
 

 

 
 

 

 

 

Large Scale Integrating Project 

 

Grant Agreement no.: 257899 

 

 

D2.1 – SMART VORTEX INFORMATION MODEL   

 

SMART VORTEX –WP2-D2.1 

 

 

Project Number FP7-ICT-257899 

Due Date  

Actual Date  

Document Author/s:  Lars-Åke Johansson, Mats Gustafsson, 

Mathias Johanson, Stefan Knoll, Stephan 

Lukosch, Jordan Janeiro Lopes Da Silva, 

Gwendolyn Kolfschoten, Tore Risch 

Version: 1.1 

Dissemination level  

Status Final 

Contributing Sub-project and 

Workpackage 

WP2 

Document approved by  

 

 

 

 

 

 

 

 

 

 

 

 

Co-funded by the European Union 



 

SMART VORTEX WP2 / D2.1                                                                                                   ii 

Document Version Control 

Version Date Change Made (and if appropriate 

reason for change) 

Initials of 

Commentator(s) or 

Author(s) 

 

0.1 110412 First version LÅJ  

0.2 110414 Minor revision MJ  

0.3 110520 Development of models LÅJ, MJ  

0.4 110609 More text, integration of collaboration 

process models from DUT  

MJ  

1.0 110628 Final version MJ  

1.1 110629 Mistake corrected in Collaboration view. MJ  

 

 
Document Change Commentator or Author 

Author 

Initials 

Name of Author Institution 

LÅJ Lars-Åke Johansson Alkit Communications 

MJ Mathias Johanson Alkit Communications 

 

 
Document Quality Control 

Version QA Date Comments (and if appropriate reason for change) Initials of QA Person 

1.1 30/06/2011  RR 

    

    

 

 

 



 

SMART VORTEX WP2 / D2.1                                                                                                   iii 

 
 

Catalogue Entry 

 

Title 

SMART VORTEX Information model 

Creators  

Subject  

Description  

Publisher  

Contributor  

Date  

ISBN  

Type  

Format  

Language English 

Rights  

 
Citation Guidelines 



 

SMART VORTEX WP2 / D2.1                                                                                                   iv 

EXECUTIVE SUMMARY  
 

In this deliverable the information model of the Smart Vortex framework is presented. This 

model is important in order to realize adequate data stream analysis and new collaboration 

services, in accordance with the business goals of the industrial companies in line with the 

Smart Vortex vision. The information model is also important for showing the inter-

relationships between different technological components, users, actors and services. 

 

The model has been developed using a value-based business analysis of the industrial partners 

of the consortium, identifying the services these companies will offer on the market. 

 

The model is defined on a generic level in this document. This is because the model should be 

valid for all business cases of the industrial partners, and will hence need specialization for 

different uses.  

 

It is important to point out that the models will need to be updated throughout the project, to 

reflect new insights as the requirements are analyzed further.  
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1. INTRODUCTION  
 

1.1. Background 

 

In Work Package (WP) 2 of the SmartVortex project, the system architecture of all 

components of the project's technological suite will be defined. This includes technical 

specifications of all components as well as a high level description of the entire suite.  

 

The architecture will be based on an information model reflecting the requirements analysis 

performed in WP1. The Smart Vortex information model, which is described in this 

document, is concerned with modelling of information and knowledge in the domains of the 

use cases.  

 

To be able to specify and develop the Smart Vortex Suite Architecture, a business analysis 

has been performed based on the industrial partners' strategic goals, including analysis of 

industry partner scenarios and information requirements. The approach is described in section 

2. 

 

 

1.2. Choice of modelling languages and tools 

 

The information model is intended to be generic, i.e. applicable for all use cases of the 

project. This means that the information model will need to be a high level model. The main 

aim is to show the relationships between different subcomponents of the architecture. For the 

actual implementation of the components, specialized models containing the relevant details 

of the specific use case will be developed. These more specialized models will be created 

using RDF, whereas the high level information model, presented here, is mainly done in 

UML. The reasoning behind this choice of different modelling languages is both pragmatic 

(availability of and familiarity with good UML tools) and based on architectural concerns 

(some software components of the Smart Vortex suite relies on RDF-based representations). 

 

Process models are mainly designed using BPML/BPMN. The value oriented process models 

are expressed in a syntax with concepts such as sub-process and value created by processes, 

as described by Penker et al. [6]. 
 

