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Abstract 

This document describes the early prototype for knowledge process optimization. The deliverable is a 
prototype. Therefore this document focuses on explaining the overall architecture and design of the 
underlying software. Furthermore it provides documentation about how to use the foundation classes for 
metrics and measurements of knowledge processes. 

Knowledge processes in the scope of ACTIVE are about knowledge workers using knowledge (skill, 
experience, etc.) to carry out a process to reach a specific goal. Knowledge processes within an enterprise 
mainly depend on three different factors. Firstly, there are business processes (BP) that might trigger 
knowledge processes. Secondly, a knowledge process triggers another knowledge process of another person. 

Thirdly, knowledge workers will use the existing knowledge within the organization by using for example 
document repositories or Wikis. 

This deliverable provides foundation classes to calculate overall knowledge process trace indicator based on 
different categories of metrics. The calculation is based on metrics and measures defined in deliverable 
D3.3.1 where we adapted metrics of business processes and workflows about complexity and costs for 
knowledge processes. 

[End of abstract] 
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Executive summary  

This deliverable is about an early prototype for metrics to quantify knowledge processes (KPs). Knowledge 
processes in the scope of ACTIVE are about knowledge workers using knowledge (skill, experience, etc.) to 
carry out a process to reach a specific goal. 

Knowledge processes within an enterprise mainly depend on three different factors. Firstly, there are 
business processes (BP) that might trigger knowledge processes. An activity of such BPs might force a 
knowledge worker to start a knowledge process, like preparing a presentation or preparing a bid. Secondly, a 
knowledge process triggers another knowledge process of another person. For example Bob has to prepare a 

presentation and could ask Alice to provide some input to him. In this case, Bob uses connections of his 
social network to enforce his informal process. Thirdly, knowledge workers will use the existing knowledge 
within the organization by using for example document repositories or Wikis. 

This deliverable provides foundation classes to calculate overall knowledge process trace indicator based on 
different categories of metrics. The calculation is based on metrics and measures defined in deliverable 
D3.3.1 where we adapted metrics of business processes and workflows about complexity and costs for 
knowledge processes. 

We categorized the metrics into 

¶ Measurable metrics, like size, performance or external costs 

¶ User-dependable metrics, like skill or feasibility 

¶ Qualifiable measures, like quality of the result or satisfaction 

 

Furthermore, using a logic score of preferences (LSP) -based approach enables us to express the knowledge 

process trace indicator as a function of metrics of all these categorizes. This provides a highly flexible 
methodology to aggregate different metrics. 

To provide a framework supporting refactoring and optimisation of knowledge processes, the work is 
divided into three steps: 

¶ Define metrics and measures to quantify knowledge processes: This work is done in D3.3.1 and the 
results are metrics for knowledge processes and a flexible and extendable for quantification. 

¶ Foundation for knowledge process optimisation: This work delivers the basic libraries for 
quantification and calculation to be reused in visualisation and refactoring. 

¶ Refactoring of knowledge processes: This work will focus on the refactoring of processes and will try 
to provide refactoring pattern for knowledge processes. 

In this document we present the early prototype of a knowledge process optimisation framework enabling the 
knowledge worker to measure knowledge processes. The current prototype provides a foundation for 
measurements to calculate process indicator, quality measures, and trace indicator as describes in deliverable 

D3.3.1. The foundation is designed to be easily extendable. New measures can be integrated and added as 
new queries on top of the existing data structure. 

The next version will contain features for refactoring and visualisation. Since visualisation depends on work 
which is carried out in task 3.2 we postponed the integration until the results will be available there. The 
same applies for refactoring. 
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Abbreviations 

 

AKWS  ACTIVE Knowledge Workspace 

API  Abstract programming interface 

BP  Business Process 

KP  Knowledge Process 

QM  Quality measures 

PI  Performance indicator or process indicator 

TI  Trace indicator 

KPI  Knowledge process indicator 
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Definitions 

A list of definition of terms used in the main body may be useful, especially if you use newly introduced 
terms or your definition deviates from a commonly used definition. 

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

[Drucker 1996]. 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 [Davenport 2005]. 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. 

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

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

actions 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, also his tacit knowledge, and the context to decide 
for the successor action. 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. Dynamic 
ramification is the one of the key features of typical KPs. 

