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3

In the context of Industrie 4.0 the concept of asset admin-
istration shell is widely discussed. Nevertheless, a compre-
hensive view from an application point of view is still miss-
ing. However, this is necessary so that a broad community 
better understands the objectives of this concept to be able 
to generate benefits from its usage.

We like to thank the members of the working group 
“modeling examples” of VDI/VDE Society Measurement 
and Automatic Control (VDI/VDE-GMA) Technical Com-
mittee 7.21 “Industrie 4.0 – Terms, Reference Models and 
Architecture Concepts” and the “Use Case Task Force” in 
the International Standardization Action Group, Robot 
Revolution & Industrial IoT Initiative (RRI), for having 
taken this approach and various members of working 
groups of the Plattform Industrie 4.0 for their contribu-
tion and open discussion. These activities are part of the 
Germany -Japan cooperation.

The presented elaboration is an important step for com-
pleting a common view to a core concept of Industrie 4.0 
and to derive requirements for necessary standardization 

Foreword

activities. Its results are supported by the strong commit-
ment of VDI/VDE GMA, the Plattform Industrie 4.0, and 
the Robot Revolution & Industrial IoT Initiative thanks to 
the open minded and integrating procedure chosen.

We also would like to thank the Standardization Coun-
cil Industrie 4.0 (SCI4.0) for initiating and orchestrating 
the activities and partners within the project GoGlobal 
Industrie 4.0. This project strives for global harmonization 
and interlinkage of German Industrie 4.0-concepts with 
regional partnerships and strategic standardization devel-
opment organizations.

Prof. Dr. Ulrich Epple, Johannes Kalhoff

Prof. Emeritus Dr. Eng. Fumihiko Kimura, Toru Ishikuma
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Background

In the context of Industrie 4.0 for some time now, the rec-
ognition is aware that – in addition to a technology-driven 
bottom-up approach – one must complement the topic 
of digitization in manufacturing industries also by a “use 
case”-driven top-down approach. In such a top-down 
approach the starting point are possible future business 
scenarios, from which more technical use case descriptions 
are derived. These use cases are the basis to derive new 
products, solutions, and services as well as standardization 
requirements.

This approach has been applied several times in the past. 
In particular, the Industrie 4.0 application scenario Value- 
based Service was considered and described from differ-
ent perspectives. This application scenario introduces a 
business perspective into the technical discussion about 

Introduction

the Internet of Things resp. Industrial Internet resp. Con-
nected Industries, see [1]. Specifically, a business view was 
described in [2], a usage view in [3], and a more detailed 
usage view with references to functional domains in [4].

The knowledge gained from these activities was incor-
porated in the update of the German standardization 
roadmap, see [5]. In contrast to the previous versions, in 
particular a separate chapter on “Use Cases” was added. 
Figure 1 shows the core picture of this new chapter.

Figure 1 illustrates in particular the conceptual distinction 
between business scenarios and use cases described on dif-
ferent level of detail:

•	Business-scenarios primarily describe a business context, 
which is addressed by the business viewpoint. Here the 
basis is a value-network of business stakeholders and 
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Figure 1: Proposed structure for use cases (according to [5])

1 Besides business value there may be technical value and administration value also. If such technical or administration value is important 
from a business perspective, this would be articulated as a business value in an explicit way.

each business stakeholder is characterized by his own 
business model. Relations between the business stake-
holders within the value-network are characterized by 
value propositions1.

•	Use cases primarily describe the interaction of techni-
cal stakeholders (later called “roles” in this paper) with a 
technical system. They are addressed by the usage view-
point. Thus, use cases describe the context of a technical 
system and high-level requirements, how the techni-
cal system interacts with the context. Use cases can be 
described on different level of detail. Figure 1 illustrates 
the possibilities to use for the description with the IIRA 
template or the more detailed template of IEC 62559-2.

A central recommendation of the German standardization 
roadmap in the context of “Use Cases” is to create further 

use case descriptions and to classify them using the struc-
ture as shown in Figure 1. Various international activities 
in the context of use cases, such as cooperation’s between 
Germany and Japan resp. China, also integrate their activi-
ties into this overarching structure.

Objectives

Following the good experiences and the positive feedback 
after having created the use case descriptions, the working 
group “Modeling Example” of the VDI/VDE-GMA Techni-
cal Committee 7.21 “Industrie 4.0 – Terminology, Reference 
Models, and Architectural Concepts” decided to develop 
another example for a usage view following the proven 
methodology. The working group was guided by the obser-
vation that there is an opportunity to fill the current gap 

Source: DIN/DKE
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between the scenarios resp. use cases discussions and the 
technical discussions, especially in the working group “Ref-
erence architectures, standards and norms” of Plattform 
Industrie 4.0.

