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Abstract 

Knowledge processes are lightweight and highly flexible processes carried out by knowledge workers. Those 

processes depend highly on the knowledge worker who is driving the process. An activity- or task-centric 

approach promises the ability to organize these informal processes while preserving user choices, 

dynamicity, and flexibility. 

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. 

 

 

 

[End of abstract] 
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Executive summary  

This document precisely describes the functionality of the knowledge process 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. 

 

D3.2.2 is part of T3.2, which main general goals are to:  

¶ Provide users with tools and mechanisms for managing knowledge processes to improve their daily 

knowledge work. 

¶ Provide a contextual framework to pro-actively adapt knowledge processes using patterns from mining. 

¶ Provide methods to optimize knowledge processes and provide mechanisms to increase their dynamicity 

and flexibility. 

¶ Provide mechanisms and tools to monitor knowledge processes and use this information for mining and 

reasoning. 

 

The early prototype is focusing on providing tools and mechanisms for managing knowledge processes and 

defines the first version of the knowledge process framework enabling further activities like refactoring and 

pattern mining. For sharing knowledge processes we are following different approaches in addition to the 

AKWS resource sharing. We can either use semantic file system (SemFS) as described in [Active D3.1.1], 

via Semantic Media Wiki as a central process template repository, or via native proprietary sharing support 

via Windows Live Sync. 

 

Prescriptive, highly formalized process applications have enjoyed great success but there are definite limits 

of this approach. Highly formalized processes are known as business processes which are complex and cover 

several steps and decision points so that each actor performs only some of the steps and only few people 

(superuser) understand the entire process. But there are also processes where the content rather than the 

process description determines the outcome, like when preparing a bid or writing a proposal. Those 

processes depend highly on the knowledge worker who is driving the process and it is hard to separate them 

from those KWs. Those processes are called artful processes in Unified Activity Management (UAM) and in 

ACTIVE these processes are called informal knowledge processes. 

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 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 document presents the early prototype of a knowledge process framework enabling the knowledge 

worker to create and manage knowledge processes. Furthermore the presented framework provides features 

to track the execution of knowledge processes. To make it understandable to a knowledge worker,  the 

knowledge process appears as a task with subtasks. . 

This version contains a very first model of the concept of a task. For the next version of the knowledge 

process framework we will investigate if we could adapt models from NEPOMUK or other projects for this 

framework. For this we have to analyse if the existing models are sufficient for our approaches for 

refactoring and pattern detection (bottom-up approach). 

The early prototype or a slightly improved version of the knowledge process framework presented in this 

document will be integrated into the AKWS. 
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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 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 trace A knowledge process instance 

Knowledge process 

template 

Synonym for knowledge process 

Knowledge process 

refactoring 

Refactoring is well-known from code refactoring. Developers rearrange their 

code, extract methods, or just rename variables. Refactoring of knowledge 

processes is adapted from code refactoring. It is about rearranging of tasks and 

actions, combining tasks, or even replacing actions with other actions. 
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1 Introduction  

This document precisely describes the functionality of the knowledge process 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. 

 

D3.2.2 is part of T3.2, which main general goals are to:  

¶ Provide users with tools and mechanisms for managing knowledge processes to improve their daily 

knowledge work. 

¶ Provide a contextual framework to pro-actively adapt knowledge processes using patterns from mining. 

¶ Provide methods to optimize knowledge processes and provide mechanisms to increase their dynamicity 

and flexibility. 

¶ Provide mechanisms and tools to monitor knowledge processes and use this information for mining and 

reasoning. 

 

The early prototype is focusing on providing tools and mechanisms for managing knowledge processes and 

defines the first version of the knowledge process framework enabling further activities like refactoring and 

pattern mining. 

  

At a higher level, this deliverable provides an explicitly articulated structure for Knowledge Processes. WP2 

will identify knowledge processes by automatic and semi-automatic analytic approaches (such as statistical 

machine learning, data mining, social network analysis and statistics) as a result of usersô behaviour. Those 

models will provide an input to the pro-active and adaptive nature of ACTIVE through the knowledge 

process framework. 

  

Figure 1 provides an overview of the different building blocks. The knowledge process framework is at the 

core of pro-active knowledge process support. Later we will add functions for refactoring and optimisation. 

