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Abstract (EN)

The automation of warehouse processes, the increased complexity due to e-
commerce or the development towards paperless warehousing are just some of the
factors that the logistics industry is facing. Intralogistics system providers offer new
warehouse systems and logistic products that deliver solutions with increased
efficiency — for higher, faster and more accurate output. However, this comes with a
high operating complexity and unknown new tasks, which lead to wrong operation of
the facilities. The situation challenges not only new warehouse operators but also
experienced ones. A bad operation of the plant leads to dissatisfaction of the
customers of intralogistics system providers.

Various service products are offered by intralogistics system providers to assist the
warehouse operators but the lack of understanding the services and the costs involved,
causes customers to refuse acceptance of the services. The logistics manufacturers
are, therefore, confronted with the challenge to introduce effective and sustainable
methods to transfer the service related knowledge to their customers. This offers
companies new opportunities to increase customer satisfaction and further develop
customer relationships.

The demand for practice-oriented training and education of customers is key to master
upcoming challenges of warehousing facilities. This thesis intents to develop
comprehensive, versatile and hands-on trainings on service products for awareness
building. The aim is to build a learning environment to experience the services for
different logistics needs and tailor these to warehouses, as well as, to train customers
to understand the new systems and use the services correctly. The new environment
helps customers to gain back empowerment over their facilities. Furthermore, the
learning environment will help to train new and existing employees on service products
and their importance on nowadays logistics plants. Additionally, the customer-oriented
approach fosters new insights into the customers' plants. This knowledge might be
used to improve and innovate service products further.

In the framework of this project, a practice- and customer-oriented training concept
has been developed. The focus of this concept will be on innovative teaching
concepts for developing the customers awareness of service products.

The basis for the selection of the learning method is a theoretical examination of
learning environments and teaching methods. For the implementation and realization
of the final concept the following has been developed:

e a layout of the training environment,

e training curriculum,

e course packages,

e a detailed curriculum of the training for two service packages

Further, a pilot prototype has been implemented and tested.

Among other things, the concept promises lower training costs, improved
transparency as well as improved learning success through higher motivation of the
training participants.
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Die Automatisierung von Lagerprozessen, die zunehmende Komplexitat durch E-
Commerce und die Entwicklung hin zu papierloser Lagerhaltung sind nur einige der
Faktoren, mit denen die Logistikbranche konfrontiert ist. Intralogistik-Systemanbieter
bieten neue Lagersysteme und Logistikprodukte an, die erhdhte Effizienz liefern — far
einen hoheren, schnelleren und genaueren Output. Dies fuhrt jedoch zu einer hohen
Bedienkomplexitat und noch unbekannten, neuen Aufgaben, die zu einer fehlerhaften
Bedienung der Anlagen flhren. Die Situation stellt somit nicht nur neue, sondern auch
erfahrene Lagerbetreiber vor gro3e Herausforderungen. Ein unzweckmafiger Betrieb
der Logistikanlage fihrt zu Unzufriedenheit bei den Kunden der Intralogistik-
Systemanbieter.

Diverse Dienstleistungsprodukte werden von Logistikanlagenherstellern angeboten,
um den Lagerbetreibern zu helfen, jedoch fuhren das mangelnde Verstandnis fir die
Produkte und die damit verbundenen Kosten dazu, dass Kunden von der Annahme
der Dienstleistungen absehen. Die Logistikhersteller stehen daher vor der
Herausforderung, effektive und nachhaltige Methoden einzufiihren, um das Wissen
Uber die Services an ihre Kunden weiterzugeben, die Kundenzufriedenheit zu erhéhen,
und in weiterer Folge die enge Kundenbindung weiter auszubauen.

Der Bedarf an praxisorientierter Aus- und Weiterbildung der Kunden ist der Schlissel
zur Bewaltigung der anstehenden Herausforderungen an Logistikanlagen. Diese
Masterarbeit beabsichtigt sich damit umfassende, vielseitige und praxisnahe
Schulungen der Serviceprodukte zur Bewusstseinsbildung anzubieten. Ziel ist es,
sowohl eine Umgebung zu schaffen, in der die Dienstleistungen fur verschiedene
Logistikbedtirfnisse und Lager zugeschnitten werden kénnen, als auch die Kunden
darin zu schulen, die neuen Systeme zu verstehen und die Dienstleistungen richtig zu
nutzen. Dartber hinaus wird die Lernumgebung dazu beitragen, neue und bestehende
Mitarbeiter in Bezug auf Serviceprodukte und deren Bedeutung fir die heutigen
Logistikanlagen zu schulen. Weiters fordert der kundenorientierte Ansatz neue
Einblicke in die Anlagen der Kunden. Dieses Wissen kann in weiterer Folge genutzt
werden, um Serviceprodukte weiter zu verbessern und zu entwickeln.

Im Rahmen dieses Projektes wurde ein praxis- und kundenorientiertes
Trainingskonzept entwickelt. Im Mittelpunkt dieses Konzepts stehen innovative
Unterrichtskonzepte zur Bewusstseinsbildung der Kunden fur Dienstleistungsprodukte
(Services).

Grundlage fir die Auswahl der Lernmethode ist eine theoretische Untersuchung von
Lerntheorien und Lehrmethoden. Fir die Umsetzung und Realisierung des endgultigen
Konzepts wurde ein Layout der Trainingsumgebung, der Trainingsablauf,
Schulungspakete und eine detaillierte Ubungsbeschreibung der Schulung fir zwei
Servicepakete entwickelt und ein Prototyp des Konzepts aufgebaut und getestet.

Dieses Konzept verspricht unter anderem niedrigere Trainingskosten, mehr
Transparenz sowie einen verbesserten Lernerfolg durch héhere Motivation der
Trainingsteilnehmer.
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Introduction

1 Introduction
“The only source of knowledge is experience.” Albert Einstein

The present master’s thesis is written at the Institute of Innovation and Industrial
Management (Graz University of Technology) in cooperation with the partner company
KNAPP AG. Within the scope of this project, a customer-oriented and hands-on
training concept will be designed with the focus on service products of KNAPP AG for
logistic warehousing. The focus of this concept will be on innovative teaching concepts
to build awareness for service products in the operation logistics plants.

Knapp AG was founded in 1952 in Graz. The international company with Styrian roots
employs 2700 people currently and has experienced enormous growth in the past
years. The corporate strategy is continuous development and research.

Knapp AG considers itself to be a developer and a service provider. Hence, it is
essential to offer the right services to clients in an understandable way. At the same
time, itis important for customers to become aware of service products and apply these
correctly.

Following this corporate culture, this thesis is in the field of innovative teaching
concepts as well as the implementation of a hands-on teaching environment.

1.1. Task

Customer satisfaction is an important factor in successfully differentiating a company
from the competition. KNAPP AG intends to offer its customers comprehensive,
versatile and practice-oriented service product training for increasing the awareness
on service products.

The high degree of automation confronts both experienced customers and new
warehouse operators with unknown tasks. The objective is to offer customers services
that are as specific as possible and tailored to their warehouse, and also to train
customers to understand these services and purposefully use them. The service
products will be experienced by the customer.

1.2. Objectives

The purpose of this work is the development of practice- and customer-oriented
training concept with the focus on developing awareness of service products.
Therefore, the following objectives have been defined:

e Theoretical research on learning and learning methods,
¢ Analysis of learning factories,
¢ |dentification of KNAPP services and their benefits for customers,

¢ Generation of requirements of KNAPP services for a learning infrastructure,

10
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e Development of 4 rough concepts of learning environments to make KNAPP
Services a tangible experience,

¢ Designing and Outlining of the detailed concept for a learning environment
(structure, procedure, etc.).

Non-objectives with the framework of this work are:
e Physical creation and/or virtual construction of the learning environment,
e Preparation of detailed training equipment and material,

¢ Development of new service products.

1.3. Structure of the Thesis

The thesis is structured in three parts — Theoretical Foundation, Analysis of Learning
Factories and Concept Design Approach.

The first part starts with the theoretical definitions of the main terms, such as didactics,
knowledge, qualification, competency, experience, and learning. It is followed by an
overview and description of different learning theories and methods.

The second part builds the foundation for the conceptual design. The first half of this
chapter gives the definition, characteristics, and benefits of the learning factory. While
the second half describes a concept used for awareness development within a learning
factory, features of this concept will be used in the practical design process.

Based on the thorough research of the final method, an action plan is developed. The
design and implementation of the task will be described in the last part of this thesis.
The practical part is sectioned into three phases. The first phase provides an analysis
of the current state, including a benchmark on learning factories, and the review of two
on-sites visited learning factories. The purpose of the first phase is to derive a
requirement catalog for the training system. The second describes the ideation
process. Different idea concepts and realizations models are developed and
evaluated. The last part presents the actual concept design phase of the learning
environment and the testing and setup of the pilot prototype.

This thesis finishes with a short outlook and future challenges chapter.

11
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2 Theoretical Background /Foundation

Throughout history, industrial revolutions and inventions call for changes in the
knowledge of individuals. Human capital has become the most significant potential of
companies. In the twenty-first century, the knowledge of the individual and the
organizational knowledge of the company is of high importance, and work procedures
are no longer dependent on manual skills.' Therefore, the leading resources for social
and economic progress are knowledge and education.2 And fast changes and
increasing complexity of systems in all industries make the development of knowledge
more difficult and requires a quicker knowledge transfer.3 To keep up with the new
dynamic, that is challenging all business, and to generate knowledge faster, new and
innovative learning methods and tools are crucial.*

Figure 1 shows the positive effects of education for all affected levels (individual,
organizational and national) from short to long term. The most significant impacts of
high-quality education are individual income, competitiveness of enterprises, and
economic growth.®

nation
sustainable economic
performance and growth
© .
q>, organi- less waste in work competiveness
— t. processes sustainable
g Za.'on economic success
‘5 aa greater fleXIbillty more innovations
...g s and efficiency of
© labor force
individual increased
individual
() ) income
N ) job satisfaction and thus better health
v
short-term mid-term long-term

v

A

time span of effects

Figure 1: Effects of Education on National, Organizational and Individual Level®

1 Bullinger, Spath, Warnecke, & Westkamper, 2009, pp. 197-210
% Abele & Reinhart, 2011, pp. 150-166

3 Adolph, Tisch, & Metternich, 2014, pp. 101-110

4 Abele & Reinhart, 2011, pp. 219-226

5 Gylfason, 2001, pp. 847-859

6 Abele, Metternich, & Tisch, 2019, p. 1
12
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The future success of companies is directly connected to the capability and the
knowledge of employees and managers.” The reason for the high demand of education
is the shift from skilled manual labor towards more knowledge- and competency-
intensive workplaces.?

This chapter forms the basis and starting point for further research in the field of training
and education with the focus on learning factories. The following section of the thesis
provides the theoretical background for the selection of the concept approach. It starts
by defining the most critical terms and offers a classification of various methods
following a description of the different teaching methods.

2.1. Didactics

In order to learn something, the process needs to be planned. Didactics is responsible
for covering the planning. According to Dagger, didactics is the science of teaching
and learning in general and deals with learning in all its forms and teachings of all
kinds.® The following sub-chapter defines the term didactics.

2.1.1. Definition of Didactics

The term "didactics" has its roots in the Greek language and originates from the word
"didaskein" which can be translated “to teach”.’® Didactics is the art of teaching and
the core element of didactics is the organization of learning and teaching processes.
Didactics, however, does not only mean the theoretical approach to the processes but
also their practical implementation."

Riedl further adds: "Didactics as action science attempts to clarify who, what, by whom,
when, with whom, where, how, with what and what to learn.”'2

The process of learning and teaching can be structured into two main sections:
¢ the goal-dimension and
o the path-dimension.

The goal-dimension determines which learning contents and learning goals are
pursued and thus provides answers to the questions of what and why. The path-
dimension determines which methods and which instruments are used in the teaching
(learning) process and answers the how and with what should be taught or learned.'3

7 0’Sullivan, Rolstadas, & Filos, 2011, pp. 663-674
8 CEDEFOP, 2010, p. 68
° Dagger, 1965
10 Jank & Meyer, 1991, p. 16
1 Riedl, 2004, p. 8
2 Rjedl, 2004, p. 8
3 Riedl, 2004, p. 8
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Figure 2 shows the different views on didactics. In a narrow sense didacts is seen as
the specification and implementation of goals and contents in the learning
environment. The methodology which is responsible for the design of the environment
is a separate area. This view on didactics has lost much of its significance nowadays.
The more common view is the didactics in a broader sense. It includes both learning
goals and contents as well as learning instruments and media. In this case the
methodology becomes part of the didactics itself.'4

Didactics . Goal i
In the narrow sense ! Content i
; : . .
REEEREEEEt B Didactics
:' """""""" H In the broader sense
' Instruments !
Methodolo > . :
gy | Medias !
b e

Figure 2: The Different Views on Didactics®®

2.2. Knowledge, Qualification, Competency and Experience

In today's environment knowledge, qualifications, competencies, and experience are
often used to express the same. In literature, however, they are differentiated in their
meaning. In general, knowledge in the narrower sense and qualifications are the
necessary prerequisites for education.’* To deal with a complicated situation includes
more than transferred knowledge. It is a comprehensive competency development,
and this competency is developed through experience, in some way.”

Figure 3 shown the concept of competence is based on knowledge (in the narrow
sense). The competency is influenced by rules, values, and norms of individual
persons or entire groups when they are internalized and affects the actions of the
individuals. Non-internalized rules, norms, or values have no relevance to the actions
of the individual. The higher the experience, the more consolidated are the
competences.'8

14 Riedl, 2004, p. 8
15 Riedl, 2004, p. 8
16 Kuhlmann & Sauter, 2008, pp. 21-25
7 Heyse & Erpenbeck, 2009, pp. 12-20
8 Heyse & Erpenbeck, 2009, pp. 12-20
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@ )
{ Knowledge in a Qualification | Competence
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+Norms

+Rules
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Figure 3: Relation of Knowledge, Skills, Qualification and Competency®®

2.21. Definition of Knowledge

Knowledge has very contradictory definitions depending on whether business
scientists, educators, politicians, philosophers, or managers describe the term.® For
this thesis, the definition provided by the European Commission will be used.
Knowledge is defined as an "outcome of the assimilation of information through
learning. Knowledge is the body of facts, principles, theories, and practices that are
related to a field of work or study." 2

A similar definition is also used in knowledge management. Figure 4 depicts the
“Knowledge Stairs” which shows that knowledge is built on signs and data. 22

Competence

Action |+ Act correctly in
Knowledge | + Application various situations
Information|+ context  + Motivation
Data

+ Syntax

+ Meaning

Figure 4: Knowledge Stairs 2

2.2.2. Definition of Qualification

Qualifications are a prerequisite for competencies. Furthermore, qualification can be
tested and verified through certification procedure, on the job training, etc.?* The
necessary requirements to operate a job can be defined as the qualifications.2?

1% Heyse & Erpenbeck, 2009, p. 12
20 Kuhlmann & Sauter, 2008, pp. 23-25
21 CEDEFOP, 2008, p. 106
22 North, 2011, p. 35
2 North, 2011, p. 36
24 Kuhlmann & Sauter, 2008, p. 25
25 Hacker, 1973, pp. 380-395
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Baethge defines qualification as the ability to perform work. In other words, qualification
thus means the prerequisites of the production and reproduction process tied to the
working subject. The term "qualification" is characterized by the dualism of the
requirements of the workplace and field of work as well as the preconditions (potential
for action) of the individual to overcome them. The requirements are defined externally
and require individual adaptability and adjustability to the work environment and the
functions to be fulfilled. The dualism mentioned implies the demands for coordination
of functional requirements and individual requirements. Qualification is a static
concept, a product and result of what is and should be.26

2.2.3. Definition of Competencies

The concept of competency or competence plays a role in psychology especially when
the performance of a task is crucial. In educational research, this term has gained
considerable importance for the definition of the goals of educational systems and the
development of educational standards.27-28 In this context, competencies are used to
define educational goals in education systems.

For better clarification of competency (or competence), three concept approaches are
classified:29.30

¢ The behavioral and performance-oriented approach understands competences
as specific job-related and measurable behavior that ignores the underlying
attributes.

e |tis a generic approach that includes underlying attributes such as knowledge
in the competence concept and ignores specific application contexts.

¢ A holistic approach in which competencies are designed based on knowledge,
attitudes, skills, and achievements in explicit application contexts of professional
life. The approaches mentioned above are integrated.

2.2.4. Definition of Experience

According to Jurgen Mittelstral}, experience usually means "the gained ability of secure
orientation [and] being familiar with certain action and contexts without referring to an
independent theoretical knowledge" .3

26 Baethge, 1974, pp. 478-484
27 Klieme, E., Avenarius, H., Blum, W., Débrich, P., Gruber, H., Prenzel, M. Reiss, K., Riquarts, K., Rost, J.,
Tenorth, H.-E. & Vollmer, H. J., 2003, pp. 55-85
28 Klieme, 2004, pp. 10-13
2% Short, 1984, pp. 201-207
30 McMullan, M., Endacott, R., Gray, M. A., Jasper, M., Miller, C. M. L., Scholes, J., et al., 2003, pp. 283-294
31 MittelstraB, 1980
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The experiential theory was introduced by David A. Kolb, who defines experiential
learning as "the process whereby knowledge is created through the transformation of
experience”.32 The mentioned transformation undergoes four stages (see Figure 5):33

a. Concrete experience is the actual situation that an individual has
experienced in personal or professional life, whether it's a new situation, a
given task, or a new cooking recipe.

b. Reflective observation means to reflect on the experience to learn from it.
In this stage, it is observed what was right and wrong, but also to find out
how to improve or do it differently.

c. Abstract conceptualization is the understanding of the root cause and to set
up a future strategy.

d. Active experimentation is the stage where the individual acts and sets the
plan into action. The individuals experiment with the acquired knowledge
and translate the gained knowledge into a prediction.

Concrete Experience:
Gaining experience through DOING

/ \

Active Experiementation: Reflective Observation:
Application of new insights in Reviewing and reflecting the
practice and transfer to other areas experience

\ /

Abstract Conceptualization:

Understandig cause and effect.

Concluding and learning from
experience

Figure 5: Kolb’s Experiential Learning Cycle3*

32 Kolb, 1984, p. 41
3 Kolb, 1984, pp. 42-50
34 Kolb, 1984, p. 50
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2.3. Learning

Learning affects us every day and in every situation. It can be anything from developing
theoretical knowledge to practicing a motor skill.35 This subchapter covers the basics
of learning, starting with the definition of the main term.

2.3.1. Definition of Learning

The literature offers different meanings depending on the author. In the following the
definition of Richard Mayer is chosen, which describes learning as the permanent
change of a person's knowledge or behavior through experience. This definition
consists of three components:36

1) the duration of the change is long-term rather than short-term,

2) the place of change is the content and structure of knowledge or the behavior
of the learner,

3) the cause of the change is the learner's experience in the environment.
The term learning is regularly used as a modification of 37:38

e knowledge

e behavior
e Deliefs
e views

e capabilities
e strategy

e values

e and other.

Modification and adaptation of knowledge comes in different forms, and might affects
linguistic, cognitive, motor and social areas.3® Commonly the areas are divided into a
cognitive, a psychomotor and an affective learning dimension.#? Learning forms links
to and between experiences and knowledge. The effects of learning can be seen as
relatively permanent since changes in learning can have profound and lasting effects.!

35 Richard E. Mayer, 2016, pp. 1-10
36 Richard E. Mayer, 2016, S. 108-126
37 Kirkpatrick, 1996, pp. 54-57
38 Schunk, 2003, pp. 22-23
39 Schunk, 2003, pp. 100-101
40 Bloom, 1969, p. 7
41 Schaper, 2000
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Figure 6: Cognitive, Affective and Psychomotor Dimensions in the Learning Factory*?

2.3.2. Formal, informal and non-formal learning

According to the OECD (Organization for Economic Co-operation and Development),
learning is divided into formal, informal and non-formal learning. Between formal and
informal learning, the non-formal learning concept provides a combination of the other
two.43. 44

Formal learning is planned and regularly carried out by related objectives. It is
performed in educational institutions, and the knowledge transfer happens
hierarchically, meaning the learner acts as a knowledge receiver and it happens
intentionally. 45

Informal learning is usually random and happens experiential and implicit. The settings
are not educational, and knowledge transfer occurs unplanned in segments. The
learning happens unintentionally by experience or carrying out a task. Therefore, the
learning outcome has no set objective.46

However, non-formal learning contains elements of both formal and informal learning.
Although the untraditional educational setting, learning takes place organized. The
learning situations within the learning environment are planned, but the process of
learning occur unplanned alone or in groups. The learning is transferred hierarchically
and segmented.

42 Abele, Metternich, & Tisch, Learning Factories, 2019, p. 30
43 http://www.oecd.org/education/skills-beyond-school/recognitionofnon-formalandinformallearning-
home.htm
4 Eraut, 2000, pp. 114-115
4> Dehnbostel, 2007
46 Dehnbostel, 2007
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Formal learning
* planned
* individual learning ‘

Informal learning
* incidental
* Learning through everyday

» vertical (hierarchical) ! practices
knowledge -, * horizontal (segmented)
» educational institutions | knowledge

* Non-educational institutions |

Non-formal learning

* Planned with room for incidental learning
* Learning in social context/ in groups

* horizontal and vertical knowledge

* No traditional educational setting

1

Figure 7: Formal, Informal and Non-formal Learning %’

2.3.3. Learning theories

The literature offers a wide range of learning theories. These theories can be seen as
a conceptual framework for the interpretation of learning processes.*® The most
famous theories such as behaviorism, cognitivism, and constructivism are discussed
briefly below.

Behaviorism is a theory of learning psychological theory. It explains the behavior or
change of behavior of the person. Learning happens by the expected consequences
and not by the result of cognitive processes.*® Three key types of learning can be
identified in behaviorism: 50.51. 52

¢ Reactions/behaviors are modified by the use of stimuli. (classical conditioning)
e Behavior is determined by reward or punishment. (operant conditioning)

e Behavioris changed through observation and imitation of other people's actions.
(Modelling Theory)

In contrast to behaviorist learning theory, cognitive learning theory deals with the
investigation of cognitive processes within the learner, who is considered a black box
by behaviorists. In this theory, also known as cognitivism, the starting point for
explaining certain behavioral changes are the thinking processes of an individual.53 54

47 Eraut, 2000, pp. 113-136
48 Ainsworth, 2006, pp. 183-184
49 Skinner, 1976, S. 209-219
50 pavlov, 2003, S. 14-15
5! Thorndike, 1965, S. 269
52 Bandura, 1974, S. 33-46
53 Cooper, 1993, S. 12-19
>4 Neisser, 1967, S. 271-277
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Behaviorism and cognitivism are objectivist learning theories. Theories of objectivism
are based on the understanding that the learner processes external realities during the
learning process. This understanding is challenged by the learning theory of
constructivism. Contrary to objectivism, in constructivism, the individual experiences of
the learner define the individual reality.5®

2.4. Learning and Teaching Methods

The learning is further divided into two different forms, teacher-centered learning and
student-centered learning. 56

In teacher-centered education, learners concentrate entirely on the lecturer. The
lecturer talks, and the learners listen exclusively. During the activities, the learners
work alone, and cooperation is hindered. 57

In the student-centered approach, the teacher is not eliminated but performs the role
of a moderator. A student-centered environment empowers participants to collaborate
better in learning. It is the individual who decides how and with whom he wants to learn,
and which method is suitable for him. The learners answer each other's questions, give
each other feedback and, if necessary, use the lecturer as a resource. The teacher
gives instructions, provides feedback and answers questions if necessary.5%8. 5°

Table 1 compares the differences between teacher-centered and student-centered
learning.

Student-centered learning Teacher-centered learning

The focus is on the trainer/instructor Both the trainer and the student are in focus

The primary objective is the linguistic forms and The main objective is on the use of language in

structures standard situations

Teacher speaks; Students listen to Various models for the Instructor use; the
students interact with the instructor and with
each other

Students work alone Students work in pair, groups or alone

depending on the given task

Instructor monitors and corrects every Students communicate without the constant

statement of the student supervision of the teacher; the teacher gives
feedback/corrections on demand

Instructor answers the questions of the students Students answer each other's questions and use
the lecturer as an information resource

Teaching contents are set Teaching contents are picked by the students
from a predefined list
Learning environment is silent Learning environment is lively

Table 1: Comparison of Teacher-centered Learning and Student-centered Learning

%5 Jonassen, 1991, pp. 5-14
%6 https://education.cu-portland.edu/blog/classroom-resources/
57 Schreurs & Dumbraveanu, 2014, p. 38
58 Keiler, 2018, pp. 2-3
%9 Jones, 2007, pp. 25-28
60 https://knowledgeworks.org/resources/learner-centered-learning/
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Both forms of learning offer different methods depending on the degree of technology
used. The graph in Figure 8 shows the different methods and their use of technology.

Teacher-centered learning is divided into:61
¢ Flipped classroom
¢ Kinesthetic learning
e Direct Instruction
Student-centered learning methods is split into:52
e Personalized Learning
e Game-based Learning
¢ Inquiry-based Learning
o Expeditationary Learning

o Differentiated Instruction

~
HIGH TECH
Flipped Personalized
Classroom Learning
Game-based
Learning
Inquiry-based
Learning
. TEACHER-CENTERED STUDENT-CENTERED ~
Expeditationary
Learning
Differentiated
Instruction
Direct Kinesthetic
Instruction Learning
LOW TECH
v

Figure 8: Overview of Teaching Methods®

61 https://teach.com/what/teachers-know/teaching-methods/
62 https://teach.com/what/teachers-know/teaching-methods/
83 https://teach.com/what/teachers-know/teaching-methods/
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The following subchapters describe the different student-centered methods of learning
in more detail.

2.41. Personalized Learning

Personalized learning is a new, sophisticated method of teaching content. Like all
disruptive innovations, personalized learning has varying definitions depending on the
author. The National Educational Technology Plan, published in 2016 in the US
provides a general and broad definition and therefore, will be used in this thesis. They
define personalized learning as following:

“Personalized learning refers to instruction in which the pace of learning and the
instructional approach are optimized for the needs of each learner. Learning
objectives, instructional approaches, and instructional content (and its sequencing) all
may vary based on learner needs. In addition, learning activities are meaningful and
relevant to learners, driven by their interests, and often self-initiated. “ 4

Comparing this definition with others, personalized learning can be summarized in the
following points: 6%

e The learning pace is adjusted to the student.
e Learning is driven by the interests of the student.

e Learning goals, approaches, contents and tools are tailored and optimized for
each individually.

e Learners have the choice of what, how, when and where to learn.

e Learning is mostly supported by the use of technology.
To be able to use personalized learning, different learning techniques are combined.66
Personalized learning offers two major advantages for students: 67

e The contents and techniques are always individually designed.

¢ And optionally adjusted during learning.
The following disadvantages result from the increased expenditure: 68

¢ The time intensity results in higher costs.

¢ A high individuality of the structure increases the time spent enormously.

e The contents have to be constantly and continuously adapted.

64 Education, U.S. Department of, 2016, p. 7
85 Abbott, et al., 2015, pp. 3-4
% https://www.iste.org/explore/articledetail?articleid=124
7 Abbott, et al., 2015, pp. 5-21
8 Abbott, et al., 2015, pp. 5-21
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24.2. Game-based Learning

Game-based learning methods wrap a certain topic of the teaching content in a game.
The concept must include the three elements of the game: performance, competition,
and fun. For game-based learning, three components - person, task and object - are
important and must be considered when designing the content. In general, the goal of
an educational game is to challenge the learner. These challenges must be associated
with the main task. It should be possible to establish a connection to the knowledge
that is to be learned. If both the task and the use of the game are too complex, then
the attention of the user for the essential is affected.®?

Game-based learning has many advantages, such as: 7°
e High motivation and high enthusiasm result from the playful act.
¢ |Immediate feedback is given to the learner.
e The teaching content is defined and controllable by the teacher.
However, there is also a downside that needs to be considered: 7!
¢ The development costs are very high.
e There is a danger that not all content can be communicated.

