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Abstract. This study focuses on developing a facilitative model of building and sustaining a community of practice (CoP) as 

well as the preservation of its domain knowledge within a complex system of systems. It examines complex organizations 

where problems are realized and solutions develop. As the life span of a project extends beyond that of the experts 

developing it, the traceability of the original systems concepts deteriorates. The approach is to capture the ontology 

dictionary through interviews with subject matter experts (SME) and literature reviews. This integrated information is 

analyzed through a graphical connectivity and centrality analysis. In conclusion, the emergent facilitative model can guide 

solicitation of tacit legacy knowledge and problem identification. 

 

1. Introduction 
 

Globalization and data transmission technology has exponentially increased the criticality of systems engineering 

[1]. Agile product development and problem identification are proven sources for organization survival. System of 

systems is a complex ‗meta-system‘ that pools multiple independent functioning systems that have relationships and 

produces emergent functionalities and performances [2]. The methodology that addresses its issues is referred to as 

system engineering. The multi-dimensional and expansive interconnected complex network of entities challenges 

the flow of human cognitive analytical skill [3]. Hence, a mind map – a visual graphical tool, is used to map out the 

relationship of the ‗meta-system‘ as well as the synergy of the CoP. A key capability of CoP is to capture the tacit 

knowledge [4]. This soft tacit knowledge is the channel to close the gap in legacy domain knowledge of the complex 

system. The data from the mind map are exported to a database and will be used to form the system ontology 

dictionary and the structure for the facilitative model. 

 

2. Methods, Discussion, and Significance 

 

The desired outcome of this study is to model a bridge translating legacy knowledge into current state of the art 

problem solving engineering disciplines. This encompasses mining and preserving the reservoir of legacy domain 

information as well as the soft tacit knowledge. There are two stages involved in this study. 

First, the focus is to identify a group structure that strives to create knowledge and collaborate with SMEs. A series 

of team building and performance literature reviews were conducted. The key attributes and structures of effective 

teams or groups were documented in a mind map format as shown in Fig. 1.  

 
Fig. 1. A mind map from literature review of team/group formation 

 

The MESTT* program was used to convert the completed mind map to spreadsheet and then to database. The 

database was rationalized through an iterative review and edit process. It was to check for synonymity and similarity 

of concept in order to ensure the completeness of interconnectivities of entities. The graphic editor was able to 

generate different graphical views such as hierarchy, circularity, clustering and centrality based on the relationship 

of the entities. This was used to analyze the significant characteristics of team/group dynamics. The results 

determine which group or team is best for generating soft tacit knowledge [5] in a dynamic system of systems 

environment. 

Second, the interviews of SMEs were the knowledge elicitation process. Interviews were conducted of four different 

SMEs from different complex organizations where problems are realized and solved within the system of systems 
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[6]. A set of consistent questionnaires was used in this process of knowledge elicitation. Again, all the information 

was collected in mind maps and analyzed with yEd* graphical editor. A hierarchy view of the SMEs‘ characteristics 

and knowledge is shown in Fig. 2. 

 

 
Fig. 2. Hierarchical view of entities from the SMEs‘ interview. 

 

From the above studies and analysis, the group study yields the characteristics of common language, intervention, 

motivation, purpose, group processes, self-organization, connection, performance and negative effect. The emergent 

characteristics of all four SMEs are background, problem-solving and communication. The above emergent 

characteristics will form the basis for the facilitative model building. --- HOW? – in progress. 

 

3. Conclusions 

 

The facilitative model will center on the development and sustaining of community of practice within the soft 

system of systems. It will be the foundation to move toward the dynamic legacy system to better define problems 

that are solvable. 
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* MESST-Metadata Enabled Systems Thinking Tool, 

* yEd: a free graph editor by yWorks. 
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