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Definition

� Ability for two (or more) systems or components to exchange information 
and to use the information that has been exchanged (IEEE, 1990)

� Ability for a system to communicate with another system and to use the 
functionality of the other system (Vernadat, 1996)

� Ability of interaction between enterprises. The enterprise interoperability 
is achieved if the interaction can, at least, take place at the three levels: 
data, application and business process (IDEAS, 2003).

Interoperability:

Ability - communicate / exchange information

- use the information exchanged

- access to functionality

Interoperability : Condition for collaboration / cooperation



Enterprise interoperability

Hypothesis of the research:

- Enterprise systems are not interoperable because of barriers 

to interoperability

- Barriers are incompatibilities of various kinds at the various 

enterprise levels

- There exist common barriers to interoperability and generic 

solutions to remove barriers



Enterprise interoperability
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Basic concepts and issues



Enterprise interoperability framework

• Dimension ‘Interoperability Concern’ : various interoperation aspects

• Dimension ‘Interoperability Barrier’ : incompatibilities to interoperability

• Dimension ‘Interoperability Approach’ : basic ways to remove barriers

concern

barrier

barrier

concern

approach SOLUTION

SPACE

PROBLEM

SPACE

Problem : Barrier x Concern

Solution : Approach x Barrier x Concern







Interoperability Measurement

Compatibility

Performance

Interoperability measurement

Potentiality

Complementary dimension: interoperability measurement
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Performance measure

userettreatreqeffin ttttt +∆+∆+∆=

• tineff, the time of interoperation

• ∆treq, represents the request time

• ∆ttreat, represents the time of treatment of 

the request

• ∆tret, represents the return time

• ∆tuse, represents the time to use

confutexin qqqq ∆+∆+∆=

• qin, the quality of interoperation

• ∆qex, the quality of exchange

• ∆qut, the quality of use

• ∆qconf, the quality of conformity

ut
C

ex
C

in
C +=

• Cin, the cost of interoperation

• Cex, the cost of exchange, i.e. the cost to 

exchange information

• Cut, the cost needed to make the information 

exchanged usable

- Time of interoperation

- Quality of interoperation

- Cost of interoperation



Example of compatibility measure

Shipper

Sales OrderSales Order

DeliveryDelivery

PickingPicking

PackingPacking

ShipmentShipment

Carrier A

Calculate RateCalculate Rate

Generate Routing
Code

Generate Routing
Code

Generate LabelGenerate Label

Carrier B

Calculate RateCalculate Rate

Generate Routing 
Code

Generate Routing 
Code

Generate LabelGenerate Label

Who is responsible?

How is the process configured?

Which applications?

What’s the data structure?

ATHENA A8 Scenario

(ATHENA A8)

Compatibility measure

Questionnaire to collect data

Detect interoperability barriers



Measuring barriers between partners
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Shipper

Carrier A



Scenario mapped with interoperability barriers

(ATHENA A8)



Template presentation

- Adoption of the common generic ontology reflecting the business
domain

- The WSDL Analyzer detects mismatches between data a service 
expects and provides

- Relevant for SME which receive required interfaces of big companies 
which expect that their smaller business partners adapt to their
interfaces

Outcome of ATHENA 
results evaluation –
Relevance to SMEs

- Conceptual solutions: Annotation of proprietary models according to 
common ontology to allow data reconciliation
- Technical solutions: A3 tools, WSDL Analyzer

ATHENA solution 
identified

Different models adopted by the companies makes data exchange 

difficult as enterprises cannot exchange their data automatically

Interoperability problem

Conceptual barrier - Incompatible syntactic and semantic representation 

of data at each interacting partner

Interoperability barriers

DataInteroperability concerns

DescriptionTemplate elements

Template: Data exchange problem

barriers
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Conclusion

� The measurement approach is based on a upcoming international 
standard: CEN/ISO 11354

� Extend existing work mainly focused on technological aspect to other 
aspects (conceptual, organizational), mainly maturity measure to
other measures (potential, compatibility, performance).

� Measures proposed at this stage are still rather straightforward and 
need to be further refined

� Interoperability potentiality measure to consider other system 
properties having impact on interoperability such as openness, 
flexibility, configurability...

� Compatibility measure to further identify and categorize common 
incompatibilities to interoperability

� Developing method showing how to perform the measures





Existing works

� Interoperability maturity models (Kasunic, 2004) mainly developed 

on the basis of LISI approach in the military domain (C4ISR, 1998)

� ATHENA maturity model (EIMM) in enterprise modelling area, 

Organizational Maturity model (Clark, 1999), developed based on 

LISI

� Measuring the collaboration performance in the context of Virtual 

Enterprise (Ingo, Tohben 2007) : Only concepts, no metrics nor 

method

=> No mature and operational interoperability measurement  approach 

available


