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Aims and contributions of our paper 

In our paper, we aimed at:

1. To adopt an evaluation process in order to improve the IBPMO.

2. To assess the quality and the content of the IBPM Ontology (IBPMO).

Contributions of our study are threefold:

1. We present our IBPMO Ontology 

2. We adopt an evaluation process in order to improve the IBPMO.

3. We evaluate our IBPMO, using the CQs, the technology-based 
evaluation and the application-based evaluation.
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Ontology-based Approach overview

IBPM

BPM 4.0 / IBPM ontology

Methodologies , tools , 

technologies…

BPM

Technologies/ Industry 4.0

Intelligent BPM (IBPM) is the adding of business intelligence and other smart

technologies to a BPM system [Fanning & Centers, 2013)

The activity of representing business processes is known as Business Process

Modelling (BPM); it is an active research area that attracts more and more

attention with the emergence of Industry 4.0 [3].

Semantic Web technologies, especially ontologies, are promising means to

advance BPM and to realize the Industry 4.0 vision. In this scope, we

developed the BBO (BPMN 2.0 Based Ontology) ontology for business

process representation, by reusing existing ontologies [3]. Dumas et al. (2013)
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PRESENTATION OF OUR IBPMO ONTOLOGY (1)

 The IBPMO is an important part of our approach, which ensures the selection 

of the most suitable technologies 4.0 for BPs. Regarding the first step, the 

scope of our ontology is to develop an ontology for iBPM

 Tool : Protégé 5.5.0

 Number of classes: 75 classes

 Number of relations: 53 relations 
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PRESENTATION OF OUR IBPMO ONTOLOGY (2)

 Selection of the existing BPM ontology presented in (von Rosing M, Laurier W, Polovina S. The BPM

ontology 2015)

 New classes: (Sensor, Location, Machine, Workstation, Line, Technology4.0)

 New relations:

 A sensor is located in a location. The business process can be linked to the technology 4.0 through

the adopts property.

 3D printing, Augmented reality/simulation, Big data, Biomedical/digital sensor, Cloud computing,

Collaborative robots, IoT, Machine/deep learning and Remote control or monitoring are introduced as

sub-classes of Technology 4.0.

 The IBPMO models the most important concepts in the context of both BPM and Industry 4.0.
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PRESENTATION OF OUR IBPMO ONTOLOGY (3)

 Class Hierarchy of our IBPMO
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RESEARCH METHODOLOGY
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We adopt an evaluation process:

(1) Checking the ontology via 

SPARQL queries and via 

Description Logic (DL) queries

(2) Verifying the ontology using 

the OOPS! Tool

(3) Evaluating the IBPMO in an 

application-based approach



EVALUATION OF THE IBPMO

We evaluated the IBPMO Ontology by using three approaches: 

CQs: Reformulating CQs as queries to retrieve data from the ontology 

 Verifying whether the CQs are positively answered or not?.

 Technology-based evaluation (OOPS!): A web-based evaluation tool used for 

the detection of common pitfalls.

 Ensuring the correctness and usability of the IBPMO

An application-based evaluation: Using the ontology in a dedicated 

application.

 Ensuring the ability of the IBPMO
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COMPETENCY QUESTIONS EVALUATION (1)

 Consistency check via CQ-based DL
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 CQ: What are the BPs that have adopted

the IoT Technology ?

 Results of DL query (correspond to this

CQ): To easily access to most important

information related to the monitoring of

chronic disease BP, the food selection

and guidance for diabetic and

hypertensive patients BP and the

monitoring of COVID 19 patients BP in a

short time.



COMPETENCY QUESTIONS EVALUATION (2)

 CQ-based SPARQL
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 CQ1: What are the Business Processes
contained in the ontology?

 The result of this query contains the BPs
modeled in the IBPM Ontology.

The fact that the obtained results are conform

to the expected results contributes to proving

the validity of our ontology.



TECHNOLOGY-BASED EVALUATION (OOPS!)
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Pitfall in IBPMO (P41: No

license declared ). It reports

about uses of no license

agreement in the IBPMO.

 Correctness of the

observed errors: The

license of the IBPMO

is declared



APPLICATION-BASED EVALUATION (1)

 The IBPMO is validated by providing the following applications.

BPIGuide tool: The IBPMO is used in conjunction with the 

BPIGuide tool. The BPIGuide tool enables the decision rules 

represented in the IBPMO to be automatically infered. 
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APPLICATION-BASED EVALUATION (2)

 Dedicated interfaces: The interfaces provided by the application are designed to 
configure user needs on selection criteria.

• Interface for performance criteria

• Interface for BP languages 

• Interface for application fields 
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CONCLUSION AND FUTURE WORK
Conclusion:

 We developed the IBPMO, which ensures the selection of the most suitable

technologies 4.0 for BPs.

 We evaluated of the IBPMO through the using of the CQs, the technology-based

evaluation and the application-based evaluation

Future work:

 We will be upgraded the IBPMO with linked open data to enable domain

knowledge sharing and reuse.
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