Since different modelling tools and frameworks have different strengths and weaknesses, the 

approach for the design of the higher level information model is to promote maximum 

flexibility by allowing a heterogeneous set of tools, frameworks and languages, rather than to 

restrict the modelling to a common framework. At the more specialized semantic model levels 

(described in D2.2 and D2.3), a more homogeneous framework based on RDF will be used. 
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2. APPROACH FOR CREATING THE INFORMATION MODEL 
 

 

The approach for creating the Smart Vortex information model and other deliverables in WP2 

is illustrated in Figure 1. In this graph is also shown how these results will be used to produce 

a specification of the Smart Vortex Suite Architecture (the green box in the lower right corner 

of the graph). 

 

 
Figure 1: Approach for creating the Smart Vortex information model  

 

The work starts with the creation of a value-oriented process model (upper left corner of 

Figure 1), which captures the business values that the industry partners want to create related 

to the new industry service approach (i.e. functional products and the strategic background to 

Smart Vortex). This is done by analysis of scenarios, workshop results and analysis of 

information requirements. The value-oriented process modelling approach is described in 

more detail by vom Brocke et al. [1] and by Penker et al. [6] .  

 

Based on identification of value oriented processes and further analysis of use cases and 

scenarios, flow oriented processes (lower left corner in Figure 1) can be described to realize 

the values identified in the value oriented process models. Flow oriented processes will 

describe how the work is performed in the processes.  

 

Important information requirements and requirements on data streams are derived from the 

value oriented and flow oriented processes. 

 

Defined business values of the value oriented process analysis will point out important 

concepts, e.g. availability of a service (upper right in Figure 1), about which communication 

has to be performed to be able to execute the processes. Information requirements are 

expressed using concepts. The concepts must be well defined on the semantic level as a base 

for the detailed information model. This is also important for the definitions of data streams. 

 

A flow process model will point out important decisions (lower part of Figure 1) and 

collaboration situations that the Smart Vortex tool environment must support. These 
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requirements will be used for the definition of the service types which the Smart Vortex suite 

Architecture must include. The information model, on a detailed level, and the required 

service types constitute the basis for the design of the Smart Vortex suite architecture. 
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3. PROCESS MODELS  
 

3.1. Introduction 

 

Scenarios, use cases and information requirements are presented in D1.1. These requirements 

are input to business analyses of the needs of the industrial partner organizations of Smart 

Vortex. The business analysis so far in the project has lead to the models presented in this 

document as the basis to specify and build the Smart Vortex suite architecture. 

 

All models are described on a generic level which here means that the models are relevant for 

at least for all the industrial partners in the project and their needs. 

 

At first a value oriented process model is presented. This model contains three sub processes 

which constitute a strategically important summary of the business processes covering all the 

three industrial partners. The business values and the sub processes are derived from the 

business analysis for all three industrial partners. 

 

Based on the value oriented business models, process areas have been delimited and flow 

business models are presented describing the processes from a flow point of view. 

 

3.2. Value oriented process model 

 

The intention of the value oriented process model is to describe, on a generic level, the values 

that must be achieved and what collaboration process steps must be taken to create the 

intended values. 

 

The process model being on a generic level means that it refers to different values for several 

industrial organizations and their partners. 

 

Based on the current analysis of business requirements (described in D1.1) the value oriented 

process model is divided into three parts: 

 

1. The generic service development process 

2. The problem/fault correction process 

3. The process for changing an existing service  

 

The three generic value oriented process models are illustrated in Figures 2 to 4.  

 

The modelling of the value oriented processes mainly uses two modelling concepts: sub 

process and value of a process. Values of a process can be input to another process. 

 

The goal of the value oriented processing is to identify the business values which an 

organisation or a set of collaborating organisations are aiming to achieve. Identification of the 

business values will lead to what sub processes are necessary to realise the values. The 

identified sub processes can then be described with flow oriented models to identify detailed 

requirements of what the business must produce and how this should be done.  
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Design of the service (with 

necessary machinery 

functions and human 

operations) so it will fulfil

the external properties of the 

service for the customer

Design and architecture

of all subparts and relations

Deriving the external 

properties of the 

service in relation to 

the needs of the 

customer

Described external properties

of  the service

Investigation and 

analysis of what are 

the needs of the 

customer to produce 

for a market

Described expected 

customer  values

Producing the 

service and making 

it available to the 

customer

Usable service

 
 

Figure 2: The generic service development value oriented process model 

 

The generic service development value oriented process model is shown in Figure 2. Here, 

external properties of a service are properties that the customer will experience when using 

the service. Internal properties of the service are how the service is designed and what sub-

parts it uses. 