As already mentioned context and patterns will be provided from the mining services. 

 

  

Figure 1: Building blocks 

 

For knowledge processes we distinguish between knowledge process templates ï these are knowledge 

processes ï and knowledge process traces. Traces are instances of knowledge processes carried out by 
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specific users (Figure 2) while knowledge process templates could be seen as guidelines shared by 

knowledge workers. 

 

Figure 2: Different knowledge process traces (schematic) 

 

In the enterprise we can distinguish between different process levels (Figure 3). On the top there is the 

business process level. Business processes are relevant for the organization; involve usually different worker 

and roles. For business processes there is someone, like a super user, who defines the process for the 

organization. 

On the bottom level (Event level) there are only system relevant events which can be monitored and 

analysed. Mining and analysing is used to derive certain usage and behaviour patterns out of this data. 

The mid level, known as the knowledge process level, is user related; it connects the top and the bottom 

levels. . A worker (user) is carries out a knowledge process trace. This trace could be based on an existing 

knowledge process template (this is not mandatory). Alternatively, the knowledge process might be included 

or triggered by an activity at the business level. More examples of knowledge processes, including a much 

richer definition, are given in [Active D1.2.1]. 

At some point the interaction with level 1 could help the knowledge worker (level 2) with recommendations 

about relevant follow-up actions or resources to use. 

 

 

Figure 3: Process level 
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A knowledge worker defines and structures a task to fulfil a specific goal (see Figure 4). The goal of the 

knowledge process framework is to provide the functions which enable the user to define tasks. Tasks can be 

tailored into subtasks or actions (an action is atomic; it cannot be divided). Actions can map to patterns. 

Patterns are recurrent collections of events in the log. The events include system events, for example, word 

opened, document X loaded or browser opened and URL loaded. Actions reflect the actions of users, for 

example open document X or visit a URL. Thus, an action can be seen as a higher-level aggregation of 

events, for example the action open document X aggregates the two events word opened and document X 

loaded. 

 

Figure 4: Task structure and related patterns 

The knowledge process framework provides the functions to manage data, for example tasks, subtasks, 

actions, goals, users/actors, and resources. 

This deliverable presents the results of the early prototype. Our approach was not to fully support all possible 

scenarios, but to investigate the feasibility of the approach and the alignment with the overall AKWS 

architecture. Thus, the early prototype covers functions to manage tasks, subtasks, actions, and resources As 

a consequence, the underlying task model is not necessaril y final; we will investigate this further in the next 

version of the framework. By taking this pragmatic approach, it should enable us to use a simplified task 

model and investigate how it can combine the top-down and bottom-up approaches. 

1.1 Document overview 

This deliverable is structured as follows. This document starts with the motivation for the development of a 

knowledge process framework and reviews related activities outside of ACTIVE. Section 3 provides an 

overview about the overall architecture of the early prototype for knowledge process support. In section 3 we 

explain in detail the interfaces and data schema we are using for the early prototype. In section 4 two small 

validation scenarios show how the prototype can be used. In section 5 we summarize the results and provide 

an outlook for the next phases of the work. In the annex we provide a subset (data contract and service 

contract) of the WSDL for the TaskService. 
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2 Background 

This section summarises the motivation for the development of a knowledge process framework, and reviews 

related activities outside the ACTIVE project. 

2.1 Motivation  

As stated in [Hill et. al. 2005] prescriptive, highly formalized process applications have enjoyed great 

success but with definite limits of this approach. Highly formalized processes, known as business processes, 

are complex and cover several steps and decision points. As a consequence, each actor performs only some 

of the steps and only a few people (for example, a superuser) understand the entire process. But there are also 

processes where the content rather than the process description determines the outcome, for example when 

preparing a bid or writing a proposal. These processes depend highly on the knowledge worker who is 

driving the process and it is therefore hard to separate the two. In contrast to Hill we think that there are 

similar processes for similar knowledge workers within the enterprise, so that we can compare them to 

extract the knowledge process out of it. These processes are called artful processes in Unified Activity 

Management (UAM); in ACTIVE these are known as informal knowledge processes.[Hill et. al. 2005] 

claims that an activity-centric approach promises the ability to organize these informal processes while 

preserving user choices, dynamicity, and flexibility. 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. The knowledge process work in ACTIVE will  analyse the informal knowledge processes and try 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 the knowledge process actions .  