¢ To design a high-quality end-product, a lot of effort and resources are required.

2.4.3. Inquiry-based Learning

Inquiry-based learning, also called problem-based learning, can be described as a
process of discovering new causal connections in which the learner formulates
hypotheses and tests them through experiments and/or observations.”2 The students
perform a learning process by carrying out self-directed experiments to investigate the
interrelationships between variables.”3 This technique of learning stimulates the active
participation and responsibility of the student for the discovery of knowledge.”

Questions, problems or scenarios are asked, and not just facts are presented. The
process is supported by an instructor. Problems and questions are identified and
researched to generate knowledge or solutions. Participants prepare a synthesis,
interpret and evaluate the results.”

The most well-known and widely-used learning technique for inquiry-based learning is
the case study method.

89 Kiili, 2005, pp. 13-22
70 https://tophat.com/blog/gamified-learning/
1 https://tophat.com/blog/gamified-learning/
72 pedaste M. , Mieots, Leijen, & Sarapuu, 2012, pp. 81-86
3 Wilhelm & Beishuizen , 2003, pp. 381-388
74 de Jong & van Joolingen, 1998, pp. 179-186
7> https://teach.com/what/teachers-know/teaching-methods/
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This learning technique offers many advantages for learners: 76

A long-term understanding is built up by versatile information of the topic.
The student is continuously involved.

The team spirit is strengthened by the joint development of a solution.
The knowledge is gained through experience.

The knowledge and the situation can be transferred to real cases.

The disadvantages of inquiry-based learning are as following: 77

The knowledge transmitted is very concentrated and therefore only useful if the
problem is precise (only one problem can be presented).

A well-trained instructor is necessary for successful training.

Previous knowledge is required to solve a problem.

24.4. Expeditationary Learning

Expeditationary learning - also called project-based learning (PBL) - is learning through
experiences, experiments, expeditions and/or exercises that are done by oneself. It is
a form of situated learning and is based on the constructivist realization that learners
gain a deeper understanding if they actively develop their understanding. In project-
based learning, learners deal with real problems.”8

Project-based learning is a comprehensive approach to the design of learning
environments. These learning environments have five main objectives: 79

1.
2.
3.

There is one basic task that needs to be solved.
Students explore the problem given by working in a real environment.

All persons involved are actively working together to find solutions to the
problem. This reflects the complex social situation in a real work environment.

While the individuals participate in the investigation process, the necessary
learning technologies and materials are provided to help them carry out the
tasks that usually go beyond their capabilities.

The end-product is a physical outcome (a product) that represents a solution to
the task at hand. Thus, the students have a visualization of their work.

The advantages of expeditationary learning are: 80. 81

76 pedaste M. , et al., 2015, pp. 50-59

7 pedaste M. , et al., 2015, pp. 50-59

78 Krajcik & Blumenfeld, 2006, pp. 317-325

® Marx, Krajcik, Blumenfeld, & Soloway, 1997, pp. 341-358
80 Krajcik & Shin, 2014, pp. 275-297

81 Marx, Krajcik, Blumenfeld, & Soloway, 1997, pp. 848-851
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¢ A real topic is dealt with.
e There is a better learning effect through self-development of the knowledge.
e Teambuilding is initiated.
The disadvantages of this form of learning are: 8283
¢ In most cases, time-consuming preparations are necessary.
¢ An experienced instructor is necessary.

¢ Developing and setting up a learning environment is very expensive.

2.4.5. Differentiated Instruction

The adaptation of content, process or product for individual needs, interests and
learning profile is seen as a definition of differentiated teaching. The needs of the
students are accommodated by using simple, already known learning approaches,
which should not additionally confront the student with a new challenge. In this context,
technologically complex solutions are avoided.8* For the effective implementation of
differentiated learning, it is necessary to fulfill some conditions: 5

e The training schedule consists of a task that is split in multiple stages.
e Learners should be able to adjust the degree of complexity of the tasks given.

e The degree of complexity and the criteria for learning outcomes should be
explained to learners.

During the practical lessons, the students are provided with tasks of varying degrees
of difficulty (from simple to complex). A further prerequisite for level differentiation is
the student's ability to select the level of difficulty of the tasks according to their
understanding. To make this possible, each exercise variant offers multi-stages of the
tasks.86

Differentiated learning has the advantages that: 87

e |tis generally suitable for all types of learners (visual, auditory, communicative,
motoric).

¢ The different learning approaches stimulate different parts of the brain and help
understanding.

The disadvantages of this form of learning are the following: &

82 Marx, Krajcik, Blumenfeld, & Soloway, 1997, pp. 341-358
8 Krajcik & Shin, 2014, pp. 275-297
8 Basye, 2018
8 Arzhanik, Chernikova, Karas, & Lemeshk, 2015, pp. 287-291
8 Arzhanik, Chernikova, Karas, & Lemeshk, 2015, pp. 287-291
87 Basye, 2018
% Basye, 2018
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¢ The individual type or even types of learning must be known in advance or have
to be recognized correctly.

¢ New planning is necessary for each class.

e Experience in teaching is necessary in order to act didactically correctly.

2.5. Conclusio

After comparing the different methods, the inquiry-based learning is considered to be
the right learning method to create a hands-on experience service for the customers
of KNAPP AG. The continuous involvement, the teambuilding aspect, the use of a real
case situation and the versatile content fulfill the requirements necessary to transfer
the complex knowledge. For the selection of the right learning method and technique
Dale’s “Cone of Experience” is used (Figure 9).

10% of what they read
4 Symbolic Experience 4
Listen to (Learning through Abstraction)
20% of what they hear verbal
explanation
Look at still
images
30% of what they see
/ Look at dynamic images \
Iconic Experience
. o . (Learning through
Visit exhibition/site, audiovisual Observation)
presentation
50% of what they

Hear and see
Observe a demonstration
Participate in workshop
70% of what

Degree of abstraction

Degree of realism
Participation, interactivity, multisensorial simulation

they say and Direct

write Design of collaborative experience, Experience
dramatizations .

(Learning

Comprehension of information, instructive support demand

by Doing)
90% of what Model or simulation of real experience
they do
v v
B Real experience E

Figure 9: Learning Effect of a Learning Factory89

To reach the maximum learning output a model or simulation of the real experience
needs to be recreated. And therefore, the learning factory is chosen to be a suitable
inquiry-based learning technique, that displays services in a more hands-on
environment.

8 Dale, 1969, p. 108
27



Theoretical Background /Foundation

Both objectivist and constructivist learning theories can be of assistance for learning
factories. A different view on the learning process may be useful, depending on the
objectives pursued by the learning factory, the target group that is active and the
learning objectives and contents that are to be transmitted.%°

According to the explanation from the chapter 2.4, a learning factory is categorized as
student-centered learning and the concept of a learning factory can be placed in the
non-formal learning field, even though depending on the structure of the exercises can
make use of formal and informal learning as well. ®' Figure 10 shows a summary and
the mixed elements used for learning factories.

formal learning informal learning

I
I I

I + planned I l * incidental |
| * individual learning I * learning through everyday
+  vertical (hierarchical embodied practices
| ( ) I |
| knowledge «  horizontal (segmented) knowledge |

* educational institutions * non-educational settings
I I
I

non-formallearning

I
I
| «  planned with room for incidental learning I
| + learning in social context / in groups I
| * Knowledge is generated vertically and horizontally |
| * no traditional educationsetting |

Figure 10: Formal, Informal and Non-formal Elements within a Learning Factory®?

% Jonassen, 1991, pp. 5-14
%1 Eraut, 2000, pp. 113-136
92 Eraut, 2000, pp. 113-136
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3 Analysis of the Learning Factories

In 1988 the German wording “Lernfabrik” was first used to describe the training center,
the CIM learning factory, of the company Fa. FR. WINKLER KG in Germany. The
company build the center to train and further educate their employees. The goal was
to develop methodical didactic concepts in order to be able to train interdisciplinary
employee qualifications in the use of new technologies in production in small and
medium-sized enterprises. 9

Six years later, in 1994 the term “learning factory” was first introduced by the NSF
(National Science Foundation). The NSF offered the Penn State University a grant to
develop a hands-on and interdisciplinary facility for engineering education. The first
learning factory, named “Bernard M. Gordon Factory” was built at the Penn State
University the same year. However, the concept of this learning factory differs a lot
from the nowadays definition of a learning factory environment. %4

Only a decade ago learning factories started becoming more popular in Europe.® In
2007 the Process Learning Factory CiP (Center for Industrial Productivity) at the
Institute of Production Management, Technology and Machine Tools (PTW) - TU
Darmstadt — opened.®® The Process Learning Factory transfers knowledge in the field
of lean manufacturing and Industry 4.0.97 Learning Factories are mostly based in the
field of production and were created as an experience of real factories to teach
engineers.? Figure 11 shows the grown of learning factories over the years.
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Figure 11: Historical Development of Learning Factory Approaches over the Time *°

9 Reith, 1988
% Penn State University, 2018

9 Wagner, Al Geddawy, El Maraghy, & Miiller, 2012, pp. 109-113

% Abele, Eichhorn, & Kuhn, 2007, pp. 37-41
97 Abele, Metternich, & Tisch, 2019, p. 83
%8 Reith, 1988

% Tisch & Metternich, 2017, p. 90
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In the next subchapters, the learning factory is discussed in more detail. Starting with
the definition and characteristics of learning factories and will go further with the
description of the Darmstadt approach.

3.1. Definition of a Learning Factory

Learning factories are realistic representations of industrial environments and allow
participants to practice theoretically learned skills in an experiential environment
actively and to identify the impact of their decisions immediately and without risk. Since
the development of learning factories, several definitions have been generated. While
early definitions are largely based on learning factory use case descriptions, a vivid
exchange of scientific approaches has happened in recent years.

For this thesis following definition by a corresponding CIRP Collaborative Working
Group (CWG) will be used:

A Learning Factory is described by the specifications of its learning environment,
which include: 7%

e Authentic process with multiple stations, as well as comprise technical and
organizational aspects,

¢ a changeable setting that resembles a real value chain,
e a physical or service product being manufactured/ developed, and

¢ adidactical concept that has aspects of formal, informal and non-formal learning
and enables own actions of the participants in an on-site or remote learning
environment.

Learning in the learning factory environment takes place through teaching, training
and/or research. The learning outcomes can be competency development and/or
innovation. They are further divided into learning factory in a narrow and in a broader
sense. Learning factories in a narrow sense are real factory environments, on-site and
representing a physical product, whereas learning factories in a broader sense
describe a virtual instead of a physical value chain, or a service product instead of a
physical product.0’

Learning factories are a physical and authentic simulation of a real factory environment
used for educational, training and/or research purposes. 102

The process of the learning factory is not exclusively a technical but includes
organizational and process-oriented aspects. The learning within the factory has to
happen based on experience, and therefore, it has to be changeable to enable learners
to make their own decisions.103. 104

100 Abele, 2016, pp. 1-5
101 Apele, 2016, pp. 1-5
102 Tisch, Hertle, Abele, Metternich, & Tenberg, 2015, pp. 1-21
103 Hempen, S., Wischniewski, S., Maschek, T, & Deuse, J., 2010, pp. 71-77
104 Tisch, Hertle, Cachay, Abele, & Metternich, 2013, pp. 580-583
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3.2. Characteristics of Learning Factories in General

The following Figure 12 displays the core characteristics of the learning factory in a
narrow and broader sense. The following six dimensions of the learning factory are
described in more detail in the subchapters:

e Purpose
e Process
e Setting

e Product
o Didactics

e Operating Model

. . 1
Dimensions | Features Learning Learning

Factory in the Factory in the

1
@ Purpose | teaching and/or training and/or research Diondoriconas T

|
v Process 1 authentic + multi stage + technical and organizational
|

nf;‘? Setting | changeable + real or virtual*
1

Value chain

in the learning factory
real

i‘ Product :Dh.\LS.IQaLQLS_QDLISEﬁ T Learning Learning
[ pigactics 1 concept based + formal and informal learning + own S Factory in the Factory in the
- 1 actions of trainees + on-si r rem leamning™** broader sense broader sense
% I
ﬁ 33’;“"9 I sustainable plan allows the ongoing operation (desired) 1
i e service physical

Product developed
inside the learning factory

Figure 12: The Core Characteristics of Learning Factories in a more Narrow and Wider Sense 105

3.21. Purpose of the Learning Factory

The primary purpose of learning factories is learning, training and research. In other
words, learning happens in the form of competency development, for education and
training, or innovation, for research. 1% Furthermore, the goal is to develop the
participant's ability to handle complex and unknown situations (including motivational
and emotional aspects). The enabling of the participants to work freely within the facility
opens up possibilities to further innovate the factory and even processes and/or
products.

Learning factories can address different target groups by changing setups. This can
be used for different parameters (e.g., prior knowledge, the hierarchical level, the
company affiliation, or the role in the company).'°’And the concept in its uniqueness

105 Tisch, Hertle, Abele, Metternich, & Tenberg, 2015, pp. 1-21
106 Abele E. , et al., 2015, p. 2
107 Abele, Metternich, & Tisch, Learning Factories, 2019, p. 106
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can be used in various branches of the industry, which offers opportunities to target
different potentials in multiple sectors.

The teaching objectives, on the other hand, vary from factory to factory and depend
on the topics in which the learning factory focuses its attention. The same applies to
different fields of research in learning factories, while a difference can be drawn as to
whether the learning factory serves as a research object or research enabler in the
sense of a laboratory.108

oagman education vocational training research
purpose
secondary test environment / industrial innovation i

a2 purpose pilot environment production transfer public image

Figure 13: Purpose of a Learning Factory*®®

Figure 13 gives an overview of the main and secondary purposes of the learning
factory. In the scope of this thesis, the designed concept has the main purpose to
educate in the perspective of the customers and additionally provides research
possibilities for the company to further innovate and improve internally.

3.2.2. Process of the Learning Factory

To display the specific process, that depends on the unique objectives of each learning
factory; the process boundaries have to be defined.!'9 Next, the system needs to be
broken down into sub-steps. The process which will be experienced in the factory is
prepared as a process including all other necessary processes involved to depict the
main process.!

3.2.3. Setting of the Learning Factory

The setting is used to describe the characteristics of the learning environment and the
environment itself. As mentioned above, learning factories can be physical (in the
narrow sense) or virtual (in the broader sense). Figure 14 lists and gives a short
description of the aspects of the learning factory environment.

108 Abele, Metternich, & Tisch, Learning Factories, 2019, p. 107
109 Tisch, Hertle, Abele, Metternich, & Tenberg, 2015, pp. 1-21
110 Bauernhansl, et al., 2014, pp. 776-779
111 Abele, Metternich, & Tisch, 2019, pp. 108-109
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Aspects of methodical modelling Learning factory as a learning system

Contextualisation, situated
context

Partial model of real factory provides a rich learning context

Activation of learner Generation and application of knowledge in the learning factory

Problem solving Solving of real problem situations in the learning factory

Motivation by the reality character and the possibility to act hands-on
immediatly

Self-organized learning in groups is a suitable model in learning

Collectivization :
factories

External as well as self-controlled learning processes are enabled —
depending on the prerequisites

Self-regulation and self-direction

Figure 14: Aspects of Methodical Modelling of Learning Factories %2

The equipment used to furnish the factory can vary from life-size products to scaled
models with all necessary features.'* According to the definition of learning factories,
concepts cover everything from cells to entire factories and factory networks. In other
words, a learning factory can vary by the size displayed as long as it includes more
than a single workplace.’** Another unique feature of learning factories is the
changeability and flexibility of the environment.’> A changeable factory environment
means the ability to adapt to the factory environment to various unpredictable changes
or ideas of learners, while flexibility refers to a transition of the factory environment for
better customization of the training.''® But being changeable and flexible needs special
characteristics referred to as change enablers. This is mobility, modularity,
compatibility, scalability, and universality.'”

3.24. Product of the Learning Factory

An essential dimension of the learning factory concept is the characteristics of the
product represented within the learning factory environment. The features and variants
of the product must be adapted to the overall concept of the learning factory. The
product used in a learning factory pictures the demonstration of the learning objectives.
Therefore, the choice and complexity of the product also influences the training.
Following criteria have to be kept in mind:

112 Tisch & Metternich, 2017, p. 91
113 Abele, E., Tenberg, R.,Wennemer, J., & Cachay, J., 2010
114 Abele, Metternich, & Tisch, Learning Factories, 2019
115 Nyhuis, P., Reinhart, G., & Abele, E. (Eds.), 2008
116 Tisch, Modellbasierte Methodik zur kompetenzorientierten Gestaltung von Lernfabriken fiir die schlanke
Produktion, 2018, pp. 14-15
117 Morales, 2003
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e The degree of complexity of the product and the duration needed by the learners
to understand the processes presented must be low, to not distract the
participant from the teaching objectives. The product has a significant influence
on the learning outcome. 2

e The material and personnel needed for the operation and maintenance of the
products must be low to avoid costs. In other words, resetting the learning
environment to its initial condition should not take much time and effort. 11°

The products used for the learning factory are either already on the market existing
products or particular design for the factory. The functionality of a product can range
from fully functional to no functions at all.20

In general, physical products are an additional motivational factor for participants since
they visualize the outcome of their doing.

3.2.5. Didactics in the Learning Factory

According to the philosopher Johann Amos Comenius, didactics is the art of teaching.
Learning factories use non-classical teaching. Like the classical teaching approach
learning  factories involve the trainees/participants/students and the
trainers/facilitators/educators. The trainers passively support the participants in the
learning environment. The trainees take on the active role. In the learning factory
environment, the concepts of the practical session are applied methodically. As
mentioned in chapter 3 the learning factory used a student-centered teaching
approach, where the students or trainees empirically transfer the knowledge gained
from the theory to the new environment. 121

The experimental learning happens based on the “trial and error” approach. That is
given when students can try different solutions and methods, compare them and
evaluate the outcomes without pressure.122

Questions to be answered when preparing the didactics of a learning factory are:23

o What are the learning objectives, what has to be learned? Which competencies
do | want to teach?

e How can be learned? What is the scenario? How much autonomy has the
learner? How are the modules structured? What is the trainer’s role?

e Where does learning happen? What are the communication channels?

e How to evaluate the outcome?

118 Tisch, Modellbasierte Methodik zur kompetenzorientierten Gestaltung von Lernfabriken fiir die schlanke
Produktion, 2018, p. 87
119 Abele, 2016, pp. 1-5
120 Metternich, Abele, & Tisch, 2013, pp. 94-107
121 Brown, K. L., 2003
122 Nghring, F., Rieger, M., Erohin, O., Deuse, J., Kuhlenkétter, B., 2015, pp. 109-114
123 Abele, Metternich, & Tisch, 2019, pp. 116-117
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3.2.6. Operation Model of the Learning Factory

The operation model is the business plan of a learning factory. Before operating a
learning factory, the operation model for the factory needs to be considered and
planned. The operating model of a learning factory has the intention to create a
sustainable operation within the factory and thus to achieve continuous competence
development across all hierarchical levels, as well as technological and organizational
innovations.'24 Figure 15 pictures the three levels of sustainability, that help to operate

a learning factory concept successfully. These are:

e Economic sustainability

e Personal sustainability

e Contentual sustainability

= What is the value
proposition for potential
learning factory partners?

= How is the value created
in which configuration?
Which services are
offered in which markets?

= What is the plan for the
initial financiation
(equipment, facility etc.)?

= How can on-going
expenditures be
financed? Which
revenues are generated
from which sources?

Figure 15: Three Sustainability Dimensions of Learning Factories

Economic sustainability Personal sustainability

= How can suiting learning
factory personnel be
found and acquired?

= How can the relevant
practical experience of the
staff be ensured?

= How can learning factory
personnel be developed?

= What are the
requirements in the field
of professional
competencies?

= What are the
requirements in the field
of personal and social-
communication skills?

\\l"/

Contentual sustainability

= How can the
professional expertise
of the organization in
the addressed area be
ensured?

= How can important new
issues be identified?

= How can new topics be
developed?

= How can new relevant
content be included in
the learning factory
program?

125

Economic sustainability is all about the financing of learning factories. The financial
plan considers all costs, e.g., the costs for implementation, the costs of maintenance
and the possible revenue streams.

124 Tisch, Modellbasierte Methodik zur kompetenzorientierten Gestaltung von Lernfabriken fiir die schlanke

Produktion, 2018, p. 70

125 Abele, Metternich, & Tisch, 2019, p. 102
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Personal sustainability is probably the most important of the three levels. The right
personnel have to be acquired and trained. Didactic skills for moderation and coaching
skills are crucial for high-quality training.

Contentual sustainability ensures that the teaching content is relevant and exciting for
the participants. Furthermore, the material must be prepared in an understanding way
and must be improved and renewed frequently.

3.3. Benefits and Potentials of Learning Factories

The learning factory as a competence development method is target-oriented,
effective, and efficient training.'?® The training and education in production systems
have shown that learning factories contribute significantly to building intellectual
capital. Additionally, learning factories have a significant contribution in other fields
such as research and business creation.'?”

Generally seen, the concept of learning factories provides a variety of benefits that are
hardly topped by any other education approach. The following advantages arise
among others:

¢ Improvement of the quality of education and training in general, 28
e A better understanding of the handling and motivation for learning,'2°

e The increased connection between industry and education, as well as education
and research, 130

e Creating opportunities for knowledge transfer in the field of research, innovation
and technology.31

e Training of soft skills and interdisciplinary competences, 132
e Driving force for business creation. 33

The high learning effect of the learning factory concept is connected to the
manipulation of all three domains (cognitive, affective and psychomotor)
simultaneously. Therefore, it provides a great platform to address complex content and
to link teaching objectives with practical problems.

126 Adolph, Tisch, & Metternich, 2014, pp. 1001-103
127 Abele, Metternich, & Tisch, 2019, p. 77
128 J5ger, A.,Mayrhofer,W., Kuhlang, P.,Matyas, K., & Sihn,W., 2012
129 Bauernhansl, et al., 2014
130 Jorgensen, J. E., Lamancusa, J. S., Zayas-Castro, J. L., & Ratner, J., 1995
131 Rentzos, L., Doukas, M., Mavrikios, D., Mourtzis, D., & Chryssolouris, G., 2014
132 Kreimeier, D., Morlock, F., Prinz, C., Kriickhans, B., Bakir, D. C., & Meier, H., 2014
133 porer, 2018
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3.4. Morphology of Learning Factories

A broad range of configurations for the learning factory can be derived from the
definition above. To master the mass of information all description models use the
heuristic procedure of morphologic analysis for a clear representation of learning
factory models. The morphologic analysis as a tool offers a significant advantage to
simplify the outline of a complex system, including all relevant features and
characteristics and potential attributes in one overview.'3* The holistic and generic
picture of learning factories enables a more simplified illustration of the connections
between all existing options for conceptualizing a learning factory and the specific
design of the actual learning factory to be analyzed.

The continuous development of learning factories, initiated by new findings from
educational research, has the consequence that description models must be
continuously adapted and expanded. Therefore, a multidimensional description model
was developed and validated by the CIRP Collaborative Working Group and the
Consortium Project Network of Innovative Learning Factories (NIL). Figure 16 shows
an excerpt of the morphological box for learning factories.

Part 1: Operating model Ifﬂlr:':ll" Internal funds Public funds Company funds
Nature of operating institution (academic, industrial, Ongoing ‘ = Sr—— . —
g . nternal s c fun: ompany funds
etc.); teaching staff, funding fundin e S Tnes Py
Funding Short term funding (e.g.  |Mid term funding (projects| Long term funding (projects
Part 2: Purpose and Targets continui single events) and programs < 3 years) | and programs > 3 years)
: 3 X Business
Strategic orientation of LF, Purposes, target groups, group model for Cpsnimods!s: o e Clossd odels
" . A " trainings Ciubmodel | ey e (training program only for single company)
constellation, targeted industries, subject matters
Main
Part 3: Process purpose Education Vocational training Research
Adressed phases, inv. functions, material flow, process Sacond : - e
e, imafitificturing methods & tachholories: ate ReOnoRlY: Test environment / pilot s el Advertisement for
YPe, g Bles, . BRIBIOSE environment B production
Part 4: Setti r T T T T T
art 4: Setting
g Product
Learning environment (physical, virtual), work system Zmd"c' Rl Product | dovelop- | Product Rapi Service | Recycling
) X s X ycle planning miant design Prototyping o
levels, IT-integration, changeability of setting = HER
Factory Life nves‘- Factory Process R S|E|g| Main- R "
5 Cycle mer concept planning amp-tup | 8| 15| tenance | ccYCNg
Part 5: Product Y planning = 2|s
Number of different products, variants, type and form of Order Life Configuration Oidise pra'::"i:‘;"::d s Pl‘)cakclag, Shiig
product, product origin, further product use, etc. Cycle & order sequencing scheduling aging
Part 6: Didactics :zla"rl:"tsalfgnests cognitive affective psycho-motorical
Learning targets, type of learning environment s
(greenfield, brownfield), role of trainer, evaluation, etc. nario .strategy Instruction Demonstration Closed scenario Open scenario
= n Type of learn. greenfield (development of factory  |brownfield (improvement of existing factory|
Part 7: Learning Factory Metrics environment environment) environment)
Quantitative figures like floor space, FTE, Number of Communica- Onsite learning (in the factory Remote connection (to the factory
participants per training, etc. tion channel environment) environment)

Figure 16: Selection of Specific Learning Factory Features of the Seven Parts of the Morphology?**®

3.5. The Darmstadt Approach to Competency-Oriented Development of
Learning Factories

The Darmstadt approach for the planning of the learning factory was generated to solve
design related problems of previous approaches.'3¢ The identified issues which are
answered within the Darmstadt approach are: 37

134 Metternich, Abele, & Tisch, 2013, pp. 94-99
135 Abele E. , et al., 2015, p. 3
136 Enke, Tisch, & Metternich, 2016, p. 1
137 Tisch, Hertle, Cachay, Abele, & Metternich, 2013, pp. 580-585
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a. The design for competence transfer of the learning factory is executed by
technical experts, and therefore, didactic principles are not considered.

b. The focus on the defined objectives is not given or to little implemented in the
learning modules.

c. The missing systematic approach results in an inefficient factory design
process, which sometimes requires massive and unnecessary redesign of the
factory.

d. The transfer of the gained knowledge into real factory environments is made
more difficult by a lack of user or target group orientation.

The competency-oriented approach splits the development into three design levels:
macro level, meso level, and micro level. (See Figure 17) The different levels are a
clear guideline for better development of the complex learning factory system. The
macro level focuses on the infrastructural design of the learning factory, including the
socio-technical infrastructure such as process, product, participants. The meso level
defines the basis of the didactical plan by designing the teaching modules. It includes
the formulation of partial competences and the planning of particular teaching
processes. Finally, at the micro level, the exact scenarios (workplace descriptions) and
the necessary teaching equipment (presentations, technical support material,
theoretical input, etc.) are prepared.

1 - Macro / . . " ; ;
level Design of the Learning Factory infrastructure including the
(Learning prodgotton environment as well as fundamental parts of intended
Factory) learning processes
2 — Meso
level Design of teaching modules including the explication of specific
(teaching sub-competencies and the definition of general teaching-learning
mOdUle) sequences
3 — Micro /
Jotal Design of specific teaching-learning situations 2
(learning o] pecifi ching ning si I //
situation)
v

ﬁ 1st didactic transformation )—b _{ 2™ didactic transformation )—P

Question to be answered: Question to be answered:
What are relevant learning How can those learning targets
targets and contents for and the content be addressed
involved stakeholders? in the learning factory?

Figure 17: Levels of the Learning Factory Design according the Darmstadt Approach?!38

A more detailed explanations of the design level can be found in the following sub-
chapters.

138 Tisch, Hertle, Abele, Metternich, & Tenberg, 2015, pp. 1-21
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3.5.1. Marco Level

The identification and creation of the socio-technical and didactical infrastructure
happens on the macro level (see Figure 18). This level defines the general targets and
the framework for the learning factory.

P
| organizational
environment

.