 

In Figure 3 below, the process for a problem/fault correction process is shown. 

 

Investigation of 

problem cause

Problem cause

description

Assessment of 

which investigation 

activities to perform

Plan for activities needed

to investigate problem cause

and related conditions

Investigation of 

experienced 

problems and effects 

for the customer

Preliminary assessment

of problem cause

Performance of 

activities to 

attend to the 

problem cause

Solved problem

and usable

service

Reported

problems from

the customer

Assessment and 

selection of which 

activities and 

resources are needed 

to attend to the 

problem causes

Plan for attend

the problem cause

 
 

Figure 3: The generic process for problem/fault correction 
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The next value oriented process is the one where assessments are performed to change the 

service delivered to the customer, shown in Figure 4. 

 

Design of changes of 

conditions and 

included subsystems 

to fulfill the new 

customer service 

needs

New subsystems and

goal values

Assessment and 

conclusion that 

changed properties of 

the services are needed 

for the customer

Renewed desired properties

the service

Problem reports, observations and

measurements

Measuring conditions 

of the service 

investigating  if 

external properties of 

the service are 

fulfilled (by the 

provider)

Catched  relevant data

for supporting the

external properties of

the service

Services in use

Analysis of streamed 

data from services 

and data from other 

sources in use and 

customer expectations 

of the services

 
 

Figure 4: The generic process model for changing an existing service 

 

 

3.3. Flow oriented process model 

 

From the value-based process model, flows and processes can be defined, in order to realize 

the value-based process. 

 

3.3.1. Collaboration processes 

 

Process models focusing on collaboration scenarios, relevant for the Smart Vortex use cases, 

have been developed based in the requirements analysis performed in WP1. In this section, 

we will describe these models in detail and will show the inter-relationship between data 

streams and collaboration processes. 

 

The first model, shown in Figure 5 below, shows a problem solving process (or crisis 

management process), acting on alarms generated by monitoring systems and online data 

stream analysis mechanisms. The model is also relevant for proactive maintenance scenarios, 

where the 'alarm' is an early warning system, based on analysis of trends or forecasting.  

The collaboration environment of the SmartVortex detects a fault and starts its intelligent 

configuration process to bring together, based on an automatically diagnosis of the problem, 

experts that might understand current causes of the problems, or experts who already 

experienced similar situations. The group will work together in a fault diagnosis process using 

existing data from the streams as well as previous cases and technical specification to discuss 

and classify the fault. Based on the results of the diagnosis process, the group choice a 

possible solution that solve the problem. Knowledge about the case and possible lessons 

learned will be stored for future fault diagnosis. 
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Figure 5 Collaborative problem solving process model 

 

The next process model, shown in Figure 6, models how a collaborative team is acting on live 

data streams originating from products in use, supporting decision making about problems 

identified. The aim is that the process should end with the problem solved, and with improved 

procedures and knowledge about how to handle the next problem of similar nature. 

 

Once a problem is recognized, the SmartVortex environment prepares a problem solving 

meeting by defining a group of experts and possible tools to support the meeting. During the 

meeting, the group identifies the problem by analysing existing data from the data streams.  

The identified problem will be analysed using knowledge from previous cases; best practice 

or solutions that did not solve a similar problem but provide information for its failure. Based 

on this analysis the group initiate different actions until the problem is solved. All executed 

actions will be documented as well as its effect on the problem. To prevent the problem for 

the future a prevention plan will be generated by the group. 
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Figure 6: Acting on live data streams, supporting decision making for problem solving 

 

Another scenario for collaboration identified in the requirements work is the need for general 

engineer-to-engineer collaboration and interaction support. This process is shown in Figure 7, 

below. Contrary to the collaboration scenarios in the two previous process models, this 

process is not necessarily started by a problem occurring (although it could be), but might as 

well be initiated by a new development task. 

