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Foreword

0 Foreword
The authors would like to describe the reasons and premises for the realization of this thesis in
the beginning section. Thus, it introduces the University of Hamburg, where this thesis has
been written and Airbus, the organization that provided operational input as well as scenarios
needing research capacity.
The authors value the chance of writing a thesis about and at a company as a very enriching
experience. Fortunately, the University of Hamburg provides these advantageous possibilities
for students who are interested in applying their theoretical knowledge in a practical business.
Although Information Technology is a very fast-moving field, the scientific foundations
always need to be taken into account in order to provide sound and reliable business solutions.
Therefore, it is the aim of the Department for Informatics of the University of Hamburg not to
let scientific work be an end in itself, but to provide practically implementable research
results.
In order to assure the seamless and complete integration of computer sciences into practical
use cases, the Department for Informatics at the University of Hamburg is interested in
running real-life projects with companies. A registered association called HITeC (Hamburger
Informatik Technologie-Center e.V.) has been established for the administration of such
cooperational concerns. The HITeC website provides information about the reasons for
cooperation between the Department for Informatics at the University of Hamburg and
various companies. The main fields of HITeC are: application-oriented research projects,
publication of application-oriented research findings, advanced training activities, making
contacts between companies and students, improvement of practice-oriented education and
support for company startups ([HITeC2004], translated by authors). Even though this thesis is
not overseen by HITeC, the information above gives an idea of the University’s notions and
aims concerning the cooperation with companies such as Airbus.
The aim of the Software Engineering Group is to study the field of Knowledge Management
(KM) and its software-technological concerns. This intention reveals a strong dependency on
findings of organizational practice. Since KM is an interdisciplinary field of
Economy/Business Management, Informatics and particularly Social Sciences, the human
component plays a decisive role. To study the potentials and impacts of KM in organizational
structures, it appears essential to empirically scrutinize real business. The effects of these
strongly human-related measures can neither be adequately formalized in theory nor modeled
and calculated or simulated.
Hence, the necessity of considering and gaining experiences of real business in an
organization is obviously suitable for the Software Engineering Group. Therefore, it makes
sense to run this thesis in cooperation with a large company like Airbus.
With its headquarters in Toulouse, France, Airbus is an EADS joint Company with BAE
SYSTEMS, incorporated under French law as a simplified joint stock company or “S.A.S.”
(Société par Actions Simplifiée). It employs some 48,500 people directly, consisting of over
50 nationalities. EADS Airbus’ design and production sites are grouped into four whollyowned subsidiaries: Airbus France, Airbus Deutschland, Airbus España and Airbus UK.
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Airbus was established in 1970 as a European consortium of French, German and later
Spanish and U.K. companies, as it became clear that only co-operating European aircraft
manufacturers would be able to compete effectively with the U.S. giants. Overcoming
national divides, sharing development costs, collaborating in the interests of a greater market
share, and even agreeing to a common set of measurements and a common language, EADS
Airbus changed the face of the business and brought airlines, passengers and crews the
benefits of real competition.
The cooperation between the different entities that make up EADS Airbus today goes back to
the 1920s. Construcciones Aeronauticas S.A. (CASA) of Spain built seaplanes under license
from German company Dornier and worked with the French on the Bréguet XIX. In the
1950s, a number of Franco-German aviation projects saw the light of day. During the 1960s,
the first real co-operative effort between French and German aircraft manufacturers was
forced on the Transall and then followed by the Concorde adventure between the French and
the British.
This was also a time of close contacts between CASA and Messerschmidt-Bölkow-Blohm
(MBB). MBB formed the core of DaimlerChrysler Aerospace AG (DASA) in 1989. CASA,
Dasa and Aerospatiale Matra S.A. together formed EADS in 2000 ([AirbusInternet]).
Even though EADS runs a wide range of its own research projects, the group is very
interested in cooperation ventures with external science institutions, such as universities. This
is a result of up to 20 years long lead times for the development of quantum leap innovations
in aircraft construction. These lead times come with very particular fundamental research and
development as practiced by external science institutions rather than by companies. For many
business fields, research projects of this scope would not be suitable because of much shorter
innovation or demand cycles for product design. As such, EADS conducts a wide range of
research activities, together with its own research centers, in bi-lateral cooperation with
universities or in the framework of national or European research programs. Of course,
another characteristic for this kind of proceeding in certain projects is the aim to decrease
research costs. At later stages, projects are handed over to bigger research establishments or
EADS-owned science institutions.
For the circumstances explained above, the cooperation between Airbus and the University of
Hamburg is common practice and makes it possible to arrange this thesis through attending
the Airbus KM Inventory project.
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1 Introduction
Nowadays, especially for large companies, the importance of knowledge as a main asset can
hardly be overrated. Awareness of this fact resulted in many projects dealing with Knowledge
Management (KM), which have been set up and executed by companies in the past. But in
times of globalization and fusions of companies leading not only to the formation of countrywide but transnational organizations, a more complex situation has emerged. In many cases
the so far existing Knowledge Management Solutions (KM Solutions) are locally sited,
independent from each other and based on different ideologies and technologies. The main
goals of KM – the company-wide sharing and reusing of knowledge – are impeded, if not
anticipated by this circumstance. The problem of making individual knowledge available for
all employees and thus providing a collective knowledge arises again, but on a higher level.
The individual instances in this case are not single employees but whole departments of
companies and the collective is the whole organization.
In order to guarantee a proper use of existing KM Solutions, it is mandatory to first get an
overview of them. It is necessary to learn what kinds of systems are used, what they are used
for, where they are used and by whom they are used. Based on this overview, it is possible to
classify and characterize the KM Solutions, to rate them and to decide which ones shall be
used in the future by the whole organization. Since we assume that all KM Solutions are
totally independent from each other concerning content and focused processes, the next
problem to think about is how to cope with KM Solutions which either provide similar or the
same content or processes. In these cases, an integration of the concerned KM Solutions can
be an appropriate way to avoid redundancy and inconsistencies.
This thesis (which in Germany is officially referred to as Diplomarbeit) is based on a KM
project at Airbus. It is shown how a project dealing with the aforementioned tasks can be set
up and accomplished for any organization dealing with the same problems concerning
identification and characterization of KM Solutions. Therefore, in a demonstrative way, not
only the approach, but also the stages and results of the Airbus KM Inventory project which
was attended by the authors are introduced and explained in this thesis.
The textual content of this thesis is divided into the three parts Context, Approach and
Research Results. Context contains the chapter “Knowledge and Knowledge Management”,
which deals with organizational knowledge itself as well as with the process of managing
knowledge. It describes how to make knowledge available for more people, to preserve it
when employees leave the company and even to generate new knowledge.
The Approach section comprises the chapters “Attending the KM Inventory Project”,
“Advancing the KM Inventory Project” and “Going Further: Integration of Knowledge
Management Solutions”. They are about the techniques and procedures that were applied in
this thesis accompanying the KM Inventory project. This part describes the single steps and
contains information about the background and reasons for the decisions made in order to
solve the problems.
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Research Results are presented in three chapters. Detailed information on all examined KM
Solutions is collected and an appropriate format to store the data is shown in the chapter
“Information on Knowledge Management Solutions”. “Integration of Knowledge
Management Solutions” deals with the subject of integration. Different types of integration
are presented and discussed afterwards in order to find out whether it is possible to integrate
the examined KM Solutions at all and how this could be done best. Finally, in “Proposal for
the Integration of the Evaluated Knowledge Management Solutions”, an architecture proposal
is introduced which is based on the discussed points of the previous chapter. The proposal
includes examples on how the user interface could look like and implementation details to be
taken care of when the proposal is applied as introduced.
The rest of this beginning section describes in detail the placement of this thesis in the context
of Airbus and its relationship to another thesis done by Stefan Ukena.
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2 Project Settings at Airbus
In order to provide a closer insight of the circumstances at Airbus, a detailed problem
description and a possible solution are given here.

2.1 Status Quo – Needs
The aircraft engineering and manufacturing company Airbus is not only known for its
multinational background with sites all across Europe, but also for its genesis. Over the years,
Airbus became a federation of formerly independent companies whose main business domain
is the field of aircraft engineering. Due to these historical and geographical conditions, at
present many different isolated applications for KM are being used or planned for
development in the involved nations France, U.K. and Germany, which at Airbus are called
NatCos. Especially for the sector of KM, it is inappropriate and inefficient to use independent
solutions in the different parts of one enterprise. The aim of KM is to link and to provide
access to the knowledge resources of an entire organization as a whole and thus making them
available to all employees.
In order to acknowledge the importance and value of knowledge in a company as an
economic asset which has to be preserved and protected, the objective to provide and support
a more efficient way of knowledge administration and application has been defined. Keeping
track of this objective includes the gaining of detailed information on the used and planned
KM Solutions as a first step.

2.2 Problem: Gaining Information on Knowledge Management
Solutions
At this point, the responsible instance at Airbus has just a rough but not detailed overview on
the KM Solutions. This is true for both existing and the ones planned for the future. This may
lead to the fact that when a special KM Solution is needed by a certain department, most
likely a new solution will be bought or developed, although an existing KM Solution would
be suitable and appropriate to the needs. Therefore, the Airbus KM department has to be
provided with detailed information on all KM Solutions, enabling them to collect the needs
and to recommend appropriate solutions. Hence, the required information on the existing KM
Solutions has to be defined, collected and finally be brought into a form which allows the
search for appropriate solutions based on special needs. These can be hardware or software
requirements or special Knowledge Management Processes (KM Processes) which have to be
incorporated by the KM Solution. Additionally, some sort of browsing through the collected
data should be made possible, enabling all departments to look for and learn about KM
Solutions themselves.
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2.3 Solution: Identification, Characterization and Categorization of
Knowledge Management Solutions Used by Airbus
To provide detailed information on KM Solutions, either already in use or planned for the
future, a common project of the Knowledge Management department of Airbus France
S.A.S., Airbus U.K. Ltd. and Airbus Deutschland was called into existence, in which the
independent solutions are examined in four stages.
The first stage is to build an inventory of all KM Solutions which contains detailed
information needed to characterize them. During the second stage, the criteria of the inventory
are used to build an ontology about the systems. The third stage is to provide access to the
information on the KM Solutions in the Airbus intranet. Stage four lifts the concept of KM at
Airbus to the next level by trying to integrate the existing KM Solutions and thus making the
contained information available to all employees in the whole company. In order to do so,
concepts of connecting and integrating the systems are developed and discussed afterwards to
make sure the best way of integration will be found and applied.
The first three stages advance the ongoing activities concerning KM by collecting information
on all KM Solutions, which is needed to get an overview on what solutions are available at
the moment. Additionally, the generation of an ontology and web portal providing research
functionalities on the KM Solutions helps to choose and to recommend appropriate solutions
for various needs. Another benefit of the portal is that it helps to increase the popularity of
KM itself and also the existing KM Solutions and thus prevents needless costs of developing
or buying systems for the same purpose more than once.

2.4 Objectives
The objective of this thesis is to develop a generally applicable proceeding which can be used
to identify and characterize KM Solutions by defining relevant methodologies and steps for
this purpose. For example, the compilation of meaningful characteristics describing the
content, the behavior and the use. Based on the results of a data collection, one can decide
how to employ systems that are already in use. This can either be organization-wide use, their
abolishment or the integration of several of the systems. Always keeping the common
approach in mind, the basis for the generally applicable proceeding is the attended KM
Inventory project at Airbus. In this project, the authors defined their objectives as the
realization of the first of the four stages mentioned in 2.3, the assistance of stages two and
three and finally the beginning of stage four by providing several integration scenarios, their
discussion and an architecture proposal based on this discussion.
In order to get a detailed overview of the KM Solutions used and to discuss ways of
integrating them into one system, many specific characteristics of the solutions have to be
collected and examined afterwards. To handle this time-consuming enterprise properly, it is
important to think about appropriate ways to support this project throughout the whole
process. Apart from working out a complete set of characteristic properties to be applied to
the different KM Solutions, this requires organizational effort that has to be dealt with as well
as finding a way to store and display the data properly.
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2.5 Organizational Embedding of the Thesis
Not being a stand-alone project, this thesis is embedded in a multinational project and related
to another thesis. These relationships required close collaboration with the employees
involved in the KM Inventory project at Airbus and Stefan Ukena, the author of the related
thesis.

2.5.1 Our Thesis in the Context of a Multinational Project
Owing to the need of gaining detailed information about the used or planned KM Solutions in
order to establish a consistent and efficient organization-wide KM, the KM Inventory project
was run from March to October 2003. The official Project description [Daup2003] specifies,
among others, the following aims:
“Provide the EODMW team as well as KM related IS teams with an impartial and
sound basis for:
•

an identification and characterization of KM Tools currently available at
Airbus,
• an identification of overlapping, complementary and missing KM Tool
functionalities,
• a support to decision on appropriate changes/enhancements of the existing
and start of new KM Tools or modules with respect to:
• improvement of the tool functionalities and,
• integration of the KM Tools into the overall KM platform
[...]
The project will end up with two major deliverables:
•
•

A regularly updated PowerPoint version of the results
an “ontoworks-based” website encompassing all the inventory results“

The initial objective of this thesis is to proceed analogous to stage one – the making of an
inventory of all the Knowledge Management Tool (KM Tools) supporting the KM Processes
which contains all information to characterize them – but always with regard to connection
and integration measures possibly accomplished in the near future. Fortunately, the authors
are able to work less constrained by the project’s time schedules. This often enables a more
detailed view on certain concerns of the problem in order to advance the project findings.
The beginning step in the project context is the making of a Catalog of Characteristics to
characterize the KM Tools in as many as possible ways, which will also be used to support
the building of an ontology in another thesis. The catalog is on the one hand divided into
characteristics of use, which contain the context of the system (location and people), the
system itself (professional and functional matters) and an assessment. On the other hand, it
deals with technical characteristics concerning general matters, hard- and software
17
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recommendations, architecture/techniques, data storage and access, settings/preferences and
performance. The Catalog of Characteristics is drawn up on the basis of Airbus requirements
resulting from the project work and recommendations based on evolutionary anticipating and
participating software engineering advance. It furthermore comprises the findings resulting
from purposive investigation and research in the field of KM software and the authors’
personal experiences in software development.
The next step is the collection of data about the KM Tools to examine as a precondition for
the ability to characterize the tools for as many as possible purposes. The data is actually
planned to be entered, stored and accessed within the ontology managing system OntoWorks.
Until all the requirements for the ontology-based solution have been established, the data will
be provided via XML1. The result is an extensive information database about the KM Tool
scenery of Airbus. This inventory will then provide abilities to be used dynamically for a wide
range of purposes to come.
This overall view of professional, functional and technical circumstances of the KM Tools
also allows thoughts about future connection and integration of the systems.
So at the end of this thesis, a scientific and technical evaluation of all the facts dealt with will
have taken place. We will discuss several ways of KM Solution connection and integration, to
finally make a suggestion for an integration scenario for fields in the Airbus business, where it
may be useful to create access to locally not yet available KM systems, where KM Tools may
meaningfully be integrated and where new solutions should be added.

2.5.2 Relationship to Ontology Thesis by Stefan Ukena
Due to the tightly coupled history and organizational interdependencies of the two firms,
Airbus still has a close relationship to DaimlerChrysler. Today, it is common practice to run
projects together.
Since the attention to ontology technology and functionality at Airbus is growing, common
research cooperations have been established for this field as well. In this common context of
ontology design, another thesis of the University of Hamburg takes place at DaimlerChrysler
AG Research and Technology, Berlin. This thesis is written by the authors’ fellow student
Stefan Ukena. Just like the enterprise intentions, the theses are also meant to collectively grow
and share benefits of scientific work within overlapping, complementary or missing parts of
the individual problems.
By delivering an extensive basic set of attributes, their structure and relationships, this thesis
can not only be used to classify KM Solutions, but it is also suited to support the ontology
design.
The other thesis’ benefit for the identification and characterization of KM Solutions is to
enable the establishment of an ontology-based data base, which is suitable to receive the data
about the KM Solutions and to provide them for processing purposes to come. The content of
this related thesis is what has been referred to as ‘stage two’ in section 2.3 and the basis for
stage three.
1

XML: eXtensible Markup Language
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2.6 Conclusion
The establishment of this thesis enables the complementary sharing of theoretical and
practical assets between both partners: the Software Engineering Group in the Department for
Informatics at the University of Hamburg and the company Airbus, in order to provide overall
benefits.
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CONTEXT
In order to get an idea of what this thesis is about, it is important to learn about the
professional context and circumstances it is placed in. For this purpose, in this section the
reader is guided to the notion of knowledge and KM the authors consider to be relevant for
this thesis.
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3 Knowledge and Knowledge Management
Most of the terms associated with knowledge and KM appear to be of generally accepted
character, although they might also be mapped to equivalent actual problem terms, being
understood and used in very special ways in certain fields and economical or scientific tasks.
This is due to the practical and general origins of KM efforts, which do not derive from one
particular discipline, but from various origins. This derivation allows KM-related measures to
be adaptable to a wide range of given areas of expertise or problems. And there might also be
many practical projects which could positively be affected by the adaptation to and
application of given KM options, because KM is not restricted to a certain set of application
fields. This versatility of understanding and working in the field of KM also holds the
possibilities of examining knowledge and KM itself and loosening the focus on practical
context relations at the same time. This approach e.g. allows one to find different notions of
knowledge, its sources and its application potential for certain purposes. So, on the one hand,
KM appears to provide a broad variety of application and research options, but on the other,
exactly this versatility may in some cases hinder to exactly focus on or to model several
problem matters.
Due to the fact that we are writing this thesis attending the KM Inventory project at Airbus,
the authors, accordingly, rate the confinement to only relevant and suitable terms to be very
important. All approach and work measures are taken to map and serve certain circumstances
of the problem context of KM in Airbus Engineering. The central claim is the provision of
practically suitable and economically usable findings, rather than research for more common
discoveries in the field of knowledge and KM.
At first, a notion of knowledge relevant for this thesis is worked out, beginning with a
common notion of organizational knowledge which afterwards is constrained to the actual
context this thesis is placed in. Afterwards, the importance and components of KM are
explained, before finally the situation at Airbus is exposed and the company’s notions and
applications of knowledge and KM are illustrated.
The authors state that it is not their intention to speak for or against either the organizational
or the cognitive or any other kind of perception concerning knowledge and knowledge
management. Since their intention is to work out a notion suitable for this thesis, which is not
necessarily based on just one scientific point of view, the authors seized ideas and thoughts
from different origins.

