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Abstract —Adequate documentation is critical for 

successful implementation, maintenance and further 

developments of product configuration system (PCS) specially 

in companies making complex and highly engineered products. 

This article is based on experience of modelling and utilizing a 

PCS from an Engineer-To-Order (ETO), where the main focus 

is on the challenges concerned with the documentation of the 

PCS, both in the development and production phase. Aligning 

the development of the PCS with an automatic documentation 

system creates value. Using the suggested method for 

documentation facilitates the following activities: (1) iterative 

testing of the system during the development, (2) 

communication with domain experts, (3) documentation and 

maintenance, and finally (4) updates without spending a lot of 

time and resources. This article is supplemented with a case 

study from an ETO company where the method for the 

automatic documentation was developed and tested. 

Keywords-product configuration system (PCS); 

documentation; communication 

I. INTRODUCTION 

Product configuration encompasses all activities concerned 

with making customized products from a set of predefined 

components and according to a set of well- defined 

constraints [1][2]. PCSs can be applied to support the 

decisions making process and to illustrate possible product 

alternatives in order to facilitate the presales and the sales 

processes [3]. Reliable product documentation without 

technical errors and mirroring exactly what is included in 

PCS is vital [4]. Without a documentation system, 

experience shows that PCSs have been abandoned or rebuilt 

[5]. Companies utlizing PCS often face challenges as the 

configuration models are lacking documentation and 

domain experts without IT background can not understand 

the models, which  leads to difficulties in the maintanances 

phase [6]. This paper demonstrates the method of modelling 

and developing PCSs in a practical way where the aim is to 

generate a automatic documentation system from the 

configuration mocel in order to adress some of the main 

challenges when working with PCSs.  
Communication can be described as a way to manage 

relationships between domain experts and IT people [7]. 
Whitout a proper communication with the domain experts 
during the developmet phase, a considerable amount of  

time and resources will be needed for the final debuging of 
the system, while there is no control of the system´s 
complexity.  

II. METHODOLOGY 

The methodology adopted in this research is an 
investigation through a case study to highlight some of the 
issues of miscommunication, and lack of documentation and 
updates for PCSs. Based on this an idea of automatically 
generation of documentation system from PCS is introduced. 
A project team was formed in an industrial company 
included two researchers from the university, software 
developer and configuration engineer from the company 
working 50% of their time on the project for six months. 
Prior to this the architecture of the documentation systems 
was discussed and outlined through a period of 4 months. In 
addition, engineers from relevant departments were 
interviewed during the testing period of the proposed 
procedure in 6 months.  

III. LITERATURE STUDY 

A. Configuration Frameworks 

Nowadays it is expensive for the companies to develop their 

own reasoning machine. Friedrich et al. [8] describe the 

modern configuration framework as the systems, which 

have to provide mechanisms that abstract from the 

underlying technical representation as far as possible in the 

modelling phase. Felfernig et al. [9] describes a method for 

configuration development based on Unified Modelling 

Language (UML) where the idea is to rely on UML as a 

graphical notation.  

B. Knowledge Representation Methods 

There are number of modelling techniques used for 

knowledge representation in configuration projects 

[10][11][12]. For this project it was decided to use Product 

Variant Master (PVM) and class diagram associated with 

Class, Responsibility, and Collaboration Cards (CRC), 

which build on UML [13]. 

C. Content Management Systems for Handling 

Documentation 

A content management system (CMS) is a computer 
application that enables publishing, editing and modifying 
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the contents as well as maintenance from a central interface 
[14]. The Groupware platform provides basics functionalities 
for communication and team or work group publications, 
structuring, storing, retrieval and distribution of knowledge. 
Furthermore, the systems contain all the knowledge 
management systems specifications. Based on these 
functionalities of these systems with regards to 
documentation and sharing knowledge, Microsoft SharePoint 
was chosen as the CMS in this research work. 

IV. MODELLING AND DOCUMENTING PCS 

A. Modelling Product Families for PCS 

As previously explained the modelling technique for the 
knowledge representation was chosen as PVM associated 
with CRC cards. Therefore a commercial configurator is 
expected to include the PVM and also CRC card structure in 
a similar way, which can be used for the documentation 
system. Based on literature study and analysis of the 
available commercial configuration on the market it was 
concluded that all of them are able to fulfil the expectations 
at least on minimum level.  

B. The suggested method for generating knowledge from 

the PCS to the documentation system 

The present paper suggests a method for the 
documentation of PCS where the documentation of the 
product model is generated and maintained within the 
configuration system automatically. 