 

The Smart Vortex collaboration environment initiates the engineer-to-engineer process with 

an analysis process of the given situation by a group of engineers. Based on this analysis, a 

list of knowledge questions will be identified that need to be answered by the engineers. The 

group define possible skills that are needed to answer the defined knowledge questions. If the 

group cannot answer all knowledge questions, they can store open questions into a problem 

and problem owner database. This database can further be used to find colleagues with similar 

knowledge questions which can be invited to collaborate. The resulting group can use a 

brainstorming process to find answers for the open knowledge questions. Resulting answers 

will be stored into a knowledge database that will be available for future engineer-to-engineer 

collaboration. 
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Figure 7: General engineer-to-engineer collaboration and interaction support 

 

Finally, Figure 8 below shows the involvement of end-users in the product life cycle. The 

focus is on capturing knowledge about how a product is used, to detect misuse or unexpected 

usage that was not anticipated when the product was designed. 

 

The SmartVortex environment monitors the use of a product using data from data streams. If 

the environment detects an unexpected use by the customers, a reconfiguration process is 

initiated. In this collaboration process the group analyse how the customer use a product. The 

group collects feedback data from customers to generate usage reports. The collected 

feedback from customers will be compared against the contractual usage. Resulting 

knowledge will be documented and used to improve the product use. New training will be 

developed to prevent in the future the unexpected use of a product by the customers.  

 

 
Figure 8: User involvement, capturing knowledge, using user feedback in design and decision 

making, learning from unspecified use, adoptions, new uses 
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4. CONCEPT MODEL 
 

The aim of the concept model is to identify the most important concepts about which one has 

to communicate in order to support and fulfil the value-based process model.  

 

In the concept model, semantics are defined on a deep level as a basis for the information 

model. The information (on the instance level) using the information model must be 

understood in the right way by the receiver of information. 

 

In the information model, new concepts are introduced based on the concept model to cover 

all important information needs. 

 

The concept definitions are loosely grouped by information model view (see section 5). Since 

some concepts appear in many views, this grouping is not strict. 

 

 

Concept Description 

Service view 

Customer Is an Agent that buys or rents a product or a service from a company or an 

individual. 

Customer Value  Customer experienced benefits seen as potentials for revenues in the 

customer's market. 

Customer Activity An act that changes the condition of an object performed by a customer. 

Need Experienced and expressed requirements of resources (e.g. services) to 

develop values in line with customer goals. 

Service An executable activity that when executed results in a certain desired state of 

an object of interest to the customer. 

Service Function A part of a service. The service functions contained in a service together 

realize the service. 

Manual Effort A service function that is manually executed. 

Functional Product A service function that is realized through a machine together with services. 

Service Use An execution of a service, which occurs in a location using a machine 

installation.  

Service Availability The availability of a service for use expressed in some unit. 

Service Reliability The reliability of a service when used expressed in same unit. 

Location A point of or set of points in space. 

Component view 

Physical Component An artefact that may be a machine, a sub system or an elementary 

component intended to be part of a machine. 

Machine A mechanical or other device that performs tasks. 

Sub System A delimited part of a machine with well defined external properties. 
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Elementary Component A physical component considered not to be further subdivided. 

Machine Installation An instance of a Machine installed at a certain location. 

Component Characteristic A characteristic or property of interest of a physical component. 

Observation A perception of a state of interest made by an observator related to an 

operation in a service use resulting in a value. 

Environment The surroundings of interest in which an operation is executed. 

Environment Type  Type of surroundings in which operations may be executed. 

Operation A set of activities and the included procedure in which they should be done.  

Operation Type Type of sets of activities and included procedure. 

Monitoring view 

Data Stream A data stream is an ordered sequence of data values. 

Value A value of a physical property or component characteristic which is 

measured in some unit 

Raw Data Stream A raw data stream is a Data Stream which is produced by a sensor. 

Derived Data Stream A derived data stream is a Data Stream of values which are derived (or 

computed) by a validator or a simulator. 

Validation Data Stream A derived data stream produced by a validator. 

Simulation Data Stream A derived data stream produced by a simulator. 

Data Stream Management 

System (DSMS) 

A Data Stream Management System (DSMS) is a software system that 

manages data streams. 

Validator An Agent that detects deviations from expected values in input data streams 

or identified faults according to decision rules. 

Simulator An Agent that produces simulated values that reflect real values as closely as 

possible. 

Agent view 

Agent A human individual, an artefact (e.g. a device or a software application) or 

an organisation, situated in a changing environment that continuously 

receives perceptual input and, based on its internal mental state exhibits 

reactive or proactive behavior that potentially changes the environment in 

which it is situated. 