3.1 Problem Perception and Placement
The subject of this thesis allows a wide rage of perspectives because it integrates several
disciplines, but the approach and proceeding are mainly affected by the scientific roots of the
authors. So first of all, the “Identification and Characterization of Knowledge Management
Solutions” is seen as a problem of informatics, respectively software engineering, concerning
KM matters.
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Concerning less theoretical and technical matters, this thesis is set in the field of practical
Informatics. The approach and proceeding are chiefly following the use of software
engineering methods of the Department for Informatics at the University of Hamburg in
combination with Airbus requirements and notions for the examination of this topic.
The approach covers both, the running of investigation and research studies for KM software,
as well as to empirically do system analyses in order to solve the actual task concerning the
KM Tool inventory.
The scientific affiliation of this thesis to the field of practical informatics is additionally
underlined by the aims and endeavors in compiling and providing an extensive and versatile
data collection as well as considering the standards of knowledge of disciplines like web
technology and Enterprise Application Integration (EAI) to finally convert study findings into
practically realizable proposals.

3.2 Organizational Knowledge
The term of knowledge surely is one of the best examples in human language for common
and natural understanding and use, as well as for infinite complexity. Today, many different
descriptions and definitions of knowledge are given, e.g. by scientists and philosophers. Due
to these descriptions and definitions knowledge appears to be of a general, abstract and
philosophical character. Thus, it seems impossible to completely understand and provide an
extensive idea of knowledge and appendant concepts for the purpose of this thesis.
Approaching an appropriate notion of knowledge, the authors consider the domain this thesis
is written in. This leads to focusing knowledge in the context of acting individuals organized
in (e.g.) a company, the so-called organizational knowledge. An appropriate notion of
knowledge is approached by incorporating descriptions and definitions following this actionoriented perception. According to [Stru1996],
“…the extremely varied use of the term of knowledge complicates the decision what
knowledge is all about. Within the cognition scientific paradigm of symbol
processing, knowledge would be a set of (mental, system internal) representations,
which enable a cognitive system to perform a task (or “intelligent” actions in
common), when it is combined with appropriate inference techniques (inference
methods).”
(translated by the authors)
Although representing a cognitive point of view, implying that even computers can have
knowledge, the author stress that one main characteristic here is acting. So knowledge
appears to consist of (intellectual) representations of certain facts that can be interpreted and
therefore be converted into actions. The next assessment, found in [WehnDick2001]
underlines this and furthermore considers the individual and context-sensitive character of
knowledge. Theo Wehner and Michael Dick

24

Knowledge and Knowledge Management

“…distinguish knowledge from believing, meaning and guessing and define
knowledge to be a revisable model of imagined, anticipated or already partially
proved reality, which is oriented on data and information and basically depends on
experiences. Knowledge therefore is the integration of experiences about meaning
and interpretation, which have been gained through acting. This comprises the
following characteristics:
•
•
•
•
•

Knowledge is situational: It is created in temporally restricted situations in order
to be available for other situations to come.
Knowledge is reflexive: It arises from the relationship of a person to phenomena,
objects or events and thus, always comprises an individual perspective.
Knowledge is operational: It provides cognition, composition, accomplishment
and assessment of situational tasks and relating suddenly emerging events.
Knowledge is (dynamically) variable: Subjective models of reality are adapted to
the actual situation in a changing situation.
Knowledge changes: The person affects her or his own knowledge and her or his
reality by carrying out actions.”
(translated by the authors)

These statements do not give any idea of the actual kind of knowledge or constituents of
knowledge which have to be dealt with. So the next step is to look for knowledge concepts,
which are typically used by people in practical business. For example:
„In our theory of organizational knowledge creation, we adopt the traditional
definition of knowledge as “justified true belief”. It should be noted, however, that
while traditional Western epistemology has focused on “truthfulness” as the essential
attribute of knowledge, we highlight the nature of knowledge as “justified belief”.
This difference in focus introduces another critical distinction between the view of
knowledge of traditional Western epistemology and that of our theory of knowledge
creation. While traditional epistemology emphasizes the absolute, static and
nonhuman nature of knowledge, typically expressed in propositions and formal logic,
we consider knowledge as a dynamic human process of justifying personal belief
toward the “truth”. […]
First, knowledge […] is about beliefs and commitment. Knowledge is a function of a
particular stance, perspective, or intention. Second, knowledge […] is about action. It
is always knowledge “to some end”. And third, knowledge […] is about meaning. It
is context specific and traditional.“
[NonaTake1997]
This view of knowledge, again, considers the attributes mentioned above and additionally
highlights the knowledge quality of always being oriented on certain goals. For example, this
can surely be interpreted as employees’ ideas of industrial business matters.
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Nevertheless, it again becomes obvious that there is no universal knowledge concept, which
could be used for any intention and probably it would not make sense to ever achieve one. A
concept of knowledge is the less practicable, the more common and abstract it is. And so the
conclusion and the tendency for solving certain problems can only be to individually find or
at least approach notions of knowledge comprising a set of only the needed properties. The
needed set of properties can be gained by evaluating the actual or needed properties and
processing potential of the knowledge to examine or work with.
In addition to gaining an idea of the complexity of identifying and defining appropriate work
pieces in problem contexts dealing with knowledge or KM, another important matter of fact
stands out. During the investigation and research activities in knowledge-related fields, one
practice has been established, become obvious and must always be considered when
knowledge-concerned problems are handled: the classification of certain kinds of knowledge.
Thus, based on the cognitive point of view of [Stru1996], the authors choose to classify
knowledge by the following characteristics, which, in some cases, appear to strictly be
related, e.g. explicit knowledge in most cases occurs in structured form. The characteristics
introduced here will be used and explained in detail later.
Conceivability
•

Explicit Knowledge
This is knowledge that one is aware of and that can be formalized, verbalized and
made accessible to other people. It can easily be processed or transmitted (e.g.
documents, codifications).

•

Implicit/Tacit Knowledge
This is the knowledge of a person, which can not or hardly be formalized or
expressed. It is based upon experiences and skills and is placed in the subconscious
mind. Decisions often are perceived to be made intuitively and based upon
experiences, without one being able to explain them completely (e.g. motion
sequences of a golf player, riding a bicycle).

Origin/Knowledge Carriers
•

Individual Knowledge
Knowledge of a single individual

•

Collective/Organizational Knowledge
Knowledge of a group or an organization, which can be defined as the sum of all
individual knowledge of the employees of the organization
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Function/Precision
•

Declarative Knowledge
Knowledge about certain circumstances and facts (e.g. mathematical multiplication
tables or Paris being the capital of France)

•

Procedural Knowledge
Knowledge about actions, processes and methods. It builds on declarative knowledge
and enables the accomplishment of the realization of a certain result. (e.g.
multiplication rules).

Now an insight into the field has been delivered. Having a clue of the term knowledge, its
potential and its processing, it is time to approach our own notion of knowledge, appending
concepts and particularly management concerns for this thesis. This is done by already
adumbrating and considering the actual domain of and efforts made in writing this thesis and
thus exemplifying matters of knowledge and KM. The aforementioned concepts will be used
for explaining knowledge processes of transforming individual knowledge to collective
knowledge and using it.

3.3 Scenario Illustrating the Importance of Knowledge Management
The next step will be to exemplify how knowledge is treated and used in a company. It will
also illustrate how methodologies of KM can help to share and exchange information between
employees working together in the same project. Consisting mainly of personal experience,
this information can thus be referred to as the personal knowledge of the people involved. The
following scenario shows the problems that occur when the sharing of knowledge is not
supported.
•

Construction of a New Aircraft
Jacques Pourquoi is working on the fuselage of a new plane and John Wherefore has
to design its wings. Obviously, a way of how the wings can be assembled properly to
the body of the plane must be found. Since this is a complex task, both of them want
to make sure that the best way of designing and constructing the needed parts is
found. Since this plane is not the first aircraft built by the company and the same
problems must have occurred in the past, they want to ask several experienced
colleagues who earlier solved the problems successfully. Therefore, they try to find
out who has cognitions and experience in constructing wings and bodies, which is
not as easy as it sounds since the construction of the new plane is the first in five
years and most colleagues who designed the parts for the planes which have been
constructed earlier have moved to other departments. So they ask several colleagues
who still work in their department if they know where the specialists are working
now and how they can be contacted. A week later – several phone calls and e-mails
later – they get the telephone number of James Knowmuch who, together with
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Charles Savoirtout, designed the wings and fuselages for some planes in the past.
During a scheduled phone conference, the specialists tell Jacques and John what they
remember. Lying five years in the past, their experience and memory paled over
time. Therefore, most information is more or less informal and has an imprecise
touch, lacking many of the needed details.
Obviously, the flow of information and also of knowledge in this scenario is anything but
optimal. Since in the beginning the personal experience of Jacques and John is the one and
only available source for know-how of constructing wings and fuselages, we can state that
their individual knowledge is not sufficient for performing the task. If the individual
knowledge of colleagues, who had formerly designed the needed parts, had been transferred
into collective knowledge (either by writing corresponding documents or by storing it
digitally or even by sharing it orally), it would have been available to Jacques and John.
Another point is that the information both of them got by talking to James and Charles
consists of unstructured knowledge. Mostly it has been taken from memory and not been
formalized and written down in any way.
There are three processes that, if applied, would have simplified and shortened the ongoing
work of the involved persons. First, the search for specialists can be simplified by providing a
kind of yellow page mechanism that helps to find persons with certain abilities or knowledge.
Hence, long searches for certain persons can be avoided and the duration for important
projects thus be economized. The next process goes one step further: If the knowledge needed
to design wings and fuselages, or at least some portion of them, had been stored and made
available for later use, there maybe would not even have been the need to get in contact with
other specialists. The desired information would have been directly available and applicable.
Setting up such a system is one of two things, probably the easier one; but keeping it alive and
valuable means, that whenever some knowledge is considered worthy for other colleagues, it
has to be entered into the system in an appropriate form. In fact, this is not as easy as it
sounds, since knowledge cannot always easily be formalized. If knowledge is implicit and/or
unstructured, it will be a difficult task to put it in an accurate form which is readable and
understandable for others. Even engineering-based tasks, like the construction of plane parts,
call for declarative and procedural knowledge. Therefore, in these cases direct contact with
the originator of the piece of knowledge is inevitable. The third characteristic is, that when the
knowledge is entered into a system, it is not only available to other employees but
additionally preserved, even when the person the knowledge was “derived” from leaves the
company. Therefore, it can be used even if no personal contact is possible. Concluding, one
can say that the search for people with certain knowledge, the search for certain knowledge
itself and as well the preserving of pieces of knowledge are concepts, whose implementation
lifts the treatment of knowledge up to a level adequate to its worth for a company. Nowadays
– and especially in modern high-tech companies – the aforementioned processes will most
likely be realized by computer supported systems, which, by using networking facilities,
additionally provide access to the desired information over long distances. In a computerbased yellow page system for example, the requesting employee would enter items describing
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the knowledge needed to do the work into a computer-supported system. In our example,
maybe items like “wing design” or “fuselage construction”. The system would then search its
database for persons who have successfully managed to design wings and fuselages.
Afterwards, contact information could be provided which helps the parties looking for
information to get in contact with the specialists. As described above, a system providing the
desired information – in this case wing and fuselage construction details – could in some
cases make personal contact with specialists obsolete. A computer-based system can, for
example, provide construction plans for already built aircrafts and therefore keep information
up-to-date and useful for the solving of future design problems. As already mentioned above,
pieces of information that are stored in a database are also preserved from being lost when the
according experts leave the company and as well from just being “forgotten”.

3.4 Organizational Knowledge Management
So far, different characteristics and definitions concerning knowledge have been shown and
the previously described scenario helps to understand the importance of the approach of KM
by exemplifying how the lack of it prolongs processes and makes them more difficult. Hence,
the next step is to manage knowledge, which means formalizing, organizing and reusing it.
Now it is shown which objectives KM can serve, which popular Knowledge Management
Concepts (KM Concepts) exist and how KM is intended in (large) organizations.
Analog to the notion of organizational knowledge in 3.2, only the organizational portion of
KM is considered here. Since an overall referring to KM would go beyond the scope of this
thesis, the authors decided that this “limitation” is not only sufficient, but also appropriate for
the thesis’ context.

3.4.1 Origins of Knowledge Management
KM is an interdisciplinary field. Due to its roots in practice and close interdependencies with
practical measures and their effects in organizations, it needs impacts of various sciences, but
none of them could claim to completely include the foundations of KM. This is clearly
emphasized by Theo Wehner, Christoph Clases and Tanja Manser, who state in
[WehnClasMans1999] that KM basically constitutes of three parts:
•

•

•

Social Sciences
• Education Science
• Sociology
• Industrial Psychology
Economy
• Business Management
• Operations Research
Informatics
• Information Management
• Cybernetics
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So there are always different core science-related views possible regarding any KM problem.
The so-called integration metaphors, which model the relevant terms of the particular context,
are therefore suitable for general communication as well as for special scientific processing.
However, this thesis focuses on industrial business uses at Airbus. Thereby, the economically
oriented application of methods of informatics constitutes the main objective, whereas other
sciences’ concerns are always considered, as well.

3.4.2 Practice of Knowledge Management
KM has become a buzzword and today many organizations consider it to be essential for their
business. Even in early stages of the approach to KM descriptions and interests, the strong
relation to (economical) practice becomes apparent.
The necessity of an appropriate and effective controlling for the acting potential knowledge
existing in a (large) organization first of all calls for the consideration of its sources and its
destinations. Knowledge is owned by individuals and can only be applied by individuals, as
well. Therefore, Dirk Baecker in [Baec1998] underlines the key assumption by stating that
the individual knowledge will only play a decisive role for the organization when it is
communicated.
(translated by the authors)
Communication – being the key feature in order to organization-widely use the existing
knowledge – has to be enabled and supported by setting up and adapting certain business
processes. Therefore, various KM efforts are made to facilitate this interchange.
During our work in the context of Airbus Engineering, by attending the KM Inventory project
and by carrying out investigations and research in the field of KM, the following features
have been recognized by the authors.

30

Knowledge and Knowledge Management

Features of Knowledge Management:
•

Identification of knowledge and knowledge carriers

•

Gaining of completely new knowledge

•

Transformation/Processing referring to
• The Conceivability of Knowledge
• Socialization (implicit/tacit knowledge stays implicit/tacit knowledge)
• Externalization (implicit/tacit knowledge becomes explicit knowledge)
• Internalization (explicit knowledge becomes implicit/tacit knowledge)
• Combination (explicit knowledge stays explicit knowledge)
•

The Form of Knowledge
e.g. individual knowledge becomes collective/organizational knowledge,
declarative knowledge becomes procedural knowledge

•

The Structuring/Representation of Knowledge
e.g. chart generation from tables, design values result in manufacturing rules

•

Deployment using the policy of knowledge-sharing instead of knowledge-hoarding

•

Assessment, measurement and filtering of knowledge and knowledge carriers

•

Generation of new knowledge derived from already existing knowledge

•

Maintaining/Protecting knowledge

•

Finding and finding again knowledge and knowledge carriers

•

Providing/Assuring the availability and spread of knowledge

•

Application of knowledge enabled by providing optimal circumstances (processes,
IT means and infrastructure)

This set of objectives can be used to compile and model any KM policy and procedure for any
organization.
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3.4.3 Constituents of Knowledge Management
The scenario in 3.3 has shown that processes and mechanisms supporting the reuse and spread
of knowledge are valuable attempts for a company with many employees working together. In
order to describe the involved actors and components of KM systems, the following concepts
are invented and introduced:
•

Data
Data is the physical, oral, graphical or written representation of certain phenomena.
However, data can also consist of meaningless artifacts like, for example, white
noise.

•

Information
Information is the meaningful essence of data gathered by interpretation. By
definition ([DUDE1993]; p. 315) information does not age; it can be combined,
applied and is not identical for all users of the same data source.

•

Knowledge Object
A Knowledge Object is a particular portion of information that, when applied,
properly helps to solve certain problems. Thus, knowledge itself is not assumed to be
atomic but can be divided into problem-specific parts.
In the scenario depicted above the information how to design wings and fuselages are
Knowledge Objects.

•

Knowledge Image
The representation of a Knowledge Object by a computer or other system is called
Knowledge Image. By being interpreted, a Knowledge Image becomes a Knowledge
Object again, whereas this interpretation of it is not unique. By being stored in a
computer system, the character of the Knowledge Objects changes to a more data- or
information-like one which cannot be referred to as knowledge.
If, for example, the design of a wing was stored in a computer as a CAD document,
this document would be called Knowledge Image, whose interpretation would result
in a Knowledge Object providing information on how to build wings.

•

Knowledge Carrier
A person that “knows” certain things – or, in other words, has some Knowledge
Objects in mind – is called a Knowledge Carrier for these particular Knowledge
Objects.
The two specialists in the scenario are Knowledge Carriers of Knowledge Objects,
providing information on how to design wings and fuselages.
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•

Knowledge Reference
The information where or how to find certain Knowledge Carriers is called
Knowledge Reference. By tracing a Knowledge Reference, a Knowledge Carrier
providing certain Knowledge Objects can be found.
If the company Jacques and John of the scenario are working at had used a yellow
page system, it would have been easier to find out how to get in contact with the
specialists. The contact information provided by a yellow page system are
Knowledge References.

As for now, the constituents of KM have been introduced. The following chapter’s focus
lies on how they cohere with each other.

3.4.4 Effect of Knowledge Management
Applying KM not only simplifies people’s work, moreover it has an effect on the concept of
knowledge itself. In the following illustration, people working independently and not sharing
their knowledge each have their own idea of the domain they are working on.

Illustration 1: Knowledge of Independent People

There is a specialist (knowledge carrier) for squares (knowledge object), one for circles
(knowledge object) and the last one knows about triangles (knowledge object). In a project
requiring the application of different shapes, not one person alone could do the job, since this
person’s knowledge is individual knowledge and not available to others. In order to avoid
such situations, they have to share their knowledge and work on the project as a team, as
shown in Illustration 2.
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Illustration 2: Sharing of Knowledge

Combining their individual knowledge will lead to collective knowledge and enable them to
manage situations where information for multiple shapes is required. As described in the
scenario at the beginning of this chapter, a computer-supported KM system can even
eliminate the need of different people at different locations to physically meet each other to
share their knowledge. What has to be found is a way to represent knowledge in an
appropriate way (knowledge image) in order to store it properly, enable other employees to
read and interpret it in the right way. This definitely is easier for explicit than for implicit or
tacit knowledge. The following scheme illustrates how a computer-based KM system can help
share and reuse knowledge.

Illustration 3: Computer-supported Knowledge Management System

In case a person does not know who to ask for answers to a certain problem and direct
communication is indispensable, a kind of a yellow page system can help to find an
appropriate specialist by providing search mechanisms, that – based on a problem description
– return the contact information (knowledge reference) for specialists having the required
information. The following scheme shows what a computer-supported yellow page system
could look like:
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Illustration 4: Computer-supported Yellow Page System

When the user on the left enters her or his request for someone who knows about geometry,
the system will search its database for an appropriate specialist. In this case, it finds
Pythagoras and returns his e-mail address. With this information, the user can write
Pythagoras an e-mail and ask for the solution of his problem.
What has been shown in this chapter is the transfer from individual knowledge to collective
knowledge. Moreover, it is illustrated how certain information in a non-local collective
context can be gained by applying appropriate methods alongside KM.