The standard format generated from the configurator 
model is an xml format; therefore by renaming the model file 
extension to .xml the documentation system is able to 
read/parsed the files. The configurator models are maintained 
in documents listed in SharePoint called the “Model 
Workspace”, where the Documentation System is able to 
read the files. The Model Workspace is based on a fairly 
standard SharePoint Team site, which enables version 
control of models (minor/major versions) and has check-
out/check-in functionalities to lock the models while 
updating. Furthermore, SharePoint’s role based access 
control is used to secure different user rights e.g. for 
developers and domain experts. In order to render the model 
documentation with the required navigation, layout and 
content syntax and transformation/interpretation of the native 
configurator XML is needed. In this process the model 
structure is parsed and transformed into JSON objects, which 
can be rendered using rich featured JQuery components. In 
Fig. 1, the interactions between SharePoint and the UI 
Renderer is illustrated, which is called the Documentation 
System. 

 

Fig. 1.  Interactions between SharePoint and the UI Renderer  

I. DISCUSSIONS AND CONCLUSION 

In companies making highly engineered and complex 
product there is a great challenge of documentation for the 
PCSs. In order to address those challenges this paper 
presents an automatic documentation system for PCS. The 
system has already been implemented in the case company 
and where proof of concept has been reached. The first 
version of the system has provided valuable results. For 
future work the system has to be further tested and in order 
to achieve generalization the system will be tested with other 
commercial configuration systems and in other companies. 

ACKNOWLEDGMENT 

This work was conducted at Haldor Topsoe A/S. The 
granted project and financial support is gratefully 
acknowledged. 

REFERENCES 

[1] S. Mittal and F. Frayman. “Towards a Generic Model of Configuraton 
Tasks,” IJCAI, vol 89, pp. 1395-1401, 1989. 

[2] D. W. Franke. ”Configuration research and    commercial solutions,” 

AI EDAM, vol 12, no. 4, pp. 295-300, 1998. 
[3] A. Felfernig, L. Hotz, C. Bagley, and J. Tiihonen. Knowledge-based 

Configuration: From Research to Business Cases, Morgan Kaufman, 

2014. 
[4] C. Forza and F. Salvador. “Managing for variety in the order 

acquisition and fulfilment process: The contribution of product 

configura-tion systems,”. International Journal of Production 
Economics, vol. 76, pp. 87-98, 2002. 

[5] A. Haug, L. Hvam and N. H. Mortensen. N. H. “Implementation of 
conceptual product models into configurators: From months to 

minutes,” presented at  5th World Conference on Mass Customization 
and Personalization, 2009. 

[6] J. Tiihonen, M. Heiskala, A. Anderson and T. Soininen. “WeCoTin–A 

practical logic-based sales configurator,”. AI Communications,vol.  
26, no.1,  pp. 99-131, 2013 

[7] T. Malone and K.Crowston. “The interdisciplinary study of 

coordination, ” ACM Computing Surveys (CSUR), vol. 26, no. 1,  pp. 
87-119, 1994. 

[8] G. Friedrich, D. Jannach, M. Stumptner, & M. Zanker, 2014. 

Knowledge-based Configuration: From Research to Business Cases. 
In: Knowledge Engineering for Configuration Systems. s.l.:Morgan 

Kaufman, pp. 139-155. 

[9] A. Felfernig, G. E. Friedrich and Jannach, D. “UML as domain 
specific language for theconstruction of knowledge-based 

configuration systems,” International Journal of Software 

Engineering and Knowledge Engineering, vol. 10 no.4, p. 449–469, 
2000. 

[10] P. Y. Chao and T. T. Chen. “Analysis of assembly through product 

configuration”. Computers in Industry, vol. 44 no.2, pp. 189-203, 
2001 

[11] D. Margo and P.Torasson. “Decomposition Strategies for 

Configuration Problems,” Artificial Intelligence for Engineering 
Design Analysis and Manufacturing, vol.17, no.1, pp. 51-73, 2003. 

[12] H. E. Tseng, C. C. Chang & S. H. Chang, 2005. Applying case-based 

reasoning for product configuration in mass customization 
environments. Expert Systems with Applications, 29(4), pp. 913-925. 

[13] L. Hvam. “Mass Customization and Configuration of Process Plants,” 

International Journal of Mass, vol.1, no.4,  2006. 
[14] A. Rockley, P. Kostur, and S. Manning. Managing Enterprise 

Content: A Unified Content Strategy, New Riders, 2003. 