Role A set of behaviours, rights and obligations of an agent. 

Role Player A human individual, artefact or organisation who can play a role. 

Human Individual A person who can perform activities. 

Artefact An object formed by a human. 

Organisation An organisation is social group which distributes tasks for a collective goal. 

Developer An Agent that designs and/or realizes a product or a service. 
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Provider An Agent that offers and maintains products and/or services to a market. 

Operator An Agent that performs an operation of a certain type in a service use. 

Observator An Agent that makes observations of interest in a service use concerning 

operations of physical components. 

Sensor A device that measures physical properties or component characteristics and 

reports values to a reciever. 

Sensor Type A type of sensor according to selected criteria. 

Competence view 

Competence Acquired knowledge how to perform activities in a domain of interest. 

Skill Acquired formal knowledge how to perform a specific operation type.   

Subject of Work Natural and/or man-made object concerned by or subject for an operation 

type. 

Subject Characteristic Characteristic or property of interest of a Subject of Work. 

Collaboration view 

Collaboration A working together to achieve a goal. 

Social Network A social structure made up of human individuals or organisations that are 

related in some way. 

Goal A goal is a desired condition that a collaboration envisions, plans and 

commits to achieve. 

Meeting An act or process of coming together as an assembly in order to 

communicate. Can be either face-to-face or distributed. 

Collaboration Platform A software system that allows collaboration tools to communicate. 

Collaboration Tool A piece of equipment that supports a collaboration. 

CollaborationProcess Denotes a process of the product lifecycle in which a Group joint effort 

toward a goal. Adapted from Kolfschoten [2]. 

CollaborationProcedure Denotes a work tactic for an intended behavoir and outcome of a Group that 

is needed to achieve the intended goal of a CollaborationProcess. Adapted 

from Briggs et al. [3].  

Activity Denotes a change of an Artifact in a CollaborationContext by an Agent with 

a predefined Role. 

CollaborationTool  Denotes a piece of equipment that is used by an Agent during an Activity. 

System Denotes an Agent that is a computer program and participates at a 

CollaborationProcess. 

Participant Denotes an Agent that is human being and participates at a 

CollaborationProcess. 

Skill Denotes the required competence of a Role or Agent to fulfill an Activity. 



 

SMART VORTEX WP2/D2.1 18 / 26  

Role Denotes a set of behaviours, rights and obligations of an Agent. 

Group Denotes a set of Agents that has a certain Role 

SocialRelation The Role of an Agent within a certain Group. 

Context Denotes any information used to characterize a situation of an entity. 

Adapted from Dey et al. [5]. 

ProductLifecycleContext Denotes a Context that is specified for the CollaborationProcess and 

provides all information like the ProductLifecycleDataStream which is 

necessary or helpful to adapt a shared workspace to better fit the needs of a 

ProductLifecycle. 

CollaborationContext  Denotes a Context that is specified for a CollaborationProcess and provides 

all information like the CollaborationDataStream which is necessary or 

helpful to adapt a shared workspace to better fit the needs of a 

CollaborationProcess. 

CollaborationDataStream Denotes a set of data that defines the CollaborationContext and can be used 

by an Engine to initiate or modify the CollaborationProcedure, Activity or 

CollaborationTool. 

ProductLifecycleDataStream Denotes a set of data that defines the ProductLifecycleContext and can be 

used by the Engine initiate or modify the CollaborationProcess. 

Rule Denotes a condition that can be tested and results a logical value. The logical 

value can be used to initiate or modify a CollaborationProcess, a 

CollaborationProcedure, an Activity or a CollaborationTool. 

LifecycleRule Denotes a Rule that is specified for the selection of a CollaborationProcess in 

relation to the ProductLifecycleContext. 

ProcessRule Denotes a Rule that is specified for the selection of a CollaborationProcedure 

for a Group in relation to the CollaborationDataStream. 

ProcedureRule Denotes a Rule that is specified for the selection of an Activity for an Agent 

in relation to the CollaborationContext. 

ActivityRule Denotes a Rule that is specified for the selection and adaptation of a 

CollaborationTool in relation to the CollaborationContext. 

Behavior Denotes a defined stage of an Agent that can be defined by SensorData. 

ActivityResult Denotes a change of the Sensordata after an Activity of an Agent. 