2.2 State-of-the-art  

The simplest way to manage tasks in terms of managing a to-do list is the approach implemented and 

provided by Outlook. This is just a simple list of to-do items containing a due date and a short description. 

Furthermore it is possible to add various categories to these items. In many cases this list might be sufficient 

to manage daily tasks or the tasks for that week, but will not be satisfactory for following an informal 

knowledge process. 

On the other side there are heavyweight business process managing tools. As stated in [Hill et. al. 2006], in a 

complex business process, each actor performs only some of the steps, but only a few people fully 

understand how the entire process works. Those tools are far to complex to support a knowledge worker 

during his or her daily work. The complexity of such a tool would increase the cost of formalizing informal 

knowledge processes. [Hill et. al 2006] stated that when the cost of formalizing a process is too high, an 

alternative approach is needed. 

There are some approaches close to the approach we have taken for the knowledge process framework. In 

the Unified Activity Management (UAM) activities are a first class citizen [Moran 2005] which means 

activities are a central element within this approach. It distinguishes between a process mode, an activity 

mode, and an action mode. This is different to the approach we are taking; with our top-down and bottom-up 

strategy, the knowledge process level contains the action and the activity mode, while the bottom layer 

contains the actions events. The nature of a unified activity in UAM, describes social artefacts that support 

the management and execution of work, is in contrast to our approach. In ACTIVE, activities and actions are 

descriptions of behaviour that model the activities that people carry out. In addition activities and actions can 

also be used to support the management and execution of work. NEPOMUK are following the same 

approach. The main difference to UAM as stated in [Taylor 2009] is the integration of the Semantic Task 

Management Framework (SMTF) into the Social Semantic Desktop (SSD). 

For the next version we will investigate if the task model used in NEPOMUK is feasible for defining 

ACTIVE knowledge process models, and determine how this maps to trace the execution of such tasks/ 

processes. 
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In [Cozzi et. al., 2006] they propose to expose activities as a Web Service following a REST approach, 

which is similar to our approach of exposing the TaskService as a Web Service using SOAP; something 

which will be useful when we have to integrate security and privacy features. 
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3 System Architecture 

In this section we describe the overall architecture (see Figure 5). The framework follows a service-oriented 

approach, but also offers some functions on the client-side. 

On the client-side the knowledge process framework enables the user, via the taskbar, to define and 

restructure knowledge processes and tasks. It can be used to associate resources, like documents, URLs, or 

persons, with tasks. The knowledge worker can also restructure a currently running KP or set the active task 

in the taskbar. 

Extensions, like recording and wizard, support the user creating new knowledge processes. The user can 

create KPs from scratch, either by defining the tasks step by step, or by recording the steps, like open 

documents or ULRs. The wizard can help the knowledge worker to create a new KP from an existing 

template. Those templates can either be stored in a shared folder through the AKWS native resource sharing, 

, by using either SemFS (semantic file system - the work of task 3.1), or the Semantic Media Wiki. Both 

options are possible but not covered within this early prototype. The usage of a shared folder will be handled 

on the client-side, while the integration and connection would happen on the server-side. 

 

 

Figure 5: Knowledge process framework architecture 

The TaskService is located on the server-side and connects the task management with other AKWS services, 

for example infrastructure services for user management, context service, and the task mining service. The 

knowledge process traces are stored within the task store. 

In the following sections we provide a more detailed description of the TaskService, Taskbar and the Wizard, 

the core modules of the early prototype. 

3.1 TaskService 

The TaskService is the core of the knowledge process framework. It offers an interface to manage tasks, and 

to associate tags and resources. Furthermore it tracks the invocation of tasks. A TaskExecution is defined by 

an actor, the time, and the state the task is in. 

In future the TaskService will also provide functionality to connect the top-down approach and the bottom-up 

approach. It will help to express pattern and associate events. 
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Technically, the Task Service is realised as a normal Web Service; this provides as much interoperability as 

possible. The service provides a service and a data contract. 

