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Modern processes and technologies of content creation, management and delivery build up the
appropriate environment to move towards a more suitable access to granular content required by
users as well as modern industrial applications. We are introducing a concept of digital
information services as an industrial and use-case-driven view on content delivery. In order to
measure success and efficiency of corresponding applications, it is possible to measure KPI for
content, system and process quality. A related approach of analytics, the real-time analyses of
industrial applications, finally defines a way to specify the situational need and context for

event-driven information requests from CDP.
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Content Delivery and the underlying concept of
intelligent information has become one of the main
topics focused on in recent years. Companies are
increasingly discovering the value of well-structured
and addressable content for supporting a variety of
content-driven scenarios mainly for after-sales
information processes. In industrial applications, the
internet of things, resp. Industry (10T/14.0) use cases
demand granular content chunks which can be
retrieved and accessed in a technically unique way.
Content delivery portals (CDP) offer such accessibility
for content originating from content management
systems (CMS) or other structured data sources.
Therefore, customer and service information for the
use and maintenance of products which are connected
to modern product architectures and services are
becoming highly valuable resources. Moreover, digital
information services (DIS) in many areas will become
part of the product or even a product in of itself. It is
therefore necessary to understand some basic
methodologies and corresponding technologies which
make it possible to undergo the transition from
traditional technical manual creation to the
provisioning of digital information services.

H Content Delivery Methods and Technology
Users of industrial and consumer products tend to
avoid reading classical documentation media.
Especially the willingness to use paper is rapidly
decreasing. This is also enforced by the ways that
information is being accessed via mobile media, and
in more interactive media formats based upon web
technologies. In addition, today’s users are much
more search-focused than they used to be, and are no
longer used to dealing with complex documents which
comprise the reading and understanding of long
textual contents. On the other hand, CMS simply
make use of topic-based content to create and manage
granular content for reuse. The underlying concepts of
reuse in CMS and the basics of CDP have already
been described in detail by the author in previous
publications of this journal [1-3]. We can summarize
the key facts that are relevant to the context of this
publication, by stating that CMS can provide the
granular and structured content which is assigned to
several types of metadata. One of the frequently used
concepts of metadata is the method of Pl-classification
as is defined by the author. By this means, reusable
information chunks, which are often called topics, can
be addressed in a virtual information space, and be
built up by the dimensions of the so-called intrinsic
and extrinsic metadata. They basically describe the
contained (intrinsic) information and the (extrinsic)
potential usages of the topics. Both can have P- and
I-branches, meaning that topics can be assigned
intrinsically to product components and information
components (known as information classes).



Extrinsically, they are assigned to products (end-user)
containing the physical, functional or software
component. If needed, they can be assigned
extrinsically to the information products where the
topics should be contained. Using this method makes
it possible to address topics in a unique way and can
automate document aggregation for example. The
Pl-classification also provides a concise scheme for
writers in relation to the sizes, contained information
and content delimitations of the topics.

In real enterprise applications there are even more
dimensions of the semantic Pl-metadata that describe
the additional variant properties of topics or
functional metadata. The latter will be relevant to
connect topics, for example, to service processes.
Therefore, metadata is considered to be like error
handling, events, messages or other points which are
linked to complex systems.

Besides CMS-content being authored for the
development of manuals, many other information
types can be set up to be delivered by CDP systems.
They can be comprised of technical data, systems data
for electronics, wiring, hydraulics, mechanics, etc.
Furthermore, they can cover unstructured data from
document resources like service reports, or as in social
media applications, customer generated content.

The content that does not originate from CMS
resources must usually be enriched by other metadata
mechanisms in order for retrieval quality to be
guaranteed in CDP. These mechanisms could be
manual tagging, assigning (manually or rules-based)
to ontologies, or by performing statistical and
linguistic analytics in regard to training data. This
sequence of mechanisms respectively corresponds to
the concepts and levels of native, augmented, and
artificial intelligence (Al) introduced in [2].
Augmented intelligence is also used to ensure more
precise coupling of the topics to the product
development processes. Ontology modelling is
implemented in order to encounter the complexities
and dependencies of product components, and
consequently those of the information components
(topics) as well [4].

Classified and therefore “intelligent” information of
the above mentioned levels are retrieved in CDP by
either manual searches or requests from the software
events that lead to pull or push processes from and or
to the receiver (see fig. 1). Manual searching can
make use of facetted searching by metadata, full-text
searching, or document navigating via corresponding
structures like the table of contents, or topic
hierarchies.
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Fig.1: Content delivery of information connected to
industrial applications in an 14.0 scenario.

Machine states can push content to user (lower part);
content can be retrieved manually by search
mechanisms (right part); content origins from CMS,
third parties/supplier or from additional sources
especially in the use case of technical service
information.

The exchange of data will be standardized by formats
and protocols like the recently developed iiRDS
format.