3.5 Knowledge and Knowledge Management at Airbus
So far, a common notion of knowledge and KM has been provided. In order to illustrate the
actual domain of and efforts made in writing this thesis and thus exemplifying matters of
knowledge and KM, we will now explain the occurrence and application of the two terms and
appendant concepts at Airbus.
Furthermore, the authors’ notion of knowledge estimated relevant for this thesis will be
explained here, because – among further researches – it is derived to a significant extent from
the practical context of the industrial business of Airbus.

3.5.1 Knowledge at Airbus
In order to find our own notion of knowledge, which is suitable for the thesis context, it is
essential to consider the way knowledge is seen at Airbus. Investigating the company’s KM
documents, the following gist is found:
“Knowledge enables the company to gain competitive advantages and enhance its
market position in spite of increasing stress of competition, technical changes and
globalization.”
[AirbusIntranet]
(translated by the authors)
35

Context

So, at Airbus knowledge is rated to be essential for industrial business meeting the conditions
mentioned above. Moreover, the next statement accordingly reveals the essential and very
important fact of knowledge being recognized to originally derive from individual Knowledge
carriers.
“At DaimlerChrysler Aerospace-Airbus GmbH (DA) knowledge is on the one hand
understood as information, data, facts and on the other as experiences, abilities and
skills, which are estimated to be much more important in the first stage of the
project.”
[Hoye1999]
(translated by the authors)
From these few perspectives of knowledge, it already becomes obvious that knowledge is
regarded as an economic asset with a certain operation potential at Airbus.
Meanwhile, this allows thoughts about considering and combining both the broad theoretical
insights to the field of knowledge and the experienced perceptions of the practical context of
industrial business in order to describe a notion of knowledge comprising certain properties to
be suitable and purposeful for this thesis.

3.5.2 Notion of Knowledge Relevant for this Thesis
Considering the previous chapter, the authors’ recognition of, view and description of an
appropriate notion of knowledge, which is practicable for the context of this thesis, will be
given. The expression “notion” has been chosen deliberately. During the research and
investigation for this thesis, the authors’ efforts to find a basic and universally valid definition
of knowledge remained fruitless. And so it would really be a too impudent claim to try to
achieve one in this thesis.
Though claiming universally valid and useful findings, the various possible characteristics of
a notion of knowledge have, in fact, on the one hand always to be kept in mind, but on the
other a restriction to a suitable and purposeful description has to take place prior to a
meaningful application. Therefore, the conditions and needs of the Airbus KM Inventory
project affected the authors’ professional conception in the field of knowledge and KM.
In the first place, our attention is directed to the purpose of knowledge used or needed.
Although a large company like Airbus runs many sectors, which do not immediately relate to
the actual commercial goal, the placement of this thesis is obvious. The work is done in the
engineering sector of a company producing aircrafts. So one can easily see the relation of the
engineer’s work to the main product of Airbus.
Due to the fact that the search for relevant knowledge remains to cost up to 40% (according to
the interview results for the KM Solution “Yellow Pages”) of an engineer’s working time, in a
first step the chosen notion of knowledge has to be sufficient to map all the existing
knowledge already stored or available in the sector of engineering as well as the knowledge
that can somehow be extracted or compiled from the given set. So the reader is to get an idea
36

Knowledge and Knowledge Management

of the notion of knowledge used in this thesis’ context by considering the following
properties:
•
•
•
•
•
•

It rests on the common concept of knowledge
Only individuals can produce, understand and apply it meaningfully
It enables people’s purposeful decisions and actions
It is pragmatically oriented and economically determined
Most of it can likely be externalized or sufficiently mapped explicitly
It constitutes a valuable economical asset

The resulting notion is mostly of explicit character, because, like said before, most of the
knowledge the people are searching for, has to an extent already been stored in certain
systems. Nevertheless, the role of implicit knowledge, e.g. based on experiences and
knowledge that can not sufficiently be structured, stored and processed by IT means, must not
be neglected. Hence, research in this field is an important topic for Airbus and this fact must
always be kept in mind, although it can not especially be focused here.
The knowledge of the context this thesis is written in appears to a large extent to be suitable to
formalize it, to pass it on and process it, because it primary consists of engineering content.
Engineering knowledge mostly being applied to well-defined technical contexts appears to be
handier than e.g. medical knowledge about carrying out certain surgeries considering
individual circumstances every time.
Of course, many other descriptions or characteristics of knowledge can always be recognized
or found, but again the authors highlight the main objective to deal with a notion which
proves to be suitable for industrial business. More common and philosophical approaches
appear not to be compatible with the context of this thesis.
Now having achieved a notion of knowledge, its occurrence, potential and use can
furthermore be illustrated by, beyond, examining the example context of Airbus Engineering.

3.5.3 Airbus as a High-Tech Company and the Importance of Knowledge
Management
Having defined an appropriate notion of knowledge and having identified the according
knowledge at Airbus, the notion deserves a special treatment in terms of KM to evolve its
character as an essential asset for the company.
In their paper [LangDott2003] the two KM experts Dr. Lars Langenberg and Martin Dotter,
who both work at Airbus Deutschland in Bremen, outline the efforts to bring out according
effects on the thesis context of Airbus Engineering. They state that production processes in
this modern transnational aerospace industry company tend to be rationalized and
compartmentalized into product-independent specialized departments and project teams, with
company locations being diversified and transcending national boundaries. Appropriate KM
that provides an effective and efficient way to collect, consolidate and re-use not only
knowledge but also experiences acquired throughout the complete product lifecycle, is rated
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to be the key to ensure competitiveness in such a global layout. Also, KM has to make use of
recent information and communication technologies to meet the requirements of a
transnational enterprise. Remarkably, Langenberg and Dotter explain that the discussion in
the industry no longer focuses on the necessity of KM, but on how KM methods should be
applied in order to improve daily processes in the most effective way. They say that in the
engineering domain, KM has to deal with the management of skills, the management of
explicit knowledge, the capturing, distribution and reuse of tacit knowledge as well as the
management of design rationales and knowledge-based engineering applications. In addition
to the variety and complexity of these subjects, several particular requirements like long-term
projects, most complex products, advanced technology, safety considerations, transnational
organization, high percentage of individual designs, airline-specific customizations and tight
cooperation with suppliers and customers present a challenge for all KM activities.
Langenberg and Dotter explain that these challenges are met on three levels with increasing
complexity. The first level concerns the exchange of knowledge in project teams, whereas
modern information and communication technologies have become a recognized enabler for
knowledge exchange across the transnationally reorganized company. On the second level, a
transfer of knowledge is required to distribute experience knowledge between project teams
or functional units. The company-wide reuse of knowledge constitutes the third level.
Langenberg and Dotter state that the nine-thousand engineers’ acquired knowledge is only
bound to the few people who made the according experiences. Therefore there is an
increasing demand for the company to document and maintain its core competence without
exactly knowing where and when the knowledge will be re-used.
The complex structure and character of Airbus always remains obvious. It becomes clear that
such a large and multi-national organization in the industrial aerospace business must rely on
an effective and efficient KM.

3.5.4 Knowledge Management at Airbus
In contrast to the varying descriptions and definitions of knowledge, the prevailing ideas of
KM do hardly differ in their meanings. This, like said before, is due to the strong practicerelated roots of this discipline and thus the following descriptions given by Airbus can easily
be inherited as the view on KM assumed in this thesis:
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Illustration 5: Ancient Verse [AirbusIntranet]

This ancient verse can be found in the KM section of the Airbus Intranet. It underlines the
importance of communication (as discussed in 3.4.2) by mentioning the flowing decrease of
knowledge when it is not shared with others, but kept private. Airbus employee Peter Hoyer
analogously states the same in a less prosaic way:
“Know-how becomes valuable for the employee and thus for our enterprise only if it
can profitably be used for concrete action. Through a purposeful know-how transfer
the employee shall be able to act more economically than before. The correct
distribution of know-how, the know-how management, therefore becomes the crucial
factor. The goal of the project is the economic use of all resources, the “hard and soft
factors”, and thus the increase of the competitive ability by systematically preserving
and developing the know-how and deployment of the adequate know-how at the right
time in the right place.”
[Hoye1999]
(translated by the authors)
So certain organization-wide communication and transfer enabling the deployment of
pragmatically oriented purposeful knowledge is essential for its evolvement as a valuable
asset for Airbus.
Roland Haas, Wilfried Aulbur and Sunil Thakar state the same and furthermore illustrate the
according practical KM perceptions and measures of Airbus in a more detailed way:
„A practical definition of Knowledge Management demonstrates that it is, despite
suspicions to the contrary, a well-defined business objective. To manage knowledge
means to know what is known, to know who knows it, how it has been applied and
how it can be further leveraged and shared. The task at hand for managers and
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employees alike is to enable the access to and sharing of information, to leverage
expertise and to control information pollution. Key elements of Knowledge
Management are the management of intellectual property (patents and rights), the
gathering of information in databases and the establishment and support of
communities of practice. [...]
The mission of the Knowledge Management group at EADS Airbus Engineering was
to build communities of practice, to support them in documenting their core
knowledge and to consolidate existing Knowledge Management initiatives – where
available – into a coherent Knowledge Management strategy. [...]
If the highly distributed nature of the engineering work done is considered,
Knowledge Management becomes a key feature for integrating distributed
engineering and design-build teams. [...]
The Knowledge Management efforts at EADS Airbus Engineering follow a twopronged approach. We build the infrastructure and support mechanisms for the
creation of effective engineering communities of practice. At the same time, we play
an active role in the newly formed community of practice for Knowledge
Management at DaimlerChrysler Corporation.“
[HaasAulbThak2003]
Being aware of this attitude towards KM at Airbus, it is important to focus on the responsible
departments in order to find out how these guidelines are followed and realized.
The according Airbus Intranet pages created by the KM experts of the company, again, imply
the policies for implementing and enforcing KM mentioned above. But the degree of the
description details and practical usefulness is advanced, once more. The following statements
of the KM experts the authors have fortunately been able to work with, finally reflect how
KM is actually carried out at Airbus:
“The Knowledge Management Team in Bremen provides support for a systematic
compilation of knowledge by means of assessment, formalization, documentation
and efficient exchange of knowledge. Processes are defined form a knowledgerelated point of view and IT-infrastructure is established accordingly.”
[AirbusIntranet]
“Knowledge Management has to always be seen ambilaterally. On the one hand,
technical measures can help to process knowledge faster, but on the other hand, the
human beings who carry and own the knowledge take center stage and are able to
culturally behave in the way of the policy of knowledge sharing instead of
knowledge hoarding.”
[AirbusIntranet]
These descriptions give an idea about how KM is seen at Airbus and already hint at the way
of its implementation. The general principle of the two-pronged approach to establish KM
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solutions by providing appropriate processes along with adequate IT infrastructures and tools,
becomes obvious and has thus been also experienced on the authors’ job in the specific case
of the KM Inventory project. So the following content of this thesis will, like said before,
increasingly concern the matters and terms of this special problem context. The whole KM
approach is affected by the special context circumstances and needs which have to be
considered in order to support the highly distributed work of Airbus Engineering.

3.5.5 Knowledge Management Concepts
All attempts at arranging measures of KM call for certain approaches in order to achieve a
subset of the KM objectives mentioned in 3.4.2. The actually needed measures, which are
essential to gain the required results, can individually be defined for each problem context.
But recurring combinations of procedures and solutions for independent problems suggest
classifying predefined methods for KM. These measures then have the suitable quality for
solving a wide range of problems. Additionally, they constitute the basis of an approach
which can – if required – easily be adapted to prevailing circumstances. This classification of
predefined combined procedures and aims results in the so-called Knowledge Management
Concepts (KM Concepts).
As a first example of the ongoing restriction to the matters of the thesis context, the KM
Concepts and their concerns, which have been found attending the KM Inventory project, are
listed. Considering the far-ranging field of KM and its countless possible characteristics,
many other KM Concepts may be thinkable. The following set originally comes from the K3M (Knowledge Model Methodology Measure) approach of the Cegos consulting group. K3M has been bought and adapted to meet certain Airbus requirements. Being used in the KM
Inventory project, the following is accepted for this thesis as well.
Knowledge Management Concepts:
•

•

Knowledge Structuring
• Reader-oriented documents
• Knowledge representation
• Capturing expertise
• Knowledge mapping and classification
Accessing Knowledge
• Knowledge portal
• Project memory
• Expert network mapping
• Competence identification
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•

•

•

Acquiring and Distributing Knowledge
• Content management tools
• Working without time/space constraints
• E-learning
• Conference or meeting support
• Internal best practices
Accelerating Business-critical Processes
• Automating complex and routine operations
• Sharing design knowledge across projects
• Programming and controlling routine
Search, Extraction and Processing of External Knowledge Sources
• Capturing customer knowledge
• Automated business intelligence or environment scanning
• Semantic extraction
[Shel2004]

So any KM attempt for Airbus Engineering can roughly be labeled by one of the terms above.
Therefore, in the characterization of KM Solutions, which will be discussed later on, each of
the examined tools will be assigned to one of the listed KM Concepts too. Thus everybody
can get an idea of the purposes and procedures of a KM measure (e.g. a software tool or a
business process) just by looking at the respective KM Concept.

3.5.6 Knowledge Management Solutions
The so-called KM Solutions are the objects to be identified and categorized in this thesis.
Considering the KM attitude which has been described in the last chapters, now the
background, composition and intention of this notion will be explained.
A KM Solution is composed of two components which will both be explained first. Again, the
following definitions derive from the authors’ recognition attending the KM Inventory project
and claim only to be practicable for work in this special problem context.
Knowledge Management Process (KM Process):
A Knowledge Management Process is a complete set of organizationally ruled
actions concerning dependencies, sequences and flows for handling Knowledge
Management tasks. The structured order of events models an adequate way of
achieving one or more Knowledge Management Objectives.

42

Knowledge and Knowledge Management

Knowledge Management Tool (KM Tool):
A Knowledge Management Tool is an IT means which is especially suitable for
certain Knowledge Management contexts and purposes by providing certain features
of data storage or processing, or being able to be easily integrated or adapted to
Knowledge Management processes.
Both these components reflect the policy of KM approach at Airbus, which lays down the
principle of combining adequate technical (infrastructure, tools) and human (processes,
support) concerns. The result, then, is the KM Solution.
Knowledge Management Solution (KM Solution):
A Knowledge Management Solution consists of both and can be expressed as the
following summation:
KM Solution = KM (Process + Tool)
Hence, one or more Knowledge Management Objectives are followed by the
Knowledge Management Tool-supported realization of one or more Knowledge
Management Processes.
Nevertheless, special cases lacking one of the two components may, of course, also be
thinkable. Examples might be software tools which are suited to be used for infrequent
occurring KM purposes which do not have to be constituted in a process description or
specified KM-related actions without any software support, like meetings or conferences.
But now it has become clear which perceptions chiefly should be kept in mind when KM
Solutions are examined or compiled at Airbus.

3.5.7 Knowledge Domain
In chapter 3.5.2, the kind of knowledge to deal with has been identified and defined. Due to
the fact that this knowledge is of special and practicable character, it can only be wholly
understood and applied correctly in a certain context, the so-called knowledge domain.
The knowledge Domain of the KM Inventory project and thus for this thesis is one part (along
with Manufacturing) of the Operations backbone of all technical and industrial Airbus
activities, i.e. of Airbus Engineering. This sector can be described as follows:
“Airbus Engineering is responsible for the all specific and non-specific aircraft
design and for the interface with the manufacturing teams. Trans-national design
teams draw on the skills and experience of the most suitable specialists from all sites.
Engineering is also responsible for product integrity, airworthiness standards, aircraft
certification and quality. It manages flight operations including all flight test
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activities and is responsible for flight safety enhancement. It also covers research,
new technology and future projects.
Airbus Engineering is organized around five main design offices:
•

Toulouse (France)
for cockpit systems, avionics, fly-by-wire systems, forward fuselage, engine
pylons and flight tests

•

Hamburg (Germany)
for fuselage, fin, cabin interiors and systems, pressurization systems, air
conditioning systems and auxiliary power unit

•

Filton (U.K.)
for wings, fuel systems and landing gear

•

Bremen (Germany)
for wing flap and slat systems, cargo holds and cargo handling systems

•

Getafe (Spain)
for horizontal tail plane and tail plane systems”
[AirbusInternet]

Again, the complex and distributed character of the Airbus Engineering work stands out.
Illustration 6 will additionally clarify this impression, considering the Airbus A 380, which is
going to be the largest, most advanced and efficient commercial airliner ever conceived, as an
example. The industrial competencies in this project divide as follows:

Illustration 6: Complexity and Distribution [AirbusPres]
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Now the reader has, to some extent, got an idea of Airbus Engineering as the knowledge
Domain in which we work. The context in which KM efforts are made in order to support the
engineers’ work and why they are essential for efficient industrial business in this dimensions
has been shown.

3.6 Conclusion
The basic concepts of knowledge and KM have been shown and a purposeful notion
describing the term of knowledge used in this thesis has been introduced in chapter 3.
Additionally, the problems appearing when knowledge has to be reused, spread over a
transnational company and preserved have been pointed out as well as approaches for
solutions for emerging problems. The reader has been conveyed an idea of the notions of
knowledge and KM, their relationship to theoretical and practical work, their common and
versatile characters and the way they are seen and applied at Airbus. Provided with this
insight into the field of KM, the prevailing Airbus KM approach considering dedicated
notions of KM Concepts and KM Solutions has been explained. So, in the following parts of
this thesis, the actual matters of the problem context can be discussed based on the
descriptions in this chapter.
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APPROACH
The authors’ approach to the problems in the context of the KM Inventory project as well as
appendant and further going concerns consists of two main stages.
The first stage is to attend the regular work of the Airbus project team in order to get an
insight into the problematic matters and to learn about the professional and organizational
terms and methods usually made use of at Airbus.
The second stage of the thesis work is to advance the findings of the KM Inventory project in
some cases. Since they are somewhat detached from the official project guidelines and
schedules, the authors are able to provide a more detailed view on certain KM Solutions and
additionally consider possible future integration scenarios.
One additional benefit of this thesis, like said before, is its support of Stefan Ukena’s thesis
about ontology design. This cooperation in the form of contribution of characteristics and
structures takes place during both of the main stages.
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4 Attending the KM Inventory Project
This chapter will neither give a project description, which has been given in 2.5.1, nor will it
give a detailed description of the authors’ particular steps of work on this thesis, which will be
emphasized in coming chapters. Here, the circumstances and prerequisites of writing this
thesis in the context of the KM Inventory project will be explained in short.

4.1 Context-embedded Work
It has become obvious that Airbus is very well organized and prepared for dealing with
transnational circumstances, when project teams cooperate – as it is e.g. the case of the KM
Inventory project scheduled for France, United Kingdom and France. This is due to the
excellent foundations for multi-national work laid down at Airbus. This optimal
organizational and technical support of business efforts constitutes a solid base for effective
and efficient work, which still remains open enough to take certain cultural circumstances into
account.
The authors’ work at Airbus has been favored by the fact that the authors almost had the
status of employees. So regular work at the plants in Bremen, Hamburg and even Toulouse
has been possible. Due to their status as colleagues, contact to everybody involved with the
KM Inventory project was possible at any time. Being able to contact any person face-to-face,
via phone or e-mail, join meetings and gain access to any project-related documents and
information has been perceived as a very beneficial position for our thesis work, which can
surely not be seen as a matter of course for students working within such a professional
context.

