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Big Data – Industry 4.0 – Quality 4.0
Nowadays, everyone is talking about the catchword big data and this topic finds its way into
industrial production, too. The background is perfectly clear. On the one hand, you may record data
and information quickly and automatically and store them cost-efficiently. On the other hand, the
global communication options have increased enormously due to the Internet. As social media show
time and time again, the willingness to disclose personal data rises continuously. The data, i.e. the
information they contain, thus seem to be the gold of the future. Big companies such as Amazon,
Apple, Facebook, google, eBay etc. already tap this potential today and direct their business models
more and more to this trend.

What about Big Data in Industrial Production?

In industrial production, it is particularly important to record valid data and to use a clear structure
to store them. This is the only way to make quick evaluations in near real-time and to communicate
results reliably. In order to achieve this aim, the topic of Industry 4.0 is frequently discussed in
Germany and even supported by the government. Germans actually mention the chronology of the
last three industrial revolutions in this context and speak about a looming fourth industrial revolution.

Whether today’s perceptions of Industry 4.0 will live up to their promise, we will not know for another
twenty to thirty years. Currently, the declared targets of Industry 4.0 are
• resource efficiency
• increase in productivity
• higher flexibility in production
• costs for producing a single part similar to the costs for producing a mass product
• quick provision of information about process conditions
• higher level of transparency, especially by involving the entire supply chain
• the single systems communicate with one another and exchange their data directly
• self-regulated products due to an available object memory.
Especially the necessity to produce customized products in the future and to become ready for the
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market as quickly as possible requires flexible and efficient developments and production processes;
an approach that gains in importance particularly in high wage countries. You can reach these targets
by leaving behind today‘s typical chain of authority and turning to an interconnected world.

Cyber-physical systems (CPS) are the technology required by an interconnected world. These systems
are already available on the market. Each system consists of a communicating component and a
processing component and is integrated into the interconnected world in the form of an embedded
system. Such a system fulfills the respective tasks it receives independently and returns the results
to the community. If required, other systems
access the respective basis of information. Cyberphysical systems do not only integrate companyinternal systems but also the information available
on the Internet. Great important is attached to
data management. Since the information have to
be available permanently and shall be obtained
everywhere, data management takes place in the
cloud. However, you need to distinguish between
a public and a private cloud. The closer the
information is stored to the site of production, the
more important becomes data security and
structured data management. This principle helps maintaining the competitive edge and ensures a
valid evaluation with high performance.
Germans are particularly sensitive to any lack of data security. However, it will never be possible to
reach 100% security since you cannot prevent hacker attacks and attempted sabotage. You thus have
to include risk analysis in order to assess data security with regard to costs, benefits, opportunities
and risks. These considerations certainly mark only the beginning of the new development.
Especially quality information plays an important role for Industry 4.0. This is the reason why we
speak about quality 4.0. When dealing with a nearly self-regulated production, decisions have to be
based on quality aspects since the products define the characteristics to be processed and the way
of processing, specify the equipment or tool used to process the characteristics and determine the
respective process parameters. Otherwise, you will not be able to meet customer requirements. So
you need to create data bases containing essential information about the capability of measurement
processes, the qualification of machines and production facilities, the best possible process parameter
settings and the expected life time of products. Other systems will access this information to make
decisions. In order to create an information platform, it is important to define uniform and companyPage 2
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international
standards,
company
guidelines and manuals in these rules.

In addition, you may adapt them to companyspecific requirements by creating process
instructions. These process instructions
guarantee uniform rules company-wide.
On the other hand, suppliers are able to
present their processes transparently
to international customers all over the
world due to accepted evaluations. This
is not only important for the traceability
in case of complaints since the supplier
integration into the production chain will continue to gain in importance.

Data Recording and Data Management

Due to the number of available sensors, 100% inspections will be required more frequently. On
the one hand, this fact increases data security; however, on the other hand, the data volume rises
considerably. Even if the data – valid data provided - are quickly to collect and cost-efficiently to store,
the necessity to collect data should always be challenged. A statement like “We store data since we
do not know whether we will need them or not“ is actually not reasonable. You always have to archive
and manage stored data in the long run. This costs time and money and affects the performance. The
effort rises inevitably as the data volume increases. You thus have to define decision rules.
• When do you want to record data and how frequently?
• How long do you have to keep the original data?
• Is it reasonable to compress the data to statistics?
In order to compress data, you have to specify the relevant statistics. In addition, you need to define
how they are calculated in order to use them in the long run. It is also advisable to store the statistics
graphically e.g. in PDF files since continuously stored graphics give a clear overview. In case you
use a clear structure to store the data, you may access these files very quickly without any further
evaluations.
Whether the ideas described here will come true and whether the mentioned advantages will lead to
the expected benefit, only time will tell. Even though the required systems already exist or will exist in
the near future, there is only a rudimentary solution to realize interfaces and data formats for a
comprehensive communication between the systems. Solving these problems
is one of the most basic and decisive requirements leading to the success of
Industry 4.0. The single system demand valid standards applicable worldwide.
Isolated applications or individual solutions are not suitable since they require
additional interfaces that normally cause a considerable amount of costs,
require plenty of maintenance and are often unstable.
As an example, the worldwide acceptance of the Q-DAS ASCII transfer format for
the data exchange of quality information steadily increases. The AQDEF format
(Advanced Quality Data Exchange Format) is a subset of the ASCII format. Many
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big companies demand the application of this format while purchasing and installing measurement
processes.
Due to standardization, you may store quality information in a well-structured way and evaluate data
automatically. The data logging system consolidates the data. Based on respective mechanisms, the
system checks whether the data are complete, meaningful and whether they are allocated correctly
to the respective fields. Nowadays, scanners help recording data and the selection of additional
information is based on predefined company-specific or department-specific valid catalogs.
The MES can also record quality data. However, the MES requires the corresponding test planning.
Now the MES transfers quality data together with process data to the Q-DAS® products.

Summary

In case the information contained in the data is to represent the gold of the future, we can only
succeed by recording data in industrial production in a way that the stored data are valid and include
all required descriptive information right from the start. Structured data management including
uniform interfaces leads to high transparency and a quick provision of results based on statistics
and their display in graphics. The single systems can access and process the desired information as
needed in an interconnected world.
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