The working group “Modeling Example” want to link the 
more technical discussions of the asset administration 
shell in the context of Plattform Industrie 4.0 with an 
application perspective, which identifies the stakeholders 
of an asset administration shell and their concerns. These 
concerns frame the high-level requirements of an asset 
administration shell. However, the strategic purpose of the 
asset administration shell should be elaborated in a more 
explicit way, too, or to paraphrase this by explaining the 
business value of the technical and administration value 
generated by the asset administration shell. This paper 
does not claim to answer all these questions, but wants to 
share ideas with regard to the purpose of the asset adminis-
tration shell (see chapter “Asset-oriented Information and 
Function Structuring”) and to describe a usage view, i.e. a 
“black-box” description, to formulate the high-level require-
ments for an asset administration shell on a specific bal-
anced level of detail (see chapter “Relation to Application 
Scenario Value- based Service” this “black box” description 
of the asset administration shell is linked to the applica-
tion scenario Value-based Service, see [3] and [4]. This was 
also done to explain the generic concepts described in this 
paper by some more concrete examples. It is planned to 
link the “black box” description of the asset administration 
shell also to other application scenarios as soon as these 
application scenarios are described on a similar level of 
detail as the application scenario Value-based Service.

In addition, it should be ensured that this “black box” 
description is consistent with the many existing, more 
detailed descriptions of the asset administration shell, see 
chapter “Annex: Relation to Other Activities and Publica-
tions”.

As with the previous activities, the goal was to find a suit-
able level of abstraction for the description of the usage 
view under the following boundary conditions:

•	Understandable for persons outside of the author team

•	Completeness (in the sense of an “80% rule”) with 
respect to the concept of asset administration shell 

•	Manageable size (about 20 pages for the description of 
the usage view)

The target audience of this document is users who want 
to better understand the benefits and applications of the 
asset administration shell. Our understanding of “user” is a 
solution and process architect having the interest to under-
stand a technical concept in an application context, for 
more details see chapter “Annex: Relation to Other Activ-
ities and Publications”. In addition, system and software 
architects and even technical implementers are addressed 
in the sense to understand the high-level requirements, 
but not to have guidance for design and implementation 
concepts.

The first draft of the working group “Modeling Example” 
was then intensively discussed and refined together with 
the “Use Case Task Force” in the International Standard-
ization Action Group, Robot Revolution & Industrial IoT 
Initiative, so that these results are now available as a joint 
publication. These activities are part of the Germany- 
Japan cooperation within IEC TC65 Smart Manufactur-
ing and were moderated by the Standardization Council 
Industrie 4.0.
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History

To better understand the overall objective of this paper, 
a brief review of the past work of this working group is 
necessary. Figure 2 shows some selected publications.

Overall, a top-down approach was followed by first pre-
paring possible business views for the application scenario 
Value- based Service. Thereafter, the usage view was consid-
ered and elaborated successively on different level of detail. 
In this respect, it would be logical to develop a functional 
view as the next step for the application scenario Value- 
based Service. Figure 3 illustrates an example of what this 
would mean in terms of content.

In detail, the functions of an IIoT system (according to [7]) 
would be structured and described according to the func-
tional domains proposed by the Industrial Internet Con-

Asset-oriented Information and Function 
Structuring

sortium. In particular, one would specify the interrelations 
and structure of functional components, the interfaces and 
interactions between functional components and the rela-
tion and interactions of the system with external elements 
in the environment. In addition, one would consider a suit-
able information model and important cross-cutting func-
tions and system characteristics.

The working group “Modeling Example”, however, has 
decided not to work on this, but to pursue a “complemen-
tary” approach.

Observations from Manufacturing Industries

Analyzing typical information technology applications in 
the manufacturing environment, one realizes that many 
of the information and functions can be associated with 
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Update of 
Application Scenarios of 
Plattform Industrie 4.0

Figure 2: Selected publications in the context of the application scenario Value-based Service

Figure 3: Functional Viewpoint of Industrial Internet Architecture (according to [7])

Source: Plattform Industrie 4.0

Source: Plattform Industrie 4.0
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Figure 4: Various representation of the same asset in different software applications

Source: Plattform Industrie 4.0

so-called assets, see [8]. The assets have intrinsic properties 
and the various software applications internally map these 
properties for their own purposes in the sense that during 
the design of the software application these properties have 
to be modeled suitably. Since every software application 
pursues different purposes, the mapping resp. modeling of 
the intrinsic properties of an asset depends on the software 
application under consideration. Figure 4 exemplifies this 
with references to the functional viewpoints proposed by 
the Industrial Internet Consortium.