4.2 Conditions and Constraints
Our integration into the KM Inventory project context has been an advantageous situation for
both the project team wanting to be supported and for us starting the work. For both parties it
thus has been assured that the thesis work was done with the right understanding and for
suitable purposes. Without the supervision and support given by the Airbus employees it
would have been very difficult to recognize the relevant and practicable essentials of the
broad field KM which had covered the special needs of Airbus Engineering.
So the finding of appropriate basics for the start of the thesis work has been simplified for the
authors by their adaption to certain prevailing conditions and constraints of the KM Inventory
project. The following list outlines corresponding matters:
•

Context
• Problem of Knowledge Management
• Airbus Engineering Sector
• Cooperation of Airbus France, Airbus UK, Airbus Deutschland
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•

•

•

Tasks
• Official KM Inventory project description (see chapter 2.5.1)
• Ontology orientation
Information
• Perceptions
• Technical terms
• Documents
• Presentations
Work
• IT means (Novell, MS Windows NT, MS Office, eRoom portal, OntoWorks)
• Ways of working (work packages, organizational and cultural characteristics)
• Geographical/organizational spread/deployment (KM Solutions and contact points)
• Dependencies/coherences (video/phone conferences, appointments, waiting times)

Taking these items into account and even contributing to some of the regular project tasks, the
authors have been able to additionally start their thesis work, which has, like said before, been
meant to take place somewhat detached from the official KM Inventory project schedules,
which will be described in the following chapter.
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5 Advancing the KM Inventory Project
Getting into the situation of starting one’s own thesis work in a project that has already been
running for months can be seen as pro or con. On the one hand, the first approach to a
problem context enables persons to get their own impressions and understanding of the
matters to deal with. This, of course, will have an impact on the work and thus on the results,
related to the degree of expertise of the persons who are entrusted with the problem. On the
other hand, it may be helpful to provide persons with certain constraints and prior results in
order to keep their focus on such matters that have already been recognized as being relevant.
The authors’ project-embedded work creates a mixture of the above. Certain efforts of the
KM Inventory project have been decided to be done, or in some cases even done again, in a
more detailed or further going way than it was possible to be done by the Airbus personnel
due to the official project schedules. In doing so, the authors have been restricted to move
within certain project and work boundaries already experienced to be practical. It has been an
advantage to take over already existing findings and, as well, to decide independently
regarding any approach or method in these particularly defined working fields. So integration
of the software engineering theory of the University of Hamburg could be integrated into KM
concerns at Airbus.
This chapter covers the advancing of certain prevailing parts of the KM Inventory project by
identifying the KM Solutions, compiling the Catalog of Characteristics, working out ways of
data collection and defining the data collection. Additionally, the further and substantial
considerations of KM Solution integration will be discussed in detail in a chapter of their own
(see chapter 6).

5.1 Identifying the Knowledge Management Solutions
Being aware of the modalities of the thesis and its relationship to KM Inventory project
concerns, the first step is to identify the KM Solutions necessitating particular attention.
While the project comprises the examination of 14 KM Solution-related KM Tools (EBoK,
RM-BoK, SETAP, WIVEX, OntoWorks, WISE, Waypoint, Catia V5, ICAD, Exero Yellow
Pages, Yellow Pages, Sophx Pack, T-REX, TSG), the Airbus employees supervising this
thesis have reduced the KM Solutions to examine the following subset supplemented by two
additional ones (PC Pack, KM-Platform):
•

•

Airbus Deutschland (Bremen)
• EBoK
• WISE
• OntoWorks
Airbus France (Toulouse)
• Yellow Pages
• KM-Platform
• T-REX
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•

Airbus UK (Filton)
• SophX Pack
• PC Pack
• Waypoint

This list also represents the order of examination due to organizational reasons. Equipped
with this list of KM Solutions and according brief explanations of several important concerns
like e.g. contact points and the wide range of different prevailing development stages
(research, design/development, mock-up, prototype, pilot application, industrial application)
of the KM Tools, the authors started their software engineering work at Airbus.

5.2 Catalog of Characteristics
This chapter covers the Catalog of Characteristics consisting of a list of criteria built to
categorize and characterize the used KM Solutions. It describes the need of the catalog and as
well the process of compiling it.

5.2.1 Need of the Catalog of Charateristics
There are two main reasons for building a Catalog of Characteristics and for subsequently
examining the existing KM Solutions by applying the previously built list to them. One: to get
an overview of the existing KM Solutions which have emerged as stand-alone KM Processes
in combination with stand-alone Knowledge Management Tools supporting them in different
parts of the company. In order to be able to recommend appropriate KM Solutions on request,
it is important to know the domain a KM Solution can be used for, which functions are
covered by the KM Process and the accompanying KM Tool, how the user is supported by
them and to know about the technical circumstances needed to run the KM Tool. Two: to find
out whether it is possible to integrate at least some of the KM Tools and to make them
available to a greater number of employees, since most of them were set up to cover a single
need of only few employees instead of building a system used by all or at least most
employees. For this purpose, it is necessary to find out first whether it makes sense to
integrate the KM Tools and the underlying KM Processes. This can be done by applying the
Functional and Professional Characteristics. These are built to describe the content – in other
words, the knowledge and behavior of the KM Tools – and provide information about the
used KM techniques of the KM Process. After this step, a way to integrate the KM Tools
must be found, which can be done by applying the Technical Characteristics in combination
with established integration techniques. Among other things, they draw conclusions about the
system environment of the KM Tools, possibilities and difficulties of getting access to the
needed data and ways in which data is processed and presented to the user.

5.2.2 Compiling the Catalog of Characteristics
In order to achieve the maximum advisability of the Catalog of Characteristics, it was
dynamically built. This means that a start-up version containing most of the relevant
characteristics was compiled before examining the KM Solutions. This was done to get a first
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overview about the subject of KM itself and the used KM Solutions. While a more detailed
understanding of the KM Solutions was obtained, the catalog grew and became more detailed
in order to keep it as precise as possible. It has been adjusted and adapted to the actual
circumstances we encountered during the process of examining the KM Solutions. This way a
list fitting all characteristics best could be provided and there was no need to adapt reality to
criteria not precisely describing it.
The very first set of criteria describing the KM Solutions, provided by a questionnaire created
in the KM Inventory project prior to this work, has been incorporated into the Catalog of
Characteristics as a subset. This first set – not being detailed enough for this purpose – was
reorganized, extended and refined to match the needs of this work. As mentioned in 5.2.1
above, the next step was to find a structure for the Catalog of Characteristics by dividing the
catalog into two main parts: one holding the information about the knowledge itself contained
by the KM Tool, the functionality and the behavior of the KM Tool and the context of the
KM Process underlying the KM Tool. This section is called the Characteristics of Use, and it
is subdivided into Functional and Professional Characteristics. The other main section
referring to implementation details, hard- and software components, data access and security
is called the Technical Characteristics.
Afterwards these two main sections have been subdivided in a hierarchical structure of
subchapters each coping with a different set of characteristics. Additionally, the hierarchical
structure offers another benefit: since the Catalog of Characteristics is a preparatory work for
an ontology to be set up in another thesis, its hierarchical structure simplifies the processes of
deriving the ontology directly from the catalog. It is even possible to consider the Catalog of
Characteristics itself as a template for an ontology.
Since the Catalog of Characteristics had to provide the functionality to act as a guideline for
interviews as well as a questionnaire, it had to be set up in a readable and widespread format.
Microsoft Word has been chosen for this purpose. After the collected data had been entered
into the Word documents by hand or by computer and the catalog reached a stable stage, it
was transferred into XML, which provides better functionalities for further applications, such
as browsing, searching or storage purposes. For more detailed information about data storage,
see Fehler! Verweisquelle konnte nicht gefunden werden..
•

Characteristics of Use
The first part of the Catalog of Characteristics is meant to gather, encompass and
provide a set of information about the KM Solutions used at Airbus, which is
extensive enough to assess and classify them as KM means of certain quality,
practicability and usability.
The non-technical matters constitute the major part of the questionnaire developed in
the KM Inventory project. Of course, it has been one of the main conditions of
writing this thesis in this project-related way to adopt and furthermore contain all the
characteristics of and results about KM Solutions, which had already been
recognized by the Airbus KM experts to be essential. But it was also helpful for the
authors to deal with the KM Inventory project questionnaire as a kind of
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specification of customer needs. Considering these customer needs has made it
possible for the authors to focus on matters seen as relevant for an extensive
characterization of the Airbus KM Solutions.
Now knowing about the basic demands, the next step has been to investigate the
prevailing capabilities of the set and further work out the characteristics possibly to
be refined or added. Thus the Characteristics of Use part of the Catalog of
Characteristics of this thesis started to grow based on the questionnaire of the KM
Inventory project. Each revision, restructuring, adding and editing of the authors’
document has been done considering additional needs expressed at Airbus (especially
particular K-3M criteria), the software engineering theory learnt at the University of
Hamburg, investigation and research for KM and KM Solutions and also their own
practical experiences as system developers.
All the editing of the Catalog of Characteristics has taken place in an evolutionary
way. Latest findings of the progressing work at Airbus always caused reviews of the
extension and practicability of the Catalog of Characteristics. The main extensions
that took place during the ongoing evaluation in the KM Inventory project context
were matters of describing the user relation of the KM Solutions. Thereby, great
importance has been attached to questions which deal with human-related
possibilities to be compatible with the prevailing KM notions, map ideas and support
professional requirements, instead of just describing the functions. The final Catalog
of Characteristics of this thesis will be described later on.
•
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Technical Characteristics
Since the section for the technical circumstances in the questionnaire provided by the
project was not very detailed at all, a great amount of work had to be invested to
enrich the Catalog of Characteristics with information needed to get a complete
overview about infrastructure, implementation, data access and security. The added
characteristics accrued from the authors’ own experiences collected in other projects,
their studies at the university and research of books, articles and the internet.
Whenever a characteristic missing in the Catalog of Characteristics came up during
examination, it was added to the appropriate section or even a completely new
section was inserted. Proceeding this way, after the examination of only few KM
Solutions, the Technical Characteristics’ section reached a stage, which proved to be
mature and stable apart from some minor changes.
In most cases, the structure of the Technical Characteristics forces the user to enter
the data in a descriptive way. This means that the fields for entering the data have a
common style and format which enables the editor to enter data for any thinkable
answer. In some cases, the authors chose to organize the sections in a more
classification-like way. This means that – depending on the actual circumstance – the
editor has to pick one or more appropriate subsections to enter the corresponding
data. This can be seen in the Data Storage (chapter 8 in the Catalog of
Characteristics) and as well in Backend Data Access (chapter 9 in the Catalog of
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Characteristics). In these two cases, the included subsections turned out to be the
most common ways of storing or accessing data. Therefore, special subsections have
been set up for the most widespread techniques, which guide the editor to capture the
desired data in a way as accurate as possible for the corresponding technique.

5.3 Working Out Ways of Data Collection
Like the work done before, the definition of an adequate strategy to gain the needed data
again is basically conditioned by its embedding in the KM Inventory project. So the data
collection is done in two stages. The first stage, which is closely related to the project work,
concerns the data that has already been collected by letting certain contact persons fill in
questionnaires. The second stage takes place detached from the KM Inventory project
schedules. Here, the authors run their own software-technological approach to data collection
in order to increase the expandable quantity and quality of existing information.

5.3.1 Adopting Present Data
Being able to start the data collection about the KM Solutions used at Airbus by analyzing
and evaluating the data gathered with the KM Inventory project questionnaires has proven to
be helpful for many reasons, of which the saving of labor appears to be the most obvious.
Additionally, it is guaranteed that no existing data is lost and that no contact person will have
to spend time on providing certain information twice. Moreover, this stage of the data
collection enabled the authors to receive a further introduction to the KM perceptions and
concerns at Airbus. Dealing with already existing project findings provides more detailed
insights into the relevant and practical matters of the used KM Solutions and the supported
work in certain sectors, as well as getting first information about contact persons. Becoming
more and more aware of the actual KM business and needs by analyzing the KM Inventory
project efforts and results, supports and promotes the development and integration of second
thoughts concerning additional further and additional information.

5.3.2 Gaining Additional Data
The authors have planned to gain as much missing and additional information about the KM
Solutions as possible to examine it by first getting their own impressions of the systems and
related KM work and afterwards verifying and advancing their understanding by interviewing
the Airbus KM experts.
Having evaluated the existent data and thus having shaped first ideas of the KM Solutions, the
authors started to gather and examine any kind of KM Inventory project documents
concerning them. Those were presentations, specifications and documentations. Furthermore,
the authors were looking for opportunities to test the applications and prototypes. This turned
out to be very difficult, because each of them was either just being researched, in development
or in a stage of updating current releases. Nevertheless, the authors’ effort to learn about the
KM Solutions used at Airbus has been helpfully supported by the KM Team in Bremen.
Feeling sufficiently involved in the KM Inventory project context and prepared to talk to the
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contact persons for the KM Solutions to examine, the authors started the most important stage
of their data collection.
Following [Züll1998] conducting interviews constitutes the central means of collecting
missing and additional data about the KM Solutions for this thesis. Coming from qualitative
social research, interviews are a very powerful method for software engineers in order to learn
about certain contexts and processes and consider the users’ relationship with and estimation
of the work to do supported by prevailing or forthcoming systems. Reflecting and including
people’s view upon and evaluation of their work is essential in order to design or judge
systems to be of a certain quality, practicability and usability.
The interview approach of this thesis took place, like said before, according to [Züll1998],
although it differs from the regular settings in some places, because the main intention of the
authors was the analysis of prevailing KM Solutions in contrast to constructing them.
Moreover, certain constraints on the part of Airbus had to be taken into account. Therefore,
the interview approach took place adapted to theoretical rules and practical facilities. This
kind of interview technique can best be described as a mixture of problem-centered and
focusing interviewing, according to [Lamn1995], pages 74-81. Since the Catalog of
Characteristics was used as a guideline throughout the interviews, the conversation was more
process-driven than open. There was only little flexibility concerning the items’ sequence and
the questions were clearly task-oriented.
The most serious restrictions for the authors derived from the design stages of the KM
Solutions to examine. Regrettably, the actual goal to do individual and on-the-job interviews
with relevant representatives of developers (for the Technical Characteristics) and users (for
the Characteristics of Use) could not be reached, because none of the KM Solutions was
already deployed as an industrial application in its entirety. The personal on-the-job interview
with a user would have been very helpful, particularly to learn about and analyze the special
interplay of KM Processes and KM Tools (see 3.5.6). Therefore, the authors had to content
themselves with talking to Airbus personnel assigned to the several KM Solution
development projects. These persons were usually project leaders or members and contact
with actual developers – which is only possible in a few cases – needed to be arranged
additionally. Being aware of these conditions for interviewing persons dealing with the KM
Solutions, the authors started collecting the missing and additional data.
The partners interviewed have been recognized during the evaluation of the KM Inventory
project questionnaires. These persons were contacted by e-mail. In this e-mail, the authors
introduced themselves, explained their relationship to the KM Inventory project and asked for
an interview appointment. Furthermore, there were several e-mail attachments. With the first
one, the intention and possible benefits of attending and advancing the prevailing KM
Inventory project efforts were explained. The second one provided a schedule for the
interview concerning the time and the persons involved, including one hour of KM Tool
presentation, one or two hours of a moderator/interviewer and a recorder/observer
interviewing a developer and possibly a user plus eventually even the head of the users’
department. As stated before, conducting an on-the-job interview of a user turned out to be
56

Advancing the KM Inventory Project

impossible at this time. Attachments three and four explained what could be done prior to the
interview. In order to reduce the time dedicated to the interviews, interview partners were
enabled to prepare for them by reading the list of items that would be covered in the actual
interview and asked to gain certain information using attachments five and six prior to the
interviews. These were extracts of the Catalog of Characteristics, which had been
transformed into prior-questionnaires concerning matters that probably had to be looked up in
certain project documents and therefore did not seem suitable to be asked in an interview. In
order to be suitable for being read and filled in by several experts, the documents comprising
subsets of the Characteristics of Use and the Technical Characteristics were compiled
separately. The authors, in turn, were to an extent able to professionally prepare themselves
for the interviews by evaluating the questionnaires of the KM Inventory project.
Doing the interviews, the authors were acting in distinct roles. One had the part of the
moderator and the interviewer. He introduced the situation and mainly talked to the persons
aboard. The other one also incorporated two roles: He mainly monitored the interview
minutes and wrote down the answers. He also observed the overall atmosphere. Both of them
were allowed to additionally inquire the interview partners in order to increase their
understanding of the KM Solution matters. The interview took place in two stages. The first
stage concerned Characteristics of Use, whereas the second stage dealt with Technical
Characteristics. The roles of the authors switched when moving to stage two. Additionally, to
monitor the minutes and document the answers, the whole interview session was recorded on
MiniDisk (if the interview partners did not mind being recorded).
The authors did not attach much importance to categorically doing interviews with single
persons. Being able to do only one interview per KM Solution, the dialogues with and
discussions amongst several interview partners instead of just hearing one opinion increased
the authors’ understanding.
Dealing with system analysis instead of system construction caused another deviation from
the regular software engineering interview instructions. The subject matters and sequence of
issues concerning the KM Solutions were not left to the interview partners. Although the
interview style stayed polite and informal, the Catalog of Characteristics was seen as an
interview guideline in order to successively talk about relevant matters which had not already
been answered in the KM Inventory project questionnaires or by filling in the priorquestionnaires preparing the interview.
The evaluation of the obtained interview material was done by both authors and took place as
soon as possible in order to include as much interview impressions as possible.
Additional possibilities to support the data collection resulted from being in the lucky position
of almost having the status of Airbus employees. The authors have been able to regularly
work in Bremen and Hamburg, contact the KM Inventory project persons personally by phone
or e-mail any time and had the opportunity to join meetings and do video or phone
conferences in order to gain additional information. As we emphasized before, the
circumstances for our thesis work at Airbus were very advantageous.
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5.4 Defining the Data Storage
This chapter is about the objectives and difficulties concerning data storage in the process of
this thesis. Additionally, it contains information about the different formats of the Catalog of
Characteristics during the different stages of this work.

