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a b s t r a c t

In the context of required flexibility for production systems due to dynamic product life cycles and mar-
ket demands, the application of semantic technologies is regarded as a beneficial approach. This paper
describes the development workflow of an ontology-based model for representing concepts of the batch
process domain towards the automated generation of an application in an industrial supervisory control
and data acquisition (SCADA) system. The presented approach shows the feasibility of model-based
development for industrial practice by integrating the ontology in an SQL database, which is accessible
for the utilized industrial SCADA software.

� 2017 Society of Manufacturing Engineers (SME). Published by Elsevier Ltd. All rights reserved.

1. Introduction

The food and beverage industry represents nowadays a
dynamic domain requiring flexible production systems. However,
most applied software solutions acquire data from the production
floor, which results in various information flows and processes lim-
iting the system flexibility. Suitable mechanisms need to be incor-
porated for supporting the interoperability between software
applications but also meaningful information has to be inferred
from the data [1]. In this context the approach of model-driven
development is regarded as a promising methodology for design-
ing control applications for such systems [2,3]. Using such
model-based engineering concepts is part of the evolution in
regard to cyber-physical systems [4] or Industry 4.0 [5]. For
instance semantic models in the form of an ontology can provide
knowledge in machine-readable form, which allows knowledge
sharing and usage of the models for advanced system integration
paradigms [6]. A multitude of ontologies is reported in literature
for describing concepts of production systems of various domains
[7]. E.g. OntoCAPE represents a very extensive example of an ontol-
ogy in the process domain meant for computer-aided process engi-
neering [8]. A further example is BaPrOn, an ontology that
encompasses ANSI/ISA-88 concepts (see Section 2) for batch pro-
cess scheduling [9]. The potential benefits of such approaches have

been presented oftentimes but nevertheless their industrial adop-
tion is still in an early stage.

This paper describes the development workflow of an ontology
for representing concepts of the batch process domain towards the
automated generation of an application in an industrial supervi-
sory control and data acquisition (SCADA) system, i.e. zenon by
COPA-DATA [10]. As model-based development is still not wide-
spread in daily practice in the industry, the presented approach
shall prove its feasibility by integrating the knowledge model in
an SQL database that is accessible for the industrial SCADA soft-
ware. An important asset of the ontology is the consideration of
important industrial standards and thus its increased data integra-
tion aptitude. The following sections described the considered
industrial standards, the development workflow and finally a
conclusion.

2. Relevant industrial standards

The following standards are identified as significant for the
ontology development in order to represent the concepts of the
batch process domain:

� IEC 61512 (respectively ANSI/ISA-88) Batch Control [11]: This
standard constitutes a framework encompassing a set of refer-
ence models, structures and definitions for the specification of
concepts and requirements in batch automation and the corre-
sponding control software. An XML implementation denoted as
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BatchML [12] exists that implements the models and terminol-
ogy using the XML Schema language (XSD) within a set of XML
schemes.

� IEC 62264 (respectively ANSI/ISA-95) Enterprise-Control Sys-
tem Integration [13]: This standard constitutes an information
exchange framework incorporating hierarchical models and ter-
minology for higher levels than in IEC 61512 for the purpose of
the integration and inter-operation of enterprise and control
systems. An XML implementation denoted as (B2MML) [14]
exists that implements the data models also using the XML
Schema language (XSD).

� ISO 15926 Industrial automation systems and integration –
Integration of life-cycle data for process plants including oil
and gas production facilities [15]: This standard provides the
classification of data and information, reference data for plants
or facilities, an information exchange format as well as query
and transfer protocols for the process domain.

The combination of these industrial standards provides a multi-
tude of aspects in regard of data integration and interoperability in
the domain context.

Fig. 1. Workflow of the development process for the ontology and the application depicting also the employed software technologies.
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