Data contract 

The data contract of the TaskService consists of four complex data structures (see Figure 6). The central type 

is the Task class. The Task references itself to create a hierarchy of tasks. A task can consist of subtasks. A 

task without a parent task is a top-level task or a knowledge process. The attributes Name Order, 

Description, and TaskTemplateURI are simply there to describe the task. The order attribute describes the 

position of the task in the collection of subtasks. The TaskTemplateURI points to an external knowledge 

process template if needed. 

The difference between a knowledge process (template) and a knowledge process trace is defined by the 

TaskExecution class. Using data of a task, the TaskService enables the system to track an instantiation and 

TaskExecutions of a task and a subtask by knowing when and by whom the task is called. If a task has no 

associated TaskExecutions, or only Task Executions in the CREATED state, the task hierarchy defines only a 

knowledge process template without any invocations. If a task has an associated TaskExecution in state 

ACTIVE, STOPPED, or FINISHED, the task has been executed and is therefore part of a knowledge process 

trace. The complete knowledge process trace can be created via the predecessor and successor references. A 

Task Execution also keeps track of when a task is started and stopped and also by whom. 

Furthermore, resources can be attached to a task. Resources can have the type of a file (WORD, PDF, 

EXCEL), an URL, an EMAIL, or a PERSON. This list is extendable by other types if needed. TaskExecutions 

and resources are also connected so that the service can keep track of the resources used by a TaskExecution 

of a task and the action (CREATED, MODIFIED, DELETED, VIEWED). 

Tasks can also be tagged. This helps to retrieve tasks from the store using semantic annotations and is used 

for example by the Wizard (see 3.3). The TagName can either be a reference to an external service providing 

tags or just a simple text. The system determines this by the type attribute of the Tag class 

The data contract is presented in Annex I. 

 

Figure 6: Data model 
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Service Contract 

The service contract specifies the interface of the service. As already mentioned, this TaskService is exposed 

as a Web service; the service contract is part of the WSDL. Table 1 explains in detail the operations offered 

by the TaskService to manage tasks, resources, and task TaskExecutions. 

 

Table 1: ITaskService Interface 

Task [] GetTasks();  Returns all top level tasks (knowledge process traces) 

of a specific user from the store 

Task [] GetSubTasks( string  TaskId);  Returns the next level of tasks for a given parent task 

from store 

string  CreateTask( Task  NewTask);  Creates a new task (knowledge process trace) as a top 

level task 

string  AddTask( string  TaskId, Task  

SubTask);  
Adds a sub task to a given parent task 

void  DeleteTask( string  TaskId);  Deletes a task 

void  UpdateTask( Task  Task);  Updates a task; it is important that the ID of the task 

exists in the store 

string  AddResourceToTask( string  

TaskId, Resource  Resource);  
Adds a resource (file, URL, person) to a task 

void  RemoveResource( string  

ResourceId);  
Removes a resource from the store 

void  UpdateResource( Resource  

Resource);  
Updates a resource in the store; it is manadtory that the 

resource ID exists 

string  AddTaskInnvocation( string  

TaskId, TaskExecution  

NewTaskExecution );  

Adds TaskExecution data to a task 

void  

UpdateTaskInnvocation( TaskExecution  

TaskInnvocation);  

Updates TaskExecution data; it is important that the 

ID of the TaskExecution exists in the store 

void  RemoveTag( string  TaskId, string  

TagId);  
Removes a tag from a task 

String AddTag( string  TaskId, Tag 

NewTag);  
Associate a task with a tag 

 

3.2 Taskbar 

As part of the knowledge process framework, ACTIVE provides a desktop tool, the Taskbar, for creating and 

managing knowledge processes in peopleôs daily work. The purpose of this tool is threefold:  

¶ Firstly, the ACTIVE Taskbar offers an effective integration of the userôs knowledge processes and tasks 

with information resources and their corresponding applications for more efficient information 

management. 

¶ Secondly, this tool displays a consolidated front-end for knowledge processes in several levels of detail 

in relation to information resources and the corresponding application.  

¶ Finally, it offers the basic mechanisms for managing knowledge processes, tasks, and information 

resources (e.g. create, modify, search, import/export, share, etc.).  