Knowledge process 
instance 

One knowledge process execution path. 

Knowledge process 
template 

Synonym for knowledge process or knowledge process pattern. It is the top-
down master for knowledge processes 

QM metrics QM metrics (QM) define the weighed sum of all qualifiable measures, such as 
quality of the result or satisfaction with the process 

Performance indicator Performance indicator (PI) is the weighted sum of all measurable metrics, such 
as, size, dependability, separability etc.  

Trace indicator Trace indicator or knowledge process trace indicator is the efficiency of a 
process defined as the ratio of QM and PI. 
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1 Introduction  

ñRefactoring is a controlled technique for improving the design of an existing code base. Its essence 
is applying a series of small behavior-preserving transformations, each of which "too small to be 
worth doing". However the cumulative effect of each of these transformations is quite significant. By 
doing them in small steps you reduce the risk of introducing errors. You also avoid having the 
system broken while you are carrying out the restructuring - which allows you to gradually refactor 
a system over an extended period of time.ò 

- Martin Fowler, author of the book ñRefactoring: Improving the Design of Existing Codeò 

 
This document describes the functionality of the knowledge process optimization framework. It thus outlines 
the features expected in the prototype to enable the case study partners to understand how the deliverable can 
be used in each case study. 
 

D3.3.2 is part of T3.3 which main general goals are:  

¶ Provide strategies on how to optimize or refactor created Knowledge Processes to increase their 
dynamicity and flexibility 

¶ Provide semi-automatic processes to refactor Knowledge processes.  

¶ Provide mechanisms to optimize processes more quickly and reliably. 

¶ Provide refactoring pattern. 
 
The mentioned goals are quite challenging so that the work is divided into three steps: 

¶ Define metrics and measures to quantify knowledge processes: This work is done in D3.3.1 and the 
results are metrics for knowledge processes and a flexible and extendable for quantification. 

¶ Foundation for knowledge process optimisation: This work delivers the basic libraries for 
quantification and calculation to be reused in visualisation and refactoring. 

¶ Refactoring of knowledge processes: This work will focus on the refactoring of processes and will try 
to provide refactoring pattern for knowledge processes. 

 
This early prototype defines the foundation for knowledge process optimisations. Therefore it is focusing on 
providing tools and mechanisms for quantifying knowledge processes based in metrics and measures defined 
in deliverable D3.3.1. 
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Figure 1 provides an overview of the different building blocks. The knowledge process framework is at the 
core for pro-active knowledge process support. The knowledge process optimisation is part (or will become 
part) of the knowledge process framework because it uses data from top-down and button-up approaches. 
Nonetheless, the current implementation can also be used as a standalone library within other frameworks 
although process information has to be aligned. Later we will add functions for refactoring and refactoring 

patterns. Context, task and action patterns will be provided from the mining services. 
The architecture section will give more detailed insights into the framework and how things work or will 
work together. 

 

Figure 1: Building blocks 

 
For knowledge processes we distinguish between knowledge process templates ï these are knowledge 
processes ï and knowledge process instances (or traces). Instances of knowledge processes are the real 
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execution paths carried out by specific users (Figure 2) while knowledge process templates could be seen as 

guidelines shared by knowledge workers (or managers). 
 

 

Figure 2: Different knowledge process traces (schematic) 

 
Refactoring is a term which is coined by Martin Fowler. He is using this for source code improvements. As 
Martin Fowler stated in his book about refactoring that it is a controlled technique for improving the design 
of an existing code base. Its essence is applying a series of small behaviour-preserving transformations, each 
of which "too small to be worth doing". Refactoring of knowledge processes is pretty new but it is still 
comparable to code refactoring. One fundamental property of knowledge processes is that execution paths 
might be different from time to time even for the same knowledge worker. They emerge or improve over 

time. Thus, Aliceôs first travel expenses might be the chain of A-B-C while the next time she is doing it in a 
different order such as A-C-B. The next time she is using a template so that she is able to replace C-B with 
D. For Bob it is totally different, maybe because his role is different or he has just different skills. 

Therefore, refactoring becomes useful to support a knowledge worker improving his daily work. In 
combination with metrics and measures of knowledge processes it can help also to improve knowledge 
process templates by comparing knowledge process instances with the óidealô, pre-defined templates. Finally, 
a comparison can help to change and improve the templates, to make the óidealô real. 