5.4.1 Objectives of the Catalog of Characteristics
The Catalog of Characteristics has been set up to be a helpful instrument during the process
of data collection on the one hand and an appropriate basis for further applications following
this work. In detail, the applications of the catalog were the following:
The Catalog of Characteristics had to be a good instrument to support the process of data
collection. Therefore, it was necessary that it had a logical structure which was also meant to
be a guideline for interviews. Also, it had to be possible to enter the collected data directly
into the catalog either by hand or computer. After data collection, a complete inventory of all
KM Solutions at Airbus was built from the Catalog of Characteristics and the collected data.
The inventory itself formed the data base for characterization purposes. It was applied to
learn more about the existing KM Solutions. Furthermore, the inventory should be a
reasonable visualization of the collected data and provide functionalities to browse the
characteristics of the different KM Solutions. Being part of one of the very first steps in an
ongoing project, the Catalog of Characteristics had to be provided in a format which made
further application of the inventory possible. One example of this is the fact that the catalog
will be the basis for an ontology which will be integrated in another thesis.

5.4.2 Determining Parameters for the Catalog of Characteristics
Before starting to create a list of representative characteristics describing KM Solutions, it
was a must to think about the circumstances and prerequisites that would determine the form
and format of this list.
Compiling a catalog providing the maximal level of details of the existing KM Solutions
necessarily led to a great amount of characteristics and accordingly to a great amount of
data. Therefore, a way to store the data had to be found to cope with this while maintaining
acceptable performance. Since each of the examined KM Solutions came with new
characteristics that until then had not been part of the Catalog of Characteristics, it had to be
flexible and able to deal with extensions during the process of data collection. For further
application, it was necessary to provide a format which was vendor and platform
independent as well as a standardized structure for all KM Solutions which not only
simplifies the comparison of the different KM Solutions afterwards.

5.4.3 Initial Version: Microsoft Word
Since the first set of characteristics describing the KM Solution was a questionnaire compiled
earlier in the project consisting of a Microsoft Word document, this format has been chosen
for the first Version of the Catalog of Characteristics. After extending the catalog to get more
detailed information on the examined KM Solutions, adding describing introductions for all
characteristics and example answers to simplify data collection, the catalog was meant to be a
58

Advancing the KM Inventory Project

guideline for interviews. It had a hierarchical structure and the items were logically arranged,
which made it possible to go through the catalog just from its beginning to the end during the
interview and ask the corresponding questions. The answers could be entered into the catalog
by hand. In the case of longer answers, this was free text written down and in many cases the
appropriate answers just had to be picked from a list of choices by underlining or marking.
During the process of examination it turned out to be impossible to collect the data in the
form of interviews for all KM Solutions. In these cases, the Catalog of Characteristics had to
be utilized as a questionnaire rather than an interview guideline, which worked well because
all employees who filled out the questionnaires were familiar with Microsoft Word. Data
collected with the “original” questionnaire mentioned at the beginning of this paragraph were
filled in the Catalog of Characteristics. So the editor just had to add the missing data, which
shortened their effort. After data collection, the authors had a Microsoft Word document for
each KM Solution with the collected data in it. Since it was necessary to extend the Catalog
of Characteristics several times during the data collection, many of the documents had a
diverse structure. This was no real problem at this point. In case the additions were considered
useful for all KM Solutions, the corresponding characteristics were inserted in all catalogs,
even in those already filled out.

5.4.4 Final Version: Ontology in OntoWorks
The original idea was to derive an ontology directly from the first version of the Catalog of
Characteristics. This means that the structure of the ontology should have been adapted from
the Catalog of Characteristics and adjusted to match the definition of an ontology.
Afterwards the collected data was supposed to be entered into the ontology using the ontology
tool OntoWorks. OntoWorks then was meant to serve as a web portal making it possible to
browse through the ontology and post queries against it. Albeit compiling an ontology is not
part of this thesis, the authors made some suggestions for improving its structure and design.
The problem was that the version of OntoWorks available at the time was not capable of
coping with the complexity and size of the Catalog of Characteristics. Some functionality
was missing, whereas other was too uncomfortable. So it was decided to stop working on the
ontology at that point and to implement enhancements on OntoWorks first.

5.4.5 Interim Version: XML
Since the authors had to cope with the fact that the ontology would not have been available in
time, it was necessary to find another way to store the collected data. The authors at least
wished to provide an alternative capable of storing the objectives mentioned in 5.4.1.
Microsoft Word proved to be the appropriate tool for data collection but it did not match some
important criteria for data storage, like platform and vendor independence, abilities of further
application, query mechanisms and others. As mentioned before, the evolution of the Catalog
of Characteristics led to different versions for the different KM Solutions. Apart from this
fact which would have been possible to eliminate by adjusting all documents to a common
structure, Microsoft Word does neither provide analytic functionalities, query options (apart
from full text search), nor does it come with browsing capabilities for all documents at once,
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which would have been possible with OntoWorks. Another disadvantage of a Microsoft Word
document is that it is proprietary. At least layout details will be lost by opening the documents
with other text editors.
After some research, XML along with XML Schema were chosen as data storage formats. Its
versatile application made XML the first choice. The documents can be used as a data base
for example for Search or Query Engines2. Another benefit of using XML is that OntoWorks
can work with XML files, so the ontology can be derived directly from the XML documents.
The authors decided to build one XML file per KM Solution. After this was done, it was easy
to add new files for new KM Solutions examined in the future and compare them to the
previously collected data. To make sure all XML documents would have the same structure, a
common grammar for all documents was implemented using XML Schema which could
easily be derived from the Microsoft Word document with only minor changes and
adjustments. The XML documents then had to refer to the schema to test whether they would
be valid XML files – in other words, whether they had the correct structure. Even structural
changes could be managed with acceptable effort using an appropriate XML tool. The
advantages of providing XML documents with an identical structure are that parsing is much
easier this way and that it is guaranteed that future XML documents for other KM Solutions
will not miss any characteristic. Being “designed to describe data and focus on what data is”
[W3SC2004], XML comes with various display possibilities. It is possible to edit or read an
XML document with a simple text editor on almost every operating system and text editor. It
is not very comfortable, but possible. Another way of just displaying the document is to open
it in a browser capable of XML, for example Microsoft Internet Explorer. In some cases it is
possible to hide or unhide complete elements. A more sophisticated way of displaying XML
data is to provide an XSL3 document for transformation of the XML document.
Transformations in formats as HTML4 or pdf are possible this way.
For more information on XML and related subjects see [W3SC2004] and [SUN2004].

5.5 Conclusion
The steps following the attendance of the KM Inventory project were explained in detail in
chapter 5. At first it was shown how the KM Solutions to be examined were identified. As the
reader can see, the authors managed to compile a Catalog of Characteristics providing
various options of capturing detailed information on the examined KM Solutions. Applying
the catalog and state-of-the-art data collection techniques like questionnaires, telephone
conferences and interviews, a mature data base for further examination of the KM Solutions
could be set up. This data base played a main role in the following steps of this thesis and as
well for the KM Inventory project.

2

Query Engine: supports a user by translating input into valid queries and posting them against a data base
XSL: eXtensible Stylesheet Language
4
HTML: HyperText Markup Language
3
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6 Going Further: Integration of Knowledge Management
Solutions
One of the next steps of the KM Inventory project – integration of existing KM Solutions – is
one main point for the items to be contained in the Catalog of Characteristics. In this chapter,
characteristics significant for integration are worked out and placed into the Catalog of
Characteristics.

6.1 Identification
Integration

of

the

Significant

Characteristics

for

an

First of all, the characteristics which must be examined in order to decide if an integration of
KM Solutions is considered useful and how to accomplish it if this is the case have to be
selected. For this purpose, the corresponding characteristics are divided into those meaningful
for integration benefits and others regarding the technical accomplishment of integration
scenarios.

6.1.1 Overall information
There are two main characteristics which can speak in favor of or against an integration of
KM Solutions. First, the information contained in the system and the actors using the system.
If two or more KM Solutions are set up to provide information on the same or on similar
content, at least some of the systems may appear obsolete. In case of an integration it is
necessary to consider the KM Processes behind the KM Solution. If they are similar or even
equal, the integration of the systems could be established relatively easily. This is definitely
not the case when the processes differ. Then it is mandatory to adjust them to handle the
content in an adequate way for all KM Solutions to be integrated. Second, an characteristic to
be considered before an integration can take place is the functionality of the KM Tools
accompanying the KM Process of the KM Solution. If two or more KM Tools provide the
same or at least some identical functionality, an integration of the according KM Solutions
could be useful in order to avoid additional costs and administration effort. If the functionality
is favorable for integration, it is necessary to compare the content – namely the knowledge –
contained by the systems. Having a similar focus will ease the process of integration, whereas
a different context will lead to a more complex integration scenario because the integrated
system has to deal with two or even more knowledge domains afterwards. This will at least
reflect in the data storage because the system will have to be able to differentiate between the
knowledge domains in order to allow a separation of them.

6.1.2 Significant Characteristics for Integration Benefits
As mentioned previously, there are two main characteristics to consider in order to find out
whether an integration of two or more KM Solutions makes sense. This chapter will provide a
more detailed view on these.
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The characteristics concerning the content of the systems, which is in fact the knowledge, can
be subdivided into the following sections:
•

Knowledge (2.1.2 in Catalog of Characteristics)
The section concerning knowledge of the systems is useful to assess the systems’
content. Sharing the same knowledge in different independent databases can be an
indication of the advisability of sharing the same data, i.e. an integration of the data.
Apart from saving resources, an integration can avoid redundancy and inconsistency.

•

Knowledge Areas within the Field (2.1.1 in Catalog of Characteristics)
This section of the Catalog of Characteristics can be helpful because it determines
the importance of a certain knowledge domain. Additionally, it provides information
on the knowledge area a system’s content derives from. In some cases two or more
systems not containing the same knowledge share the same knowledge area, which
then becomes some sort of a superset of the systems. For example, a system
containing information on wing design and another one dealing with engine
construction could be candidates for an integration although they do not contain
information on the same characteristics.

•

Users/Actors (1.2.2 in Catalog of Characteristics)
Starting to integrate several systems without regarding the users and actors of the
systems can possibly lead to superfluous effort. In case a system is used only by few
people or very rarely, an integration could be anticipated by its disproportion of cost
and effect.

The characteristics describing the functionalities of the different systems consist of the
following subsections:
•

Knowledge Management (2.1.4 in Catalog of Characteristics)
KM itself comes with different activities describing the manner in which the
knowledge is handled or worked with. There are, for example, acquisition and
storage of knowledge. Apart from a system’s workflow and processes, this section
can point out similarities in the way the knowledge contained by the systems is
organized and handled.

•

Content and Workflow Processes (2.2.2 in Catalog of Characteristics)
The reasons for an integration can be based on the activities users perform in order to
capture, structure or access knowledge. These activities are described by the
processes a system incorporates. Systems providing similar or even identical
processes are candidates for integration due to the fact that they treat their content,
namely the knowledge, in the same way, which is a type of redundancy as well.
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•

Structure/User Interface (2.2.1 in Catalog of Characteristics)
In some cases, the structure or user interface of several systems offer hints on the
usefulness of an integration. Most likely systems with the same or similar fields
provide similarly organized information. Therefore, this section allows us to draw
conclusions on the way knowledge is handled and stored by a system by just
regarding the user interface. Not being the strongest argument for or against an
integration, this section nevertheless can be included in the process of making a
decision.

6.1.3 Significant Characteristics for Integration Scenarios
If an integration of two or more KM Solutions is considered useful, it is necessary to find out
possible integration scenarios. Afterwards, these must be discussed to make sure that the best
way of integration will be applied and all corresponding needs will be regarded.
The following sections describe the characteristics that must be taken into consideration
before deciding how to integrate KM Solutions:
•

Architecture (7.1 in Catalog of Characteristics)
In the architecture section, the structural paradigms underlying the KM Tool are
described. For an integration it is important to learn about the tool’s layers and their
responsibilities because one has to find one or more possible ways of accessing the
tool. This can best be done by applying the access mechanisms to the adequate layer
of the application. Therefore, the name of the architecture – like 3-tier, client/server
and others – and also a detailed description are part of this section. In some cases, a
KM Tool’s architecture may be based on a common system, for example Content
Management Systems. Depending on how an integration should be realized, it may
be important or even necessary to assess the underlying system’s structure.

•

Programming Languages (7.3 in Catalog of Characteristics)
Since an integration of different applications inevitably requires communication
between them, the programming languages of the KM Tools have to be determined.
Even when the integration process is supported by adaptors, at least these adaptors
must be able to communicate with the target application. Therefore, this section
provides characteristics concerning the programming languages of an application’s
client and its server.

•

Data Storage (8 in Catalog of Characteristics)
This section copes with terms defined by the different feasible kinds of data storage.
When a request is sent to an application that refers to the data managed by that
application, it is important to know in which form the data is actually stored and can
be arranged before it is sent back to the calling entity. Two subsections are provided
here concerning a widespread form of data storage each: data storage in databases or
in XML files. In both cases, the determining characteristics coming along with the
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applied form of data storage are part of the according subsection. A third section can
be used to capture data for other forms of data storage.
•

Backend Data Access (9 in Catalog of Characteristics)
If one decides to integrate two or more applications – in this case KM Tools – it must
be decided how to access the data of the application by backend techniques.
Assuming a data accessing scenario with a requesting and a target application, this
means that requests are formed by the requesting application and sent to the target
application. The target application will perform the desired task and maybe send back
some data to the requesting application. Therefore, the request has to be posted not
via a user interface, but directly from one application to the other. There are some
standard or common ways to perform backend data access. Each of them is taken
care of by a subsection of their own providing adequate characteristics. Alternatively,
another subsection can be used to enter data for other techniques.

•

Security (15 in Catalog of Characteristics)
If two or more KM Tools have to be integrated, one has to deal with security
characteristics. There are more general items, like the existence of firewalls, but also
sections coping with access control, authentication and encryption.

•

Performance (16 in Catalog of Characteristics)
Another point to take care of when integrating different systems is performance. One
must keep in mind that a system has to provide reasonable response times, otherwise
the user could get annoyed and may choose not to use to system anymore. To avoid
this, this section discusses several characteristics describing the performance-related
characteristics of a KM Tool. These are, for example, limitations of database
connections and concurrent users as well as present response time to have a
comparison to the response times of the integrated system. At last the technologies
used to increase performance are dealt with by another subsection in this chapter.

6.2 Conclusion
While setting up the Catalog of Characteristics, the authors always kept in mind the last step
of their thesis, which is the discussion of several integration scenarios for the KM Solutions.
Therefore, the integration-relevant characteristics were on their minds during the entire
process. Since for various reasons the generation of an ontology containing the collected data
could not take place during the writing of this thesis, the authors decided to find a format
capable of providing the collected data in a form sophisticated enough for future applications
and adoptions.
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RESEARCH RESULTS
This part contains the results of the examination phase of the KM Solutions. The included
sections provide information on the Catalog of Characteristics, on the KM Solutions and on
data storage. The last two sections deal with the integration of KM Solutions. Several possible
ways of integration are introduced, explained and discussed. Based on the results, a proposal
for an integration architecture is made.
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7 Information on Knowledge Management Solutions

IMPORTANT:
This chapter is left blank intentionally in this Airbus External Version of this thesis. The
content must not be used by or made available to persons other than the tutors of this thesis
and Airbus personnel without written permission by Airbus Deutschland GmbH.
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8 Integration of Knowledge Management Solutions
The integration of KM Solutions has to deal with several points before and during the
implementation phase, such as the reasons for, requirements of, approaches to, benefits and
problems of application integration. This chapter provides detailed information on the
aforementioned topics. Then some possible exemplary integration scenarios are explained,
evaluated and discussed before the effect of KM on integration technologies is illustrated,
elaborating on how the fact that KM Solutions have to be integrated determines the
technologies used for the integration. Finally, this chapter provides an architecture proposal
for the integration of KM Solutions.

8.1 Introduction to Application Integration
When thinking of an integration of different systems – in this particular case KM Solutions –
one has to find out why and how an integration can be helpful and reasonable. For this
purpose, it is a necessity to define what is to be achieved by an integration (see also
[EAIWS2001]) and what requirements determine this integration effort.

8.1.1 Reasons for Application Integration
Since many independent applications are a limiting factor for information exchange, there are
several reasons for examining them in order to decide whether an integration of the different
systems can increase the sharing of data and functionality and therefore not only reduce costs
and administration efforts, but also foster acceptance of the systems by the users. There are
several scenarios speaking in favor of bringing different applications together. This can not
only be done by integrating them, but also by migrating data or functionalities from one
application to another and afterwards shutting down one of them. A completely new system
combining the data and functionality of its ancestors can also be a possible way in order to
advance information exchange. The two main characteristics contributing to the need for
integration are redundancy of data and redundancy of functionality, whereby the first
concerns the content and the latter concerns processes incorporated by the system.
•

Redundancy of Data
If two or more applications provide data on the same context, most likely there will
not only be data missing in at least one of the systems, but redundancy and even
controversial information will also occur. Integrating the different applications can
increase the data quality by keeping information on the same context together. It will
be easier to avoid the previously mentioned inconsistencies of the data base and
accordingly increment the quality level.

•

Redundancy of Functionality
Two or more applications providing the same functionality can mean additional and
avoidable development and administration effort. Since functionalities are
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determined by business processes, changes in these processes do often result in major
changes of an application’s functionality. Therefore, the quantity of applications
providing the same functionality becomes a linear factor when calculating the costs
for the process change. Obviously the integration of such application decrease
development and administration efforts on future process changes.

8.1.2 Integration Requirements
There are four required levels of integration one has to take care of in order to integrate
systems properly. In most integration projects, all of these requirements determine the way to
successful integration architectures. (See also [Fenn2003]). Each level is based on the one
underneath and thus incorporates not only the necessary integration effort for itself, but also
the needed steps for subordinate levels.
•

Business Process Integration (BPI)
In order to exchange enterprise information, the first step is to define which
processes, in this case KM Processes, have to be shared and thus shall be integrated.
“This allows organizations to streamline operations, reduce costs and improve
responsiveness to customer demands.” [Yee2004]
Among others this can include workflow, authoring and review cycles for example,
which in many cases are part of the KM Solutions examined in this thesis.

•

Application Integration
The goal of Application Integration is to “bring data or a function from one
application together with that of another application that together provide near realtime integration.” [Gart2004]
The examination of the KM Solutions has shown that all of them provide engineering
data. Therefore, an integration can advance the reuse of knowledge and prevent
redundancy or even discriminative information on one topic.

•

Data Integration
In order to find the appropriate data it is necessary to build up a meta data model
which is used to describe the allocation of all data across the involved systems.
Having a direct effect on information sharing, data integration is mandatory for a
successful Application Integration. In the case of KM, information sharing means
distribution and reuse of knowledge, which is considered one of the highest goals of
KM itself.

•

Platform Integration
In most companies, the existence of many applications comes with various platforms,
technologies and communication protocols. Although standardization efforts deal
with this fact, application integration will always have to deal with heterogeneous
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networks and infrastructural facilities. A way must be found to communicate not
only fast, but also securely in order to pass data from one system to another without
difficulty.

