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Abstract 
 

A Survey on Interoperability Measurement 

 For at least ten years, both government and industry have actively explored research on 
interoperability with the goal of creating a straightforward way of measuring, reporting, then 
improving the interoperability of a complex network of people, equipment, processes and 
organizations.  Researchers have created models, proposed measures, described levels, postulated 
scorecards, and listed a variety of qualitative factors in support of an interoperability measure.  
Within extant interoperability research, the authors have identified over a dozen definitions of 
interoperability, over two dozen types of interoperability, numerous interoperability attributes and 
aspects, three foundational interoperability models, and nearly a dozen interoperability measures.  
At least four research groups are the centers-of-gravity for interoperability measurement research.  
This survey paper summarizes and focuses the current body of knowledge on interoperability 
measurement and identifies areas where further research is needed. 
 
Outline of the Paper 
Abstract 
Introduction 
 Background 
 Motivation 
 Research Group Centers-of-Gravity 
Interoperability 
 Types 
  Multidatabase Interoperability (Litwin & Abdellatif, 1986, p. 1) 

Specification Level Interoperability (Wileden, Wolf, Rosenblatt, & Tarr, 1989, p. 1) 
Semantic Interoperability (Heiler, 1995, p. 1) 
Process Interoperability (Clothier, 1996, 1997), (Clark, 2001, p. 2) 
System-to-System Interoperability (Amanowicz, 1996, p. 280) 
Systems Interoperability (Clothier, 1996, 1997), (Curts, 1999, p. 3), (Clark, 2001, p. 2), 

(Kasunic, 2004, p. 1) 
Information Interoperability (Mathwick, 1997), (Curts, 1999, p. 4) 
Data Interoperability (ITSG, 1998), (Curts, 1999, p. 4) 
Level Interoperability (LISI, 1998), (Clark, 2001, p. 6) ?? 
Architecture Interoperability (Curts, 1999, p. 10) 
Organisational Interoperability (Clark, 1999, p. 1), (Clark, 2001, p. 1) 
Technical Interoperability (Clark, 1999, p. 4), (Clark, 2001, p. 1), (Carney, 2004, p. 16) 
Total Interoperability (Curts, 1999, p. 1) 
Cultural Interoperability (Clark, 2001, p. 2) 
Flexible Interoperability (Clark, 2001, p. 2) 
Force Interoperability (Clark, 2001, p. 1) 
Functional Interoperability (Clark, 2001, p. 2) 
Model Interoperability (Clark, 2001, p. 1) 
Non-technological Interoperability (Clark, 2001, p. 1) 
Planned Interoperability (Clark, 2001, p. 3) 
Responsive Interoperability (Clark, 2001, p.2) 
Coalition Interoperability (Fewell, 2003, p. 1) 
Constructive Interoperability (Levine, 2003, p. 5), (Carney 2004, p. 19) 
Operational Interoperability (Levine, 2003, p. 6), (Carney 2004, p. 19) 
Programmatic Interoperability (Levine, 2003, p. 4), (Carney 2004, p. 19) 



Conceptual Interoperability (Carney, 2004, p. 18) 
Enterprise Interoperability within Supply Chain Frame (Blanc, 2005, p. 3) 

 Definitions 
  Who defined it and when? 

Poppel, 1987 
Heiler, 1995 
Amanowicz, 1996 
Curts, 1999 
JCS, 2000 
Clark, 2001 
Fewell, 2003 
Levine X 5, 2003 
Kasunic, 2004 
Carney, 2004 
Blanc X 2, 2005 

 Analysis of Definitions 
  Groupings (Types and Categories) 
 Models 
  Levels of Information System Interoperability (LISI) 
  Organizational Interoperability Model (OIM) 
  Levels of Conceptual Interoperability Model - LCIM 
 Measures 
  Attributes 

Procedures (C4ISR, 1998, p. 2-9) 
Applications (C4ISR, 1998, p. 2-12) 
Infrastructure (C4ISR, 1998, p. 2-13) 
Data (C4ISR, 1998, p. 2-14) 
Preparedness (Clark, 2001, p. 9) 
Understanding (Clark, 2001, p. 9) 
Command Style (Clark, 2001, p. 9) 
Ethos (Clark, 2001, p. 9) 

  Aspects 
 Organisational Structure Interoperability (Clark, 2001, p. 2) 
 Procedures Interoperability (Clark, 2001, p. 2) 
 Training Interoperability (Clark, 2001, p. 2) 
 Organisational Interoperability (Clark, 2001, p. 2) 
 Doctrinal Interoperability (Clark, 2001, p. 2) 
 Cultural Interoperability (Clark, 2001, p. 2) 
 Planned (technological) (Clothier, 1996, 1997), (Clark, 2001, p. 2) 
 Flexible (extemporaneous) (Clothier, 1996, 1997), (Clark, 2001, p. 2) 
  Levels 
  Scores 
  Scorecards 
  Quality Factors 
Architecture Impact 
Mathematics of interoperability measurement 
 Graph Theory 
 Operations Research (Optimization) Theory 
 Complexity Theory 
Research gaps and the edge of the research—What needs to be looked at next? 
Conclusion 
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