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Some questions for you 
• Do you know of the potential benefits from wide utilisation of standards during a system/platform 

development phase?  

• Have you ever faced difficulties when integrating third party solutions that are not built- with existing 

standards in the area? 

• Why is the standardised approach important for systems’ interoperability? 

Motivation 
Standards can be described as reference documents representing consensus among parties, as well as defining 

characteristics and rules in a certain area [1]. Standardisation in the context of ZDMP aims to make a production process 

clearer, so that if the same set of standards is used for two products developed in different factories, in different 

geographical locations, then these products and processes are still compatible. In terms of digital platforms, 

standardised interfaces can significantly reduce the efforts needed to integrate third-parties’ solutions. In other words, 

the issues of interoperability and standardization are closely related. 

It is of critical importance that a designed system follows a standard architectural approach from the very beginning of 

the development process. This can either be performed through the adoption of reference architectural models, for 

instance RAMI 4.0 (for the Industry 4.0 solutions), or mapping the proprietary models to reference ones. This makes the 

process of system development more structured and improves post-development maintenance. The use of reference 

models or reference architectures contributes to a mutual understanding of the systems’ elements and how they can 

be used and improved. 

In respect of Zero-Defects Manufacturing (ZDM), this area is tightly coupled with other important concepts of Cyber-

Physical Systems (CPS) and Internet of Things (IoT). ZDM has a goal of reducing production cost through reducing the 

number of faults, failures, and defective parts. This is a challenging task, causally related to Industry 4.0. Thus, facilitation 

of standardisation activities can contribute to wider implementation of ZDM solutions having direct economic impact. 

An advantageous point is that standards relevant for CPS, IoT, and Industry 4.0 in general, are of particular importance 

for the ZDMP project. 

Standardization challenges 
ZDM is a broad concept used for a set of measures to reduce the number of errors and failures. It encompasses a 

considerable number of standards from quality control to communication protocols and data formats. Despite the 

significant number of standards in related fields of CPS and IoT, there is still a significant gap in ZDM-specific standards. 

However, even well-developed standards which can be of use for ZDM concepts can cause additional difficulties for 

system’s designers. A vivid example of this, are implementations by different vendors of the same well-standardised 

protocols, as for instance the Industrial Ethernet. Here, more than 25 vendor-specific implementations currently exist 

[2] despite this standadisation!. This creates a need to consider the various proprietary implementations of the same 

protocol or technology, besides the 

particular standard itself.  

These aspects are to be considered, 

while creating a basis for integration of 

different European manufacturing 

platforms and the ability to import or 

export functional blocks without 

extensive additional actions. This is 

critical for enrichment of the currently 

designed platforms and marketplaces, 

namely ZDMP, with advancements 

being accomplished within past 

European initiatives, such as the H2020 



vf-OS project. The actions towards accomplishment of this goal lead to the establishment of a standards portfolio, 

aligned according to Layers and Hierarchy levels dimensions of the RAMI 4.0. In other words, it is an action to create a 

common vision for platforms’ designers, integrators, as well as service developers, whilst offering them a standards 

landscape in line with RAMI 4.0 reference model. 

As a part of the work related to the stated challenge, ZDMP is analysing existing reference architectures, mapping them 

together considering functionality delivered by each single layer of the model. Some reference models that were 

considered are: Industrial Internet Reference Architecture (IIRA), International Data Spaces Reference Architecture (IDS 

RAM), Intelligent Manufacturing System Architecture (IMSA), Reference Architecture Model for Industry 4.0 (RAMI 4.0). 

Moreover, additional contributions involve an alignment of relevant standards for the manufacturing domain to the 

RAMI 4.0 reference model. The figure above demonstrates layers’ alignment of different models, same colours are used 

to mark either completely interoperable system layers (horizontal layers) or layers with same functionality. At the next 

stage the standards relevant for the manufacturing and ZDM are collected and assessed through the prism of RAMI 4.0.   

What will ZDMP Achieve? 
As standardisation is considered as an important topic, the ZDMP project, as well as the Digital Manufacturing Platform 

(DMP) cluster (which is formed out of the projects ZDMP, QU4LITY, EFPF, Digi Prime, KYKLOS 4.0 and SHOP4CF), have a 

specific working group purely focused on standardisation issues. It is important to mention, that due to the 

multidisciplinary nature of the ZDM area, standards from different sectors need to be considered. Establishing standards 

or guidelines is not only relevant for ZDMP and the DMP cluster, but also for new research projects and industry. 

After identification of standardisation gaps, ZDMP and the DMP cluster intend to elaborate CEN-CENELEC Workshop 

Agreements (CWA) – technical documents, which are an intermediate phase on the way to standards development 

[4]. These CWAs are elaborated the CEN (European Committee for Standardization)-CENELEC (European Committee 

for Electrotechnical Standardization) [3] workshops. For ZDMP and the DMP cluster, the following two CWAs are to be 

developed: (i) Zero Defects in Digital Manufacturing Terminology and (ii) DMP Marketplaces. The CEN-CENELEC 

Workshop on the first topic, which aimed to collate and define words for a common vocabulary, kicked-off on 2020-

10-29 with 19 participants from four projects. The proposals for the workshop on DMP Marketplaces will be finalised 

in January. The projects of the DMP cluster are also aiming to create a common guide on data exchange, based on 

their combined expertise. A third CEN-CENELEC Workshop was set up by the DMP-cluster project EFPF initiated by the 

European Connected Factory Platform for Agile Manufacturing Interoperability (kick-off on 2020-12-16) and can have 

interfaces to the DMP Marketplaces CWA. 

ZDMP Links 
• Architecture 

Component(s) 

All 

• Work Package WP4: Technical Challenge: Requirements, Specifications, and 
Standardisation 

• Task T4.6 – Standardisation 
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