TCH= 2 S AFRZA Uk
industry 4 0DFEIBHOFER ZD 2

TENDEMEFROEE LEEZTIET AEARI T H

Basic Concepts Which Support the Management and Delivery of Intelligent Content
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In order to successfully implement and use content management systems, one has to understand
the underlying concepts and processes that prevail in technical communication. One of the most
important concepts is variant management. [t relies on the classification, reuse and assembly of
modular content and provides native intelligence for automation processes and dynamic delivery.
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Structured authoring and IT system based content
management have become a standard toolset in
technical communication. Of course, from a global
perspective, they are used to very different extents in
the individual countries or regions. In addition, the
user groups of these technologies vary depending on
the degree of services being outsourced or on the
organizational responsibilities for technical
communication within the companies.

However, there are some common theoretical aspects
that build the basis for academic education and for the

training of business professionals.

Basic methodologies

Information development for technical products
follows similar rules as product development and
production. More specifically, there are rules and
processes for the standardization and modularization
of content and for the systematic assembly of
documents.

In regard to technical communication and the
corresponding content creation processes, this means,
that writers must follow several authoring rules
derived for example from linguistic or cognitive
theories. These rules are intended for the creating of
standardized documents that facilitate user
understanding and support writers via a clear and
schematically guided structure of content. This is
continued in many cases by a corporate terminology
base which ensures consistency in all types of product
information. In the case of the machinery industry,
term consistency is carried out ideally ranging from
the pre-sales materials to the user manuals, service
information, and spare part catalogues.

Linguistic standardization is in most cases
accompanied technically by using the XML data
format and corresponding rule definitions for content

structures. These structures are usually given and
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enforced by XML-based information models that use
extensible schema definitions (XSD) or document
type definitions (DTD). The information models
implemented in CMS can differ significantly in the
degree of semantic structures. Semantic modeling
reveals the meaning of structure elements explicitly to
authors and makes the structured content
machine-readable.

There are frequently used semantic structures and
(XML-)elements containing for example prerequisite
information, actions, results, technical data, required
tools and parts, maintenance-interval information,
error messages, software menus and furthermore.
These semantic structures can be contrasted to a
generic modeling consisting of elements like
paragraphs, lists, tables. Semantic modeling can also
be done by using XML-attributes that specify more
generic elements. It is obvious, that semantic
modeling allows for more specific data processing like
for example cross media publishing processes where
semantic elements can be specifically formatted
depending on their contextual importance. Beside their
important role in formatting output media they can
trigger content driven processes like automated
linking to related content or the generation of
information collections. Examples thereof include
collections of error messages, of tools lists and parts
lists or automatically generated service plans for
heavy machinery products.

Finally, semantic modeling can facilitate the quality
assurance of content. Linguistic writing guidelines can
be more easily applied to the corresponding structure
elements in the case of distinct semantic modelling.
This can be done by classical review processes or by
automated checking through specialized controlled
language checking software. Therefore, semantic
information models can enhance even more content

quality and consistency.



In summary, information models. enriched by
semantic elements and attributes are an important
means for creating a first step towards intelligent
content which can be used for sophisticated content
processing. In CMS applications. there are in general
three basic types of information models which can be
selected: public (like DITA. S1000D, iSpec2200,
PI-Mod), custom, or vendor- and system-based. They
differ in the degree of semantics and their capability to
support module based writing.

CMS shows large differences in the support of one of
these types. This means that a number of systems
implement exclusively standard models, while others
support only their own self-developed models. But
only a few systems are free to integrate any model,
which would be necessarv for custom information
models. The latter is recently not so common as it
used to be in the early davs of CMS development due
to inevitable integration and maintenance costs. As a
result of these considerations. a pre-selection of any
special type of information model will influence the
CMS set being relevant for possible system

implementation.

Metadata and Pl-classification

An important way to add more native intelligence to
CMS data stems from metadata. Metadata can enrich
modular or document-based content via additional
information. This is used for the retrieval and reuse
processes within CMS or subsequently outside CMS
within the delivery processes. To gain a theoretical
approach to metadata and to explain their applicability,
we will utilize the Pl-classitication schema which can
be applied to different extents to most CMS
implementations.

Within this schema. modular content can be assigned
in principle to four basic classes of metadata. These

classes are organized with respect to products (P) and
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to information (I):

® intrinsic product classes
They state the physical or virtual product
components the information is directly connected to.
For complex products, they can build a large
taxonomy.

® intrinsic information classes
They define precisely the information type
contained in the modular topic. Usually they build a
taxonomy of classes like procedural, descriptive,
conceptual, safety information and all
corresponding sub classes.

® cxtrinsic product classes
They are given by the individual products of the
company which is considering using CMS. They
usually build a hierarchy of all the considered
product groups.

® cxtrinsic information classcs
They describe the relevant document types and
output media but can also cover properties like

target groups or markets.

[t is important to understand the ditferences between
the intrinsic and extrinsic classes. Intrinsic classes
reflect the core concept for defining unique modules.
Therefore, intrinsic values have to be selected for each
content module as a single value from a taxonomy.
Per definition, modules which have the same intrinsic
classes, have to be variants. Note that the heavily used
term “topic” for modular content just reflects the
intrinsic and therefore unique aspects of the
information classes.