I

I

| T R

organizational

| targets
I

I

I

-

factory elements ]4—»[ product ] I
socio-technical infrastructure |

intended I

competencies |
! |

e teachi learning
target group [ fivesia methods process ’I
L didactical infrastructure |
e e e e e e, e e r—_— e e e e e A e e e e = -
E— 1st didactic > 2nd didactic —

transformation

transformation

Figure 18: Elements and Relations on the Macro Level%®

To do so the learning targets are derived after the first and before the second didactic
transformation. The first didactical transformation happens by defining organizational
requirements. These organizational targets build the foundation for the learning
targets. The target group is specified after the organizational targets are set. The
intended competencies are derived by including the organizational environment,
organizational target, and the target group.'? The organizational targets will strongly
depend on the challenges inside and outside the company and need to be clearly
stated before target groups, and learning targets are defined. 4!

Target groups, on the other hand, are dependent on the intentions the organization
has for the learning factory. There are no limitations on who to target. Therefore,
possible target groups, amongst others, can be students, employees of various
hierarchy levels, consultants, customers and many more. 42

The socio-technical infrastructure includes the planning of the factory and its elements.
Furthermore, this also includes the design of workplaces, work cells, process sections,
etc., while considering the organizational environment (the industry that the learning
factory should address). A further aspect of the socio-technical infrastructure is the
selection of a suitable product that meets both didactic and economic requirements
and furthermore is authentic.143

139 Tisch, Hertle, Cachay, Abele, & Metternich, 2013, p. 582
140 Apele E. , et al., 2015, p. 3
141 Enke, Tisch, & Metternich, 2016, p. 5
142 Enke, Tisch, & Metternich, 2016, p. 5
143 Abele E. , et al., 2015, p. 3
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The socio-technical infrastructure is linked to the didactical infrastructure, which leads
to restrictions between the two. The design is challenged to find a compromise
between an authentic and universal factory.144

In the didactic infrastructure, the teaching methods and support systems will be used
to develop the desired competencies. Criteria for the teaching methods are, for
example, the role of the teacher, the type of learning process, material resources, etc.
The teaching methods are determined in the didactic infrastructure. Also, the didactic
infrastructure describes the theory- and practice-oriented learning processes. Theory-
oriented learning processes serve to systematically structure and transfer knowledge
while practice-oriented learning processes create a stimulating learning environment
in which it is possible to test, explore and gather experience. 4% 146 Figure 19 is based
on the dissertation of Tisch and shows a more detailed view of the macro level.

1st didactic transformation (What?) 2nd didactic transformation (How?) >
General target and Definition of Conceptual, and Checking and
framework definition learning targets detail planning modularization
= | earning factory-, = Definition domain- = Target-oriented = Examination of
organization-, work and learning- design of socio- learning target
system-, target specific learning technical factory addressing
group-, content- targets infrastructure incl. = Modularization of
related framework . pefinition learner manufactured learning targets and
= Learning factory = Definition goal poaglualts content
targets, evaluation . ;i = Planning of general . giart learnin
criteria, and project gszrmon ERgIE didactic- factory rea'izgation
plan methodological
concept

Figure 19: Macro Level Design Process of a Learning Factory¥’

3.5.2. Meso Level

The meso level consists of two parts: Creating operations for the learning target and
defining requirements and a framework for the learning modules. (see Figure 20) Each
module has to undergo the procedure.

144 Tisch, Hertle, Abele, Metternich, & Tenberg, 2015, pp. 582-584
145 Deci, Vallerand, Pelletier, & Ryan, 1991, pp. 328-331
146 Tisch, Hertle, Cachay, Abele, & Metternich, 2013, p. 582
147 pbele, Metternich, & Tisch, 2019, p. 135 based on Tisch, Modellbasierte Methodik zur
kompetenzorientierten Gestaltung von Lernfabriken fir die schlanke Produktion, 2018
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1st didactic transformation (What?) 2nd didactic transformation (How?) >

Requirements analysis

and learning module Operat|9nallzat|on of Technlcal-mgthodlcal design of
learning targets learning module
framework
= |dentification and = Derivation of sub- = Planning of learning sequences of the
description of relevant competencies learning module
roles and activities = Performance- and = Detailing, adapting and expanding the
= Definition of learning knowledge-oriented socio-technical infrastructure
module framework operationalization of learning
conditions targets via competency

transformation

Figure 20: Meso Level Design Process of the Learning Factory4®

In the first step, the framework conditions and requirements of the learning modules
are defined and made interdependent and followed by the identification and description
of the necessary roles. The role description depends on the content to be transported.
To help design the learning modules, Tisch has created a checklist with questions,
which are: 49

¢ What is the title of the planned learning module?

¢ What is the content of the learning module?

e Who are the planned trainers of the module?

e How many coaches are available?

e Who is the target group of the learning module?

¢ s this target group homogeneous or heterogeneous? About which features?
e For how many participants should the training be designed?

e What is the duration of the learning module?

e The list is extended with bullet points of special features (for the learning
environment, setting, etc.) which must be specified after defining the framework
conditions at the macro level.

Based on the requirements of the previous step, competencies are set into operation
by using the transformation table, shown in Table 2.

148 Apele, Metternich, & Tisch, 2019, p. 139 based on Tisch, Modellbasierte Methodik zur
kompetenzorientierten Gestaltung von Lernfabriken fiir die schlanke Produktion, 2018
149 Tisch, Modellbasierte Methodik zur kompetenzorientierten Gestaltung von Lernfabriken fir die schlanke
Produktion, 2018, p. 137
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Knowledge elements
(Professional and
conceptional knowledge)

Corresponding

Sllexzen LAEIE) 11 performance / action

Corresponding
performance / action

Competency 1

Sub-competency 1.2 Knowledge elements

Corresponding

Sub-competency 1.3 performance / action

Knowledge elements

Table 2: Structure of the Competency Transformation for the Designs°

The learning target or competency is divided into smaller sub-competencies. Individual
action is elaborated which reflects the content of each sub-competence.

This learning activity is split into its knowledge elements. The knowledge elements
consist of two types - professional knowledge and conceptual knowledge. Professional
Knowledge asks the "how" and "what" questions, conceptual knowledge is responsible
for the "why”.151

The essential element is the comparison between the CURRENT situation and the
changed implementation (TARGET situation). In the final wrap-up session, this is
reviewed and discussed

Most factories use the exploration-based or the testing-based strategy. The
exploration-based strategy has more the try and error character, followed by the
systematization in form of theory lessons. The testing-based strategy first gives the
theoretical input and after the participants use this for the experiment.'52 Figure 21
shows the sequencing of the exercises within a learning factory.

150 Apele, Metternich, & Tisch, 2019, p. 141
151 Abele, Metternich, & Tisch, 2019, p. 140
152 Abele, Metternich, & Tisch, 2019, pp. 142-143
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[T .

) Systematization Exploration e . v ,
o ° VS
1 A S v |

Introduction Reflection Examination

Exploration Systematization

Figure 21: Sequencing the Activities in the Learning Factory>3

Figure 22 give the exact sequence steps of the two variants. The application of the
methods depends on the content, learning factory targets, the time availability,
knowledge of the participants and if the participants have recognized urgency of the
taught topic.%

l ~> e 8 8 o o e 22 .
vYVY W

(jmj lh. ipid |||- E‘/ St

1. Expls(:;:Ztt:)gr;based 2. Testing-based strategy

Sequence Steps Sequence Steps

a) Introduction a) Introduction

b) Exploration in simulated b) Systematization / Theory
learning environment lesson

c) Systematization / Theory c) Testing in simulated
lesson learning environment

d) Repeated testing d) Discussion, Feedback,
(optional) Reflection

e) Discussion, Feedback, Application
Reflection L .

= Existing experience of

Application learners with respective

= Low or no experience of problem situations
learners with problem = |mportance of the topic is
situation already recognized

= |nitial low motivation of = Little time available for
learners the learning module

= Enough time available for
the learning module

Figure 22: Sequence Steps of the 2 Most Used Sequencing Activities with a Learning Factory*®

153 Abele, Metternich, & Tisch, 2019, p. 143
154 Tisch, Modellbasierte Methodik zur kompetenzorientierten Gestaltung von Lernfabriken fiir die schlanke
Produktion, 2018, p. 153
155 Abele, Metternich, & Tisch, 2019, p. 144
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3.5.3. Micro Level

By the transformation chart from the meso level, the collected learning activities are
described in detail. Therefore, scenarios are designed which require the execution of
these actions. The participants have to solve the problem, related in the scenarios, in
the learning factory to reach the intended competencies.

Figure 23 gives an overview of the last detail level of the designing process, which
includes the framework and target definition, and the design of the learning situation.

> 2nd didactic transformation (How?) >
Framework and target definition Design of learning situations
= Specification of framework, requirements and = Design of exploration and testing activities
targets of learning situations = Design of systematization activities
= Specific planning of the duration of learning = Design of reflection phases
situations

Figure 23: Micro Level Design Process of the Learning Factory!>®

Most parts of the framework definition have already been completed, the only parts
missing, are the distribution of the time for the individual scenarios of the learning
situation and the detailed scenario description. The descriptions are created by the
following rules:157

e Output orientation instead of input orientation: The learning situations are
tailored to the specific learning objectives. It is necessary to answer how
learning situations have to be designed to achieve the desired learning
outcomes (output orientation). It is not important which teaching content is
integrated (input orientation).

e Practical orientation instead of theoretical orientation: In general, theoretical
units should be planned as compact as possible but as long as necessary.
Theoretical parts have to contain all relevant knowledge and avoid redundancy.
The major time should be spent on experimenting, developing, and reflecting
on the activities.

The design of the individual learning situation is divided into three blocks: exploration,
development or systematization activities and reflection. 158

In this level, the content-related or methodical elaboration, also called second
didactical transformation is designed. Therefore, design elements are chosen and
coordinated:1%?

156 Abele, Metternich, & Tisch, Learning Factories, 2019, p. 146 based on Tisch, Modellbasierte Methodik zur
kompetenzorientierten Gestaltung von Lernfabriken fir die schlanke Produktion, 2018
157 Abele E. , et al., 2015, pp. 1 -6
158 Abele, Metternich, & Tisch, 2019, p. 146
159 Abele E., et al., 2015, pp. 1 -6
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Analysis of the Learning Factories

Media is used to support teaching and learning. Here presentations,
production facilities, components, models, drawings, etc. should be named as
examples.

Methodical designs visualize the learning process. It contains different
teaching and learning methods with design tasks. Examples are sketches,
notes, inscribed flip charts, full worksheets, and answers sheets.

Interaction planning describes how the participants, the trainer, the used
materials and equipment work with each other — e.g., teamwork, single work,
computer exercises, etc.

Learning material includes all necessary equipment, like worksheets, lecture
notes, templates, etc.
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4 Concept Design Approach

The last part of this thesis describes the concept design process of the learning factory
for awareness development of service products. The order of events during the
practical concept development is pictured in Figure 24.

(Po- @G0 _ Q ______________cotem |

» Learning Factories .‘.
» Best practice examples of | 1 I II .-.
existing learning factories
Benchmark of Workshop
Current Learning Factories “Service Factory’

State

Analysis » Service Products .J &
» Definition of the customer 20 y
benefits ) l J

» Derivation of the catalog Identificationof )~ Questionnaireand p Interview Results ) Catalog of
of requirements Services Interviews Requirements

dé 4
Ideation » Concept Drafts Co] a
» 4 Concepts Drafts based * .m‘ Ll

on the outcome of phase |
» Preparation for Decision Formulation of » Systemlandscape p Decision
System Functions Concepts

» Concept Design .,J. -, &
» Development of a l-.l (SN a

Concept for the Learning
Factory (Environment,
Process, Content)

Interviews for Process Development _ Service Modules and Layout of the Pilot Prototype
create Use-Cases of the Learning Factory ™ Learning Exercises Service Factory at TU Graz

Figure 24: Oder of Events during the Concept Design Development

Phase |

In phase |, the entire warehouse process is to be investigated and depicted. Based on
the overall process, points of intersection and associated services are to be identified.
A thorough, current state analysis will be used to determine which services intervene
in which process steps. These results are used for the evaluation and subsequent
creation of a requirements catalog for the project's development.

The starting point for this current state analysis is the data provided primarily by
KNAPP, such as information from technical experts. Next interviews with the employee
will give further and deeper insights.

Simultaneously, a benchmark and on-site visits of learning factories provide further
input for the idea generation.

Phase Il

Phase Il starts with the idea generation using a morphological box for various system
scenarios. Four of the ideas are drafted into concepts. A basic implementation of the
system landscapes is described to illustrate the possible learning factory environment
and draw the parallels between the original warehouse system and the new
environment.

The goal of phase 2 is the final decision on a solution variant which will be detailed
later.
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Concept Design Approach

Phase lll

Phase Il contains a detailing of the selected concept about concrete exercises. The
goal is to detail the concept to a level that a prototype of the learning factory
infrastructure can be implemented and as a next step the developing of detailed
training documents based on these elaborations.

The learning factory infrastructure is represented in three levels. Figure 25 displays the
levels and content elaborated. According to the research in the chapters above, this
design concept is based on the Darmstadt Approach. In Phase Il the concept for
awareness development for service products will be designed in the macro and meso
level.

Macro Level

(Learning Environment) Infrastructural design, learning process, product, target group, learning targets

v

concepts

Meso Level

(Training Modules) Teaching Sequences, teaching scenarios, time schedule

v

1 detailed
concept

Micro Level

(SR Work place descriptions, teaching and learning equipemt/material

Figure 25: Procedure for the Design of Training Concepts'®®

160 Based on Abele, Metternich, & Tisch, 2019, p. 133
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5 Phase | - Current State Analysis

Phase | focuses on collecting and evaluating of the contents delivered by KNAPP with
the intention of creating a requirement catalog for the training concept as well as the
identification of the customer benefits of KNAPP services. Therefore, several
employees of the company have been interviewed and data from several booklets,
presentations and service descriptions have been collected and analyzed. After
identifying each Service and defining the customer benefits of each, a requirements
catalog is developed. The knowledge gained from the theoretical analysis has been
widened by a Benchmark on ten successful learning factories in Europe, by the visit of
the DCC Venice learning factory, and by the training with company employees of
KNAPP at the LEAD Lab in Graz. Figure 26 provides an overview of the various
activities of the project phase I.

» Learning Factories ...
» Best practice examples of i I I I .-.
existing learning factories
Benchmark of > Workshop
Learning Factories “Service Factory’
» Service Products .J S
» Definition of the customer Sed I y
benefits [ )
» Derivation of the catalog Identificationof )~ Questionnaireand p Interview Results ) Catalog of
of requirements Services Interviews Requirements

Figure 26: Overview Phase |

5.1. Benchmark on Learning Factories

Ten learning factories located in Europe (out of these three in Austria) were selected
for the benchmark. To understand what makes these successful learning environments
unique and well working, the focus of the benchmark was on three core areas:

e The product created (What are the participants working on?)
o Size of the learning factory (How much space is needed?)

e Duration of the training (How long is the minimum time to transfer content
successfully)

The core areas were chosen to help the company as a first guidance and as a first
approximation on

¢ how many people can be engaged in a learning factory,

o if the necessary space could be found within their facilities and with how much
space they can plan,

e how much time does the customer have to offer for a successful training.

An overview of the benchmark is shown in Table 2.
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161 http://www.eta-fabrik.de/, http://www.wzl.rwth-aachen.de/, http://industrie40.tugraz.at/, http://ialf-
online.net/index.php/mitglieder/47-learning-factory-global-production.html, http://If.iff.uni-stuttgart.de/,

https://www.iwb.mw.tum.de/forschung-und-industrie/lernfabriken/, https://capability-

center.mckinsey.com/locations/dcc-venice, https://capability-center.mckinsey.com/model-factory-in-a-box,

//www.fh-

kufstein.ac.at/Studieren/Master/ERP-Systeme-Geschaeftsprozessmanagement-BB/LEAN-Lab

https://www.imw.tuwien.ac.at/bt/lehrangebot/zusatzangebot/lernfabrik/, https
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From the benchmark list mentioned above, two learning factories (DCC Karlsruhe,
DCC Venice, both McKinsey) were of interested and were research more thoroughly.
The summary is pictured in Figure 27.

Model Warehouse

o ) (Simple) construction without technologies
Experiential

learning ) "Game" character too high

at the

Capability o
Center in ) KNAPP warehouse should be realistically

Karlsruhe mapped as far as possible - infrastructure,
user interface, etc.

) Alot of industry 4.0 technologies integrated
and well coordinated

) Participants do not have the opportunity to
work on their own - hands-on character of
the learning factory is lost

) Integration and networking of technologies
important

Building capabilities to successfully realize lean and digital transformations

) Focus on hands-on character (motivation,
team building, learning effect, etc.)

Figure 27: Benchmark of Two Interesting Learning Factories

After evaluating the benchmark outcome with the requirement catalog two learning
factories were chosen for an on-site visit — LEAD Factory TU Graz and DCC Venice.

5.1.1. On-site visit of the McKinsey’s DCC Venice learning factory

The vision of the learning factory is "Continuous Improvement" of the storage
processes. The training usually runs for three days but can last from half a day to ten
days on customer's request, depending on the content. The customers are mainly local
companies or McKinsey customers and students.

The learning factory is designed for a minimum of 5 people and can be expanded to
30 people. The participants are only integrated into the process as observers. The
individual workstations are operated by in-house operators.

After consultation with the companies, the participants receive business cases, which
they have to solve in the team. The exercises are structured in modules. There is a
total of nine modules that can be combined. Each training session is tailored to the
customers by clarifying in advance where the difficulties lie to align the training
accordingly.

The training sessions are structured in four stages:
e Current State (before implementing lean)
e Future State (after implementing lean)
¢ Digital State 1
¢ Digital State 2
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The changes in the KPIs of the various stages are recorded digitally, and the
improvements are presented to the participants at the end (diagrams, graphs, etc.).

Following KPIs are measured during the process and compared after the training:
¢ Productivity
o WIP (Work in Progress)
e Lead Time
e Area Occupied
e Value Added Activity
e Economic Impact (EBITDA %)

5.1.2. LEAD Factory Training of KNAPP Employees

The training of the KNAPP employees took place in the LEAD Factory of the Institute
of Innovation and Industrial Management. Seventeen participants experienced the
processes and carried out the work steps in the learning factory. The following contents
were identified in the wrap-up for a “KNAPP Service Factory”:

¢ A hands-on learning environment for the service area is desirable.
e A real product as the outcome must be given.
¢ Decoupling solutions for KNAPP systems should at least be considered.

The following advantages of a learning factory for the service sector intersect with the
result desired by KNAPP:

¢ Improved customer relationship
e Teamwork during training

e Transfer of know-how

5.2. Learnings

Comparing the results from the benchmark and the workshop findings to the theoretical
research, the expectations on the learning factory are:

o Experimental environment with a realistic environment
e High teamwork experience

¢ |If possible a transportable version

e Operation of the learning factory by the participants

The first steps before starting with the ideation and development of a learning factory,
is the capture of the current state within the service product portfolio. Therefore, the
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service products need to be identified and an understanding of how they work in the
warehouse facilities built.

5.3. Identification of Services

The core business of KNAPP AG are the sale of warehouses and warehouse machines
and the sale of services, which are important for the successful operation of the plants.
Therefore, the company has two sales departments. One covers the warehousing and
the services. Service products generate around 25 percent of the overall revenue. The
material used to explain the services and bring these to the customers happens via
presentation of the service sales department. Other material are the service contract
and a description of the services.

For a better understand of the services and identification of each service product, the
mentioned materials were compiled, and the goal was to understand the services and
their application in the warehouse. In the following sub-chapter, a short description of
each service and their benefit for the customer is provided.

5.3.1. Escrow

As part of the escrow service, the source code, as well as the technical documentation
(intellectual property of KNAPP) of the computer programs, can be deposited at an
escrow partner (escrow agent) specified by KNAPP. If particular circumstances arise,
the stored and confidential data will be released to the customer.

The service provides two core benefits for the customer, risk minimization by
depositing the source code and fulfillment of company’s internal standards as well as
company specifications. (certain businesses have legal obligations)

5.3.2. e-insight

E-insight is a platform for information access. It provides a transparent mapping of key
service issues, including equipment and installed components as well as support
status (roadmap) of the customer's products (lifecycle management), documents,
incidents, reports, etc., of the customer's logistics system. E-insight is intended to be
a holistic and central point of contact for a facility. It offers the customer access to the
ticketing system and RFCs (Request for Comments), it serves as a database for
documents (maintenance and repair) and assists in identifying spare parts and
ordering them.

5.3.3. Spare Part Management

The proper operation of a logistics system requires that the right spare parts are
available at the right time and in the right quantity. The customer should, therefore,
keep a number and selection of spare parts recommended by KNAPP in stock on-site.
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Spare parts management plays a significant role for the customer, depending on the
strictness of the delivery deadlines.

Therefore, the main benefit of the plant is to minimize the risk of unplanned shutdowns
and the rapid delivery of spare parts when needed. However, this service also depends
on the knowledge and experience of the personnel. Well-trained employees are
necessary for the smooth operation of the work steps.

5.34. Hotline

A service with the task of restoring the operational readiness of the system by
telephone and remote maintenance, or personnel. The service includes all mechanical
and electrical KNAPP components as well as KNAPP software and IT infrastructure
components.

Trained employees or a resident engineer can only make an error notification to the
hotline, well-trained employees are therefore necessary. The main benefit of the
hotline is the quickest possible restoration of operational readiness of the system.

5.3.5. IT-Services

The IT services offer coordinated solutions for the KNAPP software products and their
IT infrastructure which contribute to an optimal availability of the system in the long
term and facilitate the daily handling of the system for the customer as far as possible.
The IT services comprise a broad portfolio of various services with the aim of ensuring
high availability of the IT system. These services are:

e System monitoring and capacity management: The system monitoring includes
an automatic, proactive, round-the-clock monitoring of the IT infrastructure
using a fully automated monitoring software. The monitoring software evaluates
errors and assigns them to a technician in the hotline depending on the
component and criticality. It triggers the hotline incident process. Preventive
measures are taken in the incident process to avoid effects on availability as far
as possible.

e Monitoring Appliance: The Monitoring Appliance is an independent system
(server hardware or virtual machine on customer or KNAPP infrastructure) for
the module System Monitoring & Capacity Management including visualization
from an IT point of view and/or for storing and managing backups of all KNAPP
server systems.

e Backup System Check: The existing backup solution for the IT components
supplied by KNAPP will be reviewed and analyzed to ensure that the recovery
of the regulated operation can run smoothly if required. If critical IT components
are used without a backup system, KNAPP develops measures to minimize risk.
Otherwise, KNAPP concentrates on actions for rapid recovery.
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e Update Service: Necessary updates and patches of the firmware, the operating
systems and, if necessary, resulting updates and patches of the database
applications are tested and installed once a year after consultation with the
customer. Hotfixes can also be supplied outside the annual patch cycle if
required.

It offers a massive reduction of downtimes through a tested and correctly functioning
system. Downtimes are reduced by preventive maintenance of the systems, and thus
plant availability is increased.

5.3.6. Multi Stage Deployment

Multi-Stage Deployment is a preventive service. The most significant benefit is risk
minimization in the change process by testing the system in advance in the testing
environment. (Early error detection without impact on the live system.)

5.3.7. Ramp Up Services

KNAPP provides a technician for mechanical and electrical issues during the first
months of set-up. The KNAPP technician supports the customer in all matters during
the ramp-up phase concerning settings, maintenance, problem management, and
spare parts management.

By making use of the Ramp Up Services, the customer saves time and money by
correctly ramping up the plant and learns the correct handling of the plant at an early
stage.

5.3.8. Resident Engineering

Resident Engineers are trained software (IT Resident Engineer) or hardware
(Technical Resident Engineer) technicians for support directly at the facility. The
Resident Engineer serves as the central point of contact for the customer for all
software/hardware as well as logistical issues. In the event of occurring disturbances
in the system, which are reported by the customer, the engineer carries out measures
for possible remedy or initiates these in close contact with the KNAPP hotline. The
customer is also supported in the development of improvements and changes as well
as in their installation and/or setup.

The Resident Engineer is a direct KNAPP contact person on-site at the customer. The
customer saves time and searches for the recruiting and training process for
employees.

5.3.9. Service Level Agreement for Technical Plant Availability

As part of the Service Level Agreement for Technical Plant Availability (SLA), KNAPP
collects and evaluates the data for the verification of the currently achieved Key
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Performance Indicators (KPIs). For this purpose, KNAPP must meet the requirements
specified by the customer. The most significant benefit for a customer is the
prioritization of his errors.

5.3.10. Service Level Agreement for Hotline

Within the scope of the Service Level Agreement for Services (SLA), KNAPP records
and evaluates the data for the verification of the currently achieved service levels. The
evaluation is carried out with the help of a customer-specific scorecard. For this
purpose, KNAPP must meet the customer's requirements.

The Service Level Agreement refers to the Hotline Service. In this context, defined
service levels (e.g., reaction and solution times) are guaranteed and penalized in the
form of service credits if they are not fulfiled. KNAPP ensures the correct recording of
incident data (start and end of troubleshooting, etc.).

The greatest benefit for a customer is the prioritization of his errors.

5.3.11. SMART Services

Smart services intelligently connect digital and physical systems and services.
Information from all relevant systems of the facilities is collected, evaluated, enriched
and made available to customers with added value to optimize their logistics
processes. Customers can also keep control across several plants and can exploit new
potentials by gaining more valuable insights into their processes.

SMART Services are preventive measures and monitoring of the plant, as well as an
emancipation instrument to enable interpretations of the system by the customers
itself.

5.3.12. Technical Service

Technical Services are designed to maintain system reliability and functionality over
time through proactive and professional support from KNAPP in the maintenance of
the customer's equipment. The aim is to determine and assess the actual condition or
minimize wear and tear.

The technical service increases the reliability of the plant against failure, as well as
prolongs its service life.

5.3.13. KNAPP Academy
The high complexity of modern plants requires well-trained employees.

The KNAPP Academy training increases the competence and expertise of the
customer's employees for safe operation, efficient troubleshooting and proper
maintenance of the system.
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High knowledge results in higher plant availability and less downtime. Many failures
are caused by the lack of knowledge of employees, which can be prevented by training.
Also, this acquired knowledge leads to increased independence in handling the
system.

5.3.14. Warehouse Operation Support

KNAPP experts advise customers on operational and strategic warehouse logistics
(existing processes are optimized, and new logistics processes are developed and
adapted to customer needs). The team has many years of experience in operative
warehouse management. The WOS experts carry out goods flow analyses, ABC
analyses, and storage bin definitions, etc. In addition, they support the customer in the
creation of key performance indicators (KPIs) and help to introduce quality standards
or increase quality. All types of data are collected and visualized so that relevant
information is readable, immediately available and can be easily monitored.

Warehouse Operation Support not only provides data on technical availability, but it
also goes one step further: it integrates warehouse management data from the
customer's system. This data is displayed in easy-to-read diagrams and various graphs
and simultaneously visualizes the target and actual status in real time. The graphs,
diagrams, and data are tailored to the needs of the customer business.

Warehouse Operation Support offers customers an external, objective evaluation of
their plant. The transparent representation of the processes helps to identify errors and
thus to increase performance, as well as to save costs and improve quality.

5.4. Interviews Results

To provide more detailed information on the various services as well as a general
assessment of each service from the KNAPP employees, questionnaires were created.
It was divided into two parts, a general part, and a service-specific part. The results of
the interviews are summarized below.

5.4.1. General Questionnaire

For the general part, a total of 16 people was interviewed who also maintain direct
customer contact.

The general part of the questionnaire includes two parts:
¢ Importance of service consulting

¢ Influence of the services on the customer and his plant
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5.4.1.1. Importance of Service Consulting

81 percent of the respondents rated good service advice as very important (see Figure
28). The reasons can be summarized in the following four points:

e The comprehensibility and usefulness of the service must be understandable.
e The customer relationship is strengthened by better communication.
e The customer satisfaction can be increased.

e Furthermore, good customer service helps the company improve as well.

m 1 VeryImportant
Important

Undecided

A W N

Rather Unimportant

m 5 Completely Unimportant

Figure 28: Importance of Service Consulting

5.4.1.1. Influence of the services on the customer and his plant

To foresee the impact of the services on the customer from the participants' point of
view, the participants had to evaluate all 1 to 5 (1 - large influence; 5 - no influence).
In the next section, three services had to be named that have the most significant
impact on system availability.