8.1.3 Benefits of Application Integration
For users, application integration comes with some important benefits, which not only do
make it easier and more comfortable to work with the applications but accordingly do
increase the users’ acceptance of the applications. The main benefits are unification,
simplification and a faster and easier way to access the data. Unification and simplification
mean that during the process of integration the look and feel as well as the routines for
accessing the information are standardized. Since one goal of integration is (as mentioned in
8.1.2) the integration of existing data, it is more convenient and performant for the user to
find a particular piece of information. It is not necessary anymore to access and afterwards
search in many different applications in order to find the desired information. Additionally,
the better data quality achieved by the integration as mentioned in 8.1.1 helps the user to find
what she or he is looking for.
For administrators and developers application integration provides the benefit of lower
administration effort during the applications’ lifecycles and lower development effort
resulting from business process changes.

8.1.4 Weak Points of Application Integration
When thinking of integrating two or more applications, it is important to consider points
possibly speaking against the realization. The main factors which could speak against an
integration are development costs, additional complexity and loss of performance. Setting
up an integration comes with development effort and therefore costs. Even if on-the-shelf
tools are used to realize integration scenarios, these must be paid for, and in most cases even
these scenarios do require development or at least configurational effort. Depending on how
the integration is realized, one has to cope with additional complexity of the systems’
infrastructure. This can also result in a loss of performance since more layers (assuming that
the integration is realized applying a layer-based pattern) are involved in the operational
processes. This circumstance can be handled by applying techniques increasing performance,
like page-caching in web applications, which itself would lead to additional complexity and
costs.

8.2 Discussion of the Integration Scenarios
The integration of two or more applications requires a special architecture by which the
integration is implemented. The architecture itself is determined by how an integration is
realized. Hence, different integration approaches normally lead to different integration
architectures which will be referred to as integration scenarios in the following.
Subsequently, the main integration scenarios for an integration of two or more applications
are introduced, explained and discussed. For each scenario a diagram is provided and the
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strong as well as the weak points are worked out, compared, measured and summarized at the
end of each subsection.

8.2.1 Hyperlinks on a Website
This is the easiest way of integrating applications. It consists of a website containing
hyperlinks to the applications to be integrated. The following illustration demonstrates what
the user interface of this solution could look like:

Illustration 7: Website Containing Hyperlinks to Applications

The user can select the desired application and is redirected to it by the hyperlink. Afterwards
the user can work with the target application as she or he is used to. Obviously, this solution
can be realized with minimum effort of time and only little cost. One has to find out the
URLs5 of the applications and set up an HTML document containing these URLs in
hyperlinks. A link could look like this:
<a href="http://www.domain.com/EBoK">EBoK</a>

Apart from not being a real integration, because this solution’s only provided functionality is
to redirect to applications, the problem of this scenario is that it only works for applications
providing a web frontend. Applications with desktop frontends normally do not provide a
URL and therefore cannot be reached by a hyperlink. This does not mean that this solution is
not applicable at all. It can be used as a first step before a real integration takes place in order
to guide the users to at least some of the applications or to show them which applications are
available.

5

URL: Uniform Resource Locator
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These facts make this scenario a so-called “Quick and Dirty” solution, which can be realized
fast but should be substituted by a better solution as soon as possible.

8.2.2 Point-to-Point Integration
One way to integrate different applications is by setting a direct point-to-point architecture. In
this case, each application which has to exchange information with another has a direct
connection to it. The following diagram shows what an architecture with eight applications
could look like when this scenario is applied to them.

Illustration 8: Point-to-Point Architecture (adapted from [Kang2002])

In a heterogeneous infrastructure, the connections used to realize information exchange could
be interpreted as adapters enabling the corresponding applications to communicate with each
other. The technology used to set up the connection between two applications is dependent on
the involved applications’ realizations and has a specific connection point on each end.
Therefore, each connection from one application to another has to be specificly implemented
and established and perhaps configured.
One advantage of this integration philosophy is that it is more flexible than the scenario
exemplified in 8.2.1 because it is not only applicable for web applications, but also for those
with a desktop frontend. Since the information exchanged between two applications can be
reduced to plain data without any layout, the requesting application will be responsible for the
display, for example in HTML or on a desktop frontend. This way it is possible to display
information returned by more than one system as a seamless result to the user, who then can
work with the results as if they came from only one application containing the entire data
base. Another advantage of this scenario is that it is fast compared to others, since each
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connection between two applications can be realized by the technique providing the best
performance and it is not necessary to use common protocols to achieve maximum
compatibility. This scenario’s infrastructure is easy and quick to establish for few systems but
becomes brittle when applied to many applications because of the fact that there are possibly
many connections (see also [Fenn2003]). The upper limit of connections is

cmax =

n × (n − 1)
2

and for the integration points it is
ipmax = n × (n − 1)
where ip is the number of integration points, c is the number of connection and n is the
number of applications to integrate. For the example above containing eight applications this
would be
cmax =

8 × (8 − 1)
= 28
2

connections and
ipmax = 8 × (8 − 1) = 56
integration points. Another weak point of this scenario is its tight coupling. Providing a fast
connection on the one hand, the tight coupling resulting from the technology-dependent
realization of the connections is proprietary on the other. When an application is replaced by
another one that is based on other techniques, there will most likely be the need to apply
changes to the related connections.
This scenario can successfully be applied when only few applications have to be integrated
and performance is one of the main characteristics to consider.

8.2.3 Middleware-based Integration
In order to avoid the tight coupling of a point-to-point integration, middleware-based
integration techniques can be applied. This scenario consists of the applications to integrate
and additionally of a middleware component establishing their connection and managing
communication between them. The following diagram exemplarily shows how this scenario
looks for eight applications.
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Illustration 9: Middleware-based Architecture (adapted from [Kang2002])

The applications do not have a direct connection to each other but are connected to a
middleware component. This way a generic interface can be set up, which allows the
applications to communicate with each other by passing messages. The interfaces define the
functions or processes the applications provide (see also [Fenn2003]). The delegation of a
request to the appropriate applications is handled by the middleware component. This
scenario can also be used for heterogeneous infrastructures. The connections to the
applications can be realized depending on the techniques used by the applications. Using a
middleware-based integration scenario reduces the number of connections to
c=n

and the number of integration points to

ip = 2 × n
where c is the number of connections, ip is the number of integration points and n is the
number of applications. Contrary to the values for connections and integrations points of
point-to-point architectures, these are not upper limits but absolute values, because the
connection between an application and the middleware component is mandatory. Taking up
the example of eight applications to be integrated, the number of connections c and
integration points ip would be
c=8

and
ip =2 × 8 = 16 .

96

Integration of Knowledge Management Solutions

Compared to point-to-point infrastructures, this means a reduction by a factor of

(n − 1)
2
for both, the connections and the connection points, assuming that all applications are
connected to all other applications. Another benefit of middleware-based integration scenarios
is that it becomes easier to add or replace applications due to the generic interfaces. Once a
connection to the middleware component is set up, the application can communicate and
share data with all applications being connected to the middleware component as well. The
disadvantages of this integration scenario are its additional complexity and realization effort
of the middleware, which has to be set up in addition to the applications. The effect can be a
loss of performance and increasing development efforts, respectively purchase costs.
This scenario is applicable if there are many applications to integrate and new applications
shall be integrated into the system. Concerning the number of connections and connection
points, this scenario is superior to point-to-point architectures when integrating more than
three applications.

8.2.4 Hybrid of Point-to-Point and Middleware-based Integration
This integration scenario combines the advantages of the point-to-point and middlewarebased approaches. All applications are connected to a middleware component acting as
explained in 8.2.3. In order to provide a more tightened connection between some of the
applications, these are connected directly to each other. The following diagram illustrates this
scenario’s infrastructure.

Illustration 10: Hybrid Architecture

This scenario is applicable when an application always has to exchange information with
another and to display the results. In this case no brokerage is needed and the applications can
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communicate directly in order to avoid loss of performance when using the middlewaresupported communication. When a direct connection has to be set up, this can be done by
using the same interfaces the middleware uses for data exchange. This way changing or
replacing an application can be done with minimum effort concerning changes of the
interfaces.
This scenario can be applied when the advantages of middleware-based integration have to be
combined with the fast and tight coupling of point-to-point architectures.

8.2.5 Building a New Application
Another way of bringing different systems together is to develop a new application containing
all data and functionality provided by the existing ones. In some cases this can be done by
adding new functionalities to one of the existing applications or it is necessary to build the
new application from scratch. The following diagram illustrates how the data and
functionality of all applications form the basis for the new system.

Illustration 11: Building a new Application

The advantages of this scenario are that redundancy of data and functionality can be erased
and less administration effort is needed to support the system. Another benefit is that this
solution provides good performance because no information exchange from one application to
another is needed. On the other hand there are some difficulties to consider when developing
the functionalities and processes of the new system. Only in few cases the new functionalities
will be formed by a set union of those of the existing applications. Some processes may be
redundant, others only similar. Then one must decide which one has to be part of the new
system. In some cases it may be necessary to keep both processes in the new system. Also,
there a data migration from the old systems to the new one has to take place, which comes
with the same difficulties and duties.
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This scenario can be appropriate when existing applications have to be rebuilt or new versions
must be bought, or if an integration would cause an unacceptable loss of performance.

8.2.6 Conclusion
By hyperlinks on a website, point-to-point integration, middleware-based integration, a hybrid
of point-to-point and middleware-based integration and building a new application, five
integration scenarios spanning the entire complexity and effort scale have been introduced
and discussed. It has become obvious that each of the different scenarios has its advantages
and disadvantages which have to be compared and measured for each integration based on the
goal to be reached.
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9 Proposal for the Integration of the Evaluated Knowledge
Management Solutions
In this section, the integration scenarios discussed in 8.2 are taken as a basis for an
architecture proposal for an integration of the KM Solutions used by Airbus which have been
examined during this thesis. Based on the advantages and weak points of the integration
scenarios combined with needs and circumstances, the best way of establishing an integrated
system of all KM Solutions is worked out. The proposal will be based on a middleware-driven
architecture which uses adapters to communicate with the existing applications.
Communication between middleware and adapters will be realized using XML technologies
like web services, and the system will face the user with a web-based HTML frontend. The
idea is to implement a cross-application search functionality in order to search for information
in all applications at a time. The input of new data is not realized in this scenario and will still
be handled by using the applications functionalities.
At first a proposal for a user interface will be given and afterwards a possible realization
strategy based on the results of the previous chapters is introduced and explained.

9.1 Prerequisites and Circumstances
There are several determining characteristics to be regarded when comparing and evaluating
integration scenarios in the context of this thesis. The first thing to do is to determine how far
the integration has to go. This architecture proposal focuses on the search of information, not
on its acquisition. What has to be developed therefore is a cross-application search
functionality enabling the user to search for particular items in all KM Tools without having
to re-enter the login and the search parameters for each application. The returned results
should be displayed in an appropriate way, i.e. how the information-containing application
would display it.
The applications to be integrated, the so-called KM Tools, are technologically based on new
technologies like Java, HTML, or XML. Most of them do have a web frontend. The
evolutionary status for most of them can be described as prototype or pilot application, and in
some cases an integration of two KM Tools has already been established. WISE accesses
EBoK data and displays it via an XML interface, for example.

9.2 User Interface Proposal
In this section, a proposal for a user interface is made. It contains several forms for entering
search parameters and for result display. Additionally, the steps from entering the search
parameters to the result display are illustrated and explained. Since most of the applications to
be integrated do have a web frontend, the user interface of this proposal will also be based on
HTML.
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9.2.1 Step 1: Entering the Search Parameters
The first step is to enter the search parameters into the form displayed in the following
illustration:

Illustration 12: Search Parameter Form

In the Search Items/Operator-section, the user enters the items he wants to search for. These
are entered as free text and can be delimited by carriage return, for example. The operator
determines if the single items to search for are concatenated by the and-operator or by the oroperator, which makes them mandatory or optional if the user enters more than one item.
By selecting the appropriate applications in the Applications-section, the user is able to
constrict the result. This function can be used when a user is only interested in results from
particular systems.
Accordingly, the user is able to determine what kind of results she/he wants to receive. For
example, if she or he is just interested in contacts, s/he can select the Contacts-item in the
Categories-section and thereby delimit possible results.
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Having entered all search parameters, the user can click on Perform Search and the system
will return the desired results.

9.2.2 Step 2: Result List Display
In the second step, a list containing all results matching the previously entered search
parameters is presented to the user. The layout of the result list can be seen in the following
illustration.

Illustration 13: Result List Display

In this example the returned results are ordered by the application the data comes from. As
one can see, not only is the actual result displayed, but also brief information on it. The given
information are the application the information is found in, the category the piece of
knowledge can be assigned to, a short description and the date of the piece of knowledge. By
selecting the appropriate sort criteria from the dropdown list in the upper left corner of the
form, the user can rearrange the result list in order to find what he or she is looking for faster
and better or just to prioritize special results. When the user has chosen a particular item in the
result list, s/he can click on the eye-symbol in the first column of the corresponding row. After
that, a request is sent to the application in order to display the complete result.
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9.2.3 Step 3: Result Display
The next step is the result display. When the application receives a request for a particular
result, it will open a new window containing the complete information and detail data for the
desired result. The following illustration shows what a result for contact data could look like.

Illustration 14: Result Display

If the result window contains the data the user is looking, for s/he can study the text and get
the desired information or else close the window and check out other results from the result
list by clicking on the appropriate links. Since the result is generated and its layout is
generated by the application it is found in, it is guaranteed that the user gets it displayed in the
way the developers of the application thought it would be optimal.

9.3 Architecture Proposal
Choosing an architecture for the integration of the prevailing KM Solutions is not an easy
task. Hence, it is a necessity to look at the circumstantial parameters determining the type of
integration. At this time, there exist about eight KM Solutions which are candidates for
integration. This means that the number of integration points is a fact which has to be
considered. It is always possible that the palette of KM Solution changes in the future, either
by adding new systems or by removing others. In some cases, the KM Solutions already have
a tight coupling with each other. Therefore, the integration scenario has to be able to keep
hold of this as well. Summing up these points and comparing them with the discussion results
of the previous chapter, the middleware-based integration scenario illustrated in 8.2.3 is the
first choice to accomplish the integration needs explained before. It is capable of integrating
many systems while at the same time keeping the number of integration points low. The
adding or removing of a system can be managed with reasonable effort, and there is the
option of extending the architecture by adding direct connections between some of the
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systems for a tight coupling (see 8.2.4). To clarify how an integration can look like in this
particular case and how the different properties of this architecture do work together, a closer
look at the different parts is provided here. In the following diagram, the architecture’s layers
and its information flow are displayed.

Illustration 15: Diagram of the Architecture Proposal

The Applications-Layer contains the existing applications. Their business logic is untouched
and the functionalities and processes remain the same. The Adapters-layer is used for
technology-dependent communication with the applications. Its main responsibility is to
abstract from the used technologies of the applications and to provide technology-independent
access points to the applications. The Broker-layer delegates the incoming requests to the
appropriate application. Therefore, this layer is responsible for locating and accessing the
applications via their adapters. The Business Logic Component-layer provides access to the
Broker-layer and contains basic functions used by the client. For example, this is the
generation of the form displayed by the client where the user can enter his or her search
parameters. The steps from entering the search parameters to the display of a result are as
follows: when the user clicks on Perform Search, the search parameters are sent to the
Business Logic Component before they are passed on to the Broker. The Broker is responsible
for delegating the request to the appropriate applications. Therefore, information on the
applications to search is taken from the search parameters and the Broker passes the
remaining search parameters to the desired applications by invoking appropriate methods of
the applications’ Adapters. Afterwards, the Adapters perform a search on the applications’
data base, and each of them returns a result list containing basic information on each result
matching the search parameters as well as a unique identifier for the actual result. Since the
existing application already do provide search mechanisms, there is no need for the Adapters
to implement own search routines. They will just call the appropriate methods of the
applications. The information returned for the results could be the application it is located in,
the category of the result, a brief description and a date when the item has been entered or
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edited last. Having received all result lists from the Adapters, the Broker combines them and
forms one complete result list which is passed to the Business Logic Component subsequently.
The Business Logic Component then takes the complete result list and generates an HTML
document containing a table with the links and descriptions of the actual results, as shown in
Illustration 13. The unique identifier and information on the application where the result is
located are stored in the hyperlink attached to the eye-symbol in the first column of each row
in the table. When the user selects a particular result from the result list by clicking on the
eye-symbol, the unique identifier together with the information on the application is sent to
the Business Logic Component and passed on to the Broker. Having received the information
on the application, the Broker is able to pass on the request to the appropriate application’s
Adapter. The Adapter afterwards performs a search for the particular result identified by its
unique identifier. The result will then – formatted in HTML – be returned to the Broker and
passed on to the Business Logic Component and afterwards to the client which will display it.

9.4 Component Details
In order to provide a more detailed view on the previously introduced system’s components,
we are taking a closer look at the different parts involved here. These include architecture and
design decision characteristics as well as implementation advices.

9.4.1 Component Details: Adapters
The responsibility of the adapters is to abstract from the technology-dependent access to the
existing applications. By providing standardized, technology-independent access points to the
applications, the adapters enable the broker to access all applications in the same way, no
matter which technologies are used by the application. The implementation of an adapter’s
method is different for each application and determined by the application’s technologies.
Besides the programming language of the application, these are technologies used for data
storage and data access.
To ensure that all adapters contain the same methods, it is useful to develop an abstract
interface which has to be implemented by the adapters. Since the methods included by the
interface are directly determined by the processes of the domain underlying the applications,
in this case the methods will most likely reflect the context and concepts of KM. The KM
Tools’ functionality stems from the KM Processes and thus an interface for the adapters could
look like this:
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Illustration 16: Class Diagramm of KMInterface

To provide ideal access to the information, the concrete implementation of the methods is, as
previously mentioned, based on the applications’ technologies. Since the proposed
architecture only provides read-access to the applications, the methods only do get
information from the applications. Write-access is not included at this point.
Another prerequisite for the architecture is to provide a web frontend. Therefore, the
information has to be generated and formatted in HTML to enable a web browser to display it
properly. As mentioned in Step 2: Result List Display, the user interface proposal includes a
result list which is a combination of all results returned by the applications. For the result list
display the adapters return list objects which are concatenated and ordered by the business
logic component. For details, see 9.4.4. In Step 3: Result Display an actual result picked from
the result list is displayed to the user. In order to display the result in the same way the
application would do, the application itself is responsible for generating the result in HTML.
In cases where the application itself has a web frontend this is no problem, because the
adapter can call the appropriate methods of the application and receive the HTML result. For
applications not providing a web frontend, the adapter can call methods returning the result in
an application-specific way. Then the adapter itself can generate an HTML document and
return it to the broker. Obviously this is a great benefit because all applications – even those
without a web frontend – can be integrated this way. No matter what kind of frontend the
applications provide, it has to be ensured that the adapters are allowed to call their methods.