The metadata lists and hierarchies used for extrinsic
classes, will be multi-valued which reflects the
multiple reuse of content. In practical applications,
sometimes not all of these classes are needed. But in
general, they form a general set of basic metadata

dimensions. The language of content objects can be



understood as being an intrinsic information property.
But for organizational reasons, the language is usually
kept as being a separate metadata dimension that is
linked to the translation processes.

Beside the four well known basic dimensions of the
PI-classification, this method considers additional
metadata. Such sets of metadata are becoming
increasingly important for characterizing even more
parameters for content and product variants. We will
come back to this when we describe variant

management in some more detail.

Managing products and information
The challenges companies are facing today in
managing technical communication have multiple
causes and aspects. They can be briefly described in
terms of
® Change management
Product development shows high dynamics which
many changes during the authoring processes. Even
after product delivery, there are product changes
and updates. Recent agile software developments
can generate for example time shifted developments
in product functions.
® Media management
Deliverables are required for multiple media and
formats, including web- and app-based information.
® Variant management
Product complexity and highly elaborated
configuration management accompanies the
expectations of users for most specific information.
® Translation management
Globalized markets and products require
cost-efficient translations, and the delivery of
multiple languages, and market specific content
adaptions.
® Process management and quality assurance

All deliverables have to undergo internal release
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cycles and quality control for content and structural
correctness. Responsibilities and timelines have to
be clear and binding. Process effectivity is an

overall goal.

For these requirements, CMS offer corresponding

concepts and features:

® Version management to keep track of all revisions
of every single modular content or of documents.

® Cross media publishing, multimedia integration and
interfaces to delivery platforms. This includes
management of media objects for different output
formats. If needed, formatting can be automated and
requires no manual corrections.

® Document creation via complex content assembly
mechanisms like filtering and automated
aggregation in accordance with specific product
configurations.

® Translation management functionalities analyze and
reduce the translation volume on a modular basis.
Reference material from CMS supports translators
to facilitate their work.

® Users’ rights and roles management can be
combined with workflow and status control.
Linguistic quality control of content can take place
via terminology controls, reviews, controlled
language checking tools and authoring memory
functionalities. Reuse efficiency of modular content

can be measured and tracked.

Variant management in more detail

In the context of intelligent information and intelligent
systems, the above mentioned variant management
plays a crucial role. Product variant management in
the machinery industry consists of configuring
components into end-products according to defined
structures. These structures are managed as-built or

even dynamically as as-maintained structures in



enterprise resource planning (ERP) or product
lifecycle management (PL\) svstems. In the software
industry. one can make use of functional software
models or software specifications.

CMS can now make use of the above defined
metadata schema. Software and hardware components
are mapped to intrinsic product classes. Usually. the
components relevant for documentation onsist of
only a subset of the entire product. For each
component. there is an informatio set of modular
content. attributed by disunct intormation classes.
Variant management can now be achieved by two
major mechanisms: filzerinz or the generating of
documents.

In the first case. documern: trees are built manually as
master documents by the referencing and nesting of
modules. If modules or submodular parts thereof carry
extrinsic product classes one can asily filter master
documents according to specific products. The
configuration is obtained therefore indirectly using the
validities (extrinsi 1sses) of modular content. For
example. the concep: of DITA maps belongs to this
type of variant mechanism. Of course. all other
extrinsic classes can <ed for this generic filtering.
In the second case. one can pre-define a reference
structure as a placeholder structure for nested and
sequenced objects which carry specific intrinsic
classes. The svstem selects them for a certain product
and all (extrinsically and intrinsically) of the relevant
modular topics. and assembles them automatically.

In both cases. a filtering of components would be
possible. This is usually not implemented because of
the complexity of configuration management. In most
cases, the explicit classification of modules yields the
required results. As a side effect. this usually defines
the separate master documents or reference structures
for the distinct product groups.

As stated above, an even higher complexity arises by
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additional variant characteristics. They can describe
product variants given by additional parameters (e.g.
control types, materials, coatings, voltages and plugs)
or even parts numbers. In this sense, they can act as
additional filters. In both cases, there can be a set of
modular topics which differ only in variant

characteristics.

More intelligence and delivery

CMS can have elaborated mechanisms for creating
documents in an intelligent and automated way. The
native intelligence stems from a concise metadata
schema, and the mechanisms can be understood in
terms of an underlying (PI-) classification scheme
even if this is not explicitly named.

Intelligent delivery can cover the creation and
provisioning of documents based on CMS
mechanisms. In the most recent discussion of dynamic
content delivery one wants to proceed one step further.
One aims to request or retrieve modular topics and
display them situationally, depending on the use cases.
Relevant media cover all types of web-based online
portals or mobile apps. It is clear, that for such
applications, the classification of content is
indispensable for the retrieval of specific information.
But users also still want to use traditional document
structures. Content delivery portals (CDP) therefore
need all of the ingredients of native intelligence from
CMS: reference structures for displaying document
logics, the set of classified modules together with the
taxonomies of metadata. Intelligent systems will make
future use of these basic concepts at least for
structured content that originates from CMS and

related systems.