Figure 29 depicts the ranking. The "Hotline" service is ranked first in both categories.
The "Resident Engineering" service has a significant influence on the customer's
system as well. These two questions were asked to understand what the participants
think is important and what the customer thinks is.
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Which service has the largest What contributes most to high system
benefits for the customer? availability?
__[sevice | mean _ -m—

1 Hotline 1,20 1 Hotline
2 Resident Engineer 1,57 2 Spare Parts Management 8
3 SLA for system availability 1,80 3 Resident Engineer 7
4 Warehouse Operation Support 1,85 4 IT-Services 5
5 Technical Service 1,93 5 Training 3
6 Spare Parts Management 1,93 6 Technical Service 3
7 Ram-UP Service 2,00 7 Warehouse Operation Support 2

Figure 29: Ranking of the Influence of Services on Customer Benefit and Plant Availability

5.4.1. Service-specific Part of the Questionnaire

For the service-specific part, an employee with in-depth knowledge and experience of
the respective topic is interviewed.

This part of the interview should, on the one hand, provide further knowledge about
each service and on the other hand, bring out concrete use cases.

The information generated from this is then used to derive the requirement catalog.

Due to the complexity of the services and partial linkage with other services, it was
necessary to rethink the approach as the Use Cases delivered from the interviews had
insufficient informative value.

In the next chapter, the strategy will be remodeled to derive a requirement catalog.

5.5. Deriving a Catalogue of Requirements

To present the situation as accurately as possible and to obtain a target-oriented
catalog of requirements, all contents supplied by KNAPP are prepared, and
descriptions of the specific scenario are created of how the warehousing system would
behave with and without service. These are extended with the core statements from
the interviews. By taking this as a base, the knowledge of each service that needs to
be transferred and the requirements for the training concept is derived.

Figure 30 shows the procedure for developing the requirements on the example of the
service “Spare Parts Management”.
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Spare Part Management

Without The plant is shut down due to a What should the customer What are the training
Service missingspare part. understand? requirements?

With Service In urgent cases, all means are utilized

in order to supply a necessary spare  Risk minimization during + System with hardware

part for the customer so that this can unplanned shutdowns components that cause

be organized and delivered to the . » unplanned downtime

customer as soon as possible. In order + Fastest possible delivery of o )

to keep a downtime as short as individual spare parts in case of «+ |dentification of defective

possible, no costs are avoided, even if need components or installation of

the effort far exceeds the cost of the . o spare parts must b? !_)OSSIble on-

part. + Advice on terminations and site by training participants.

In rare cases there is direct interaction substitute materials '

with the hotline or resident technicians ) + Stock (according to the progress
— + Welltrained employees are of the training...) well/badly

necessary for a smooth process. equipped/sorted/...

« "Failure calculation"to calculate

"Well-trained employees are a must when there is no cre?ted/dur '{‘? training - data for
resident on-site." systemicosts/....

" In a consignment warehouse, space must be made
available (is unlikely to be sold). "

"The damage in relation to the investmentplays a role
in spare parts management and whether the customer
has to meet strict delivery deadlines."

damage must be able to be

Figure 30: Procedure for Deriving the Requirements for the Training Concept

The following the resulting requirements of each service are summarized:

Escrow

An application with corresponding software control is necessary.

e A scenario with need for modification of the software control must be simulated.
¢ A detailed description of the source code must be available (Showcase).
e-insight

¢ A system which produces various data and interactions (maintenance, inquiries,
spare parts, ...).

¢ A platform for system data with already available information at hand.

e Use cases are created for the active use of the platform to illustrate the
advantages.

.

There must be the possibility of active "communication" with KNAPP employees
via this platform (e.g.: status change RFC).

Spare Part Management

The system must be equipped with hardware components which cause
"unplanned" shutdowns.

The identification of defective components or the installation of a spare part
must be possible locally by the training participants.

The inventory (based on the progress of the training...) must be well/badly
equipped/sorted. (before/after comparison)
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e It should be possible to draw up a "failure calculation" during training to clarify
the consequences. This requires data from the system (costs, etc.).

Hotline

e The system must be equipped with hardware components which cause
"unplanned" shutdowns.

e The simulation of the service “hotline” is either simulated by chat, a voice
recording connected to a software, or a real one.

e The erroris eliminated by a certain order of sequences.
IT-Service

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

e Exchangeable IT components are installed. (Bay in Raid system, plug-in board
etc.)

o The system is linked with a simulation software to simulate IT errors.
o The system is equipped with sensors that deliver live data.
Multi Stage Deployment

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

¢ A testing environment of the training system is required.
Ramp Up Services

e The system is equipped with hardware components which cause an operational
disturbance.

e The user must be able to identify these errors independently and draw up a
solution plan.

e An external person, provided by KNAPP, who guides through the optimal
process sequences of the plant ,is on-site.

Resident Engineering

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

e A task (e.g. exchange of a defective part, etc.) must be performed by both a
trained and an untrained participant.
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Service Level Agreement for Technical Plant Availability

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

e The error is eliminated by a certain sequence plus better ranking with estimated
resolution times.

Service Level Agreement for Hotline

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

e The error is eliminated by a certain sequence plus better ranking with estimated
resolution times.

SMART Services

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

¢ Alink with simulation software to simulate early warnings/anomalies is required.
e The system is equipped with sensors that provide live data.
¢ Old data for capacity calculations etc. must be available.

Technical Service

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

e The removal and installation of parts must be easily and quickly possible on-site
by training participants.

KNAPP Academy

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

¢ Atask (e.g.: exchange of a defective part, etc.) must be carried out by a trained
as well as an untrained participant.

Warehouse Operation Support

e The system must be equipped with hardware components which cause
"unplanned" downtimes accordingly.

e The training participant must identify problems independently and develop a
solution plan.

¢ An external person, provided by KNAPP, is on-site and guides through the
optimal process sequences of the plants.
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5.6.

Summary of the Requirements on the Concept Designs

The requirements mentioned above are summarized in Table 4 and divided into three
categories (hardware, software and learning environment).

Hardware

» A sensor-equipped system that
delivers live data.

» ldentification of defective
components and their removal
and installation must be easily
possible on-site by training
participants.

» Hardware should be designed in
such a way that the customer
can "work" independently.

» Inventory for exchange parts
should be taken into account.

» Learning environment must
promote interaction between the
participants and trainer.

» Simulation of the system needs
to be possible (software error,
test environment for multi-stage
deployment)

» Platform providing data of the
monitored system with as much
information as possible (similar
to e-insight)

» Applications with software
control

» Possibility of active interaction
with "Hotline" (Chat Assistant, e-
insight, etc.)

» Software to process live data of
the system

Learning Environment

» System that produces/requires
various data and interactions.

» Use cases to make the service
experienceable in the sense of
"from bad to good logic”.

» Simulated standstills, which can
be cancelled by a certain
(action) sequence.

» Fun factor and identification with
the "product” of the system must
be given.

» "external" consultant, Resident
Engineer with "Best Practice
Know-How".

» Duration of training: 4-6 hours
» Min. number of participants: ~6

Table 4: Requirements on the Concept Design
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6 Phase Il — Ideation of Concepts

Phase |l starts with the generation of ideas to represent the service contents in a
suitable scenario. To develop a suitable environment for this, functions are derived
from the requirements catalog created in phase I. The aim is to use a morphological
box to develop ideas for possible implementations in various scenarios.

The next step is to select four scenarios for representation in a learning factory
environment. For these scenarios, rough concepts are developed which are presented
to a selected group. Then a decision is made as to which of the concepts will be further
developed in the next level of detail I.

Figure 31 provides a summary of the steps taken in Phase Il.

X

» Concept Drafts Q* Qa
» 4 Concepts Drafts based .n. A

&

on the outcome of phase |
» Preparation for Decision Formulation of p SystemLandscape ) Decision
System Functions Concepts

Figure 31: Overview Phase Il

6.1. Formulation of System Functions and Development of System
Scenarios/Landscapes

The morphological box is chosen as a suitable method for generating ideas. This
method is particularly suitable for processing the mass of information in a structured
and systematic way. Therefore, this method provides a good overview of the variety of
variants. For many problems, there is a large number of solutions, but finding the useful
ones is a challenge. The process simplifies them by systematically organizing and
grouping appropriate aspects of the situation to identify new and appropriate
combinations. The aim is to decompose this topic into its essential parameters or
dimensions and to put it into a multidimensional matrix.62

Table 5 shows an excerpt of the morphological box to demonstrate the structure. In
the first step, ideas for possible scenarios, also called system landscapes, are
generated. For these, functions that fulfill requirements from Phase | will be developed.

In the next step, the table is filled with implementation solutions. The complete table
can be found in the Appendix A.

162 7wicky, 1989
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Formula KNAPP. KNAPP Supermarket KNAPP Super Market

Dienstplane etc

Anzahl der Utensilien, Dienstpline etc

Regalnachfdllung der Produkte
Kostenentgang b ianden haben

rdnung. Nachillung der Feverloscher
Ausfall Wartezeiten bringt Lager der Utensilien

nicht mehr
Mehrere Fehlerurachen (Empfanger bei Auto, Batterie in
Fers )

jon. | Simulation von verschiedenen Szenarien zur Vorbereitung auf
Enrstfall

(signifikante) 5ysteme
[ " um “Click and Collect" und Selbst;

Einfuh
Logistikaufwand hoher, Einte
Hilfe bei der

ohne ich
mit Hilfe kein Problem

neue Achsen miissen Verbesserung erlebbar machen (28

Table 5: Excerpt of the Morphological Box

6.2. First Concept Draft of four System Landscape Concepts

After an evaluation of the possibilities by KNAPP, the following ideas were selected for
further conception:

— Formula KNAPP

— KNAPP Bakery

— KNAPP Rocket Launch
— KNAPP Mini Warehouse

These ideas need to be abstracted so that a learning environment can be developed.
In the next step, the parallels between the system landscape and a KNAPP system
are drawn. Based on this, initial ideas are recorded on how the different services can
be placed in the new environment. The results including a chosen service are briefly
described in the next subchapters. The same procedure was used to develop each
service in the new environment. The full drafts are in the Appendix B.

6.2.1. “Formula KNAPP” Concept

The original idea lies in Formula 1. Figure 32 shows the abstraction of the system from
Formula 1 to go-kart racing, right down to the smallest form the model car race. The
abstracted system consists of model cars, their remote control, spare parts and tools
for the pit stop, as well as petrol, a touch screen, and two computers.

The system landscape is managed by the team manager, who makes strategic
decisions for the pilot with the help of his crew. The pilot has the remote control and
is responsible for maneuvering the vehicle.
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Figure 32: Formula 1 System Abstraction

The necessary system elements for the abstraction are shown in Figure 33. The
overview provides further the information delivered by the various subareas.

Box

Boxing tasks:
» spare parts warehouse
» control station
» strategic planning
» monitoring,...

Dashboard Display:
» Vehicle Monitoring
» lap times

» forcasting

> etc.

Route Information:
» track length

» curve radii

» weather conditions
» floor covering

Figure 33: Overview of the “Formula KNAPP” System Elements

In the next Figure 34 the parallels between a real plant and Formula 1 are displayed.

Team Structur Warehouse:
- Manager

- Warehouse manager

- Warehouse employee

Services in the warehouse environment:
Multi Stage Deployment
Ramp-Up

E-Insight

IT-Services

SMART Services

Technical Service

Warehouse Operation Support
Resident Engineer

Hotline

Spare Parts Management
Escrow

Training

Team Structur Formula1:
-1 Team boss

- 1 Technical manager

-1 Pilot

Service in the alternative environment:
Route simulation by app

Curve behaviour with correct application
Dashboard with up-to-date data
Monitoring of the vehicle

Forecasting and strategic planning

Tyre change, refuelling, etc.

Driving behaviour analysis, strategy

Pirelli external engineers or AVL engineers
Radio communication

Engines (combustion units, MauH, MUK etc), tyres, petrol
Small programming task

Faster lap time with each repetition

Figure 34: Parallels between KNAPP Warehouse and Formula 1

A possible implementation in the new system is explained by the technical service. As
shown in Figure 35, the technical service is comparable to the Formula 1 pit stop. This

65



Phase Il — Ideation of Concepts

can be both a proactive exchange of wear components (e.g., tires) and the
exchange/repair of a damaged vehicle part (e.g., due to a collision).

Figure 35: Pit Stop in Formula 1

6.2.2. “KNAPP Bakery” Concept

Starting from an industrial bakery, Figure 36 shows the abstraction of a manufacturer
of baked goods and finally of a small bakery. The smallest system includes a baking
device, a cooling device, the storage and a mixing machine.

Figure 36: Bakery System Abstraction

The overview for the small bakery is sketched in Figure 37. It includes the minimum
necessary stations to create an authentic process for the essential information.

Cooling
device

Forms information:
I » shape accuracy

Cooling device display: Mixing device dough forming

» article

» cooling temperature

Mixing Device Information :
» dough consistency
storage » condition of the kneading hooks

Storage:
» raw material
» spare parts

baking device

Control station : Baking device

» process monitoring and planning » baking temperature

» forcasting the order situation » baking time
o > order planning > baking functions

Figure 37: Overview of a “KNAPP Bakery” Draft
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In the first step, the required ingredients are collected and checked for quality. The
ingredients are then mixed according to the recipe and prepared for oven baking. The
last step is the adjustment of the right settings for baking the goods. In the system
environment, the master confectioner leads the process and gives instructions to the
bakers and apprentices. The orders are transmitted on a screen. Figure 38 shows a
comparison between the bakery and the logistics system.

Team Structur Warehouse: Team Structur KNAPP Bakery:

- Manager - Bakery Manager

- Operational manager - Baker

- Technical manager - Baking apprentice

Services in the warehouse environment: Service in the alternative environment:
Multi Stage Deployment Bakery Konig

SMART Services Forcasting variety and baking characteristics
E-Insight Duty rosters, machine descriptions

Spare Part Management Necessary baking components (ingredients)
scrow Secret recipe

Ramp-Up Kitchen explanation and optimal use
Warehouse Operation Support Layout and process optimization

Resident Engineer Trained kitchen assistant (trainer role)
Hotline Technical hotline or others

Training Learning a Skillset

IT-Services Monitoring, capacity management

Technical Service Replacement/repair of baking tools

Figure 38: Parallels between KNAPP Warehouse and a Bakery

Since the system is very simplified, the hardware components also loose complexity.
The following options, therefore, exist for displaying the technical service in the bakery
system landscape:

¢ Replacement and repair of hardware components (e.g., oven, mixer, etc.)
e Breakage/ bending of the sheet metal guide

e Wear and tear of whisks, silicone parts, etc.

6.2.3. “KNAPP Rocket Launch” Concept

The start of abstraction is a real space rocket. The reduction is shown in Figure 39.
(Space rocket - facility from an amusement park — simulation capsule with the
necessary hardware and software functions) The system includes a simulation capsule
and a control station. The control station is equipped with screens and computers.

THEORY RSULE

Figure 39: Rocket Launch System Abstraction
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Figure 40 shows an overview of the rocket launch. It should be noted that the control
room and the space capsule are physically separated - even only by a visual block.

o’ @& &’ \@

Control Room

o/ @
\o’

Capsule

Control Room:

» strategic planning
» route calculation
» forcasting

Dashboard Display:

» rocket monitoring

» passenger Monitoring

» environmental monitoring (weather, free train,
etc.)

Capsule Information:

» fuel tank filling

» oxygen tank filling

» vital functions of the passenger
» position

» speed

» Etc.

Figure 40: Overview of the "KNAPP Rocket Launch" Draft

The mission control uses the control station to guide the crew, which executes its
instructions and maintains radio contact with the simulation capsule. The mission crew
is responsible for checking the outside and inside of the capsule and can carry out
repairs if necessary. The simulation capsule contains the astronauts. The capsule is
equipped with a touch screen. The astronauts take the steps required for the launch
by using the touch screen. The possible implementations of the service products in the

new environment are shown in Fig

Team structur Warehouse:
- Manager

- Operational manager

- Technical manager

- Technician

Services in the warehouse environment:
Multi Stage Deployment
Ramp-Up

E-Insight

IT-Services

SMART Services

Technical Service

Warehouse Operation Support
Resident Engineer

Hotline

Spare Parts Management
Escrow

Training

ure 41.

Team structur Rocket Launch:
- 1 Mission director

- 1 Crew captain

- 2-3 Astronaut

- 3+ Mission crew

Services in the alternative environment:
Start simulation via App

Control-Station expert

Dashboard with various data

Monitoring of the vehicle

Forecast of virtual functions, glight data
Check of space suit, outer and inner parts
Control-Station experten

Experienced astronaut

Radio communication to Control Station
Exchange of inner and outer parts

Small programming task

KNAPP Rocket Launch example

Figure 41: Parallels between KNAPP Warehouse and Rocket Launch

The representation of the technical service in the system landscape can be
experienced by testing and replacing worn or damaged parts of the space suit, or by
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servicing the outside or inside parts of the space capsule (see Figure 42). Some
parallels to the original logistics system can be identified.

Figure 42: Repair and Maintenance of a Space Capsule

6.2.4. “KNAPP Mini Warehouse” Concept

The mini-warehouse consists of the essential workstations of a real warehouse,
including virtually represented components.

In Figure 43, an automated logistics system is reduced to a small manual system and
in the last figure further abstracted to only its essential functions.

Figure 43: Logistics Warehouse System Abstraction

The processes in the smallest possible version remain identical to those of the large
system. A rough layout was created as shown in Figure 44. The stations were
compressed to such an extent that all necessary processes can still be displayed
without restrictions.
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Physical Learning Environment

Virtual

[0 _ -
I

Goods Out

Pallets with goods

Simulation of OSR

-

=
|
|
O/ ./
]
O/ e
]
O/ e
-

INENENEN
R

Simulation of
OSR

LT

Goods In

Figure 44: Overview of the "KNAPP Mini Warehouse" Layout

Initially, the workstations are planned by the participants to a certain extent. The

technicians then set them up and configure them.

After completion of the first warehouse system check, the warehouse is filled for the
first time with products. Before the goods can be stored, they must first be checked at
the check station (automatically or by a warehouse worker).

The goods are then virtually stored on a conveyor system in the high-bay warehouse
(OSR). From this point on, customer orders can be processed on a picking station and
transported on to dispatch, where they are again subjected to a quantity and quality

check.

Finally, these are grouped into batches and transferred to the outgoing shipping

department.
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6.3.

Decision

The following questions are used as guidance for the decision process:

Is the system environment (the processes) known to the customer?
Does the system landscape provide an emotion/fun factor?

Is teambuilding/teamwork possible within the groups?

How does the idea appeal to the customers?

Is the effort regarding transport to the customer and setup high?

Is the number of participants scalable?

Is the system expandable for new services?

What image does KNAPP give the customer?

It is necessary to recognize the unconventional ideas and their parallels to the KNAPP
services, as well as to ensure for the "Mini Warehouse" that no negative connection to
KNAPP products arises.

Considering the criteria and an additional input session with selected KNAPP service
employees, the "KNAPP Mini Warehouse" was chosen for the next development step.
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7 Phase lll - Final Concept Design

In the last project phase, a detailed conceptual design of the "KNAPP Mini Warehouse"
will be developed, continued with the new title "KNAPP Service Factory." In the
following pages the learning environment, the layout, as well as the procedure and the
contents of the training are described. Figure 45 provides an overview of the activities
of Phase Il

» Concept Design .’{ r \W
» Development of a -&- (Y a

Concept for the Learnin
P 9 Interviews for > Process Development _ Service Modules and Layout of the Pilot Prototype

Factory (Environment,
Process, Content) create Use-Cases of the Learning Factory = Learning Exercises Service Factory at TU Graz

Figure 45: Overview Phase llI

7.1. Interview Round 2 for the development of Use Cases (Macro Level)

For the second interview round, an excel sheet was created on the bases of the current
state analysis. This document was previously evaluated and reviewed by the project
management and forwarded to selected KNAPP employees for revision.

Table 6 shows an excerpt of the revised excel file. The individual services are listed in
the columns. The rows are structured into the following categories:

e Service description

e Customer benefit

o KNAPP deliverables

e Customer view (purchase motivation)
e Use Cases

¢ Plant behavior without service

e Plant behavior with service

The original file can be found in the Appendix C.
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Description Customer Benefits KNAPP Service Buyer

Empowerment Tools mit Frihwarnsystem

SMART SERVICES link digital and physical

systems, and 0 q . q

Syervices in an intelligent wa - independent interpretation (also possible
8 Ve without KNAPP)

Information of all relevant systems of plants ) . nutzen
- Empowerment tools with early warning system
are managed together,

- provides a quick overview
. d State of the Art Technologien die in anderen

- intuitive and easy to use elements
- Preventive and monitoring tools
- Mobile assistance systems and availability of all
relevant key figures worldwide and
Optimierung der Anlage & der logistischen
. . without having to be in the KNAPP network. P J 8 &l
Customers can also keep a grip on their plants. N . Prozesse
. - Monitor all systems against customer or KNAPP
group-wide or across several plants and can T A
3 N L thresholds, enabling immediate response or
exploit new potentials by gaining more ) 3 .
- . . proactive solutions to an emerging problem.
valuable insights into their processes.

their customers' business. Maximum Optimization & Transparency
logistics processes.

nachfrage

Erhohung der Verfiigbarkeit, die richtige
Information zum richtigen Zeitpunkt an die
richtige Person, erhohte Transparenz

Bereichen genutzt werden auch im Arbeitsumfeld

Selbst Informationen/ Entscheidungsgrundlagen
and enriched with added value to optimize herbeifiihren und nicht wegen allem bei KNAPP

a. Maintenance

b. Inspection
Technical Services are designed to maintain c. On-site technicians
system reliability and functionality over time d. Add-Ons
through proactive and professional support
from KNAPP in the maintenance of the Professional maintenance and servicing increase
customer's equipment. long lasting system reliability the reliability of the system Maximize service life and avoid system failures
Objective: Determination and assessment of Well-maintained investments retain their value
the actual condition or minimization of wear for longer.
and tear

"Zero Defect" systems also need maintenance to
extend their service life.

A. Spare parts consulting

B. Spare parts procurement

The proper operation of a logistics system C. Online platform for spare parts
requires that the right spare parts are available

at the right time and in the right quantity. The Expert advice on tailor-made spare parts packages| Transparenz und VertrauenTransparency and

Rapid availability of a spare part

customer should therefore keep a number and Fastest possible delivery of individual spare parts |trust
selection of spare parts recommended by in case of need
KNAPP in stock at the plant location Online request for spare parts (e-insight)

Ongoing data collection and analysis for optimal
life cycle planning

Table 6: Excerpt of Use Cases and Customer Benefits File

The new information is used to define the customer benefits of each service more
precisely.

The exercises described below are developed by the customer benefit in a
brainstorming unit in the project team and finalized step by step.

7.2. Storyboard of the Training

The training in the KNAPP Service Factory is divided into three phases:
e Set-up Phase
e Go-Live Phase
e Warehousing Phase

The use cases collected from the interviews are used to create the training exercises.
In the interviews, the services and the matching use cases were additionally allocated
to the phases in which they have the most significant impact based on the assessment
of the employees. For each phase the exercises are pictured in the next chapters.
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7.21. Training Content of the Set-up Phase

The first phase serves to develop an understanding of warehouse processes and the
various warehouse components. The participants familiarize themselves with the new
environment. The structure of the training module is as shown in Figure 46. Each
exercise has the task of teaching specific content (customer benefits), which is
summarized in the boxes on the right of the figure below.

The following services are displayed in the set-up phase:

e e-insight

Resident Engineering

e |IT Resident Engineering

e Spare Part Management

: flisipaiicpartsianlianzelhiomsaliesivii e . The participants take objectives and requirements of Rarticipants kriow:allslements and tiel,
individual elements of the learning environment P P: ) el functions. Participants can independently
2 = 4 2 " the warehouse to be created from the project plan and o .
(information, technical details, etc. can be found in the are familiarized with process key figures, apply e-insight and recognize the added
documentation in e-insight). : value.

2 3
L:;;;T:':i’:: ?;?:;:::]c:ir:fe;nizpeg?ﬁ::e;:?c?f;:; Participants check the interaction of hardware and c Participants receive background

— - e paricip software (clients, server) after setup. information on a warehouse as well as

and point out critical intersections and processes. N
connections between the warehouse

hardware and warehouse software.

“ - ) ) ) ) ) ) . The participants experience how much

Participants are already trained by trainers with regard to important workplace-dependent points (repair, operation,...). (How work is involved to train a resident
— KNAPP residents are trained on-site during the installation) technician
a.) Trainer gives advice on necessary spare parts from experience “ .

5 As soon as the warehouse has been completed and the 5 The goal is to teach the participants how
functionality has been checked, the participants check The participants store the existing spare part to handle spare parts correctly and the
whether spare parts (checklist according to spare parts themselves (order, lettering,...). importance of a spare parts package
package) are available. a.) Possibly extend package tailored to their industry characteristics.

Figure 46: Training Content of the Set-up Phase

The first module consists of five exercises. Figure 47 shows two of these exercises.
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Sequence

Exercise Description

Modus

o Introduction

Presentation of the "KNAPP Mini Warehouse" idea and intention (e.g. via video to
enable a better linking to the real situation)

Introduction to a KNAPP warehouse and the logistic processes as a presentation
Overview of
— Objectives and requirements of the KNAPP Mini Warehouse: What must the

warehouse fulfil? Whatis the warehouse designed for? (Specification of the
warehouse)

Theory

e Exercise 1
Setup of the
Workstations

e Exercise 2
Resident
Engineer

e Exercise 3
Setu,
IT-Infrastruktur

Each participant will be equipped with a tablet. In a short video or presentation, the e-
insight is explained over the tablet to give an overview of the functions and possible
contents.

The participants use the documentationand information in the e-insights to build the

learning environment:

— Description of the individual workstations and layout is used to arrange the
workstations according to the plan.

— The information is taken from the assembly plans of the plants in order to realise
the mechanical connection of the partial elements with the conveyor technology.

— etc.

At the same time as the workstations are set up, the participants are divided into
groups, which take over the configuration of 2-3 workstations.

The trainer team provides additional information to the groups on the different
workstations for the exact construction of the subcomponents, potential sources of
error and the correct use of the equipment..

The [T-infrastructure (software and hardware) of the warehouse is explained to the
participants. Hardware/Software interactions: What information is transferred from the
IT hardware components and the workstation to the service station?

Server training: The difference between virtual and physical servers and how they
work will be explained to the participants.

The next step is to connect the servers to the workstations. The server is positioned
in a glass rack to give the participants a better view inside.

Then the complete system is connected to the network, started and tested. In the
control station the system is recognized and displayed. (Visu)

If a connectionis interrupted, it will be marked in the Visu and must be checked. The
IP addresses are checked and the missingones are assigned so that a connection
can be established.

Theory

Practice

Practice

Theory

Practice

9 Exercise 4
IT- Resident
Engineer

@ Exercise 5
Spare Parts
Management

At the same time as the server is being set up, the trainer also trains the participants.

Training on the servers and the maintenance of the IT infrastructure are shown at the
facilities.

After testing the warehouse, the customer selects a spare parts package.
(The spare parts package will be calculated through a simplified risk management
analysis to select the appropriate package for the model Warehouse business case).

It willbe checked if the correct spare parts are in stock.

In the next step, the participants must find a suitable location for those and store the
spare parts.

It is important to note that the participants label the spare parts and store them in
such a way that they can be accessed quickly if necessary.

Theory

Practice

Knowledge to be
Communicated:

» Participants are familiar
with
» The workstations
» The process
» The procedure.