B From Technology to Digital Information

Services

The use cases for CDP applications are often
discussed in accordance with the retrieval of content
which can be performed, as described above, that
depend on the state of the machine (automated
requests and pushes), or upon manual searching. But
corresponding use cases have to be specified and
implemented also by the definition of on-site vs.
off-site solutions or by on-/offline scenarios. The latter
then have higher demands placed upon their updating
and synchronizing functionalities of which security
issues are usually included.

So far, we have encountered the delivery of
information limited to the conventional intentions of
technical communication and the more or less
classical use of information. However, companies that
are really facing the age of digitization and disruptive
business developments understand that information
processes are integral to new products and
corresponding services. These digital information
services (DIS) will be part of future products or the
products in of themselves. This is already the case in
applications like smart farming where farmers receive
the guiding information for optimizing the treatment
of their crops rather than just simply using seeds,
fertilizer or pesticides. Other applications focus on
home appliances and consumer goods where the
information is delivered by music, recipes or
additional applications. In this sense, rather than
implementing their actual usage, it might be easier to
explain and demonstrate the possible beneficial future
uses of information for industrial products. Recent
developments cover, for example, transportation



technologies, where navigation and routing are
actually more relevant than the actual transportation
media such as the individual cars. In many cases
there will be, in the end, automated processing like
autonomous driving, or artificial intelligence for
industrial production.

B Recent Industrial Applications

At the moment, companies can attempt to define their
DIS via the aid of content delivery which corresponds
to their industrial applications. Some intend to
enhance technical services for their machines, plants
and factories and to offer information provisioning
that includes augmented reality, or natural language
communication (chatbots). By this means, “navigation
and search” are extended by other technologies such
as language processing, object recognition and visual
navigation that cover many new applications of Al.
All these front-end technologies aim to address and
request content. This content will be delivered in any
of those cases by digital (web) services, i.e. CDP.

One of the recently intensely discussed front-ends for
augmented or mixed reality applications is the
Microsoft Hololens and its alternatives. They are used
in many showcase applications and should therefore
be one of the tools which could be considered to be a
blueprint for the interfaces between visual front-ends
and the CDP as a content web service. Service
technicians can identify the parts and geometry of
complex products and can thereby identify the
intrinsic P-class of a component for an extrinsic
product type. If not pushed automatically by the use
case, users then have the option to select the
corresponding available topic type from an
information type. Document navigation will be
inappropriate, although searching will be possible in
conjunction with natural language searching.

Push mechanism and situational content delivery need
to “understand” the contextual need for information.
Using this aim, it is necessary to analyze the
corresponding environment and events therein.

ETypes of Analytics

Analytics within content science and especially within
CMS/CDP processes can address several issues. For
example, there is quite some experience with analytics
for CMS usage [5]. There, one investigates the reuse
rates of documents and the reuse numbers for modular
topics and smaller fragments. This makes it possible
to derive many correlated performance indicators in
order to measure efficiency and types of processes like
variant management, document creation and use of
classifications. The application and interpretation of
key performance indicators (KPI) depends also on the
actual CMS implementation and its designated
purposes for individual companies.

In general, analytics in the CMS/CDP area can focus

on various aspects.

@content-based
@system- and technology-based
@process- and DIS-based.

Content-based KPI build up a metrics called content
relevance analytics (CoReAn). Herein, it is possible to
measure user behavior with regard to topic content
and classification. Examples are: topic access
numbers and reading time, navigation flow and search
terms with the number of search hits and subsequent
user behavior. The general task is to improve content
quality, classification (or ontology) schemes and to
understand the needs of the user.

System- and technology based KPI address the system
requirements in order to improve the used technology.
This can be KPI for the number and type of used
devices, operating systems, time- and
area-dependencies or the relevance of full-text search
processes compared to facetted search and navigation.
Standardized testing of the CDP-implementations is
then furthermore an appropriate means to explore the
systems’ usability.

Finally, since specific digital information services
have been previously defined, this requires that the
fulfillment and quality of the offered services be
measured. These could be the service handling rates
for repair processes, or the number of service calls
that are fielded following the introduction of
self-service solutions via CDP.  Just the numbers of
topics accessed by customers in a pay model are able
to represent a DIS-based KPI.

Beyond these purely CDP-driven KPI, there are some
further important connections to the interactivity of
users and also to product-based analytics. In the
modern product architectures of 10T/14.0, it is possible
to track the activities of users and especially the
product status and its behavior. With the help of Al
and system statistics, algorithms can detect relevant
events and their product contexts in real time. For
example, these events can in dangerous situations
trigger push mechanisms to inform users about the
system failures most likely to occur and their
corresponding recommended countermeasures. Or, the
interactions of users with the products foreseeably
require information support for performing certain
tasks.

B Summary

Content Delivery has become a promising approach
for making use of intelligent content in the framework
of 10T/14.0. It can support new business models in the
sense that it is the bases of digital information services
and not simply a technological update of traditional
technical information. In order to ensure the content,



systems and process quality, it is necessary to
implement analytics and its corresponding KPI. In
combination with the real-time analytics of the
product behavior, CDP can be triggered and requested
in accordance with the actual and contextual
information needs.
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