1.1 Document overview 

This deliverable is structured as follows. This document starts with the motivation for the development of 
knowledge process optimisation libraries. Section 3 provides an overview about the overall architecture of 
the early prototype for knowledge process optimization and refactoring. In section 3 we also explain in detail 
the interfaces and data structure we are using for the early prototype. Section 4 covers the test and validation 
scenario for this first prototype and shows how to start the test cases. In section 5 we are summarizing the 
current state and providing an outlook for the next milestones. 
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2 Background 

This section shortly motivates the development of knowledge process optimization libraries. The state-of-the 
art is already covered in deliverable D3.3.1. 

2.1 Motivation  

Skilled knowledge workers follow their own individual ways of working to solve complex problems; these 
informal processes embody each personôs experience, skills and knowledge. An informal process is a 
collection of actions without any specific order of those actions. These processes are knowledge intensive 
processes. In contrast to business processes which are formal, standardized, with well-defined roles and 
repeatable with high repetition rate, informal processes are used by people to perform difficult tasks which 
require complex, informal decisions among multiple possible strategies to fulfil specific goals. 

Knowledge workers often create informal processes on the fly in every situation of their daily work. We can 

divide those informal processes into semi-formal and órealô informal processes. Semi-formal processes still 
follow a ómaster planô, are in the scope of a single user or a smaller team, the repetition rate is much lower 
than the one for business processes and they require domain relevant skill and experience. Very often 
companies define static business processes which are not executed exactly as planned. They convert over 
time into semi-formal processes as knowledge workers follow their own execution strategy. Examples of 
semi-formal processes can be found everywhere in the knowledge workers life, like ómarketing a new 
productô, óresource planningô, or óproposal writingô. Therefore, we distinguish between semi-formal 
processes and informal processes. Semi-formal processes are sequential tasks which can be formalized at 

execution time and can be directly traced to the product value. Informal processes cannot be formalized since 
they stay dynamic in time and scope. 

Processes and workflows

Informal
Formal

Semi-
Formal

Standardised 
Flow diagrams

Execution

Dynamic flow
Diagrams

Planning

Events and 
Actions

Decision

Supported by 
ERPΣ /waΧ

Rate of 
occurrence

 

Figure 3: The long tail of business processes 

 

In ACTIVE we will support processes with innovative application systems by transforming business and 
informal processes into semi-formal processes. We are connecting top-down and bottom-up approaches. 
Top-down means that we start from a descriptive level where the knowledge worker defines his tasks and 
activities (or they are derived from business- or master process). We offer different ways on defining 

processes, such as recording or reusing and adapting existing definitions. 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. 
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Figure 4: ACTIVE tools to support semi-formal processes 

 

The developed and learned "semi-formalized processes" 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 analyses the informal processes and identifies recurring sequences and 
patterns within a process of a single person or a team so that tacit knowledge becomes explicit as usersô 
frequently used informal processes are learned. 

Based on this general motivation deliverable D3.3.1 describes how to make different knowledge processes 
comparable. The deliverable states that there are different factors which might influence the quantification of 
such processes which is illustrated with the following example. In Figure 5, different knowledge process 
traces are depicted. At KP#1 Alice executed action A to create information. In action B she talked to another 
person and in action C she reused the created information. The overall rating of this knowledge process is 12. 

At this point it is not important to define what rating really means. It could be time, cost, etc.. The abstract 
rating could be seen as a placeholder for various measures which are applicable for knowledge processes. In 
KP#2 Alice changed the order and reuses the information directly after the creation which is better because it 
reduces the risk of losing information or parts of it (the dotted lines of the rectangle in the figure highlights 
the modifications compared to Aliceôs KP#1). In Aliceôs KP#3 she replaced actions C and B with an 
alternative action D. The rating increases to 11. But the rating represents only quantifiable values. When 
talking about knowledge processes the knowledge worker is important to drive such a process. Thus, 

alternate values are also important to evaluate knowledge processes, for example the skills of a user, if he or 
she has the rights to access information or if it is possible to reuse knowledge from other users. 

Bob is doing the same KP in a different way because of his skill and social network connections to Dave. He 
is able to execute Z in combination with Dave. This is reducing the rating to 8. 




