» The participants have
gained sufficient
knowledge for the next
tasks.

» They have become
familiar with the e-insight
and the content it
contains.

» Participants will
experience the effort for
training a Resident
Engineer and the
educational advantages
this brings with it.

» Developing an
understanding of the IT
hardware and its
communication with the
main system.

» The participants learn
how the IT infrastructure
is maintained and the
influence on the
availability of the plant.

» The correct handling of
the spare parts and the
influence of spare parts
adjusted to his critical
business hours is
explained to the
participant.

7.2.2.

Figure 47: Exercises in the Set-up Phase

Training Content of the Go-Live Phase

The second phase begins with the first storage of the goods and taking the first orders.
The phase starts with the first commissioning and lasts until the ramp-up of the
warehouse. Figure 48 describes the module of the Go-Live Phase and the lessons
learned during the training.
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e Ramp up Service

e Escrow

e Multi Stage Deployment

e Hotline

e Smart Services

The following services are being covered in the Go-Live phase:

The participants take on their
assigned oles at the beginning.
At goods receipt there is a
prepared paliet with x goods,
which has already been checked
for completeness.

The participants power
up the system with input

The order containers are checked
for che

2’“’ goods are "?"5"&';” "":"e Depending on the order, the
The filed boxes are led info the ood
ff:cmg’m 'g":o:?:e"mvmm OSR and stored there. (This OSRto order picking where they
o e o processis only simulated). are picked by a partcipant ino
by type in the OSR boxes: the sespectve ot cortainer
2 3

Atthe beginning, a copy
ofthe source code

Hand scanners are
exchanged and the software

cking
station. (Manual and/or automatic)
If the order container is picked
incomrectl, tis corrected locally by
direct clearing of the goods.

The checked order container is
transported o the packing station
and packed for the subsequent
delivery. (A suitable packaging size
wil be Selected by the operator.)

The packed goods are transported
via the conveyor technology to the
dispatch area for final delivery to
the customer.

Hand scanner is
defective and customer

(Smart Senvices)

from the trainer. The st(:rx:dmlpflz ::m::;ﬁ; i is checked in advance by contacts hotline for help. Digital Twin
trainer gives instructions e les Al et the emulation in order to The hotline contacts the Maintenance window
and guidance on how to i gfitel detect and correct errors scanner via remote calculation
proceedin order to jlisicanos seeh before they are played on maintenance in orderto KPI Dashboard
achieve a more efficient ccr:::l::xxet:;g;l‘p of . m"'se';"'e SDVS':)"‘m o repair the error. benchmark
run-up. (Ramp-Up) Eacron) (Wi Siage Deployment), (Hotline)

The participants get to know the
meaning of dependency when
operating the entire logistics
system via one system and what
consequences it has if the source
code cannot be adapted.

The participants recognize the
potential of risk minimization
through testing on the test system,
without influencing the live system
and expensive troubleshooting.

The participants will learn about
the hotline's contribution to plant
availability and the associated
rapid solutions.

The participants learn which
problems and possible sources of
interference can be avoided by
correct ramp-up.

Preventive services are shown to
the participants to enable them to
actindependently.

Figure 48: Training Content of the Go-Live Phase

The exercises planned for the Go-Live Phase are described in Figure 49.
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Sequence

Exercise Description

Modus

o Excrcise 6
Ramp Up

The system is started and already filled. The first orders have already been accepted
and processed.

= The system cannot fulfill the orders because there is not enough goods in the
warehouse and cannot execute dialogues with the software.

(e.g. throughput/h, provision times, picking performance, etc.).

The trainer takes over the managementduring the start-up of the plant and eliminates
any problems that may be caused by the participants..

Escrow

e Exercise 7

With the help of the trainer, the participants work out important KPIs for the system

Theory

Practice

A supplier changes the product code from 8 digits to 13 digits. Company Knapp is no
longer available to change it for the participants.

A simplified source code with a detailed descriptionis provided to the customer so
that the participants can adapt the source code. (e.g. Grasshoper)

Practice

e Exercise 8
Multi Stage
Deployment

= Since a supplier no longer produces the hand-scanners and also stops supplying
spare parts for this product, it is necessary to convert to a new one.

= The new hand-scanners offer easier/convenient and faster handling for the
employees. However, they differ in data processing and forwarding.

* In an emulated environment of the KNAPP learning factory, this software is tested
and checked in advance before used.

@ Exercise 9.1

Hotline

Exercise 9.2
Hotline

e Exercise 10
SMART
Services

= Whenthe goods enter the OSR, the height control is moved and no container can
enter the high rack anymore.

= Participants contact the hotline, which obtains information remotely and finds out that
the containers are too fully loaded and have been damaged.

* Atechnicianis informed and takes care of the repair.

Practice

Practice

= During decanting, the goods are scanned and during this process the hand-scanner
fails. The participants are not able to repair the failure and contact the hotline, which
is simulated as a chat assistant.

* The chat-assistantestablishesa connection to the scanner and tries to detect and
correct the error. The error can be found in the network configurationand is corrected
remotely.

= The participantis informed by the chat assistantand can continue working.

Trends:

= The participants analyze the performance of the previous years with the help of the
database with previous values and calculate the expected performance for the new
year.

= In the forecasting calculation, the market growth and the industry-specific benchmark
are taken into account and presented in a visually form.

Digital Twin:

= The participants are given the task of checking whether their stock is ready for the
peek of the Christmas season. (Figures are handed over to the participants by the
trainer.)

= The participants simulate the different ideas (system expectations, etc.) in order to
develop the optimal flow of goods.

Practice

Knowledge to be
Communicated :

» Understanding KPIs and

using them to exploit their
potential

Error minimization and
elimination through
support from the trainer

Safety for the system
availability in a special
case

Risk minimization of
shutdowns due to
unexpected errors caused
by changes.

Competent technical
assistance and thus rapid
solutions in the case of
incidents.

Preventive service tools
to enable participants to
develop solutions
independently.

7.2.3.

Figure 49: Exercises in the Go-Live Phase

Training Content of the Warehousing Phase

The Warehousing Phase describes the condition of the warehouse in which a plant
has been operated at full capacity for a longer period. Figure 50 illustrates the training
module of this phase. The errors occur during operation, which causes delays or
shutdown of the plant.
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The following three services are performed in the warehousing phase:

e Technical Services

e |T- Services

¢ Warehouse Operation Support

for completeness.

The participants take on their
roles_ At goods receipt there

isa

provided pallet with x goods,
which has already been checked

‘The order containers are checked

The conveyor beltis
already showing signs of
wear and wil be replaced
beforeit tears. (Technical
Senvice)

“The goods are delivered via the Depending on the oder, the
connecting elements (conveyor e b oo
technology) for decanting. At the. pesan o] from the OSR to order picking
station, the goods are removed OSRand stored there. (This where they are picked by a
from the packaging and distributed ). the respective
specifically n the OSR boxes. order container.
1 2

The reorganization
process on a server
overlaps with the working
time due to multi-shift
operation and the
servers are overloaded.
Monitoring detects them
before they are full and
provides help. (IT
Senvice)

for checking
station. (Manual andlor automatic)

The checked order container is
transported to the packing station

The packed goods are transported

the conveyor technology to the

and packed for the subsequent va

LA e el delivery. (A Sutable packaging Size dispatch area for final deivery to
direct clearing of the goods. operator.)

3

Due tothe change in the
order situation, stock has
problems. With the help
of goods flow analyses,
ABC analyses and
storage location
definitions etc. KNAPP
experts optimize the
warehouse. (Warehouse
Operation Support)

The participants recognize the
benefits of preparation against
sudden wear failures without

The participants learn the
benefits of preventive methods

to hedge against

The participants learn a sample

and how they optimize
warehouse and increase

of the techniques of experts

a
both

compromising availability. market/business changes.

quality and productivity again.

Figure 50: Training Content of the Warehousing Phase

Figure 51 describes two of the three exercises from the last phase of the training.

Sequence Exercise Description Modus
a Exercise 11 = The participants are divided into groups and instructed by the trainer team how Practice
Technical maintenanceis carried out.
Service
= At the work stations, the groups learn which components need special attention and
where wear and tear can already be seen (e.g. conveyor belt has initial tears).
= The trainer works out a repair plan together with the participants.
Exercise 12 IT-Service - Monitoring: . . . . . Practice
9 IT-Senvices = The warehouse has to change its working hours from 2 shifts to 3 shifts during the
Christmas season.
= Due to the reorganization, whichis now taking place at the same time as the new 3rd
shift, the database of the server is in danger of running full.
= Through the IT monitoring the hotline is informed before the problem occurs and
deletes old "logfiles" in order to create storage space and subsequently to investigate
the cause (in this case: simultaneous reorganization and warehouse operation).
9 Exercuse 13 * Due to a new market situation, the order volume of the warehouse is changing. The Theory
Warehouse warehouse cannot react to this change and no longer works in a way that conserves
Operation resources.
Support _— . o ;
= The trainer instructs the participants in various valuation methods (goods flow
analyses, ABC analyses and storage location definitions, etc.).
= The participants create a requirement catalog which describes the new situation. Practice

By applying the learned methods, the participants optimize/expand the warehouse
based on the requirements to be fulfilled.

Knowledge to be
Communicated:

» Elimination of possible

failures and thus risk
minimization through
unforeseen failures of
wear parts.

A change in market-
specific requirements has
an impact on business
activities, providing
protection against
unscheduled failures.

A comprehensive and
accurate improvement
requires a lot of
knowledge and
experience to optimize a
warehouse.

Figure 51: Exercises in the Warehousing Phase
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7.3. Freeze of concept
Based on the evaluation of the created exercise, the following next step are derived:

e The separation into phases didn’t help the objective of creating more impact on
the understating of the participants, therefore the differentiation in different
phases will be eliminated.

o The first use-case descriptions need further adjustments.

¢ A final layout including all elements has to be designed.

7.4. Designing of the KNAPP Service Factory Layouts

Simultaneous to the creation of the use cases and exercises, the necessary system
components are filtered out, which must be included in the learning factory. In several
iteration steps, two layouts are developed based on the sketch from the rough concept
using the additional information for the Service Factory. The first layout meets the
specification: transportable in a sea container. (Figure 52) However, the second layout
is planned as a non-transportable system with more scope for expansion. (Figure 53)

PICKING

HI :
i el
DECANT

Checking
y Error Ramp

RACK

10 m

= OVERSTOCK +
{- BULKY GOODS SPARE PARTS
> =

i

EMPTY TOTES

CONTROL
RCOOM

Figure 52: Transportable Layout of the Service Factory
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Figure 53: Non-transportable Layout of the Service Factory

7.5. Development of service packages

The interconnection of certain service products makes it impossible to separate them
into phases. Therefore, the services are combined into packages that deliver the
desired synergies for and meet different plant needs. These service packages will be
used to develop training packages.

7.5.1. Overview of the Service Packages

Figure 54 provides an overview of the result on the bundled service packages. Each
package builds on the previous one. This means that the services contained in the
"Basic" package remain in use when upgrading to the next "Classic" package level.

Logistic Control Room*
Resident Engineer Mobile Assistent*
Monitoring Appliance Technical Control Room Logistic Consulting
Hotline Monitoring & Capacity
Management
Ticketi ¢ intai i
icketing System Maintainance & Inspection Backup-System Check
Spare Parts Consulting Spare Part Package & und IT Infrastructure
e-insight Management System Update Service
Classic Classic Classic
Basic Basic Basic Basic
Essential Essential Essential Essential Essential

*still in development
Figure 54: Service Packages

A training schedule for customers is planned by using the service packages.
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7.5.2. Training Schedule

As shown in Figure 55, the training plan consists of three parts - the intro, the service
package training and the final outro.

» Introduction Presentation » Assignment of Roles Duration

» Presentation of Stations » Familiarization with the Mini-Warehouse ~0,5h

E » Performing exercises and scenarios ~1,5h
» Performing exercises and scenarios ~1,5h
L Individually
selectable

» Performing exercises and scenarios ~1,5h

Intro

» Performing exercises and scenarios ~1,5h

» Feedback ~0,5h

» Wrap-Up

<
o

Figure 55: Training Schedule of the Service Factory

7.5.21. Intro

The intro begins with an introductory presentation to familiarize the participant with the
environment. Next, the individual stations, the layout, the process flow, and the
necessary tools are explained. This is followed by the assignment of the roles in the
Service Factory. The participants take their positions and test the system for three
orders. As a closing of the Introduction, open questions will be clarified.

The aim of the introduction is to give all participants a basic understanding of logistics,
process flows and working methods in the learning environment.

The participants are later able to carry out more advanced exercises safely.

7.5.2.2. Service Package Training

As mentioned before the service packages build up on each other and are designed
to be held individually or altogether. In other words, if the customer is already using the
"Classic" package services and his plant can prevent breakdowns with the "Premium"
package services. A "Premium" package training is held with the customer. As an
introduction, the status quo is played through with the "Classic" packages to
experience the change of the before and after the implementation of the new services
intensively.
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Each service is divided into three sections and described:

. Scenario: The Scenario describes the situation in which the incident
happens.
. Solution: In the solution, a sequence of steps is given to eliminate or prevent

the incident described in the scenario.

. Benefits: In the last section it is stated what the participant should learn
during the exercise. The aim of each exercise is to communicate the benefits
to the customer.

In the next chapters, one service is described for each service package to illustrate the
approach. The complete training schedules can be reviewed in the Appendix D.

7.5.2.21. Service Package “Basic”

The Package "Basic" consists of the standard services, which should prevent major
downtimes or fix them quickly. The package "Basic" is described by the service
"Hotline".

As described in Figure 56, the system cannot be started, and a group leader has to
take care of the problem. In training, participants can experience the difference
between a helpdesk and a hotline. The damage/loss can further be calculated from the
downtime.

(1) The system fails to start because the server does not boot. (Reason: Nightly power outage caused)
. (2) Group leader must contact Helpdesk.

Scenario . o . . . .

(3) Since the incident occurs out of KNAPP business hours, the Helpdesk is available in 2 hours.

(4) The system is shut down for production.

(1) Hotline is notified immediately and checks for malfunctions.
Solution (2) After some time the problem can be identified and solved.

(3) Work can start as planned in the morning.

(1) Fastand competent help
(2) Availability during the entire production period

Benefits

Figure 56: Training Schedule of the Service “Hotline”

7.5.2.2.2. Service Package “Classic”
With the "Classic" package, the system is additionally equipped with IT services.

Many of the exercises build-up on each other, to experience the differences and
performance contrast of the services. The process created makes it more
understandable and comprehensible for the training participants. For example, the
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same scenario was selected for the "Monitoring Appliance" service as in the “Basic”
package for Hotline. The intention is to show the effects of a higher service package
on the system. In this case (see Figure 57), the end customer would have little or no
downtime due to the early warning from the new IT appliance.

s . (1) A power outage at night causes a corrupt database
cenario
(2) The system would not start before the start of production because the server does not boot. (analog to HOTLINE)

(1) Monitoring Appliance has already detected the problem and informed the hotline via e-mail.

(2) The hotline has already solved the problem using remote access.

Solution

(3) The customer receives an e-mail with information about the problem solved.

(4) The system can start as usual in the morning.

(1) Reduction of downtime
Benefits (2) Costsaving
(3) Time saving during troubleshooting

Figure 57: Training Schedule of the Service “Monitoring Appliance”

7.5.2.2.3. Service Package “Premium”

The "Premium" package offers customers additional safeguards and live monitoring of
their plant. By introducing a control room, the participants will be introduced with a new
tool.

Figure 58 shows a view of the "Premium" package using the "Technical Control
Station" service.

The learning factory has no monitoring or a point of contact until now — only some
cameras. No information is transmitted. To improve the situation, a technical control
station equipped with the visualization software KiSoft SCADA is introduced. The
participants experience in the KNAPP Service Factory how the new system enables
better control and better monitoring of the plant.
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(1)  The control station is a simple desk with screens in its initial state.

(2) Live camera images of the warehouse can be seen on the screens.

Scenario

(3)  No further information is transmitted.

(4) As part of the premium service package, the participants are provided a fully equipped technical control station.

(1) The technical control station uses KiSoft SCADA for visualization. The system provides real-time information.

Solution (2) The operational readiness of the technical systems such as conveyor technology or servers can be checked at any
time.

(1) Visualization of the plant status
(2) Control system of the warehouse

Benefits

Figure 58: Training Schedule of the Service “Technical Control Station”

7.5.2.2.4. Service Package “Smart”

The last package not only provides information but also prepares it specifically for the
plant. The "Smart" package should enable the customer to work independently with
the system and to prepare the system data such that the data can be easily interpreted
by the operates without help.

The "logistics control station" was selected for the presentation of the package, as it
builds upon the technical control station. Figure 59 displays the exercise structure. With
the logistics control station, the contents are custom-tailored, which give the
participants the freedom to decide which KPIs fit their system best. The overview is
more intelligent and provides predefined KPls. Further features are the capacity
utilization calculation for better planning of the maintenance plans.

(1) The technical control station only provides information about the technical systems.
Scenario (2) Process monitoring is not possible.

(3) As part of the Smart Service package, participants are provided a logistics control station.

(1) The logistics control station supplements the technical control station with the Smart Services dashboard.

(2) It delivers KPIs with a detail level of 5 minutes.
Solution
(38) Customized key figures can also be recorded and analyzed

(4) Capacity utilization calculations enable more efficient maintenance plans

(1) Intelligent overview
(2) Tailor-made contents
(3) Increased efficiency
(4) Empowerment

Benefits

Figure 59: Training Schedule of the Service “Logistics Control Station”
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7.5.2.3. Outro

The end of the training is formed by the Outro. The outro is one of the core elements
of the learning factory. In this step, the overall impression and the learned contents are
summarized and evaluated. A before-and-after comparison is repeated by the
participants, to rethink the experience.

The aim is to analyze disturbances in the customer's plant, to interpret them about the
experienced contents and to establish a connection to the real system. The outro
should provide an impulse to develop ideas for one's facility.

As the last point, feedback of the experienced is collected and discussed.

7.6. Detailed Descriptions of the Training Schedule Process (Meso Level)

The next step in the concept creation is the detailed description of the training schedule
processes. For two of the service packages (“Basic” and “Smart”), a detailed process
description has been created within the scope of the thesis.

First, the different roles within the warehouse have been described. Taking the roles
into account, process descriptions for the “Basic” and “Smart” Package have been
developed and will be presented in the following chapters. Only an excerpt of the
scheduling process is presented. The complete documentation of the “Basic” and
“Smart” Package training schedule description is provided in the Appendix E.

7.6.1. Roles in the Service Factory

Seven different roles are assigned in the Service Factory. Each part has one work area
with activities to cover. The following roles arise:

— Group leader: The group leader takes over the leadership of the group. He gives
instructions to the other participants and organizes the group.

— Control station technician: The participant operates the control station, gives
instructions and monitors the process. He receives direct instructions from the
group leader and provides him with information.

— Technician: The technician is responsible for all repairs, as well as maintenance
and inspection of the facility.

— Decanting: The participant is responsible for ensuring that the goods are picked by
type for storage. The goods are then transported to the OSR (high-bay warehouse)
via a conveyor belt.

— Order picking: Depending on the order, the goods are transported from the high-
bay warehouse (OSR) to the picking station, where they are placed in the correct
order container by the participant.
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— Checking: The order container is checked for correctness (are the correct goods in
the container) and completeness (is also the correct quantity in the container) by
the participant.

— Packing: The inspected goods are packed by the participant for shipment in a
suitable box and labeled with the shipping information.

7.6.2. Detailed Descriptions of the Processes of the Intro

The introduction should not take long and is limited to a duration of 30 minutes. As
described in Table 7 after a short briefing on the learning factory and the logistic
process, an active familiarization with the work stations by carrying out the tasks of the
various stations follows.

[Agenda________Comtent ___________________________|Modus | Duration (min)
1. Presentation of the » The "KNAPP Service Factory" will be presented to the (De-)Briefing 10
Learning Factory participants.

» Idea and Intention
» Overview of the training contents
» The e-insight is presented in a short video/presentation.
» Short introduction of a KNAPP warehouse and the
logistic processes. (e.g. via video to enable a better link
to the real situation)
» Assignment of roles

2. Familiarization with » Getting to know the system and stations: Exercise 20
the workstations » The participants go to the work stations and start
the warehouse for the first time.
» A standard work scenario is practiced by the
participants.

Table 7: Detailed Descriptions of the Processes of the Intro

As a preparation for the next step, Figure 60 summarizes the necessary documents
and materials for the moderator and participants and shows which area is affected
during the introduction.

Teaching notes

» Documentation of introductory

presentations BOXES
» Moderation notes/instructions | | i G5 ERSHESEESE e ' -
L«
Learning notes ( g
» Standard Operating Procedures
10m
L

.’/ OVERSTOCK +
) M EMPTY TOTES
Exercice material I ) BULKY GOODS  SPARE PARTS I

» Prasentationsvideo [ .

» Handout e-insight ROOM 19m

D affected area

Figure 60: Overview of the Necessary Documents for the Introduction Session

86



Phase Ill — Final Concept Design

7.6.3. Detailed Descriptions of the Processes of the “Basic” Package

The package "Basic" consists of three different exercises, Hotline, Maintenance and
Inspection, as well as Spare Parts package and Spare Parts Management system. For
illustration purposes, Table 8 describes the Hotline service procedure.

m_

1. Introduction » Presentation Exercise: (De-)Briefing
» Starting of the plant in the morning is simulated
» All participants head to their stations
» Preparations are started
» Incident occurs and must be solved

2. Working without Participants start to power up the plant Exercise 10
Services » Error occurs
» Server does not start, system stops running
» Group leader looks in the manual
» Manual recommends to call Helpdesk
» Helpdesk is called
» Automatic answering machine, because outside
business hours
» Problem cannot be solved (until Helpdesk is reachable)
» Exercise ends after 2-3 minutes

v

3. Debriefing » Debriefing of the experience (De-)Briefing 10
» What problems occurred?
» What would have helped?
» How could the problem have been solved better?
» Debriefing moderated by trainer
» Points are recorded on prepared poster

4. Working with Services » Participants start to power up the plant Exercise 10

» Error occurs

» Server does not start, system stops running

» Group leader looks in the manual

» Manual recommends to call Hotline

» Hotline is called

» Hotline provides help or solves the problem

remotely
System can be started normally

» work could start -> end of exercise

5. Wrap-up » Discussion/preparation of the experience (De-)Briefing 5
» Participants reflect the impact of the service

Table 8: Detailed Descriptions of the Processes of the “Basic” Package

The materials and documents listed in Figure 61 are necessary for the “Basic” training
session. In the Micro level, these materials and equipment have to be developed
/designed and procured.
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Teaaching notes

» Process description

» Moderation notes/instructions

» Brief description current state
» Standard Operating Procedures

N ) OVERSTOCK +
Exercice material BULKY GOODS  SPARE PARTS

» Poster for Debriefing I > EBEE 0

» Notes for participants ROOM 19m

EMPTY TOTES

» Communication device (telephone)

; ffects
» Folder with emergency numbers D HiistE e

Figure 61: Overview of the Necessary Documents for the Introduction Session “Basic”

7.6.4. Detailed Descriptions of the Processes of the “Smart” Package

The "Smart" service package has a different structure. The services bundled in the
"Smart" package are complementary and affect the entire system and not just
individual areas. The exercise is designed in the form of a case study and must be
studied by the participants. For comparison purposes, the groups are equipped with
different tools and technologies. Table 9 explains the procedure for all services in the
package.
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L S S T

1. Introduction >

2. Case Study >
Preparation

3. Group work >

4. Wrap-up >

>
>

Presentation of Exercise: (De-)Briefing
» Operators (trainer team) operate the system
» KPIs should be recorded in order to solve a case
study (e.g. reduce lead time / increase
throughput).

Participants are divided into 3 groups and solve case Exercise
study independently of each other.

» Group " Pinboard and stopwatch "

» Group " Logistic Control Centre + Mobile Assistant

» Group "Logistics Control Center + Mobile Assistant
+ Logistics Consulting"
Case study will be read by the participants, followed by
a brief discussion

Participants begin to record KPlIs: Exercise
Group " Pinboard and stopwatch ".

» Participants record KPIs manually with stopwatch

by observing locally
Group " Logistic Control Centre + Mobile Assistant ".

» Participants are provided with KPIs by the
logistics control center

» The mobile assistant also allows the
simultaneous inspection of the plant in order to
conduct interviews or to inspect the process.

Group "Logistics Control Center + Mobile Assistant +
Logistics Consulting”

» Participants will receive additional support from a
logistics expert who will advise them on how to
solve the case.

Participants develop case study solutions
Exercise ends after 20 minutes

Comparing the results of each team (De-)Briefing
Evaluation of the results

Debriefing of the experience

How difficult was it to collect the KPIs?

» How was the case study perceived?

» What would have helped?

» How could the case study be solved more easily?

\4

Debriefing moderated by trainer
Points are recorded on prepared poster

OBJECTIVE: Participants recognize the added value of the
services "Logistics Control Center", "Mobile Assistant" and
"Logistics Consulting". The resulting high availability of KPIs
simplifies planning, optimization and adaptation work

Table 9: Detailed Descriptions of the Processes of the “Smart” Package

50

20

20

The various materials listed in Figure 62, including the case study, are required to
implement the exercise.
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Teaching notes
» Process description
» Case study

» Moderation notes/instructions

Learning notes

» Handout on KPIs

» Standard Operating Procedures
» Case study & preparatory questions 10m

Exercice material

» Poster for Debriefing
» Notes for participants

» Pinboard
» Stopwatch
» Tablet D affected areas
Figure 62: Overview of the Necessary Documents for the Introduction Session “Smart”
7.6.5. Detailed Descriptions of the Processes of the Outro

The Outro closes the training. This is organized as shown in Table 10. The experienced
and witnessed contents are summarized and reflected again in the outro. Also, this
unit also serves to receive feedback on the KNAPP Service Factory and to use it for
internal improvements.

L S S [T

1. Wrap-up

2. Feedback

2. Idea generation

v

vyvyVvyy

Debriefing of the experience (De-)Briefing
» Reflection of contents

Debriefing moderated by trainer

Points are recorded on a board

How do you like the content presented? (De-)Briefing 5
What do you think about the methode used?
What should be done differently/improved?

What could the participants get for their camp? (De-)Briefing 15
Where do they see the greatest benefit for their facility?

Where are the problems in their plant?

Which services are best suited to solve their issues?

Table 10: Detailed Descriptions of the Processes of the Outro

For effective performance, the documents listed in Figure 63 should be prepared and

used.
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Figure 63: Overview of the Necessary Documents for the Outro Session

7.7. Morphological Analysis of the KNAPP “Service Factory”

For the design of the concept a morphological analysis has been made to keep an
overview of the overall targets and settings of each dimension of the learning factory.
The morphological box is based on the approach from the Paper “Learning Factory
Morphology” by Tisch M. et al. The analysis used was manly design for learning
factories focusing in the field of production but with few adaptations could be used as
a guidance for the design of the logistics factory displaying logistic service products.

An excerpt of the resulting morphological analysis of the KNAPP “Service Factory” can
be seen in Figure 64. The complete morphological analysis of the Service Factory

designed for KNAPP is in Appendix F.

I 2.1 Main purpose | I Education | Vocational training

[ 2.2 Secondary purpose | [ Test environment/pilot environment | | Industrial production

2.3 Target groups for education and Students | EREIOVEES

i Pupils -
trainin PhD Apprenti Skilled
° [Bacheor | [waster | [iGerss | [N EEFEE TN

2.5 Targeted industries

[ Mechanical & plant eng. | | Automotive |

I Chemical industry I I Electronics I I Construction

|

2. Purpose and targets

) [Il—'—ro uction management &
l 2.8 Research topics | oraanization

Figure 64: Excerpt of the Morphological Analysis of the KNAPP Service Factory

163

163 Based on Tisch, Ranz, Abele, Metternich, & V., 2015

[ 2.6 Subject-rel. learning contents | efﬁi%lrzgs | | Lean mgmt | CPPS
l 2.7 Role of LF for research | Research object
||Resource efficiency || Lean mgmt |
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8 Pilot Prototype

The last part of the practical development of the Service Factory is the creation,
implementation and testing of a pilot prototype to experience the concept. The learning
environment setup contains all relevant components for a real warehousing process
and further demonstrates the relevant functions of a warehouse.