9.4.2 Component Details: Broker ↔ Adapter Communication
The communication between the broker and the adapters has to be set up in a way that method
calls and information exchange can be realized for all existing applications and for future ones
to be added to the architecture. Therefore, a technology has to be found which can invoke
methods implemented in different programming languages and which is not dependent on
infrastructural facilities like software and hardware.
One example for a classic middleware technology is CORBA6 based on the protocol IIOP7.
(See [Lang2003], p. 74). “CORBA specifies a system which provides interoperability
6
7

CORBA: Common Object Request Broker Architecture
IIOP: Internet Inter-ORB Protocol
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between objects in a heterogeneous, distributed environment and in a way transparent to the
programmer.” [Keah2004]. For more information on CORBA, see [Orfa1997].
Another way of performing the needed tasks is to use XML. Known as an adequate format to
pass hierarchically structured data between heterogeneous applications (see [Morg2001], p.
7), XML in the form of Web Services can also be utilized for method invocation over the
web. Using XML/Web Services for communication between broker and adapters comes with
several benefits. First of all, it provides all functionality needed for this purpose, it is
platform- and vendor-independent (most vendors provide Web Service technologies), popular
and well-known, and it has become a standard for cross-application communication. Another
advantage of using XML for information exchange is that it has already been used in some
KM Tools: KM Platform uses XML to communicate with other applications and WISE
retrieves data from EBoK via XML.
The main components of Web Services are:
•

WSDL
Unlike CORBA using IDL8 to define interfaces, Web Services use WSDL9 for this
purpose.

•

SOAP
Web Services use SOAP10 not only to accomplish an RPC on other systems, but also
as a data transport protocol (see [Lang12003], p. 118). SOAP messages are delivered
using other protocols as carriers, like HTTP11, for example.

•

UDDI
Web Services use UDDI12 to publish their services. Similar to the “Yellow Pages”,
UDDI is used to find a certain Web Service and its location.

Hence, the interface for the adapters can be realized using WSDL. Implementation takes place
using Web Services dependent on the application’s technologies. The broker will send SOAP
messages to the adapters and receive SOAP messages from them containing the results.
For more information on Web Services see [Lang2003].

9.4.3 Component Details: Broker
The broker is responsible for delegating the requests to the appropriate applications.
Therefore, it has to keep the knowledge where the applications are located and how to access

8

IDL: Interface Description Language
WSDL: Web Service Description Language
10
SOAP: Simple Object Access Protocol
11
HTTP: Hypertext Transfer Protocol
12
UDDI: Universal Definition, Discovery and Integration
9

107

Research Results

them. It also receives the results from the applications and passes them to the business logic
component.
The search parameters seen in Illustration 12: Search Parameter Form contain a section
where applications to search in can be selected. The broker contains a list of all applications
with access information to the applications like an URL, for example. Since nearly all existing
KM Tools have been developed using Java, it is recommended to use Java for the broker too
in order to benefit from the Java knowledge collected during the implementation of the
applications.

9.4.4 Component Details: Business Logic Component
The business logic component is the client’s access point to the application. It passes the
incoming requests on to the broker and the returned results back to the client. Additionally, it
provides some routines to be used to work with the middleware component. It generates the
HTML pages for the search parameters as seen in Illustration 12: Search Parameter Form
and also the result list seen in Illustration 13: Result List Display. In order to perform the
latter, it concatenates the result lists from all applications to one list. Afterwards, the business
logic component generates the appropriate HTML code containing the result list. It also
provides the methods to rearrange the results as seen at the top of Illustration 13: Result List
Display.
As mentioned in 9.4.3, the broker contains a list with access information to all available
applications. In order to keep this list as recent as possible, it is dynamically updated by the
applications themselves. Therefore, the business logic component provides registration and
deregistration methods. When an application is started, it will be registered by calling the
registration method and deregister itself on shutdown by calling the deregistration method.
The advantage of this concept is not only that the applications the user can choose to search in
are always displayed properly, it also becomes easier to add a new application to the system
as well. It just has to register itself to the list by calling the registration method and to pass on
its access information. Afterwards, it behaves like any other application in the system. Even a
relocation of an existing application can be handled in the same manner. When an application
is not used anymore, it can be shut down and will be removed from the list. Therefore, no
code changes are required to administrate access information to the applications. The business
logic component can be developed using Java for the same reasons as the broker.

9.5 Further Benefits of this Architecture Proposal
As said in 8.2.4, a hybrid of point-to-point integration and middleware-based architecture can
be useful in cases when a tight coupling of two or more applications is desired. In these cases,
the applications can use the same mechanisms for information exchange. An application can
use another’s adapter to call a method and receive information from it. By providing an
interface like the one introduced in 9.4.1, the applications can exchange information directly
and via the middleware component. For direct communication, the services of the business
logic component and the broker are not needed and can be omitted for this scenario. Another
benefit of the proposal is that the introduced scenario does not only work as a stand-alone
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application. Additionally, it is possible to include the HTML pages in an extra frame of
existing KM Solutions, providing a web frontend. Thereby, it is possible to search in a larger
context when the application in use does not provide the desired information by simply
switching to another frame.

9.6 Results of this Integration Study
The result of the integration studies of the previous chapters is not only the introduced
integration scenario, but also the conclusion that integrating systems in the scope of KM
requires only little adaptations to standard integration scenarios. From the technological point
of view, the KM context makes no difference to standard integration techniques. This can be
seen by taking a look at the corresponding technical sections in the Catalog of
Characteristics. The architecture as well as the technological portion of the integration
scenarios are independent from the applications’ contexts. Once a connection between the
applications is established, they are able to communicate with each other and to share and
exchange information. Contrary, the KM context can have great influence concerning
workflow, functionality and content of integration scenarios. As mentioned in 8.2.3, the
functionality and processes of an application are provided and made accessible to others by an
interface. Since the processes of an application are implemented by its methods or procedures,
the interfaces’ methods are derived from those processes of the applications which are not
only dependent on, but also determined by the context of KM. Therefore, the effect of KM on
application integration manifests in the methods of the interfaces, which is not only the case
for KM systems, but also for all other kinds of applications. The characteristic processes of a
domain will most likely by found in the interfaces in the form of methods.

109

Conclusion

10 Conclusion
Finally, this thesis concludes with the objectives that have been achieved as well as with the
status quo and possible next steps of the KM Inventory project.
The first step was to work out an appropriate notion of knowledge. Since various points of
view on the fields of knowledge and knowledge management are accepted nowadays, it was
necessary to focus on the relevant parts of these. Therefore, a common notion of
organizational knowledge was redefined to fit the authors’ needs. Moreover, several terms
concerning knowledge like knowledge carrier, knowledge object, knowledge image and
knowledge reference were introduced. Later, they were used in order to explain the life-cycle
of knowledge, how it is used and how it can be managed successfully in companies.
The next step was to identify the used KM Solutions. This was done by attending the KM
Inventory project. With the help of the responsible colleagues at Airbus, the following KM
Solutions were selected to be subsequently examined in detail: Engineering Book of
Knowledge (EBoK), Web-enabled Information Services for Engineering (WISE),
OntoWorks, KM Platform, Yellow Pages, Adiuri Waypoint and PC Pack respectively SophX
Pack. The French product T-REX, which had been part of this list also was excluded during
the examination phase in agreement with the responsible person in France. Thus, only limited
information is available on this KM Solution. Being the most popular KM Solutions used by
the company on the one hand and providing the most needed KM Processes on the other, this
subset of all used KM Solutions was chosen to be characterized in the second step of the
thesis. Characterization of the KM Solutions included interviews with the according
developers, project leaders and project-related persons plus questionnaires to be filled in by
the responsible persons during the data collection phase. Based on the collected data, an
evolutionary compiled Catalog of Characteristics could be provided for each KM Solution.
These Catalogs of Characteristics were taken as data base for further examination of the KM
Solutions which were characterized and categorized with regard to the criteria provided by the
Catalog of Characteristics. Additionally, the Catalog of Characteristics was taken to get an
overview on the used KM Solutions at Airbus, their functionalities and technical realization.
Going one step further, the catalog formed the data base for recommendations for KM
Solutions on request. This means that based on special needs and prerequisites, one or more
KM Solutions fitting best particular circumstances could be identified and recommended on
request. One intention of the KM Inventory project (and another of thesis) was to compile an
ontology based on the Catalogs of Characteristics, the contained data and further results.
Since this did not happen during the period of writing this thesis, the authors, however,
decided to provide the Catalogs of Characteristics in a format which is sophisticated enough
to become the basis for several further applications. Because of its known advantages and
applicability in this particular case, XML was the choice for this purpose. By providing an
XSD file containing the structure as an XML Schema for the Catalog of Characteristics, the
authors accomplished that now all catalogs have the same structure, which is a great benefit
when parsing and processing the XML documents.
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The final step of this thesis was to find possible integration scenarios for the examined KM
Solutions. One main characteristic was that the system should be open for future changes of
the KM Infrastructure. This means that changes of the existing KM Solutions or the
development and integration of new ones could be managed with minimum effort. Some
possible integration scenarios have been set up and discussed afterwards. The outcome of this
discussion – a middleware-based solution – has been introduced in greater detail and some
possible implementation techniques were suggested and explained.
With regard to the results of the accomplished data collection and characterization of the KM
Solutions, the status quo of the ongoing KM Inventory project can best be described as
follows: the examined KM Solutions are a good basis for a company-wide KM system since
they do cover all main characteristics of KM. As one can see when taking a look at the
Catalogs of Characteristics, most of the KM Solutions have prototype or prototype-like status
at the moment. This leads to the fact that right now is a good time to take a look at what has
been achieved so far, what should be achieved in the future and to decide which way is the
best to do so. Perhaps an integration of existing KM Solutions is a possible, but not the best
way. Maybe a complete rebuild or the purchase of an on-the-shelf tool turns out to be more
reasonable than an integration of existing KM Solutions because of effort, cost or other
reasons.
Hence, evaluating how to proceed is the first essential step succeeding the KM Inventory
project. If the decision is to keep the existing KM Solutions and promote their integration, a
decision which solutions to keep and which ones to shut down has to be made. As mentioned,
a tight coupling of some of the KM Solutions could make sense. Therefore, these have to be
filtered out and the connection has to be established. Before beginning the implementation,
the concrete implementation techniques have to be chosen. Additionally, it is considered
useful to set up a prototype determining the layout of the user interface. Based on almost the
same architecture, the KM Platform application is a good candidate to form the basis for the
proposed integration scenario. In order to save time and to use the experiences already made
with this tool, further development can be accomplished by enhancing the KM Platform and
to connect it with other KM Solutions. The subsequent step then would be to lift the
applications from prototype-like status to industrial applications, which is necessary to
estimate the real use of the KM Solutions. In some discussions, the demand for language
support became apparent. Language support in this case does not mean different languages for
the user interface, but for content. Since the content of the systems originated in different
countries, it is represented in different languages as well. Therefore, an appropriate way has to
be found to close this cultural gap. A first approach could be to extend the Knowledge images
in the systems by a field keeping the language of the item. Not being a real cultural
integration, at least the search for certain information becomes easier this way, because a
desired language for the search results can be pre-selected or unknown ones can be excepted.
Another point is to make the system available to all employees. In the case of Airbus, the
intranet-based platform “Airbus People” can be used as a common entry point. Another
benefit of this would be that the authentication could also be handled by the mechanisms of
the “Airbus People” portal.
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The so far left-out generation of an ontology containing the collected data and results of this
thesis is an item to think about in the near future. Setting up an ontology-based web portal
where people interested in KM can learn about the used KM Solutions by simply browsing
through the collected data would be a great help in the process of finding an appropriate KM
Solution in the different departments of the company.
In this thesis it could be shown that by applying the introduced methods and research
techniques, it is possible to examine KM Solutions in an appropriate way. Therefore, the
desired objectives could have been obtained by the used approach. It has been shown how to
collect information on existing KM Solutions in order to classify and characterize them
afterwards. This is a case any organization using different independent KM Solutions has to
deal with in order to lift its endeavors concerning KM to the next level: an organization-wide
reuse and sharing of knowledge by transforming individual knowledge into collective
knowledge with computer-based systems. Although the approach developed and applied in
this thesis to an important extent derives from participating in the practical work of the KM
Inventory project at Airbus, the authors all along claimed to gain universally valid findings.
So the choice of software engineering methods (e.g. the interviews), the way of proceeding
(e.g. attending and advancing prevailing efforts) and even several findings (e.g. the Catalog of
Characteristics) can easily be adopted to other problem contexts concerning the needs of
organizations that wish to highten awareness of their tool infrastructure containing certain
content.
Hence, the main objective to develop a universal proceeding which can be used to identify
and characterize KM Solutions could be managed. Moreover, it has proven its expedience in a
role-model project in a company representing any decentralized or transnationally sited
organization.

112

Glossary

11 Glossary
Catalog of Characteristics

KM Process
KM Solution
KM Tool
Knowledge Carrier
Knowledge Image
Knowledge Management
Process
Knowledge Management
Solution
Knowledge Management
Tool

Compilation of meaningful characteristics used to collect data
about the examined KM Solutions, store it and to afterwards
measure the solutions.
→Knowledge Management Process
→Knowledge Management Solution
→Knowledge Management Tool
A person who provides certain →Knowledge Objects.
The representation of a →Knowledge Object in a computer or
another system.
A complete set of organizationally ruled actions
An IT means which is especially suitable for certain KM
contexts and purposes
Knowledge Management Solution = →Knowledge
Management Process + →Knowledge Management Tool

Knowledge Object

A certain piece of knowledge.

Knowledge Reference

Contact information on a →Knowledge Carrier.
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Label
General information to identify the KM tool.
• Name
• Version
• KM Concept (yellow pages, communities of practice, …)

Characteristics of Use
This chapter is divided into matters of the context the KM tool is used within and matters of
the used KM tool itself.

1

Context

Here it is mentioned, where and by whom the KM tool is used.

1.1
1.1.1
•
•

1.1.2
•

1.2
1.2.1
•
•
•

Location
Geographical/Cultural
NatCo (France, Germany, England, Spain)
Site (Bremen, Hambourg, Varel, Nordenham, Laupheim, Stade, Toulouse, St Nazaire,
Nantes, Méaulte, Getafe, Illescas, Puerto Real, Broughton, Filton, Others (Extended
Enterprise))

Organizational
Domain
• Siglum (…)
• Denomination (…)

People
Contact Person(s)
Name (…)
Position (…)
Domain
• Siglum (…)
• Denomination (…)
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1.2.2

Users/Actors

•

Who?
• User group (limited (to a period of time), permanent, identified community of
practices, non-restricted individual access, …)
• Profession
• KM use level (Designers, dedicated knowledge engineers, …)
• Expertise level (new employees, experts, managers, …)
• Number (…)
• Extended enterprise (Airbus subsidiaries, external sub-contractors, in-situ nonAirbus persons (sub-contractors, partners, …)
• Comment (…)
• Work
• Description of the user’s way of working with the tool/role in knowledge flows
(authoring, reviewing, reading, administration, ...)
• How often? (…)

2

System

This section concerns information about how the tool supports the KM work.

2.1

Professional Characteristics

This section is about the occurrence of knowledge within a certain context and the need of systemsupported KM.

2.1.1
•
•
•

2.1.2
•

Knowledge Areas within the Field
Name (…)
Description (…)
Degree of importance (e.g. because including innovative/competitive advantages; but
just short assessment like “low – average – high”)

Knowledge

Description
• Current deployment/kind of Knowledge included (Fields/Siglums) (ex. NDT,
structure design, FADEC, …)
• Sources (…)
• Purpose (…)
• Assessment
• Differentiations/Dimensions
• External or internal? (ability to formalize it and pass it on)
• Critical?
• Importance
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•

2.1.3
•

•

•
•

•

• Usefulness (narrow, multiple, traversal)
• Distinctiveness (fundamental, advanced, innovative)
• Performance
• Spread (individual, limited, shared)
• Exploitation (scattered, consolidated, embedded)
• Versatility (usage in other knowledge areas (possible))? (yes/no)
• Description (…)
Application
• Description of use cases (…)

KM Tool Development
Needs
• Context (…)
• Reasons (…)
• Organizational or economical? (…)
• Description (…)
• Objectives (…)
Status of design or development (research, design/development, mock-up, prototype,
pilot application, industrial application)
• Comment (…)
Users involved within developing process? (yes/no)
• At which stages?
Demo
• Availability (yes/no)
• Access (online, standalone, shared drive, …)
Tool origins
• Ownership
• Internal or external? (internal/external)
• Int.: development entity
• Ext.: name and address of the company
• Developed in-house (yes/no)
• OI validated (yes/no)
• Developer description
• Company structure (nationally/internationally)
• Creation date of the company (…)
• Main customers (…)
• Number of licenses sold around the world (…)
• What is the turnover in 2000 and 2001 (in Euros)? (…)
• "Company Plan”: what are the strategic aims of its development? (…)
• Contract description
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•

•
•
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• What are the different types of contacts existing (license, rent, …)
• Nature of contract signed (check box of the above)
• Type of acquired licenses (per CPU, per number of users, per site, …)
• Number of acquired licenses (…)
• Tool design project
• Project name (…)
• Project duration (…)
• Project team
• Project leader (…)
• Operational team involved (Siglums) (…)
• OI contact point(s) (…)
• Subcontractors involved (…)
• Trainees involved (…)
• Project documentation
• What is the available project documentation? (business specification, IS
dossier (architecture), quality plan, maintenance plan, test plan, acceptance
test dossier, …)
• What are the different available media? (paper, online documentation and
location, floppy disks, CD-ROMs, …)
• What are the different languages proposed for the project documentation?
(English, French, German, Spanish, …)
Costs
• Purchase price (development and/or license costs) per license (effort in €)
• Development cost (man/months) (internal effort in FTE)
• Cost of use
• Administrator (internal effort in FTE)
• Expert (internal effort in FTE)
• Training cost
• Who pays? (check box: user, provider, …)
• Price (€)
• Maintenance cost
• Who pays? (check box: user, provider, …)
• Price (€)
• Help desk
• Type of support (…)
• Comment (…)
Way of advertising/marketing within the enterprise (workshops, ...)
Date of initial deployment by sector (…)
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2.1.4
•

•

2.2

Knowledge Management
KM concerns (diagnostic/decision design, how to know what to do, how to share and
reuse experience, how to find knowledge through people, how to have integrated
access to knowledge and KM services)
• Comment (…)
Covered KM cycle steps
• Knowledge acquisition (identification (what), localization (where), capture, filter,
represent)
• Knowledge storage (characterization, structure, formalize, store)
• Knowledge re-use (access (pull), navigate (queries, sort), apply, disseminate
(push))
• Knowledge management (content validation, access management, usability
measurement, content update)
• Comment (…)

Functional Characteristics

This section deals with the features of KM-business supporting systems.

