a loosely 

defined and structural ramified collection of actions. The structure of such a process and the order of actions 

are not fully defined at the start of a knowledge process. Many actions require a decision by an actor about 

the follow-up action. At such a decision point the actor uses his knowledge, including his tacit knowledge, 

and the context to decide about a successor action. In this way the actor drives and carries out the knowledge 

process. The context defines the boundaries and the environment in which the process is carried out and 

influences the actor with his decisions. Those decisions have to been taken during execution time over the 

process development path and lead to emerging structural ramifications constituted by admissible 

alternatives. 
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Compared to business processes and their demand for context-awareness to become more flexible and 

adaptable, knowledge processes are already flexible and adaptable through their nature. The context of such 

a process is defined by the environment the process is executed in. We can distinguish between four contexts 

which are relevant for informal knowledge processes (Figure 15): 

 

1. Context: An informal process is executed because it is part of specific work, like writing a 

proposal for a project. Important are the attached resources for the context. 

2. Business Context: The knowledge process is triggered by an activity of a business process on 

the enterprise level. In this case the business process activity is providing the context in which 

the informal process is executed. 

3. Task Context: The knowledge process is triggered by another knowledge process (maybe of a 

different worker). The task or action triggering the process is providing the context for the 

triggered process 

4. Environmental Context: The knowledge process is triggered by an event from the outside and 

is not work related, like stock prices are dropping which forces the knowledge worker to sell his 

stocks. 
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Figure 15: Relevant contexts for informal knowledge processes 

 

These relevant contexts for informal knowledge processes can be combined in the way that they build a 

hierarchy of contexts (see Figure 16). The knowledge worker will use the entire context hierarchy when he 

decides about a follow-up action. Storing the entire context data is useful for later reasoning about 

optimizing those processes and pro-actively supporting knowledge workers with recurrent executions. 
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Figure 16: Context model for informal processes 

 

5.3 Temporal Aspects of Knowledge Processes 

As already mentioned a knowledge process is a loosely defined collection of actions or tasks (see Figure 17). 

At the beginning of each execution of knowledge processes by a knowledge worker the structure of the 

instance is not clear. In the scenario there is a user Bob in a specific context ctx1. When he starts his process 

he can select an action out of a list of admissible actions (a1, a2, a4, a6). He decides that action a1 is the most 

applicable one. After he picks a1 the list of admissible actions might change because the situation changed. 

Bob has executed a1 so that he could select a new action out of (a2, a4, a6). He selects action a2 which again 

influences the list of admissible actions to (a3, a4, a6). After selecting a4 and finally a3 Bob reached his goal 

and is done with the process. 

While executing the different actions or tasks the knowledge worker creates a knowledge process trace. In 

this scenario the resulting knowledge process trace is context and user specific. It looks like 

ὑὖὄέὦ,ὧὸὼ1 = [ὥ1,ὥ2,ὥ4,ὥ3] 
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Figure 17: Temporal evolution of a knowledge process trace 
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Basically, a knowledge worker is carrying out a knowledge process trace out of a knowledge process. The 

knowledge process itself provides all alternatives. In contrast to business processes all possible routes 

through the process have not be defined. Each knowledge worker defines his own traces because he has to 

decide after each execution of an action about the follow-up action. Therefore, knowledge processes are 

highly dynamic and flexible. Furthermore, the knowledge process would never contain all possible actions at 

the beginning. A knowledge worker could bring in additional actions at any time. 

 

5.4 Knowledge Process Traces and per/post Conditions 

Knowledge processes traces are instances or routes either by the same knowledge worker or by different 

knowledge worker of a knowledge process. Those traces can vary because actions are not tightly coupled in 

there order. In Figure 18 there are 3 different traces; two from Bob and one from Alice. All traces are slightly 

different because there are actions which are not depended by others so that it highly depends on the 

knowledge worker and the context when those actions are executed. 

 

Figure 18: Three different knowledge process traces (different colours represent system [blue] and 

non-system [green, red] related actions) 

The dependability of actions to others results in pre and post conditions for actions. Therefore, we can derive 

certain constraints for actions and there dependencies (see Figure 19): 

¶ No conditions: There are actions, for example action A6 óTalk to personô, which can be executed 

anywhere within the trace. Those actions are loosely coupled to the rest  

¶ Pre/Post conditions: Actions which cannot be executed before another action, for example save a 

document before open does not work 

¶ Direct follow-up condition: Actions which directly have to follow its predecessor, for example 

identify information on web page when opened. 

 

Figure 19: Dependencies of actions 

 

Those conditions have influence on the list of admissible actions from which an actor can pick the follow-up 

action. Using the conditions it will help to (pre)filter this list of actions, for example admissible action for 