Among other things, this includes the software used for individual workstations,
abstracted technologies from real storage systems (e.g. "Pick to Light") as well as a
higher-level control of the entire process. The employees of KNAPP AG were invited
to work in the physical test setup and to experience the service products included in
the "Essential" and "Basic" packages. Figure 65 shows the Layout that was developed
for the pilot Prototype in the LEAD Factory at the TU Graz.
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Figure 65: Layout of the Prototype of the Service Factory

The Training starts with an Introduction, followed by the exercises without and next
with implemented services. The last part of the training is the Wrap-up and discussion.

Introduction

During the introduction the trainer explains the events and system. He hands out the
handbook with the plant description.

Practice

The exercises are first played through without the integration of services and in the
next step with implemented services. To trigger failure events, the facilitators use
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different product barcodes, which they can change during the practice. Three failure
scenarios happen in the system to experience the following service products:

e Hotline: The old hand-scanners are changed with new ones. The new hand-
scanners offer easier/convenient and faster handling for employees. However,
they differ in data processing and forwarding. The participants cannot identify
the problem. In the first round the helpdesk and after the hotline is contacted for
help to implement this in the new system. The barcodes need to be
parametrized.

e Spare parts management: A certain product creates an error in the “Pick-to-
Light” station and a defect part needs to be changed. The participants first need
to solve the situation by finding the defect part in the spare parts warehouse.
Initially there is no sorting and it takes a lot of time to find the part. With the
spare parts package the part can be found easy and fast.

e Monitoring: Label printer has a malfunction which cannot be solved by the
workers. Monitoring allows a technician to solve the problem remotely.

Wrap-up

The effect of the services on the warehouse is illustrated with a cost analysis. The
participants start with a defined capital which they have planned for service products
or error elimination.

Based on the outcome of this thesis KNAPP has decided to carry on and build the
“Service Factory” to develop awareness within customers.

Figure 66 pictures the final prototype and the used elements for the test setup.

Figure 66: Picture of the Pilot Prototype at the LEAD Factory at TU Graz
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9 Outlook: Challenges and Opportunities

Companies nowadays need to offer their customers maximum service, optimized
service processes and, finally, a customized service to increase customer satisfaction.
The changes in the intralogistics sector have led to a change in the operation of the
warehouses. Services have become a crucial aspect to operate the complex facilities
successfully. Operators face new and unknown problems which lead to a decrease in
satisfaction. Therefore, Intralogistics system providers are looking for innovative ways
to help customers.

The learning factory has proven to be a beneficial instrument for teaching the
connections and functions of sophisticated knowledge. The direct experimenting and
experiencing teaching content make the method unique. Learning factories in the
narrow sense, especially in the field of production and manufacturing education, have
experienced enormous growth in recent years. They have proven to be a promising
learning and innovation platform for various institutions. While physical products and
their process are investigated and researched, learning factories in the broader sense,
particularly for services/ non-physical products have remained mainly untouched.

Working with non-physical products is a great challenge. Service undergo rapid
change, and the pace in which services evolve is significantly higher compared to
physical products. This problem occurred and took a lot of time when defining proper
use cases for the learning factory concept during this thesis. Many new service
technologies and approaches are created within a short period, and progressive
digitalization opens up the additional potential for services (Service 4.0). The learning
factory concept must keep up with these changes and furthermore, proactively
innovative to be attractive.

The learning factory idea allows participants to learn new technologies and services,
but they also experience how to select suitable services for their systems and how to
implement these approaches in their facilities subsequently. Since the above
presented is still in the implementation phase, there is still a need for adaption and
improvement on several stages during the prototype trainings.

But using the learning factory for awareness training of customers opens up not only
new possibilities to increase customer satisfaction but also to create a stronger
connection to the customer's facilities. The resulting high exchange of knowledge helps
to understand the needs of plants better and to address these with new products,
changes in processes, etc. This opens up great innovation opportunities for the
intralogistics system providers, not only in the field of service product but throughout
the company.
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Phase der Lernumgebung

Betrieb des Lager
(ENT T O seit langerer Zeit bei
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Systemlandschaft “Formula KNAPP” iy

Ablauf:

Das System besteht aus Modellautos, dessen Fernsteuerung, Ersatzteilen und Werkzeugen fiir den
Boxenstopp, sowie Benzin, einem Touch Screen Bildschirm und 2 PC. Die Systemlandschaft wird vom
Teamchef geleitet, welcher mit Hilfe seiner Crew strategische Entscheidungen fir den Piloten trifft. Der Pilot
hat die Fernbedienung und ist fiir das Manovrieren des Fahrzeugs zustindig.

System Abstraktion:
Formel 1 Go Kart Modellauto

Rollen im KNAPP Lager vs. Rollen in der Formula KNAPP Wi
Teamstruktur Lager: Teamstruktur Formel 1 Team:
- Manager - 1 Teamchef
- Lagerleiter - 1 Technischer Leiter
- Lagerarbeiter -1 Pilot
Services im Lager: Service in der Alternative:
Multi Stage Deployment Streckensimulation mittels App
Ramp-Up Kurvenverhalten bei richtiger Anwendung
E-Insight Dashboard mit aktuellen Daten
IT-Services Monitoring des Fahrzeugs
SMART Services Forecasting und Strategieplanung
Technischer Service Reifenwechsel, Tanken, etc.
Warehouse Operation Support Fahrverhalten Analyse, Strategie
Resident Engineer Pirelli externe Ingenieure od AVL Ingenieure
Hotline Funk-Kemmunikation
Ersatzteilmanagement Motoren peremegssmetsn woun, wour <, Reifen, Sprit
Escrow kleine Programmieraufgabe
Training schnellere Rundenzeit mit jeder Wiederholung

Grobkonzept iy

Ubersicht ,,Formula KNAPP*
e [ s - S

Strecken Informationen;

—— » Streckeniange
~ Kurvenradien
= Wettedage

Box ~ Badenbelag

Box Aufgaben:

= Ersatzigillager

= Leitstand

= Siraiegieplanung
= Monitaring. .
Dashboard Anzeige:

~ Fahrzeug Monitaring
# Rundenzeiten

~ Farcasting

= el

Fahrzeug Informationen:
= Ladestand

= Geschwindigkeit

= Motorlemperatur

- ele
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Grobkonzept Ty
H ki
Ubersicht ,,Formula KNAPP
Funiianan aus Elparbailung van Entscheiding
Strecken Informationen;
] = Streckeniange
# Kurvenradien
= Welterlage
Box ~ Bodenbelag
Box Aufgaben:
= Ersatzieillager
- Leitstand
= Strategieplanung
»~ Monitaring, .,
Dashboard Anzeige:
+ Fahrzeug Monitoring
# Rundenzeiten
= Farcasting

= el

Fahrzeug Informationen:
= Ladestand

= Geschwindigkeit
= Motortemperatur
- it

Formula KNAPP L]
TRAINING
e
\ — Neue Rennstrecke testen durch Simulation (z.B.: am
Smartphone/Tablet)

— wvon Beginn an bessere Rundenzeit

Formula KNAPP iy
TRAINING
il — Einbau neuer Achsen + neues Chassis
\ — ochne Hilfe schwer méglich = mit Hilfe kein Problem
\\ — neue Achsen missen Verbesserung erlebbar machen

(2.B.: Kurvenverhalten)
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Formula KNAPP hy
TRAINING

— Anzeige dber Tank

- Anzeige von Rundenzeiten
SRR .‘ ~ Anzeige liber Reifenverschleift

— Motortemperatur

Formula KNAPP e
TRAINING
27 — Tankanzeige
— Aktueller Verbrauch + "Forecast" liber Reichweite
o - Nutzen = rechtzeitiger Boxenstopp

Formula KNAPP Ty
TRAINING

P — Aktueller Verbrauch + "Forecast" Uber Reichweite
— Optimaler Boxenstopp
- Wartungsfensterberechnung"” = Boxenstoppstrategie

SMART Services
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Formula KNAPP
TRAINING

Technischer Service

iy,

— Service bei jedem Boxenstopp
— proaktiver Austausch von Komponenten beim
Boxenstopp

Formula KNAPP
TRAINING

Warehouse Operation Suppart

iy,

— Tipps fiir Fahrverhalten

— Tipps fir "Strategie”

— Tipps fiir Setting

— Darstellung durch schnellere Rundenzeiten

L e smm— -—

Formula KNAPP
TRAINING

Resident Enginearing

N

iy

— Trainer fihrt Bestzeit
— Trainer gibt Tipps fiir Boxenstopp (Reifenwechsel etc.)
— Externe Ingenieure (AVL, Pirelli, etc.)
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Formula KNAPP
TRAINING

— Steuerung reagiert nicht mehr - Fehlerursachen
(Empfanger bel Avto, Batterie in Femsteuerung, Frequenzbereich der

Femsteuerung, .. )
— Funk-Kommunikation: Headset-Kontakt zur Crew bei

Auftreten von Storungen

Formula KNAPP
TRAINING

'l - Reifenwechsel, Kugellager im Reifen,
— Tank leer
- Lager = Box (Reifen unsortiert, Werkzeug unsortiert,...)

f — Kosten =sch

e fl iU

TRAINING

Formula KNAPP

ESCrow

- Steuerung der Modellautos;
— Anderung des Setups méglich

/
/
Fle Ede Tools Help
Focketdesign  Motors & Confiouranon Ficht semdatons

/
/

[Ruest Mg Sourt Luader
E %

9 ellow Motor Mot Tube 1
= block
T Taoe for erone ook v

m
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Formula KNAPP iy
TRAINING

// — Fahrtraining = schnellere Rundenzeiten

— Gezieltes Coaching fiir Boxenstop / Kurvenverhalten /
Fahreinstellungen zeigt sich durch kontinuierlich
verbesserte Rundenzeiten

Darstellung
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iy,

KNAPP Rocket Launch

KNAPP Rocket Launch iy,

Ll‘
- L >
-
-y

| Training ;ﬁ"ﬁarsleaf:;ag l ICCne  Analyse .Spalfaktor’

- Debriefing

\

Systemlandschaft “KNAPP Rocket Launch” gy

Ablauf:

Das System umfasst eine Simulationskapsel und eine Control Station. Die Control Station ist mit Bildschirmen
und Computern ausgestattet. Von dort aus leitet der Mission Control die Crew, welche seine Anweisungen
ausfiihrt und den Funkkontakt zur Simulationskapsel halt. Die Mission Crew ist zustandig fir den auften und
innen Check der Kapsel und kénnen bei Bedarf Reparaturen vornehmen.

In der Simulationskapsel befinden sich die Astronauten. Diese ist mit einem Touch Screen ausgestattet. Uber
den Touch Screen werden die notwendigen Schritte fiir den Start ausgefiihrt von den Astronauten.

System Abstraktion:
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Team structur Warehouse:
- Manager

- Operational manager

- Technical manager

- Technician

Services in the warehouse environment:
Multi Stage Deployment
Ramp-Up

E-Insight

IT-Services

SMART Services

Technical Service

Warehouse Operation Support
Resident Engineer

Hotline

Spare Parts Management
Escrow

Training

KNAPP Lager vs. KNAPP Rocket Launch

iy,

Team structur Rocket Launch:

- 1 Mission director

- 1 Crew captain

- 2-3 Astronaut

- 3+ Mission crew

Services in the alternative environment:
Start simulation via App

Control-Station expert

Dashboard with various data

Monitoring of the vehicle

Forecast of virtual functions, glight data
Check of space suit, outer and inner parts
Control-Station experten

Experienced astronaut

Radio communication to Control Station
Exchange of inner and outer parts

Small programming task

KNAPP Rocket Launch example

Grobkonzept

Ubersicht “KNAPP Rocket Launch”
[ Eslig

I ; wan |
| Furksanan aus

iy,

- gl

Alahi
Elartsaiisng van

‘o’ o’ o’ \@/

.
,
.

i

s

i

¥

{
i Control Room
i

i

1

1

i

!

1

'
A
.
3 ——
A
",
X ¢/ ¢
Raumkapsel

Control Room Aufgaben:
- Stategieplanung

# Routenberechnung

# Forcasting

Dashboard Anzeigen:

~ Raketen Menitoring

~ Insassen Monitoring

= Umwelt Monitaring (VWetter, frei Bahn. etc.)

Kapsel Infermationen:

# Trelbstofftankfillung

» Saverslofftankfillung

» Vitatfunktionen der Insassen
» Position

» Geschwindigkeit

» Etc.

KNAPP Rocket Launch

-Spalfaklor
= Sggﬁeﬁn_g__.
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KNAPP Rocket Launch
Ausbildung

[ s sage Devoymen [

# ‘.';'Lll_ll

— Simulation des Starts und der notwendigen Schritte
— Testumgebung um magliche Fehlerquellen vorab zu
kldren

Fle ES# Tools Help

Matorn B Configu

[cuest Pagraa Somrt Luader |
tge G

&

T i Noss Eone Trarsition
B ManBody nbe %
T BueCeieng g
Bl 8 el Mot Moust Tube |
I Engre block
S Taos b ergine buck w|

KNAPP Rocket Launch
Ausbildung

TR

— Control-Station Experten leiten durch Start
— Optimierung und Beseitigung von Anlauffehlern

KNAPP Rocket Launch
Ausbildung

My

— Dashboard mit Kraftstoffanzeige, Sauerstoffgehalt,
etc.
— Bauplane und Instandhaltungsbeschreibungen
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KNAPP Rocket Launch
Ausbildung

IT Services

— Sensorik liefert Daten

— IT System Checks zur Uberpriifung der Genauigkeit
und Funktionalitat

— Uberwachung der Subsysteme

KNAPP Rocket Launch
Ausbildung

SMART Services

b

>

- Aufwendige mathematische Berechnung aus
gesammelten vergangenheitsbezogenen Daten der
Ankunftszeit und der Flugbahn

— Wetterlage, Abschusszeitpunkt festlegen =
Wartungsfensterberechnung

— Benchmarkauswertung aus friiheren Starts

- \italfunktionen der Insassen, Kérperliche Belastung,
Sauerstoffgehalt etc. Toleranz

)
NUW
Lif) fnanay

L ey =
< &
<2 )

i

KNAPP Rocket Launch
Ausbildung

Technischer Senvice

P

i

iy

- Weltraumanzug Zustand
— Service von auften oder innen Teilen etc.
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KNAPP Rocket Launch
Ausbildung

Warehouse Operation Support

,'/

7

5

i '.Ll.'.'

— Control-Central Experten bei Problemen liefern
Vorschldge zur Optimierung
- Lésungen zur Beseitigung der Stérungen

KNAPP Rocket Launch
Ausbildung

Resident Engineering .

i '.Ll.'.'

— Erfahrener Astronaut sitzt im Cockpit
— Erfahrener Leiter im Control Station

KNAPP Rocket Launch
Ausbildung

My

— Kontrollleuchten blicken auf = Fehlerursachen (redriger
Sauerstoff gehabt, Lecks, etc.)

— Funk-Kemmunikation: Kontakt zur Control Station-
Crew fir Hilfe
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KNAPP Rocket Launch
Ausbildung

Ersatzteimanagement

iy

— Ersatzteile werden ins All geschossen rechtzeitig bzw.
sind bereits on Board - dramatisch bei fehlenden
Ersatzteilen

— Tausch von innen und aulten Teilen

KNAPP Rocket Launch
Ausbildung

iy

— System Source Code notwendig um Anpassungen
durch zu flhren

<A
HelloWorldLlabel Text = "Hello, worldi";
W
<IDOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0 Transitional//EN" "htep://wd
<html mlnas"htep://wi.wd.org/ 1999/ xhtml” >
<head runat="server”>
<titlerUntitled Page</titlex>
=</head>
<body>
<form id="forml" runat="server">
<div>
<asp:label runat="server® id="HelloWorldLabel ></asp:Label>
</div>
</ form>
</body>
</html>

KNAPP Rocket Launch
Ausbildung

iy,

— Monatelanges, hartes Training notwendig um
ausreichend vorbereitet zu sein
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iy,

KNAPP Bakery

KNAPP Bakery iy

Zutaten ¥ ' 0 ~IT-Senices
beraitstellen g Backen Techaische Sanse
Ml Siage Diegloyment

Systemlandschaft “KNAPP Bakery” iy,

Das System umfasst eine Backmaoglichkeit, Kihlvorrichtung und eine Rihrmaschine.

Ablauf:

1. Zutaten bereitstellen und Qualitat prifen

2. Zutaten nach Rezept vorbereiten und fiir das backen bereitstellen
3. richtige Einstellungen flir das Backen der Ware tUberpriifen

4. Anweisungen vom Konditormeister an die Backer und Lehriinge
5. Bestellungen werden Uber einen Bildschirm Ubermittelt

System Abstraktion:
Industrie-Backanlage Manufaktur
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Systemlandschaft “KNAPP Bakery” iy

Ablauf:

Das System umfasst eine Backmaoglichkeit, Kiihlvorrichtung und eine Mixmaschine. Im ersten Schritt werden
die notigen Zutaten zusammengetragen und auf ihre Qualitat gepriift. Im nachsten Schritt werden die Zutaten
nach Rezept vermengt und fiir das Backen vorbereitet. Der letzte Schritt ist das Setting der richtigen
Einstellungen fiir das Backen der Ware. In der Systemumgebung leitet der Konditormeister das Geschehen
und gibt Anweisung an die Backer und Lehrlinge. Die Bestellungen werden Gber einen Bildschirm Gbermittelt.

System Abstraktion:
Industrie-Backanlage Manufaktur Mini Backstube

KNAPP Lager vs. KNAPP Bakery iy,

Teamstruktur Lager: Teamstruktur KNAPP Bakery:

- Manager - 1 Besitzer

- operativer Leiter - 1 Backermeister

- technischer Leiter - 2+ Backer/Lehrling

Services im Lager: Service in der Alternative:

Multi Stage Deployment Backerei Kénig (Vorschlag Viktoria)
SMART Services Forcasting Sortenvielfalt, Backeigenheiten
E-Insight Dienstplane, Maschinenbeschreibungen
Ersatzteilmanagement notwendige Backelemente (Zutaten)
Escrow Geheim Rezept

Ramp-Up Kichenerklarung und optimale Nutzung
Warehouse Operation Support Layout- und Prozessoptimierungen
Resident Engineer gelernte Kiichenkraft (Trainerrolle)

Hotline technische Hotline oder andere

Training Skillset erlernen

IT-Services Uberwachung, Kapazitdtsmanagement
Technischer Service Austausch/Reparatur der Backutensilien

Grobkonzept gy

Ubersicht ,,KNAPP Bakery" S ‘ I -

Formen Information:
_I_. i = Formgenavigkeit
a Farmen

Kiihlschrak Anzeige:
= Artike|
= Zustand der Knethacken
Lager:
~ Rohmatenal
= Ersaizizile
Leitstand Aufgaben: Backofen:
= Prozessiiberwachung und -planung » Backtemperatur
= Forcasting der Auflragslage = Backzeit
= Auftragsplanung = Backfunktionen
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KNAPP Bakery

I;-:.'

Zutaten

-

L ———

-
il

KNAPP Bakery
ZUTATEN BEREITSTELLEN

Mutti Stage Deployment B

iy,

— Simulation des Backprozesses (Ergebnis z.B.:
Prozessschrittzeiten, Mengen der Zutaten...)

KNAPP Bakery
ZUTATEN BEREITSTELLEN

— Backwarensortimentplanung "Forecast”

— Bestgekauften Varianten und Geschmacksrichtungen
— Optimale Backtemperatur und —zeit

— Wartungsfensterberechnung
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KNAPP Bakery
ZUTATEN BEREITSTELLEN

iy,

— Technische Dokumentation der Maschinen,
Wartungsplane

— Roadmap der einzelnen Maschinen und
Komponenten

— Schichtenplan

8 B

KNAPP Bakery
ZUTATEN BEREITSTELLEN

Ersatzteimanagement

o

iy,

— Temperatursensor
— Backofenlicht
— Mixmesser/Mixstabe

KNAPP Bakery
ZUTATEN BEREITSTELLEN

Escrow

N,

iy

— Backrezept (dhnlich wie Coca Cola im Safe hinterlegt)
— Notwendig bei z.B.: Anderung vom Lieferanten
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KNAPP Bakery iy

..‘,.J L' »

-
- -~

““
—
‘.

e
AR
KNAPP Bakery iy
ZUBEREITUNG
/ — Einfiihrung durch Kiiche (Backrohr erklaren, efc.)
/ — Trainer dbernimmt Rolle eines Konditormeister

KNAPP Bakery wiy
ZUBEREITUNG
// — Beratung durch externe Back-Experten
/ (Konditormeister)
/ - Layoutanderung (Verbesserung vom Prozessablauf,
/ Personaleinsparung, etc.)
i — Lagersystem fiir Zutaten
//
ks
L
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KNAPP Bakery
ZUBEREITUNG

3

Resident Enginearing

\

iy,

— Gelernte Backkraft — sofort Einsetzbar
— Trainer dbernimmt Rolle als zusatzlicher Konditor

KNAPP Bakery

ZUBEREITUNG
/ f
.fl
S
\\\

iy,

— Technische Hotline zu den Maschinen (Backrohr etc.)
— Fermnwartung” des Backrohrs

KNAPP Bakery
ZUBEREITUNG

iy

— Training um richtigen Techniken zu erlernen

— Gezielte Handwerkstechniken notwendig fiir Zépfe,
Brezeln, Krinze, etc.

— Richtige Nutzung der Geréte
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KNAPP Bakery

~[T-Senices »
Backen -Tmlmus-A

KNAPP Bakery
BACKEN

iy
— Uberwachung der Backtemperatur (It. Anzeige
Backrohr)
— Uberwachung der Backzeit (It. Rezept vs. tatsachlich
bendtigte)
— Kapazitatsmanagement (Platzbedarf, maximaler
Output, ...)

KNAPP Bakery
BACKEN

iy

— Austausch und Reparatur von Hardwarekemponenten
(Backrohr, Mixer, etc.)

— Bei Tausch Check von KNAPP Experten,

— Blechfihrung bricht/verbogen.
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Use Cases and Customer Benefits

Gewichtung
fiir Konzept |Services KNAPP Lei: Storfalle Ohne Service Mit Service
Erleichterung in der Startphase
) ’ ) Tipps und Tricks von KNAPP-Experten : ) ) )

KNAPP stellt einen Techniker fir die LT ! 2 Die Anlagen werden immer komplexer durch den | Ein KNAPP-Experte oder Experten-Team ist vor Ort!
Rasche Antwort bei Fragen

mechanischen und elektrischen Belange in den ) e rragen ) hohen Grad der Automatisierung. Die Kunden | und leitet das richtige Hochfahren der Anlage und

" strukturierte, gezielte Einfihrung — weniger Fehler accer ) )
ersten x Monaten der Inbetriebnahme zur L e haben teils wenig Erfahrung mit den neven schult dem Kunden auf das Betreiben der Anlage
A Verfiigung. Der KNAPP-Techniker unterstiitzt | Unterstiitzung und et oot hoe o €| Absicherung gegen Fehler und Kopempetenzen | * Systemleistung ist um bis zu 50% verschlechtert |Anlagensystemen und bemerkt erst spé, dass sie | ein. Es werden Fehler verhindert in dem die Anlage
BED den Kunden bei iten, wie i in der Startphase B 50" o Ez‘échen ibertragen — Ubergangslsung ist moglich; nicht in der Lage sind das Lager selbststandig von Beginn an stabil zum Laufen gebracht wird

Einstellungen, Wartungen, B (B richtig zu betreiben. Das eigene Wissen wird und zusétzlich werden spezifische Verbesserungen
Verbesserungsmaoglichkeiten in der frihen Phase I

Problemmanagement und : ‘ anfanglich tberschatat. frih erkannt.

e iy SR Schnellere Leistungssteigerung des Lagers

' : Stabiles System durch richtige Bedienung

Alle Arten von Daten werden gesammelt

visualisiert, sodass wichtige Information lesbar Detaillierte Analyse des Ist-Stands als Vorbereitung des

und sofort verfiigbar sind und einfach Workshops sowie der Vor-Ort Analyse der realen

iberwacht werden kénnen. Gegebenheiten durch KNAPP Logistic Consultants im

Warehouse Operation Support liefert nicht nur Rahmen des Workshops

Daten ber die technische Verfiigbarkeit, Erheben von Optimierungspotentialen und

sondern geht noch einen Schritt weiter: Es Empfehlungen hinsichtlich moglicher Losungen

integriert auch die Warehouse Management Gemeinsames Erarbeiten und Uberprifen von KPIs

Daten aus dem Kundensystem. Diese Daten "“53""’"5"['"" :,',‘APP L"‘i‘s“k i"”e"e” o

nere mpulse setzen fir neue Ideen, Prozesse und Losungen » » KNAPP Experten nehmen sich dem Kunden-
We“‘f‘f‘ ';‘ leicht '55“:’5’;“'35’3"""“5’;“”" erformance Steigerung und mehr Transparenz | U die bestehende Anlage Der Kunde hat Probleme sein Lager 7u betreiben. | Der Kunde hat Probleme sein Lager rentabelzu |17 *7eried Toimen et cem o
verschiedenen Graphen dargestellt un durch Kennzahlensteverun Alle zuvor definierten KPIs kinnen auch vom Kunden Er kann trotz seiner Ressoucen die Waren nicht | betreiben. Die logistische L ist nicht y isse und die
sehr hoch |Warehouse Operation Support | Visualisieren dabei gleichzeitig Soll- und Ist- s selbststandig tiberpriift werden Transparenz optimal umschlagen. i und hat sich den verénderten - nisse

Stand nahe Echtzeit. Die Graphiken,
Diagramme und Daten werden auf die
Bediirfnisse des Kundenbusiness
maRgeschneidert angepasst.

Unabhéngiges System, welches Kunden die nétigen
Messwerte zeitnahe zur Verfiigung stellt
MaRgeschneidertes Dashboard angepasst an die
eigenen Prozesse und Bedilrfnisse

Integration und Visualisierung von multiplen
Niederlassungen im selben Dashboard, was gleichzeitig
fiir Vergleichbarkeit aufgrund der definierten KPls
sorgt.Moglichkeiten zusétzliche Spitzen im saisonalen
Geschift ebenfalls zusammen mit KNAPP abzudecken

Einfache und von
Ablaufen in allen logistischen Prozessen.

Marktbedingungen nicht angepasst, Waren
kénnen nicht umgeschlagen werden, etc.

nachhaltige Prozessoptimierung damit die Qualitt
und Produktivitat gesteigert werden kann.