ProcedureResult Denotes a change of the Sensordata after a CollaborationProcedure of a 

Group. 

ProcessResult Denotes a change of the Sensordata after a CollaborationProcess of a Group. 
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5. INFORMATION MODEL 
 

5.1. Generic information model 

 

The generic information model describes the basic concepts, which have to be managed to 

support the value-oriented process model. 

 

For clarity, the information model is divided into several strategic views in order to get an 

overview of the complete model. The six views defined are: 

 

1. Service view 

2. Component view 

3. Monitoring view 

4. Agent view 

5. Competence view 

6. Collaboration view 

 

 

In the following sections the different views are presented. 

 

5.1.1. Service view 

 

In the service view of the information model, the services and functions that the supplier 

wants to offer the customer are in focus. This is done from a customer and business 

perspective. This is important from a strategic perspective, both for the Smart Vortex project 

and in terms of future industrial exploitation of the project results. In this model the relations 

to machines, machine installations and locations also are focused.  

 

Manual efforts performed by the operator of a machine is included in the model because these 

efforts are necessary to get the services for the customer to work in a proper way.  

 

The service view is shown in Figure 9. 

 

 
Figure 9: Service view 
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5.1.2. Component view 

 

The component view, shown in Figure 10 describes all components, including subparts that 

will make the service possible to use.  

 

In this model the generic concept Component Characteristic is described which is important 

to relate to what has been measured, both by human actors and by sensors. A measured value 

is an Observation. 

 

In the model the circumstances under which an observation is made is also focused, as well as 

under which Service Use the observation has been done. The nature of the circumstances can 

be described through the Environment and Environment Type concepts. 

 

The observation is done on a particular machine installation. 

 

 
Figure 10: Component view 

 

5.1.3.  Monitoring view 

 

In the monitoring view, data streams are focused. Different categories of streams as well as 

DSMS are identified and related on this level. These concepts are important aspects in the 

Smart Vortex project.  

 

This model is described from a Data Stream point of view. Data streams contain values of 

characteristics of physical components used in different services used by customers. Sensors 

produce Raw Data Streams as monitoring is performed. 

 

The monitoring view is shown in Figure 11. 
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Figure 11: Monitoring view 

 

5.1.4. Agent view 

 

In the agent view sub-model, all agents are described who can be actors in relation to the 

different services such as operators, designers, analysts, etc. The agent view is shown in 

Figure 12. 
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Figure 12: Agent view 

 

5.1.5. Competence view 

 

In the competence view sub-model, shown in Figure 13, the competences and skills to be able 

to operate different kinds of functional products in an intended, secure and non destructive 

way are focused. 

 

 
Figure 13: Competence view 
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5.1.6. Collaboration view 

 

In the collaboration view sub-model, all aspects related to collaboration in order to create, 

design, redesign and perform analysis of different types of use experiences and problems are 

focused.  

 

Collaboration is a very important concept in the Smart Vortex project. Collaboration can 

involve several organisations. The collaboration has a goal and collaboration is used in all of 

the value oriented process models. Also Social networks are important in collaboration. The 

Smart Vortex project will develop a Collaboration Platform and different Collaboration Tools 

that can support the collaboration described in the process models. 

 

The collaboration view is shown in Figure 14. 

 

 

Figure 14: Collaboration view 

 

An elaborated model of the collaboration, which integrates the perspectives of the 

collaboration process models from section 3.3.1, is given in Figure 15.  
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Figure 15. Collaboration view including processes and engines 

 

The elaborated model of the collaboration view shows basic concepts and their relations that 

can be used to describe collaboration in a product lifecycle context. This model describes the 

ProductLifecycle as a sequence of different CollaborationProcess like collaboration problem 

solving, engineer-to-engineer collaboration or the decision-making process during 

maintenance. 

A CollaborationProcess can be characterized by observable group behaviours and the state of 

the concepts with which the group works. How a group moves through this process to create 

an intended state in the process can be prescribed into work tactics of a group. The conceptual 

model represents these work tactics by the concept CollaborationProcedure which is related 

to a Group. During a CollaborationProcedure a Group of Agents moves through a sequence 

of activities. The entity Activity denotes a scripted and reusable collaborative activity of an 

Agent using a defined CollaborationTool. 