2.2.1
•

•

•

•

Structure/User Interface
How to find/start application?
• Access (…)
• Access by key words? (yes/no)
• Command (…)
Language
• Which? (…)
• Ability to change? (yes/no)
Look and feel
• GUI or text? (GUI/text)
• Ergonomics
• Does the tool comply with the Airbus chart? (yes/no)
• View style (on-screen menus, pull-down menus, pop-up menus, (multi)windows, tabs, frames, layout ...)
• Usability (intuitive, simple, understandable, easy, ...)
• Use devices (keyboard, mouse, lightpen, …)
Tool sections
• Name (login, editor, browser, searcher, administration, …)
• Description (Text: what can be done within the sections)
• Fields
• Name (“Author’s second name”, “Review date”, …)
• Mandatory (yes/no)
123

Appendix: Catalog of Characteristics

• Domain (char, double, …)
• Format (mm.tt.jjjj, 1.234,10€, …)
• Visibility by user/role (yes/no)
• Computed (yes/no)
• Editable/accessibility by user/role (yes/no)
• Widget (radio button, choice, …)
• Functions (for certain input)
• Services (without certain input)

2.2.2
•

•

•
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Content and Workflow Processes
Content acquisition
• Form of knowledge/nature of the collected data (know-how in a domain, expert
experience, Company experience, key professional knowledge, project/program
experience, academic training material, …)
• Methodology used (interview transcription, template filling-in, unstructured notes
authoring, document synthesis, …)
• Meta-data (author name, date of publication, validator name, keywords, summary,
data criticality and explanation of the scale used, recipient identification,
applicability identification (program, specialty (job), process,…), …)
• Are the metadata constrained through a data-model (set of possible values vs.
string)? (yes/no)
• Degree of knowledge covering (Or additional tools/sources needed for business?)
(n%?)
• Comment (…)
Content modeling and structuring
• Structuring/formalization (hyperlink between documents, tree diagram structuring
and hierarchical system, data warehouse, ontology, document summary, none, …)
• Models (sheet/structured documents, data models, none, …)
• Comment (…)
• Values/Domains
• Reality/input (numeric, …)
• Model (math. Equation system, …)
• Output (tree diagram, …)
Content access
• Information push
• Possibilities (start page, …)
• Does the tool inform you of last publications? (opens tool (home page
personalized), alerts by mail, …)
• Information pull
• Possibilities (query, choice, …)
• Query modalities
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•

•

•

Search in database (yes/no)
• Features (boolean operator (AND, OR, NOT), operator by field (name,
date…), truncation operator, relational operator (<,>,=,…), proximity
operator, linguistic resources, semantic search, …)
• Full text (in documents, articles, etc.) (yes/no)
• Features: (boolean operator (AND, OR, NOT), operator by field (name,
date…), truncation operator, relational operator (<,>,=,…), proximity
operator, linguistic resources, semantic search, …)
• What can be searched? (articles, reviews, co-workers, how-tos, …)
• Additional processes necessary? (yes/no)
• Description (choice of data source, phone calls, …)
• Complexity of search string (256 characters, unlimited, …)
• Navigation/Browsing possible (yes/no)
• Description (in the tree diagram, in the Web-site (structure + hyperlinks), in the
Ontology, in the documents (hyperlinks), …)
• Result access parameterization
• Search (possibility to parameterize periods of time, possibility to launch
queries on defined fields, …)
• Result display (display results in different formats, choose viewpoints to
display search results, …)
• Results management (store search results or queries in different file types,
share search results or queries with other people, print search results, …)
• Automated Knowledge conversion possible? (design K to manufacturing K, …)
• Visualization (numeric to text, …)
• Just displaying or decision support functions? (…)
• Spreading/deployment/flows/tracing of Knowledge (yes/no)
• Description (…)
• Networking/sharing of knowledge possible (yes/no)
• Communication facilities
• News groups, bulletin boards (yes/no)
• Messaging/mail (yes/no)
• Other (…)
• Interaction with other tools/software? (yes/no)
• Which/how? (…)
Reviewing
• Possibilities (…)
• Persons/permissions (…)
• Rules (…)
Content administration
• Workflow (tool use; identified roles and process)
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•

•
•
•
•

2.2.3
•

•

•
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Does the tool integrate a workflow? (yes/no)
• Which? (authoring process, validation process (by hierarchy, by skill
experience manager, …), publishing process, modification/update process,
confidentiality management, …)
• In case of complex workflow, please describe it:
Configuration management
(trace previous versions, trace modification
reasons, trace modification authors, trace content applicability)
Modification/update functionalities (modify content, modify model/structure, add,
delete, hyperlink updates, external link updates)
Content protecting (yes/no)
• Description (document properties, …)
Comment (…)

Customizability
Possibilities
• Interface (yes/no)
• Sequences (yes/no)
• Positions (yes/no)
• Fonts (yes/no)
• Colors (yes/no)
• Models and templates (yes/no)
• Data models (yes/no)
• Metadata (yes/no)
• Templates (yes/no)
• Workflow (yes/no)
• Functionalities (yes/no)
• Modify (yes/no)
• Create new (yes/no)
• Organizational circumstances and behaviors (e.g. special sequence of actions or
information, possible flows, time-based scheduling, reactions on events, special
rules, …)
Customization modalities
• By user (interface, models and templates, functionalities)
• Regular/specific login (regular/specific)
• By administrator (interface, models and templates, functionalities)
• Contact (…)
• By tool distributor (interface, models and templates, functionalities)
• Free of/additional charge (free/additional)
Comment (…)
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2.2.4

Tool Administration

•

Safety/security
• User Profiles/Groups (yes/no)
• Standard user profiles (yes/no)
• Name (…)
• Description (…)
• Roles (…)
• Create new? (yes/no)
• Authorization list (yes/no)
• User roles (yes/no)
• Name (…)
• Description (…)
• Rights (…)
• Other measures of security policy (smartcards, ...)
• Tool management responsibility (…)
• Necessary skills for tool administration (…)
• Modalities for tool administration (direct access of the administrator to the tool,
formal procedures with OI persons, …)
• Workflow/Rules (restricting customizing) (special sequence of persons, …)

2.2.5
•

•
•

Support
Documentation
• What is the documentation delivered with the application? (user guide,
administrator guide, …)
• Documentation latest issue date (…)
• Is online help available? (yes/no)
• What are the different languages proposed for on-line help? (English, French,
German, Spanish,…)
Hotline available (yes/no)
• Developer contact (…)
Training
• Is there any delivered training? (yes/no)
• What’s the training about?
• About use of the tool (yes/no)
• About the business knowledge included, explaination of context matters
(yes/no)
• What are the pre-requisites? (list of skills: KM, IT, … and skill level: basic,
advanced, expert)
• Who is the contact point? (…)

127

Appendix: Catalog of Characteristics

•

2.2.6
•

•
•

3

What are the different available types of training? (seminar (duration), coaching
(modalities), E-learning, paper, video, …)

Maintenance
Tool
• Is the tool maintained? (yes/no)
• Internal (yes/no)
• Skills (…)
• Contact (…)
• Outsourced (yes/no)
• Free of charge (yes/no)
• Additionally charged (yes/no)
• Contact point (…)
Data
• Any special data treatment necessary/possible? (DW maintenance, …)
Comment (…)

Assessment

What do the users think about their use of the KM tool?

3.1
•

3.2
•
•
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Pros/Strong Points
Economic (quality, time, cost) or organizational (workflow processes, cultural) (e./o.)
• Description (…)

Cons/Weaknesses
Economic (quality, time, cost) or organizational (workflow processes, cultural) (e./o.)
• Description (…)
Need of the tool
• Functional gaps
• Present (…)
• Future (…)
• Integration
• Present (…)
• Future (…)
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3.3
•
•
•
•

Personal Rating
Tool deployment objective as defined by the users (“official” use)
Derived real use observed? (yes/no)
• Description (which, why)
Acceptance (…)
Kind of knowledge portal wanted/needed? (yes/no)

Technical Characteristics
4

General Information

The characteristics in this section will be used to get an overview of the KM-Tool.

4.1
•
•

4.2
•

5

Installation
Installation needed on client?
Installation needed on server?

Frontend
Kind of frontend (web, desktop application, …)

Hardware Recommendations

This section describes the hardware needed to run a specific KM-Tool.

5.1

Client/Workstation

•
•
•
•

Type of computer/client (PC, Unix Workstation, nomad-devices, …)
CPU
RAM
Needed HDD-space for installation
• Needed for KM-Tool itself
• Needed for third-party products (browser, drivers, …)
• Monitor (resolution, color scheme, …)
• Special devices (touch screen, trackball, …)

5.2
•
•
•
•

Application Server
Type of computer (PC, Unix Workstation, …)
CPU
RAM
Needed HDD-space for installation
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•
•

5.3

Needed for KM-Tool itself
Needed for third-party products (Application Server, Servlet Engine, Web Server,
drivers, …)

Database Server

•
•
•
•

Type of computer (PC, Unix Workstation, …)
CPU
RAM
Needed HDD-space for installation
• Needed for DBMS
• Needed for Data
• Needed for third-party products (drivers, …)

5.4

Development Machine

This is the machine where the application was developed on.
• Type of computer (PC, Unix Workstation, …)
• CPU
• RAM

6

Software Recommendations

This section describes the software needed to run a specific KM-Tool.

6.1

Client/Workstation

The client or workstation is the machine which interfaces the user. At this machine the user
enters his requests and the results are displayed. In case of stand-alone solutions the whole
application can reside on this machine.

6.2
•
•
•

6.2.1

Operating System
Name (MS Windows, Unix, Linux, …)
Version
Patch-level

Web Browser

This section defines the characteristics used to categorize applications with Web-Frontends.
• Name (Microsoft Internet Explorer, Netscape, Mozilla, Konqueror, …)
• Version
• Java support?
• Cookie support?
• Script support?
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6.2.2

Client Application of the KM Tool

This section defines the characteristics used to categorize Client-Server-Applications with
Desktop-Frontends.
• Name of the Client-Application
• Version
• Look and feel (Windows, Unix, …)
• Used protocol to communicate with server (TCP/IP, …)
• Offline-work possible?

6.2.3
•
•
•

6.3

Third Party Products
Name
Version
Patch-level

Application Server

This is where the Business Logic of the tool resides in form of the running code (except for
DB-Code like Stored Procedures).

6.4
•
•
•

6.4.1
•
•

6.4.2
•
•
•

6.5

Operating System
Name (MS Windows, Unix, Linux, …)
Version
Patch-level

Server Application of the KM Tool
Name
Version

Third Party Products
Name (BEA Weblogic, Tomcat, IBM Websphere, JDBC-Driver, …)
Version
Patch-level

Database Server

On this machine the DBMS handling the knowledge in form of data is installed. In cases this
can physically be the same machine where the Application Server is running.

6.5.1
•
•
•

Operating System
Name (MS Windows, Unix, Linux, …)
Version
Patch-level
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6.5.2
•
•
•

Third Party Products
Name
Version
Patch-level

6.6

Development Machine

This is the machine where the application was developed on.

6.6.1
•
•
•

Name (MS Windows, Unix, Linux, …)
Version
Patch-level

6.6.2
•
•
•

7

Operating System

Third Party Products
Name
Version
Patch-level

Architecture/Techniques

In this section the applied architectures and techniques of the KM-Tool are described.

7.1
•
•

7.2
•
•

7.3
7.3.1
•
•

7.3.2
•
•
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Architecture of the KM Tool
Name (Intranet, Fat-Client/Slim-Client, multi-tier, …)
Description

Underlying System Used for Realization
Name (Content-Management-System,
System, Client-Server, …)
Description

Archive-System,

Document-Management-

Programming Language(s)
Client/Workstation
Name (Java, C++, Visual Basic, Delphi, HTML, JavaScript, …)
Version

Application Server
Name (Java, C++, Visual Basic, Delphi, …)
Version
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7.4

Techniques/Standards

•

Used techniques (J2EE, JSP, COM/DCOM, CORBA, EJB, RPC, RMI, …)

7.5

Libraries/Components

•
•
•

8

Name
Version
Availability

Data Storage

This section covers the criteria describing the different kinds of storage used in the KM
Tools.

8.1
•
•
•
•

8.1.1
•
•
•

8.1.2
•
•

8.2
•
•
•

8.2.1
•
•

Data Storage in a Database
Name (Microsoft SQL Server, Oracle, Sybase, Informix, Lotus Domino…)
Version
Used DML (Transact-SQL, PL/SQL, …)
Database or Datawarehouse?

Database Schema
How is content stored? (relational, document-based, …)
How is workflow represented?
Use of stored procedures, views, indexes, triggers, …?

Compatibility
Which other DBMS can be used without code rewriting? (built-in compatibility)
Prepared code for other databases? (e.g. factory-pattern)

Data Storage in XML
Version
How is it realized (SAX, DOM, …)
XSL/XSLT available for display?

Structure of XML Document
Used definition-schema (DTD, XML-Schema, ...)
Flexibility
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8.3

Data storage in other Formats

•
•
•
•

9

How (directly, over export, …)
Specification of format (if not standard like XML)
Description
Cause of use

Backend Data Access

Since the data stored in another application will not be accessed over the “target”application’s frontend Backend Data Access will be used for this purpose. The request is
passed to a defined interface of the “target”-application and handled by the latter. The results
are then passed to the requesting application where they can be used subsequently for further
purpose.

9.1

Over API Supplied by Application

In this case the “target”-application implements a well defined Interface consisting of methods
which can be called by the requesting application. These methods return the appropriate data
requested. This way of data access incorporates the paradigm of Information Hiding since the
requesting application needs no information about how the data is stored and accessed.

9.1.1
•
•
•
•
•

9.1.2
•
•

9.2

Using Existing API
Is the API capable of supplying the needed data?
Is it possible to access the whole operational data or just a subset?
Insert, update, delete, select allowed?
Realization (COM/DCOM, CORBA, EJB, RPC, RMI, …)
Type of returned data (recordsets, lists, containers, html, …)

Extending Existing/Creating New API
Which actions need to be covered? (Insert, update, delete, select, …)
Compatible with existing standards (especially security)?

Direct Database Access

Since in this case no API exists which can access and pre-format the data in the “target”application the requesting application is responsible for this. Thus the data of the “target”application will directly be accessed in the database. This means a lack of convenience
accessing the data but a greater flexibility.

9.2.1
•

134

Using Existing User(s)
Which user(s) can be used?
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9.2.2
•
•

9.3

Using New User(s)
Needed user rights (Insert, update, delete, select, …)
Compatible with existing standards (especially security)?

Access via Web Services

It is possible to expose an application’s functionality via Web Services. These are defined in
special XML-Documents called WSDL-Documents. Methods can then be called via SOAP
and deliver the requested data. Since SOAP is also a special form of XML data-typing is
possible. Like accessing the data over an API of the “target”-application described in 9.1 this
way of access incorporates the paradigm of Information Hiding.

9.3.1
•
•
•
•

9.3.2
•
•

9.4

Using Existing Web Services
Is the exposed functionality capable of supplying the needed data?
Which are the involved definition-languages and protocols? (WSDL, UDDI, SOAP,
…)
Can the operational data be manipulated via the Web Service?
In what form is the requested data returned? (recordsets, lists, containers, html, …)

Extending Existing/Building up New Web Services
Which functionality needs to be build up? (Insert, update, delete, select, …)
Compatible with existing standards (especially security)?

Self Implemented Access

This section covers the characteristics of Data Access via self implemented structures.
• Used Standards
• Description

10 Search
In this section the realization of the search functionality is covered. It is described how the
user-entered search parameters are handled to perform the search.

10.1 General
•
•

Agent-supported?
Searchengine-supported?

10.2 Search by Query
•
•

How are parameters entered by user transformed into valid queries?
Limitations of complexity (disjunctive/conjunctive combinations, negations, relations
impossible)
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10.3 Fulltext Search
•

How is fulltext search realized? (Built-in functionality of used DBMS, …)

11 Browsing/Navigation
This section copes with the characteristic of browsing the contained knowledge.

11.1 Realization
•
•

Is browsing possible?
How is browsing realized? (Generation of trees, documents, dynamic…)

12 Dynamic Portal
This section covers the characteristics of a Dynamic Portal, which means that the starting
page, other pages or the navigator is dynamically built corresponding to some rules. This may
include information push methods which can be used to display most recent content for
example.

12.1 Automatically Built
This means that the rules defining the content to be displayed are included in the application
itself. For example the most actual entries are displayed on a starting page.
• What is displayed?
• Where is it displayed?
• What are the rules behind the mechanism? (Most recent, New content first,
collaborative filtering, related content, implicit profile-generation, …)
• How is it realized?
• Can this function be switched off?

12.2 Personalized
This means that the user himself can define some rules to determine the content to be
displayed in some destined areas.
• What can be displayed?
• Where can it be displayed?
• What rules can be formed? (standard set, individual, …)
• How is it realized?
• Can this function be switched off?
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13 Import/Export
This section covers characteristics dealing with the import and export of data contained in the
system.

13.1 Import
•
•
•
•

What can be imported?
How can it be imported?
Which format can be imported?
How and why is import used?

13.2 Export
•
•
•
•

What can be exported?
Which format(s) is (are) possible? (ASCII, Office-Documents, XML, …)
How is it done? (static/dynamic, user-driven/application-driven)
How and why is export used?

14 User Preferences
In this section the availability of User Preferences is covered.

14.1 Language
•

How is language-support realized?

14.2 User Interface
•
•

Supported by application or by OS/Browser?
How is it realized?

15 Security
This section covers security characteristics. They play a decisive role in accessing the data.

15.1 General
•
•

Firewalls (yes, no)
Demilitarized Zones (yes, no)

15.1.1 Ways to Pass the Security Layers
•

Free ports
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15.2 Access Control
15.2.1 Database-Driven
Each user has a personified connection to the database and uses his own account on the
database with a database user and a database password.
• Single user or group concept
• Which rights do the users have?
• Role concept?
• Do all users have the same rights?

15.2.2 Application-Driven
User rights are stored in (a) table(s) in the database. User connects to the application by
entering username and password. These are checked against the appropriate attributes. On
success the data access can be handled by a tunnel-user provided by the application.
• Rights of the tunnel user

15.3 Encryption
•

Kind of encryption (SSL, …)

15.4 Authentication Concept
•

Technical steps of authentication (encrypting the password, …)

15.5 Outside Access
This section describes the possibilities and ways to access the application from outside its
“natural” scope.
• Is outside access possible?
• How is it realized?

16 Performance
In this section characteristics of Performance are covered. They are significant for concurrent
use of the application.

16.1 Limitations
•
•
•
•
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16.2 Response Times
•
•

Response time from application
Time for displaying results (e.g. in JSP)

16.3 Techniques Used to Increase Performance
•
•

Kind of technique (DB-Connection pooling, Caching, …)
Description

17 Airbus Standards
In this section the use of Airbus Standards is described.

17.1 General
•

Which Airbus Standards are used? (Oracle-DB, Microsoft Internet Explorer, …)

18 Backup
In this section the Backup-Strategy of the tool is described.

18.1 Automated Backup
•
•
•
•
•

Is there an automated backup?
How often does it run?
Which application layer is responsible?
How long is history?
Response time on crash?

18.2 Non-Automated Backup
•
•
•
•

Is there a non-automated backup?
How often is it done?
How long is history?
Response time on crash?
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