Technical Services -

Ein von KNAPP gefilhrter und ausgebildeter
Software Techniker zur lokalen Produktions-
Unterstiitzung direkt vor Ort. Der IT-Service
Engineer dient fiir jegliche Software sowie auch
logistischen Themen als zentrale Anlaufstelle
fiir den Kunden. Bei aufkommenden und von
Kunden gemeldete Stérungen an der KNAPP

Techniker mit einem umfangreichen Wissen iiber
die KNAPP Systemlandschaft vor Ort

Wihrend der Arbeitszeit im Lager sofort
Verfiighar, alle KNAPP Zugriffsrechte auf die

Der Kunde ist nicht in der Lage seine Anlage

Kunde stellt samtlich benatigtes IT-Support
Personal vor Ort selbst. Meldung tber Stérungen,
fortlaufende Kommunikation und auch die

KNAPP definiert zusammen mit dem Kunden die
Aufgaben und Pflichten von einem oder mehreren
lokal stationierten IT-Service Engineers. KNAPP
rekrutiert die gewiinschten Personen und bildet

hoch | On-Site Resident Software Anlage fihrt er 2ur der Anlagenverfiigbarkeit - ' mégliche Durchfiihrung einer Stérfallbehebung |diese aus (erfolgt im besten Fall in der
R installierte Software softwaretechnisch zu betreuen. : ] . '
Techniker Behebung durch oder leitet diese ein im engen o g S S muss der Kunde selbst unter der g KNAPP ebenfalls die
Kontakt zur KNAPP Hotline. Ebenfalls wird der . KNAPP Hotline koordinieren. direkte Fiihrung und Weiterbildung des IT-Service
] ] Incidents und Problemen )
Kunde bei der Ausarbeitung von Engineers.
Verbesserungen und Changes unterstiitzt sowie
auch bei deren anschlieBenden Einrichtung
bzw. Installation.
Im Rahmen des Operation & Logistics Supports
(OL&S) beraten KNAPP-Experten den Kunden
insichtlich der iven und i
o Nachhaltige Prozessoptimierung und
Lagerlogistik (bestehende Prozesse werden o
ere e Kostensenkung durch ganzheitiiche
optimiert und neue logistische Prozesse
" ) Prozessberatung ) )
werden erarbeitet und auf die " Mit diesem Service kann das System eine
) Optimierung des Workflows ) ’ ’ ) : A )
Kundenbediirfnisse angepasst). Das Team ) . ) > ° ) Ohne dieses Service muss der Kunde mit viel maximale Leistung bringen. Die richtigen Prozesse
) . = ar > Leistungs- und Effizienzsteigerung durch beste | Produktivitiits- und Qualitatssteigerung durch ) ! ° ; o en. 2e e
sehr hoch | Operation & Logistics Support verfiigt tiber langjahrige Erfahrung im . Liefer- und Leistungsengpasse Aufwand alleine seine Prozesse durcharbeiten und | werden optimiert und die Artikel richtig gelagert.
) Beratung vom KNAPP-Experten Analysen und Expertenwissen * : cenop ;
operativen Lagermanagement. Die OL&S- ere daraus Verbesserungspotentiale ableiten. Dariiber hinaus werden kosten eingespart und
. Entdecken von méglichen Engpéssen und Nutzung °
Experten fihren Warenstromanalysen, ABC- " Ressourcen optimal eingesetzt.
des vorhandenen Potenzials
Analysen und Lagerplatzdefinitionen etc. durch. ) )
! i Optimaler Einsatz von neuen Technologien
Des Weiteren unterstiitzen sie den Kunden bei
der Erstellung von Kennzahlen (KPls) und helfen
Qualitatsstandards einzufiihren bzw. bei der
Steigerung der Qualitat.
) ) Die Wissensliicken beim Kunden kommen bei der
gutes Handling von Anfang an - geringe S ——
Die Trainings der KNAPP Academy erhhen die iten, or Bty ) . Das Training hilft den Lagermitarbeitern sich
L ‘ Riickmeldungen bekommt, dass Schulungen Bei allen Kunden werden die meisten Stérung i | ; )
Kompetenz und das nétige Fachwissen der der Anlage ) ; : ; ) . optimal auf die Anlage vorzubereiten und die
S S : ; — notwendig wéren. Wir geben diese Ratschlage  |durch einfache Handlingfehler ausgelsst (falsche ;
. - Mitarbeiter des Kunden fiir eine sichere S Gezielte Ausbildung der Mitarbeiter - S ) . : ) ) Aufgaben ordnungsgeméR durchzufiihren. Mit
mittel/hoch | Training . . . bestens geschulte Mitarbeiter . N . Fehlerminimieren weiter, jedoch nimmt man diese nur in den Anlagenutzung, falsche Informationen fiir 5
Bedienung, effiziente Fehlerbehebung sowie Gewinn an Kompetenz, nétiges Fachwissen, ; : e gezielten Schulungen kann Know-How aufgebaut
: . - S seltensten Fallen an. Ersatzteile, etc.). Durch Unwissenheit passieren ) h I
eine ordnungsgemaRe Instandhaltung der selbstandige Arbeitsweise : : > und vielen Handlingfehlern somit praventiv
Was hat das Service dazu beigetragen: Hatte aller Art vom Menschen verursachte Strfalle.
Anlage. e vorgebeugt werden.
préventiv dem Problem vorgebeugt
periodische Uberpriifung der gemeldeten
Incidents sowie die daraus resultierende Erstellung o _— . |DieProblem Management-Tickets werden in
" ! h Kunde erhalt in seiner ,Gewahrleistungsphase !
Im Rahmen des Problem Managements eines Problemmanagement-Ticket durch die 2nd i agl einem vorgegebenen Interval fur den Kunden
" ’ ! nur ,Helpdesk-Zugang" zur KNAPP Hotline. Ein ) .
werden vorerst noch nicht bekannte Ursachen Level Hotline Techniker e analysiert. Basierend auf der Analyse werden
i i —_ , ! Helpdesk-Zugang" beinhaltet keine °
fir Incidents analysiert und deren Behebung Die gleichen Stérflle treten mehrmals beim : odisch gesteverte Uberpril Verbesserungsvorschlige fur den Kunden
" . gesteuert. Anders als im Zuge des Incident Ursachenfindung und nachhaltige Lésung Koordinierte Analysen der Problem Management- Kunden auf. Die Ursache fiir die haufige ! periodisch g SIPTUTENE | erarbeitet.
mittel | Hotline - Problem Management N ) ! . ; der eingemeldeten Incidents. Problem Tickets
Management Prozesses, dient der Problem Tickets durch 3rd Level Entwicklungstechniker Auftretung derselben Storfalle wird nicht genauer ; -
" h ) werden nur in der Gewahrleistungsphase auf ) )
Management Prozess einer nachhaltigen untersucht bzw. analysiert. u _|IT Service Vertragskunden erhalten zusstzlich
p e Kundenzuruf* erstellt und daraus auch ,Bugfixing |~ " - ¢
L bzw. der L Im Problemmanagement erfolgen die Basis- . - einen eigenen technischen Betreuer (IT Engineer)
; i ” Changes" bearbeitet. nen
eines Problems. Analysen und Lésungsfindung fir das eventuell 2ur Koordination aller erstellten Problemtickets.
resultierenden , Bugfixing” (Change Management)
Wird im Zuge des Problemmanagement Wahrend der Gewahrleistung ibernimmt KNAPP
festgestellt das im KNAPP Lieferumfang ein Dokumentation und Spezifikation eines Bugfix Bugfix-Changes werden nur in der die Kosten fiir Bugfixes (Changes). Nach Ablauf der
Mangel oder Fehlfunktion existiert so wird zur Change i erstellt und Es i it sind Bugfixes (Changes)
Behebung eine koordinierte und nach ITIL Termin-Koordination Beim Kunden kommt der gleiche Fehler immer |gibt keine priorisierten Ressourcen bzw. Zeiten in wenn diese auf
el | -a G prozessgesteuerter Anderung (Bugfix-Change) | koordinierte, schnellere Umsetzung von Bugfix- | Koordination wahrend der Change Einspielung auf wieder vor. Er bekommt kein ausgearbeitetes | dem diese Bugfix-Changes entwickelt und umgesetzt werden machten.

8 ausgearbeitet. Der Kunde erhilt ein ,Request  |Changes Test & Live Systeme des Kunden Bugfix-Change, sodass seine Anlage opitmiert | ausgebracht werden. Gewiinschte Bugfix-Change | Kunden mit einem IT Service Vertrag erhalten
for Change (RFC) — Dokument” in dem alle Remote-Testbegleitung durch einen KNAPP werden kann. und Remote sind | einen eigenen technischen Betreuer zur
relevanten Informationen zum Nutzen, Techniker kostenpfichtig. Koordination aller durchzufiihrenden Bugfix-
Funktion, Installation und Testen des Bugfix- Changes.

Changes beschrieben sind.
« Analyse und Ursachenfindung
« Spezifikation
) ) ) « Release-Planung Wenn bei der Analyse eines Problem-Ticktets Der Kunde erhit in seiner Getielte Release-Planung von "Bugfix-Changes"
Sicherstellung einer nachhaltigen ) ; ; ) . - ! ) ;
mittel |€ - Problem tigung aus einem « Implementierung festgestellt wird, dass ein Fehler in der Software |, Gewahrleistungsphase” ,Bugfix-Changes*, die | durch den technischen Projektleiter kombiniert
Change horane « Validierung und Abnahme vorliegt, stellt KNAPP innerhalb der durch die allgemein verfilgharen KNAPP mit verkauften Changes, sowie Umsetzung durch
« Abschluss Gewahrleistung einen Bugfix zur Verfiigung Ressourcen bearbeitet und umgesetzt werden. | das exklusive Entwicklungsteam
* Dokumentation
1. Strfall: Ersatzteile fiir Reparatur nicht
ermittelbar
Was hat das Service dazu beigetragen:
Transparente Abbildung der wichtigsten Zugang zu Elektrikplinen und zum elektronischen
= i EBEN G CII e-insight bietet Zugang zu Anlagenplanen und zum
Servicebelangen, u.a. Anlage und installierte zentrale Anlaufstelle Ersatzteilkatalog 18st dieses Problem. : ‘ )
: e ) : > . . |elektronischen Ersatzteilkatalog, womit der Kunde
Komponenten sowie Support-Status Abrufen von individuellen Statusinformationen 2. Storfall: Aktueller Status der Tickets und Ohne e-insight knnte der Kunde Ersatzteile fr ron e
) h > ; ! j 3 ; das richtige Ersatzteil bestimmen und bestellen
(Roadmap) der Produkte des Kunden (Lifecycle- B Online-Anfrage zu Ersatzteilen Aktuelle Daten, mehr prozessunterstitzende laufenden Change Requests nicht ermittelbar Reparatur nicht ermitteln. Der aktuelle Status der : ! )
: V€ Transparenz - bietet Ubersicht ) ) ’ ‘ A kann. Es beinhaltet auch die Wartungsberichte,
Management), Dokumente, Incidents, Berichte Funktionen Was hat das Service dazu beigetragen: Tickets und laufenden Change Requests ist fiir den ’
L o Setien fert DUe ' ) Supportstatus, etc. AuBerdem hat der Kunde die
sehr hoch |e-insight etc., des Logistiksystem des Kunden. Anlage und Komponenten Kunde hat die Moglichkeit die Tickets samt Kunden nicht ermittelbar. o I o .
S : - : e o5 o N Méglichkeit Tickets samt Historie im e-Insight
Support-Status der Produkte (Roadmap) die richtigen Informationen zur richtigen Zeit, Historie im E-Insight einzusehen Das aktuelle e-insight erhalt der Kunde momentan | - % €} %/
Plattform fir Informationen Life-Cycle-Management richtig aufbereitet 3. Storfall: Dem Kunden ist nicht klar wer bei jedoch immer. A o B T A
Zugriff auf das Ticketing-System und RFCs Dokumente, Incidents, Berichte, etc. KNAPP wofilr zustandig ist e nce (R IR
Unterlagen fiir Wartung und Instandhaltung Was hat das Service dazu beigetragen: e
Ersatzteil-Mgmt und Bestellungen Kunde kann im E-Insight alle zusténdigen Personen
samt Titigkeitsbereich und Kontaktdaten
einsehen.
Mit dem Digital Twin von KNAPP kénnen
zukiinftige Simulationen erstellt und
nachtraglich Warenflisse visualisiert und
28 Optimierung des Warenflusses.
abgespielt werden. S b )
) Simulation von zukiinftigen Business
. Es werden alle Bewegungen im Lager ) ) .
falls es ins ) Verénderungen. ) ; ) ) ) Mit diesem Service kénnen Lagerengpasse erkannt|
N aufgezeichnet und aber ein Modell gelegt, : ) Die visuelle Abbildung von warenflussbedingten | Ohne diesem Service kann es passieren, dass der ronnen ag
Basic Paket o : . Schnelle Entscheidunggrundlage fiir i DreLne 5 esem oervice werden. So kann frihzeitig in einer
Smart Services- Digital Twin welches dem realen Lager-Layout entspricht. | Ermittlung von Engpéissen " Storfallen, sowie die Simulation und die daraus | Kunde nicht die gewinschte Warenmenge . eere
kommt/ L R Investitionsentscheidlungen. 3 e ) LagervergroRerung investiert werden und es
Damit kénnen Warenfliisse nachtraglich in resultierende Verhinderung von Storfallen. bereitsstellen kann ’
sehr hoch ] ) Darstellung des Warehouse model. kommt zu keinen Warenflussproblemen.
Zeitraffer nachgespielt und analysiert werden. !
yeier ! Tool zur einfachen und schnellen Lagerabstraktion
Mit dem darauf aufbauenden Simulationstool
v : (Replay basiert darauf)
k6nnen zukiinftige Erwartungen im
Business simuliert werden und frihzeitig
Bedirfnisse erhoben werden
verschafft raschen Uberblick
eigenstandige Interpretation (auch ohne KNAPP
méglich
SMART SERVICES verkniipfen digitale und glich) . Empowerment Tools mit Friihwarnsystem
i~ Empowerment Tools mit Friihwarnsystem - )
physikalische Systeme und mes ) ) Wenn eine Stdrung auftritt muss man sich zuerst
. A : intuitive und einfach bedienbare Elemente o A "
Dienstleistungen auf intelligente Weise. I e State of the Art Technologien die in anderen auf die Ursachensuche machen, bevor man diesen
* Préventive und Monitoring Tools ] - - : ) - ; o
Informationen aller relevanten Systeme von ) . s ’ Bereichen genutzt werden auch im Arbeitsumfeld |Mechanische, elektrische, IT oder logistische beheben kann. Dies kostet wertvolle Zeit wahrend
. Maximale Optimierung & Transparenz Mobile Assistenzsysteme und Verfugbarkeit aller o ) )
Anlagen werden zuammengefiihrt, ’ nutzen storfalle treten auf. die Anlage still steht. S B
‘ h relevanten Kennzahlen weltweit und ) ’ KNAPP bietet einen zentralen Datenspeicher fur
bewertet, angereichert und mit Mehrwert o ) Selbst Infor undlagen ) " s
° anemi das, ohne sich im KNAPP Netzwerk befinden zu ; " ’ - ) ) alle Anlagen eines Kunden mit langfristiger
wieder Kunden zur Optimierung ihrer ® herbeifiihren und nicht wegen allem bei KNAPP | Im Idealfall werden Stérfalle durch die Smart Anlagen werden immer komplexer, schwerer .
§ e " missen. ] ) ; ) Aufbewahrung der Daten. Das System optimiert
hoch |Smart Services logistischen Prozesse zur Verfilgung gestellt. p ) nachfrage Services verhindert - wenn es berechenbar, beherrschbar. Die Anlagen werden auch immer : ;
Uberwachung aller Systeme in Bezug auf Kunden- ’ ! - o ' ’ Lagerprozesse. Es gbit daher ein besseres
g ableitbar, vorraussehbar ist. groRer, es gibt viel mehr viel ¢ o
; oder KNAPP-Schwellwerte und somit die - - ) ) " Ber mit geringen Kosten und anonymen
Kunden behalten ihre Anlagen auch P ) ° Optimierung der Anlage & der logistischen mehr Informationen. Zudem wird das Geschift ! ‘
' " _ Méglichkeit zur sofortigen Reaktion oder . T e o Benchmarks mit anderen Regionen, Branchen.
gruppenweit oder iber mehreren Anlagen im e i Prozesse Ein gewisses Restrisiko bleibt bei von Tag zu Tag zeitkritischer (E-Commerce) - was
: " ’ proaktiven Lésungen eines sich anbahnenden ’ o :
Griff und kénnen durch mehr wertvolle Insights oy unvorhergesehenen Dingen. eine méglichst schnell Verarbeitung und
in ihre Prozesse neue Potentiale ausschépfen Erhhung der Verfiigbarkeit, die richtige Interpretation der Systeme benétigt.
Laufende Uberwachung von Komponenten : b ‘ )
rn - Information zum richtigen Zeitpunkt an die
! richtige Person, erhéhte Transparenz
Vibration usw. -> Einstieg in die pi B b P
Wartung!
Das te KPI-Dashboard
dass mehrere Anlagen gleichzeitig in
Dashboard und Reports visualisiert werden. Eist o ideal fir Alle wichtigen Kennzahlen sind firr den Kunden
Alle dargestellten Kennzahlen sind von KNAPP " anie - [T TUr sofort ersichtlich. Das personalisierte KPI-
personalisierbar & individualisierbar ; - "
gepiirft und iiber alle angebundenen Systeme ulthaite canmbilts Konnen Keine Visualisierung der relevanten Kennzahlen. | Dashboard erméglicht dass mehrere Anlagen
sehr hoch |Smart Services - KPI Dashboard | einheitlich berechnet. Verringerung der Komplexitit & Zeitersparnis - capabiity ore Kein unmittelbares Wissen dariiber, wie die Anlage| gleichzeitig in Dashboard und Reports visualisiert
o . zuverlassige Informationen angezeigt/angepasst werden. "
Alle Kennzahlen sind innerhalb von 5 Minuten ; performed. werden. Der Kunde weit sofort die Performance
N Fast-Echtzeit N .
im Dashboard verfiigbar. colide Unterstiitzung bei der Entscheidungsfindun seiner Liger und kann bei Bedarf Verbesserungen
Wie die Zahlen dargestellt werden, ist vom & & 8 durchfishren.
Benutzer selbst wahlbar und personalisierbar.
) ! Kunden ki diese Vergleiche und Benchmark
Benchmarking erlaubt Kunden eine uncen onnen clese Vergelehe und Benchmarks
; ’ e INTERN (innerhalb Kundenanlagen) " . :
anlageniibergreifende Optimierung der ) ) ! ) Mittels Benchmarking bekomt man eine
oder dariiber hinaus abgleichen. Dies erméglicht o S ’
Performance der Anlage e ; : Die "gesunde Leistung" meiner Anlage kann mit Starken-und
A eine Einschtzung der eigenen Performance im ) : - ; i ) S
Alle Benchmarking-Teilnehmer stellen anonym |\ ooo oo = r——— anderen Niederlassungen, spiter auch Der Kunde hat keine Einschéitzung der eigenen | seiner Anlage sowie Verbesserungspotenziale. Die
sehr hoch |Smart Services - Benchmark g & brancheniibergreifend, verglichen werden. Performance im Verhiltnis zum Rest der Industrie. |Vergleiche mit dem Durchschnitt und den Besten

Kennzahlen zur Rechnung von
ischen oder

Kennzahlen ihrer Anlagen zur Verfiigung

der Industrie.
Wenn konnen auch

Kennzahlen herangezogen werden, um noch
weiter zu optimieren und sich Potenziale anderer

Branchen zu erarbeiten.

der Branche zeigen, welche Optimierungsschritte
in Angriff genommen werden sollten um das
eigene Business noch erfolgreiche zu machen.




Smart Services - System

Condition Monitoring: Hier geht es 1) um die
Uberwachung logistischer Prozesse und deren
Kennzahlen und 2) um die Uberwachung von
Hardware Komponenten (Lebenszyklus,

abrufen/speichern/verarbeiten der Daten
Interpretation und Analyse der Daten
Anzeigen von Warnungen, Schwellwerten

Zeit und Kostenersparnis

Logistische und klassische Storfalle werden friih

Ohne das Service muss der Kunde sich alle
Kennzahlen selbst zusammensuchen und immer

Kunde kann sich darauf veralassen, dass das
System alle Abweichungen erkennt und die