An Agent is either a system or a participant, because some activities of a 

CollaborationProcedure can be fully automated by a system (e.g. sorting a list of 

contributions). The Agent entity has certain Skills that can be a prerequisite of a Role in a 

process. A Role is defined by the ProcessProcedure and denotes abstractly a set of 

behaviours, rights and obligations. The concepts Role and Skill are important to distinguish 

different Agents and thus to be able to define requirements for the Group of a 

CollaborationProcedure. According to different needed Skills, a CollaborationProcedure can 

provide concurrent Activities for the Agents. For example, the work tactic for problem solving 

prescribe for an engineer to work with blue prints and for a simulation experts to build a 

simulation model. As a result, the conceptual model needs to activities for parallelization and 

synchronization. 

During the product lifecycle, data streams can be used to identify the need for collaboration or 

to support collaboration by providing needed information. The model uses an Engine and a 

DataStreamManagementSystem to initiate and modify collaboration. The 

DataStreamManagementSystem based on the framework for data stream processing that is 

used to filtering and reducing the high amounts of data into processed information. The 

system automatically process incoming data from the SensorDataStream the 

SimulationDataStream and the CollaborationDataStream into information that can be used by 

the Engine which consists of different engines using predefined rules for the initiation or 

modification of a collaboration process. 

The LifecycleEngine uses LifecycleRules to analyze data from the ProductLifecycleContext to 

identify alerts or process stages that need collaboration. If a CollaborationProcess is initiated, 
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the ProcessEngine will select possible work tactics and generates a sequence of 

CollaborationProcedure that can be used by a Group to achieve the intended goal of the 

CollaborationProcess. Thereby the ProcessEngine will use data from the 

CollaborationContext to analyze the availability of possible Agents and CollaborationTools. 

For example, if the intended CollaborationProcedure indicates specific Skills of the Group, 

the engine needs to select Agents with these Skills. During runtime, a CollaborationProcedure 

can be modified by the engine if the process results indicated by SensorData did not fulfil the 

intended goal.  

The ProcedureEngine focuses on the Activity of an Agent during a CollaborationProcedure. 

The engine analyses and manages the concurrent activities of the Agents. Therefore the engine 

logs the active activities of the participants. If the CollaborationProcedure indicates the 

synchronization of all activities, the engine can abort the active Activity of the Agents and 

initiates a common Activity for all Agents.  

The ActivityEngine initiates and modifies the used CollaborationTool for an Activity. The 

engine generates information from the data streams which is needed for the execution of an 

Activity, such as the task description or existing criteria for a decision-making process. 

Further the engine provides data for the configuration of a CollaborationTool. For example, 

the interface of a CollaborationTool can be described in a XML syntax, which allows us to 

provide individual tools for the Activities of an Agent. During runtime, the engine uses the 

CollaborationDataStream to analyze the use of a CollaborationTool by an Agent and if 

necessary to modify the CollaborationTool. Thereby the CollaborationDataStream uses the 

SensorData of a CollaborationTool to provide data about the Behaviour of the Group, the 

ActivityResult, the ProcedureResult or the ProcessResult.   



 

SMART VORTEX WP2/D2.1 26 / 26  

REFERENCES 
 

[1] vom Brocke J, Mendling J, Recker J. Value-oriented process modelling. Towards a 

financial perspective on business process redesign. In: Proceedings of the 14th Americas 

conference on information systems, Toronto, 2008. 

[2] Kolfschoten, G. L. Theoretical foundations for collaboration engineering. PhD thesis, 

Delft University of Technology, 2007. 

[3] Briggs, R. O., Kolfschoten, G., De Vreede, G.-J., Albrecht, C., Dean, D. R., & Lukosch, 

S. A Seven-Layer Model of Collaboration: Separation of Concerns for Designers of 

Collaboration, 2009. 

[4] Rao, A. S. and Georgeff, M. P. An abstract architecture for rational agents. In C. Rich, W. 

Swartout, and B. Nebel, editors, Proceedings of Knowledge Representation and 

Reasoning (KR&R-92), 1992, pp. 439–449. 

[5] Dey, A. K.; Abowd, G. D. & Salber, D., A Conceptual Framework and a Toolkit for 

Supporting the Rapid Prototyping of Context-Aware Applications, Human-Computer 

Interaction, 2001, 16, 97-166 

[6] Eriksson, H-E and Penker, M. Business Modeling with UML: Business Patterns at 

Work. Wiley Computer Publishing, 2000. 

 