These specific mappings are designed by individual appli-
cation developers. Today, this is typically done in the minds 
of these developers.

Now, especially in the manufacturing industry, these 
assets itself are subject to modification. Typical examples 
are physical changes, reconfigurations or usage changes 
because of optimization of processes or products. These 

changes must be suitably considered with respect to the 
individual software applications and their usage. In the 
case of a physical change for example it could be necessary 
to modify some CAD- or wiring-diagrams manually using 
the corresponding software applications and in addition 
in some software applications for process control some 
parameters have to be adjusted. In the case of a reconfigu-
ration for example some synchronized changes in various 
software applications for process control and mainte-
nance have to be executed. This change process is com-
plex, since there is a variety of software applications, and 
highly prone to errors, since these changes usually need to 
be done by hand, for example even by writing new source 
code or by installing additional software. To make things 
worse, the nature and number of such software applica-
tions is increasing due to the increasing IT penetration of 
the manufacturing industry and thus the challenges of the 
described information management are increasing.
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In addition, there is a further trend that information about 
and functions of an asset will increasingly be shared by dif-
ferent business stakeholders, as described in the business 
view of the application scenario value-based service, see [2]. 
Regarding this trend, the amount of information to be 
exchanged increases as well as the number of functions to 
be shared increases.

To counter these trends, the concept of asset administration 
shell was created. The idea of the asset administration shell 
is to structure the information and functions in the con-
text of the manufacturing industry based on the assets in 
a uniform manner. This allows the information about and 
functions of an asset to be decoupled from the application 
specific interpretation by a software application. In a sense, 
this contributes to an improved interoperability2 of assets 
from an information technology perspective. A unified, 
asset-oriented information structure helps to better master 
the complexity of information management in manufac-
turing industries by both reducing the effort and increasing 
the quality of information. Of course, this requires a certain 
effort in asset-oriented information structuring in advance. 
For the individual user, this preliminary investment is 
reduced to the extent that standardization bodies address 
this topic and the corresponding standards are accepted in 
the market. 

Thus, the general context of the asset administration shell 
can be summarized in the following way:

•	It is a good practice that in the industrial environment3 
a user structures the required information and functions 
according to the assets and their structure.

•	The information and functions structured in this way 
should be managed throughout the life of the asset logi-
cally at one location.

In order to support this approach, the asset administration 
shell should provide the following capabilities:

•	Mechanism how to access to information and functions 
of an asset in a uniform way

•	Reference to definitions of semantics of information and 
functions

•	Definition of visibility of and access to information and 
functions with respect to other stakeholders

•	Flexible deployment with respect to a computing infra-
structure4 

These capabilities have to be realized by appropriate infor-
mation technology concepts.

Overall Roadmap

The concept of asset administration shell is basically not a 
new idea. Figure 5 illustrates how this idea has developed 
evolutionarily over the last years. In addition, this concept 
is influenced by major technology developments outside 
of the manufacturing industry. These are additional drivers 
affecting the overall roadmap.

To focus the discussion on the asset administration shell, 
it is expedient to distinguish the following evolutionary 
stages:

•	The principles of asset- (respective object-) oriented 
information modeling are known since more than 20 
years and tooling support is available since more than 15 
years. In the past many “similar” approaches were prop-
agated, e.g. ABB Aspect Object, Comos Master Object, 
etc. In the past, the application was primarily restricted 
to the usage of assets from the perspective of a single 
company. Although these principles were often applied 
in practice, especially in process industries, they are still 
not used across all industries today. Consistent imple-
mentations are often very challenging.

2 In this context interoperability requires two measures: a common understanding of the mechanism, how to access information and func-
tions in a uniform way, and a common understanding of the concrete content. Depending on the application, this requires cross-company 
standardization.

3 Note that in our understanding industrial environment is broader than an IIoT system in the sense of the Industrial Internet Consortium. 
For example, asset-oriented information structuring can be applied to the usage of a CAD-engineering tool system, too. In addition, structur-
ing information and functions according to assets is not restricted to manufacturing industries.

4 The topics of flexible deployment and computing infrastructure are not considered in detail in this document. Therefore a separate activity 
was started in the VDI/VDE-GMA Technical Committee 7.21.