¶ In addition, it also reduces task switching and context loss: relates tasks, applications and information 

objects 

This approach reduces the time for task switching, helping users to structure their daily work into processes 

and tasks in relation to information resources, and reducing the time for task switching and context loss. As a 

concept proof, D3.2.1 has developed an early prototype focusing on all the required basic features and 
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mechanisms for managing knowledge processes, and defines the first version of the knowledge process 

framework, which will enable further activities like refactoring (T3.3 - Optimization and refactoring of 

Knowledge Processes) and pattern mining (WP2 ï Context and Knowledge Process Mining). 

The features provided in this prototype include:  

¶ A visualization list for knowledge processes, and a related tree for tasks and related information 

resources (like a pdf file).  

¶ Creation and deletion of knowledge processes, tasks, and information resources. Edit and manipulation 

capabilities (like tasks order).  

¶ Office and pdf files can be associated to tasks, loading the corresponding metadata (e.g. keywords, 

author, creation date, last modification, and so on).  

¶ Users can export/import a knowledge process,  to/from an xml file (a very basic sharing mechanism). 

¶ For an information resource, users can open it with just a double click. Besides, a user can open all the 

information resources associated to a task.  

¶ For a knowledge process, users can set a task as an ñactive taskò, and open all the associated 

information resources.  

¶ Users can add tags to knowledge processes, tasks, and information resources. We also provide a basic 

search mechanism, and a basic suggestion mechanism for tags using the Open Calais service.   

 

3.3 Wizard  

The creation, manipulation, and sharing of knowledge processes, templates or instances, requires a 

considerable effort. The intention of using some wizard mechanisms for the knowledge process framework 

will help to alleviate this issue, thereby facilitating its use, and ensuring the global success of the framework.  

In general, a wizard is a user interface element where the user is presented with a sequence of dialog boxes 

with regard to a particular final intent. Through these dialog boxes, the user is led through a series of steps, 

performing tasks in a specific sequence. Sometimes it may be possible to reach the same result without using 

the wizard. However, it is likely to be easier to perform this task using the wizard, especially for complex or 

infrequently performed tasks where the user is unfamiliar with the steps involved. 

In our framework, the usage of a wizard is threefold:  

¶ Firstly, it guides knowledge workers to select a template or instance based on some keywords, tag 

cloud, or according to some sort of recommendation and ranking. Figure 7 depicts a simple mock-up for 

search based on a tag cloud and tags.  
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Figure 7: Wizard using tag clouds and search 

 

¶ Secondly, it guides knowledge workers to create a template or instance from a previous one. In the case 

of users creating a template or instance from scratch, the wizard might guide with suggestions like task 

balance or related tasks. Figure 8 depicts a basic mock-up of what the suggestion process might look 

like.  
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Figure 8: Knowledge process creation via wizard 

¶ Thirdly, it guides knowledge workers to share templates and instances, according to personal, group, 

and organizational access policies, into local and community repositories. Figure 9 depicts a basic 

mock-up for templates and instances available in the local and the BT repository.  
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Figure 9: Overview of available templates 
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4 Example 

This section provides a short validation scenario concerning a hiring process. This sample shows how a 

person ï in this case Alice ï would use the Taskbar to define certain tasks for the hiring process in her small 

company. The company is so small that, so far, there is no valid business process defined for hiring people; 

because of this, the process is not fixed or well-defined. It depends highly on the skills and experiences of the 

hiring expert. 

4.1 Hiring process 

We picked the hiring process because it is a common process within the enterprise. The process is an adapted 

version of the hiring process you can find in [Hill et. al 2006]. The following actors participate in this 

process (see Figure 10): 

¶ Dave, the hiring manager (manager of the group with a vacancy)ðMakes the ultimate decision as to 

whether to hire a candidate 

¶ Alice, HR hiring specialistðPerforms the initial filter of candidates and only forwards to Frank those 

that she deems appropriate 

¶ Bob, Aliceôs assistantðPerforms administrative functions for Alice 

¶ Boss, Aliceôs boss 

¶ Chris is the candidate applying for the job 

 

 

Figure 10: Hiring process 

The following list explains the process steps and with whom and what Alice is communicating: 

1. Boss informs Alice that Dave has a vacancy. 

2. Alice and Dave exchange e-mails on the text of the job description and then meet to finalize. 

3. Alice posts the vacancy in the online service with the text from the e-mail. 