sehrhoch |>Mart 5¢! Wartungsintervalle... Kosten- und Zeitersparnis Handlungsempfehlungen - ) . wieder berechnen. Er muss auch selbst dafir . nneen ©
Monitoring ! neer Einen Uberblick zu samtlichen lagerrelevanten | erkannt und kénnen verhindert werden , | notwendingen Schritte einleitet um vorbeugend
Start einer Kommunikationskette / RACI Matrix sorgen, dass alle relevanten Personen im Falle eine/
- A hemen s atle MaRsnahmen zu setzen.
System Monitoring im herkémmlichen Sinn Vorhersagen Warnung informiert werden.
iberwacht die
Intelligente Wartung heiBt fiir KNAPP die
richtigen Dinge zu tun“!
KNAPP Klassifiziert vollautomatisiert alle
mechatronischen Komponenten in der Anlage
mit welche War i
finden.
Die Kategorien sind:
-Run To Failure: Nicht kritisch, erst bei Ausfall
tauschen
- Préventive Wartung: alle X Wochen Vorbeugende Wartun
Prav v U8 ® ' _ Mit diesem Service kinnen Anlagenstilstéinde
inspizieren um Wahrscheinlichkeit eines Condition Based Ohne dieses Service knnen Wartungen oftmals
) nam ) o ) . A e ke " bzw. Komponentenausflle vorgebeugt werden.
Smart Services - Ausfalls friihzeitig 2u erkennen -> Generierung | Effizienzsteigerung durch Vorhersagemodelle Gezleltere Wartung und Minimierung von 2u spéit baw. auch in einem falschen Zeitpunkt : ¢
sehr hoch _ ! fure ‘ nodell ° z nen Die Wartungen werden auch dann durchgefiihrt,
Wartungsfensterbereich von Wartungsplinen Wartungsfensteroptimierung Mobile Arbeitsgerite Storungen durchgefiihrt werden, sodass wichtige i "
: 1€ " ! . wenn sie fiir den Kunden den optimalsten
- Condion Based: Zustand der Komponenten optimierte Wartung:Slots Warenfliisse der Kunden gestort werden kénnen. |,
oo e : Zeitraum darstellen.
wird aktiv mit Sensorik
(Temperatur, Vibration) tiberwacht -> Mit
Machine Learning wird im Voraus
alarmiert BEVOR Komponenten ausfallen.
Wartungstechniker haben ein mobiles
Wartungslogbuch am Smartphone zur
Erfassung und Verteilung von
Wartungstitigkeiten. Das ermoglicht im Detail
Wartungsauswertungen und Bewertungen
quanzierter, Techker Vor OFt
direkter Ansprechpartner
agiert bei Stérungen sofort
erkennt Verbesserungspotentiale X
Expertise, Erfahrung und Servicekultur von KNAPP Ubernahme der Verantwortung der technischen
Hohe Kosteneinsparung durch praventive Betreuung der Anlage, Partnerschaft,
Instandhaltung und Wartung — Werterhalt der Anlage, | Ansprechperson Vorort und Versicherung fiir
Kostentransparenz (Kostenplanbarkeit der Fixkosten) | Anlagenverfiigbarkeit
Ein KNAPP-Techniker unterstiitzt die \ettet doe Ereatatllager belrm Kunden & € Der Kunde muss sich um die Einstellung, Resident Engineers sind das Bindeglied zwischen
Kundentechniker vor Ort bei der préiventiven Management von Technikern von Sublieferanten Einweisung und Schulung der Lagermitarbeiter | KNAPP und dem Kunden.
und reaktiven War-tung/ der g der Anlagenverfiigbarkeit Leistungen direkten Ansorechoartner Vorort Kunde bemerkt, dass er nicht in der Lage istdas | kimmern. Bei Problemen oder im Falle eines | KNAPP ibernimmt das Recruiting und die
hoch | Technical Services - KNAPP-Anlage zu den vereinbarten Zeiten. A ion, ideales nutzen! prechp: Lager selbststandig zu warten. Kunde Uberschatz | Anlagenausfalls entstehen enorme kosten und | Schulung der Mitarbeiter fiir den Kunden.
Resident Engineering Dabel stellt der KNAPP-Techniker sein 8. Personalkalkulation, Personaleffizienz . . ' sich und hat 2u wenig Erfahrung mit den neuen | Mitarbeiter miissen sich um die Reparatur und die | Der Resident Engineer vor Ort ist mit den Anlagen
) ) ) qualifizierter und zertifizierter Techniker vor Ort, ' A " : er vor o
technisches Know-how dem Kunden zur langfristige Unterstiitzung des Kunden-Lagers | C. Kompetenzen des Resident-Teams er und zer Anlagensystemen. Stormeldung bei KNAPP kimmern, ggf. muss ein | vertraut und kann richtig Stormeldung an KNAPP
. 5 Flow Contratler wodurch die Maximierung der b i vertraur
Verfiigung. Eine Krankenstands- und - o e verden kann KNAPP-Techniker anreisen. ibermitteln und den Fehler sofort beheben.
Urlaubsvertretung ist nicht vorgesehen. Aufgaben Resident: ® e
Recruiting-Kosten im Fall von Kiindigung Wartung u Reparatur i i
werden von KNAPP getragen Préventive Wartung kiimmert sich um den gesamten Wartungs- und
- Reaktive Wartung Instandhaltungsbedarf, agiert bei Storungen
Notfallwartung sofort und erkennt Verbesserungspotentiale
Routinewartung
Reinigung
Uberwachung des Systems.
Das Multi Stage Deployment umfasst di
EOL TSR RO CRiCE S . Versteckte Fehler bei Auftrégen 2. B. falsch
Betreuung der definierten Testsysteme durch Sicherhelt bei Systemanderungen /
¢ " ' verpackte Produkte sind schwer erkennbar. ) .
KNAPP. Diese Betreuung beinhaltet einen der der ) LB ) ¢ Beim Durchlauf neuer Versionen im Testsystem
! ! Normen und interne Vorgaben Beispiel: Ein falsches Medikament wird verpackt |-
dedizierten Ansprechpartner (Patch Manager) - Beratung des IT- und Hotline-Prozesses " ) kénnen durch Testphasen Fehler erkannt und
Modul Changemanagement - |0 ! - . ' ) ) o ) und zum Kunden (Apotheke) geliefert. Diese ¢
sehr hoch ! inklusive Team - seitens bei "Soft hanges Bereitstellen von Ressourcen zur Unterstiitzung | ) Ein SW-Change wird direkt auf das Live-System BT behoben werden, bevor es auf das Live-System
Multi Stage Deployment o e z (Risikominimierung, um Normen und interne n SWH vertraut auf die Richtigkeit und verkauft es an den | o oo e : - )
KNAPP, welcher zu den definierten Zeiten die des , Patch Managers eingespielt und verursacht Fehler. : {iberspielt wird. Dadurch wird das Risiko durch die
n de zeiten die ; Regelungen 2u entsprechen) Endkunden, welcher pltzlich, das falsche Produkt | = ¢! ‘
Anfragen des Kunden jeglicher At fiir die bei Normen und interne Vorgaben entsprechen : “ < Einspielung neuer Versionen stark gesenkt.
eBen Ee ) in der Hand hlt - hohe Risiken.
ihm installierte Lésung, KNAPP intern
koordiniert.
Planung, Implementierung, Aktivierung von
Changes
« Analyse und Beratung im Bereich der
Logistikprozesse
« Unterstitzung des Kunden bei der Ausarbeitung Beratung, gezielte Planung, Umsetzung und
und Konzeption von neuen Losungen Inbetriebnahme von Changes durch den
. ' « Beschreibung, Spezifikation und Der Kunde méchte seine Anlage aufgrundvon | ) technischen Projektleiter und das exklusive
Anderungen und Erweiterungen durch . ' ) o i " ' Anderungen und Erweiterungen der Anlage " rund das exidush
Changemanagement - Request for| 8 " effizient Abarbeitung von Changes It dfiniertem |Risikobewertung eines Changes geéinderten technologischen, logistischen bzw. ‘ ungen ¢ Entwicklungsteam kombiniert mit "Bugfix-
sehr hoch standardisierte Verfahren, effiziente A < werden durch die allgemein verfiigbaren KNAPP " ) e )
hange o e ke |PrO2E5S « Release-Planung unter Beriicksichtigung der branchenspezifischen Anforderungen bbbl Changes". Das Delivery-Team ist mit dem Business
8 8 Erfordernisse des Kunden und Verfiig-barkeiten weiterentwickeln gesetzt. des Kunden und den Prozessen der Anlage
von KNAPP vertraut und darauf trainiert.
« Testplanung, Testdurchfiihrung und
Testdokumentation
« Inbetriebnahme und Deployment von Releases
« Begleitung von Kundentests
« Durchfithrung von Kundenschulungen
Delivery-Team Kunden erhalten zusétzlich einen
neitiche B | dedizierten Ansprechpartner (technischer
- . A. Technischer Ansprechpartner G O TG vl Gl ) ) Projektleiter) fir die Koordination und Planung
effiziente und effektive Durchfiihrung von " Testumgebung bis live system Anlagen werden immer komplexer und gréRer, dh 7 N e i "
cHEKHVE > B. Delivery-Team ) mmerke L Ohne Delivery-Teams kann auf neue aller technischen Belange, sowie ein exklusiv zur
Changemanagement Changes und die Minimierung der negativen . A reservierte und auf Kunden-System geschulte | besteht immer haufiger die Notwendigkeit ; o o ! \ )
sehr hoch | €N 8 " A effiziente und effektive Change-Umsestzung C. Problem Change " - E und nicht| Verfiigung stehendes und auf die Anlage
(Delivery-Team) Auswirkungen von Veranderungen auf die Ansprechpartner Anlagen im bereits laufenden Produktivbetrieb N ) . - . .
" D. Request for Change ) ) ‘ ° in kilrzester Zeit reagiert werden. trainiertes Team an Entwicklungsressourcen. Eine
Geschiftsprozesse der Kunden. E| Multi Stage Depl o dadurch hat man eine kurz und direkte weiterzuentwickeln. héhere Qualitit sowie eine hoh
. Multi Stage Deploymen ittt here Qualitst sowie eine hihere }
Ressourcenverfiigbarkeit kann dadurch erreicht
werden.
a. Wartung
b. Inspektion
) o c. On-Site Techniker ) ) )
Die Technischen Services dienen der 3 At ons Da die Anlage regelmaRig professionell gewartet
langfristigen Aufrechterhaltung der N ) . ) wird und dabei auch eine Besichtigung erfolgt und
reen lange haltung der fassigkeit Eine Anlage wird vom Kunden nicht gewartet d
Jassigkeit und dem Erhalt der Wartung und (oder ich ordnunsgema’ gowartes) und wird |0 2Ustand genauer betrachet wid, konnen
i i Funktionsbereitschaft durch proaktive und ) 8 un Maximieren der Lebensdauer und Vermeidung | Ausfall oder Defekt einer mechanischen oder ! Bsgemat & Defekte bevor diese entstehen aufgespirt und
hoch  |Technischer Service ! ) erhohen die Zuverlissigkeit der Anlage ) defekt, die Garantie ist dadurch erloschen und der ¢ -
professionelle Unterstiitzung von KNAPP bei von Anlagenausfillen elektrischen Komponente rant durch gezielte MaRnahmen verhindert werden.
Kunde muss sich eine neu Anlage anschaffen. e
der Instandhaltung der Anlage des Kunden. Der Kunde kann mit einer hoheren
Gut gewartete Anlagen erhalten langer Ihren :
o Anlagenverfigbarkeit rechnen.
Ziel: Feststellung und Beurteilung des :
Istzustandes oder Minimierung des
A i Zero Defect” Anlagen brauchen auch Wartung
VerschleiBes )
um ihre L zu verlangern.
KNAPP bietet darauber hinaus folgende
Zusatzleistungen zu den Technischen Services
Thermografische Inspektion
Druckluft-Dichtheitsiiberprifung
i -
: langfristige Aufrechterhaltung der Ausfall oder Defekt einer mechanischen oder
mittel | Technischer Service - Add-Ons | Profibus-Messung BiTistet J o 5
) und der Jassigkeit elektrischen Komponente
Netzqualitit-Netzanalyse
Technische Anlagenreinigung
Wiederkehrende Priifung gem3R § 8 AM-VO
(eingeschrankt auf die KNAPP Anlage)
Technische Anlagenreinigung
Mechanische und Elektrische Anlagen sind in
einem ordnungsgemafien Zustand zu halten
um die stabile und sicherheitstechnische
Funktion zu Gewéhrleisten. Um tiber den KNAPP Elektrik und Mechanik Experten prifen die
aktuellen Zustand der Kunde ist i die Uberortfune der gesamten Anlage in regelmaRigen Abstanden direkt vor Ort.
mechanischen/elektrischen Anlage Bescheid zu Anlagenpriifung/Inspektion durch einen KNAPP Uoerpriiung cer g Es werden Reparatur-, Wartungs- und
‘ _ Besch ining/ Anlage selbstindig verantwortlich. Werden Punkte
wissen unterstiitzt ein KNAPP Techniker in Experten (inkl. Uberpriifung der MaBnahmen- Listen von dem KNAPP Experten
. h " ) R ) ) 2ur ordnungsgeméRen Wartung und
mit p fiir eine optimale Wartung Sicherheitseinrichtungen). Proaktives Erkennen von mechanischen und " 1ung une erstellt die entsprechend von den
) 4 Hmate ’ ) Instandhaltung tibersehen die in weiterer Folge zu " " )
hoch Service - Priifungen vor Ort. Ist Zustand der Anlage - praventiv etwas tauschen, | Erstellung eines Reparatur- und Wartungsplan fiir elektrischen Defekten kann nicht durchgefiihrt N o sind. g
‘ ) )  Defekts, fiihren, ist jeder Support von KNAPP zur ™ et
Der KNAPP Techniker erstellt einen Reparatur | externer Blick den Kunden. werden. A ° bzw. Erklarung von komplizierten Reparaturen
) Behebung diesen Storungen zusatzlich peierten
und Mafinahmenplan fir den Kunden um die e wahrend der Inspektion. Uberpriifung der
Anlage in einen ordnungsgeméRen Zustand zu priichtlg. Sicherheitseinrichtungen direkt vor Ort
bringen. Direkte Anweisungen an die (Betriebserlaubnis-Zertifikat).
Kundentechniker zu komplizierten Reparaturen
vor Ort kénnen wéihrend der Inspektion
durchgefiihrt werden.
Die KNAPP-Wartung dient der Minimierung des
VerschleiBes der Systeme oder Gewerke des
KNAPP Leistungsumfanges in mechanischer, '
° ° nan Regelmaige Wartung und Reparaturen durch )
pneumatischer und elektrischer Hinsicht. Im g B iy 2 ) o KNAPP erstellt anhand der AnlagengroRe und
KNAPP Experten direkt vor Ort Kunde ist selbststandig fir die Wartung und ‘
Zuge der KNAPP-Wartung werden MaRnahmen ‘ - verbauten Gewerke einen Wartung und
" ! (Personalersparnis). Instandhaltung der KNAPP Anlage zustandig. nen Wart
zur préventiven Instandhaltung, wie " I : A 2usts Instandhaltungsplan fir die gelieferte Anlage.
2 " Einsatz von modernsten Mess- und Priiftechnik ) ) . |Werden in der Gewahrleistungszeit keine L !
Uberpriifungen und Einstellungen, Nachstellen | ! Elektrische und mechanische Komponenten sind ) ) KNAPP organisiert in Absprache mit dem Kunden
’ A gen e Verlangerung der Anlagenlebensdauer durch KNAPP zur Sicherstellung der ' * L Wartungen bei KNAPP bestelt, verliert der Kunde | s . °
sehrhoch | Technischer Service - Wartung  |von Spanneinrichtungen, Schmieren/Olenvon | ¥+ : ! A ' defekt, verschleiBerscheinungen fihren zu ' die Terminpline, Anreise und Einsétze der KNAPP
: rien ! Erhohung der Anlagenverfigbarkeit Anlagenverfigbarkeit. o > den Gewshrleistungs-Anspruch wenn Wartung " e d
technischen Einrichtungen sowie der Austausch A L Jingeren Stillstanden. ’ : Wartungstechniker. Der Kunde erhalt Einsatz- und
e " " Uberpriifung und Zertifikate fir die und Instandhaltung nicht ordnungsgema® )
von VerschleiBteilen, ergriffen. Des Weiteren : e War nach jedem durchg
’ " ! Betriebserlaubnis konnen ausgestellt werden durchgefiihrt werden. !
wird nach jeder Wartung ein Uberpriifung der Kunden Ersatzteillager. Einsatz.
kundenindividueller Wartungsbericht in xxx R S
Sprache, mit einer Auflistung der Tatigkeiten,
der VerschleiRteilen, der aufgefundenen
Mangel sowie Empfehlungen, erstellt.
A Ersatzteilberatung Wenn Ersatzteile dringend erforderlich sind
B. Ersatzteilbeschaffung werden in dringenden Fallen alle mittel ausgereizt
Fir den ordnungsgemaRen Betrieb eines C. Online-Plattform fir Ersatzteile um ein Teil 2u organisieren und es dann dem
logistischen Systems ist es erforderlich, dass die Kunden 2u bringen auch wenn der Aufwand die Optimale Ersatzteilberatung sodass ein
richtigen Ersatateile zur richtigen Zeit und in der’ Experten-Beratung tiber mafgeschneidertes Kosten des Teils weit tiberschreitet. idertes, sinnvolles fiir
richtigen Menge zur Verfiigung stehen. Der [ e Ersatzteilpaket In seltenen Fallen kommt es z2u direkter Es kommt zum Stillstand der Anlage aufgrund | den Kunden erstellt werden kann. Im Fall eines
hoch [Ersatzteilmanagement Kunde sollte daher eine von KNAPP € Méglichst rasche Lieferung von einzelnen Transparenz und Vertrauen Interaktion mit Hotline oder Resident tech-nikern. |eines fehlenden Ersatateils bzw. die Ausfallszeit | Storfalles solite somit das erforderliche Ersatateil
empfohlene Anzahl und Auswahl von Ersatzteilen im Bedarfsfall Wenn dies erfolgt liuft die , Rettungskette effizient|verlangert sich. vorhanden sein, um einen Austausch
Ersatzteilen am Anlagenstandort vorritig Online-Anfrage zu Ersatateilen (e-insight) , weil eben nicht per-manent und und oft. Fiir eine und den Betrieb
halten. Laufende Datenerhebung und Analyse fiir Haufung derartiger Manahmen sind wir bei wieder aufzunehmen.
optimale Lebenszyklusplanung KNAPP nicht aufgestellt.
Die Kosten die ein Kunde auf Grund eines
Stillstands hat sind wesentlich graer
Der Mehrwert von einem Konsilager fur unseren
KNAPP errichtet, gegen Entrichtung einer _ ) _ 8
PP v ) ) ' Konsi-Lager mit oder ohne Resident Kunden, st das er die Kosten nicht als Inventar
’ B ,am Standort des | Maximale Verfiigbarkeit von Ersatzteilen ‘ !
nieder N N N 5 N L fuhrt da die Komponenten als Knapp Eigentum bis
Konsignationslager Kunden ein Konsignationslager fiir die
¢ 2ur Entnahme gefiirt werden und er trotzdem
Ersatzteile.
flexiblen/schnellen Zugang 2ur Lagerware hat.
) KNAPP geht in Konkurs und Kunde kann oh
Im Rahmen des Escrow-Service kénnen der gent n floniurs und funce kann ohne
s ) Source Code Fehler nicht beheben somit muss er
Source Code sowie die technische .
Sowte fle tech! ) S entweder ein neues System suchen, dass mit allem R -
Dokumentation (geistiges Eigentum von Abwicklung des Escrow-Vertrags Sicherheit ues > " Der Sourcecode wird bei einem Notar mit einer
meto gentm ek une ° anderen kompatibel ist, oder aber jemanden | KNAPP meldet Konkurs und Kunde kann ohne ’ )
KNAPP), in weiterer Folge "Material" genannt, sowie die Lieferung und Hinterlegung des B e e St ert. | Soureotode ke Anomangon o semom Gt | 2usfihrlichen und umfassenden Dokumentation
der von KNAPP gelieferten Materials (Source Code und die technische 100% Sicherheit und Verfiigbarkeit bei Ausfall und & ppelsystem prog | eormchmen und ot Ezwungen ppon neue"s hinterlegt. Der Kunde kann Verbesserungen und
mittel | Services - Ecsrow Computerprogramme bei einem von KNAPP Dokumentation, welche zum Aufbau und zur bei Insolvenz von KNAPP 8 8 Weiterentwicklung an seinem System

vorgegebenen Escrow-Partner (Escrow-Agent)
hinterlegt werden. Bei Eintritt bestimmter
Umstande werden die hinterlegten und
vertraulichen Daten an den Kunden
freigegeben.

Absicherung zum Aufbau und Installation
gegeniiber KNAPP

Installation bendtigt wird) beim Escrow-Agent

Normen und Firmenvorgaben erfiillen durch die
gesicherte Version des Sourcecodes

Was hat das Service dazu beigetragen:
Er wiirde den Code nutzen und mit der
umfassenden Dokumentation sich ein-arbeiten,
damit knnte der Kunde Verbesserungen und
Weiterentwicklung an seinem System
durchfiihren.

System umzustellen, welches kompatibel mit
seinem aktuellen sein muss.

durchfiihren. (Vor allem notwendig, wenn man auf
einen Code seine gesamten Systeme aufbaut.)




Matrix zur Festlegung von
Verantwortli und

R Responsibility
A Accountable

C Consulted .
. § X onsulte bietet Ubersicht der Zustandkigkeiten im Klérung der Verantwortlichkeiten
nieder | Hotline - RACI-Matrix I Informed 3
Hotlinefall Zusammenfassung der Ansprechpartner
Definiert die Leistungsbestandteile, technischen
und organisatorischen Rahmenbedingungen,
beinhaltend auch die Anforderungen an den
Kunden zur ordnungsgeméRen
Leistungserfillung der KNAPP Hotline
Mgliche Leistungen bei bestehenden
Hotli trag: . N
otlinevertrag o _ Ohne Hotlinevertrag hat der Kunde immer Kosten
24/7: professionelle Hilfe 2u jeder Uhrzeit !
A ! ' ) bei Kontaktaufnahme tber den Helpdesk zu ) )
Service mit der Aufgabe, telefonisch und/oder In 8 Sprachen (ideal: Kundensprache) Verfiigbarkeit der Anlage und damit einhergehend en Hele Kunden kénnen 24/7 die technische Hotline
nsen ren fideat tragen, welche schwer kalkulierbar sind. Der !
per Fernwartung, bzw. persnlich, die schnellstmagliche Wiederherstellung der schnelle Losungen o KNAPD Gunchaftozonen | koNtaktieren, welche professionelle
Betriebsbereitschaft der Anlage Betriebsbereitschaft der Anlage Die Anlage des Kunden hat einen Storfall und lauft | P22 Hilfestellungen leistet (in 8 Sprachen) und um die
sehr hoch |Hotline wiederherzustellen. Die Leistung umfasstalle |schnelle, unkompliziete Hilfe Hohe Anlagenverfiigbarkeit, Zuverlissigkeit, beste | Hilfe in seiner Landessprache nicht in ihrer voller Auslastung. Es kann auch sein, : ) schnellstmagliche Wiederherstellung der vollen
' : < ¢ " Die Dauer des Anlagenstillstandes bzw. die : ’ )
mechanischen und elektrischen KNAPP- Lésungszeit, Stal it dass die Anlage stillsteht. " . . . Betriebsbereitschaft bemiiht ist. Kosten sind fur
) o - ) ) Losungszeit erhaht sich. Die hahere Ausfallszeit
Komponenten sowie KNAPP-Software bzw. ITIL Expert zertifiziert ~ Hotline spricht die IT Versicherung, welche mich bei Problemen schnell el Kunden transparent.
der Anlage fiihrt zu Umsatzminimierung des
Komponenten der IT Infrastruktur. Sprache des Kunden 2u Lbsungen berat. o
Erhebung und optimale Steuerung durch :
Kennzahlen
Techniker-Einsatz vor Ort mit Prioritétsbezug
Eine priorisierte Experten- baw. Techniker-
Der Technikereinsatz vor Ort (Call Out Service) P! te Bxpertef ! S Kann bei einem Hotline Vertrags-Kunden eine
Der] Entsendung wird tber die KNAPP Hotline Technikereinsitze kénnen nur zur KNAPP einem A
ist ein von KNAPP angebotener - o - . produktionskritische Stérung remote oder
" KNAPE an organisiert, wenn remote baw. telefonisch in ) ) beim tionskritisc J
kostenpflichtiger Dienst (ausserhalb der nre " Der Storrfall der Anlage ist so komplex, dass er L telefonisch nicht innerhalb einer angemessenen
) ) s S Zusammenarbeit mit dem Kunden keine ) " ‘ beantragt werden. Keine Priorisierung der ‘ © v
hoch  |Hotline - Call out Service Gewahrleistung), der dann beansprucht schnellstmgliche Hilfe vor Ort » PN nicht mehr iiber Telefon, E-Mail oder Fernwartung ) " I N . |Zeit behoben werden, kann der Kunde direkt bei
rdann’ Entstorung moglich ist. ' gewiinschten Techniker-Einsatze, diese werden je s une
werden kann, wenn eine Incident-Behebung " ! ) gelost werden kann. ! " e KNAPP HOTLINE schriftlich (E-Mal) die
’ " ' Dieser Service steht Hotline Vertrags-Kunden zur nach Verfiigbarkeit der Ressourcen organisiert. ! " )
nicht mehr iber Telefon, E-Mail oder er service stef i Entsendung eines Technikers zum Installationsort
" reeto Verfiigung in den im Vertrag definierten
Fernwartung moglich ist. ! m Verd anfordern.
Zugangszeiten des jeweiligen Kunden.
Die Systemiiberwachung beinhaltet eine
automatische, proaktive, rund-um-die-Uhr
Uberwachung der IT-Infrastruktur anhand einer’ Storfall / IT-Service - Monitoring:
von KNAPP bereitgestellten und installierten Automatisches Alarm-System bei * Datenbanktabelle oder Filesystem einer KNAPP )
Uben Grenzwertiiberschreitung von definierten IT Anwendung l3uft aufgrund einer Fehlfunktion voll Die machung &
o ten . L 18 VO ! i . " | Es wird von KNAPP keine Uberwachungssoftware |bietet dem Kunden eine Rund-um-die-Uhr
Die Uberwachungssoftware wertet Fehler aus | Ableitung von praventiven MaBnahmen zur Werten (HW / 0S / Applikation). es droht ein Anlagenstillstand wann die £ wird von | > )
) ) : “ ' / - ! i tand v installiet. Ein aufkommendes IT-Problem kann | Uberwachung des IT-Systems sowie Analysen und
IT Services - Systemiiberwachung | und teilt diese je nach Komponente und Vorbeugung von Systemausfallen Automatische Mail oder VPN Benachrichtigung Speicherkapazititen erreicht sind. ' ¢ wac Vst
hoch es tellt ch Kompanente unk il ' ) © ) von KNAPP nicht proaktiv erkannt und bearbeitet |Identifizierung von moglichen Systemfehlern und
& Kapazititsmanagement Kritikalitit (durch diese Grfen wird die der KNAPP Hotline inkl. Bearbeitung 2 Die Uberwachung des installierten IT-Service nal
. - N . N e . " N N . N werden. Kapazitatsgrenzen.
Prioritat definiert) einem Techniker in der Basis fiir Langzeit-Analysen + monatlichen Monitoring erkennt eine Grenzwertiiberschreitung;
) I e ol : ° Aufgrund der Beobachtugen und Analysen erhalt
Hotline zu. Somit wird der Hotline-Incident- Kapazitats-Report aller iberwachten Werte. und meldet das automatisch an die KNAPP
! ' der Kunde empfehlenswerte MaBnahmen.
Prozess angestoen. Im Incident-Prozess Hotline. KNAPP Hotline kann entsprechend
werden vorbeugende Mafinahmen getroffen Aktionen setzen um einen Stillstand der Anlage
um Auswirkungen auf die Verfiigbarkeit vorzubeugen.
weitestgehend zu vermeiden.
Mittels Update Services wird die Support-
Situation der gelieferten IT-Komponenten Gewartete und aktualisierte IT-Systeme ) N
e ; ete undax N ) o Kunde erhalt diesen Services bei abgeschlossenen
(siehe Liste der IT Komponenten) tiberwacht. Proaktives installieren von Hotfixes Kontinuierliche, Aufgrund einer Systemschwéiche im ) " ) € ) !
° ) o « : ) Kunde erhlt keine proaktive Uberwachung seines |IT-Service Vertrag einmal pro Jahr (zu einem
Dabei werden notwendige Aktualisierungen Qualitatsverbesserung Betriebssystem oder Datenbankversion kommt es ! ! ? "o
! cer pport-Status in Bezug auf und | vereinbarten Zeitpunkt). Kritische
und Patches der Firmware, der ' . ' 2u Performance Einbriiche oder zu SRS me ‘ ' ° )
’ v Sicherheitsliicken durch Updates schiieRen ' ) ) ' ‘ " ) Hardware. Ebenfalls keine jahrliche Aktualisierung |Sicherheitsupdates oder Unterstiitzung bei
Betriebssysteme und, falls daraus zwingend Installierte Versionen werden nach Verfiigbarkeit Durch die ! U LEE :
) ) i ) " ° : " (Patches) seiner aktuell installierten notwendigen Firmware Updates wahrend
hoch IT Services - Update Services erforderlich, auch resultierende einmal pro Jahr auf den letzten Patch-Level Installation von Versions-Patches, die vom ) 3
er Janraul den letate ’ Betriebssystem-Versionen. Jeder Support durch | Hardware-Reparaturen kénnen nach KNAPP und
Aktualisierungen und Patches der gebracht (Sicherheit, Stabilitat, Performance) Betriebssystem- oder Datenbank-Hersteller zur : - HEGEELELEN ch K
LRI ! ! ’ KNAPP bei Hardware Reparaturen ist Kunden Freigabe jederzeit im Jahr installiert
Datenbankanwendungen getestet und nach Kritische Sicherheits-Updates werden bei Verfiigung gestellt werden kénnen Systeme gegen "t Ha R — "
! estet undn ates werden b ‘ 3 ) kostenpflichtig. werden. KNAPP informiert automatisch den
Absprache mit dem Kunden einmal jahlich Hersteller und KNAPP Freigabe jederzeit diese Schwiichen abgesichert werden und dadurch o e bt S e
installiert. Zudem werden bei Bedarf Hotfixes durchgefiihrt. diese Art von Storfalle vermieden werden. (LA
auch auBerhalb des jahrlichen Patchzyklus
geliefert.
) jahrliche Funktions-Uberprifung der geliefert
Die vorhandene Backup-Lésung fir die von Janriiche Funktions-Uberpraiung der gelieterten
Backup-Systeme.
KNAPP gelieferten IT-Komponenten werden ; v ) ) -
) ° jahrliche Uberpriifung der taglich und Kunde erhalt diesen Services bei einem
berpriift und analysiert, um sicherzustellen, ) ! )
e generierten Backup o ) abgeschlossenen IT-Service Vertrag einmal pro
P dass die Wiederherstellung des geregelten ! wen A Keine Uberprifung der Backupsysteme sowie > ) )
IT Services - Uberpriifung des ° Dateien die im Notfall die Wiederherstellung des ) - . ne ) Jahr (zu einem vereinbarten Zeitpunkt). Ein KNAPP
Betriebs bei Bedarf reibungslos ablaufen kann. ) - ) ' ) Bei Serverausfall funktioniert das eingerichtete | keine Uberprifung der taglichen bzw. !
hoch  [Backup-Systems und der IT hohe Sicherheit in Falle eines Systemausfalls Systems moglich machen (Produktions-Daten, Full ¢ ° : IT Techniker fihrt diese Prifungen und Tests
Falls entscheidende IT-Komponenten ohne Backup-System (Backup-Server) nicht. wochentlichen erstellten Backupdateien der IT- ese o lests
Infrastruktur Backup Daten). direkt vor Ort durch in direkter Koordination mit
Backup-System genutzt werden, erarbeitet . Systeme.
eriien, erar Schulung des Kundenpersonals in Bezug auf dem Kunden.
KNAPP MaBnahmen zur Risikominimierung. ) .
Ansonsten konzentriert sich KNAPP auf Sicherungs-, Wiederherstellungs- und
) Umschaltverfahren der KNAPP IT-Systeme.
2ur schnellen Wieder
KNAPF TieTert emn Fiara- Una SoTeware:
Mit KiSoft Client Management bietet KNAPP Paket mit aufeinander abgestimmten
eine zentrale Oberflache fiir die Verwaltung Zentrale Verwaltung der Clients zugeschnitten auf Komponenten. KNAPP Service tibernimmt die
von Benutzerkonten, Gruppen und Clients. die Anforderungen des Kunden . fortlaufende Pflege und Instandhaltung des
o - " . Kunde muss seine Client Rechner auf der Anlage | ’ "
Updates, sowohl fiir Microsoft Produkte als Periodische Prifung der Updates von Windows o et oo el vermation | Eclieferten Ciient Management Doméinen-Servers
mittel|IT Services - isoft Client auch fiir Antiviren Software, werden zeitnah | Zeitersparnis durch optimales Client Management |und Ausbringung dieser inklusive Uberprifung der Virusinfizierung auf den Workstations oo, Kot eoftwaratechische iichtume | ber den sémtlich eingebundene Client Rechner
Management und gebiindelt an die Client Computer verteilt | von KNAPP-Experten erfolgrei-chen Installation der Updates auf die (Kundenclient-PCs auf der Anlage) dm: Kﬁ o €| auf der gelieferten KNAPP Anlage
und vorab von KNAPP geprift. Der KiSoft Client Clients : softwaretechnisch verwaltet werden. Kunde kann
Management Server kann individuell an die Wartung und Update der Antiviren Software nach einer Einschulung ebenfalls Benutzerkonten
Anforderungen des Kunden vor Ort angepasst und Gruppen des operativen Kunden-Personal
werden. zentral anlegen und verwalten.
Auch bei Ausfall des laufenden Monitorin
Die Monitoring Appliance ist ein eigenstandiges ! & ) Lieferung und Einrichtung eines Appliance Server
¢ Systems kann alarmiert werden Nur Standard und lokales Monitoring der : " "
System (Server-Hardware oder virtuelle A ) " ront o in der direkten IT-Kundenumgebung (einmal
' Uberwachung auch von nicht von KNAPP gelieferten Server und Applikationen méglich. °r cirek umeebung
Maschine auf Kunden- oder KNAPP ‘ y ; _ Service). Bietet alle Vorteile fir die Uberwachung
) ) ) ' gelieferten IT-Infrastruktur moglich Ausfall von kompletten Kundenserver werden |Keine zentrale Sammlung von Backupdateien rdie
) ’ |infrastruktur) firr das Modul Erleichterung im Falle einer erforderlichen ! ) | der IT systeme (zentrales Monitoring der von
sehr hoch |IT Services - Monitoring Appliance ! " Zentrale Ablage und Verwaltung von Backups ebenfalls durch die zentrale Uberwachung durch KNAPP. Der Kunde muss alle Backupdateien ) ne ¢
hung & ‘ ‘ ! ' KNAPP gelieferten Server und Applikationen). Auf
Systemdberwach ° Erleichterung bei der Widerherstellung der erkannt. auf den einzelnen von KNAPP gelieferten " A
inklusive Visualisierung aus IT-Sicht und/oder " Wunsch Sammlung und Weiterleitung von
Systeme im Bedarfsfall Systemen abholen. - ’ ¢
2ur Ablage und Verwaltung von Backups aller samtlichen Backupdateien auf ein vom Kunden
KNAPP Serversysteme. gewinschten Ablageort.
Koordinierter remote und/oder telefonischer
Support zur Stérfallbehebung tiber 3 Support Der Kunde erhilt ei
upport zur Stérfallbehebung iiber 3 Suppor et . er Kunde erhilt eine zugesagte
Levels. f SPhasE | py ung, konkrete Reaktions- und
- ) ) > ) nur , Helpdesk-Zugang” zur KNAPP Hotline. Ein on !
Der installierte Incident-Prozess umfasst fir alle Prioritatensteuerung in 5 Stufen S ) ) . sowie eine
Inadent ratenst "o ) Die Hotline bekommt sehr viele Storfalle  Helpdesk-zugang* ist nur zu KNAPP AT 3
gemeldeten Storfille eine zugesagte Reaktionszeiten und Ziellsungszeiten " rortate cesiea ) Esklationssteuerung.
o el L gemeldet. Diese werden jedoch nicht priorisiert. | Geschftszeiten verfiigbar und der dazu
. . Pr ung, g der Interner zeitlich und automatisch gesteuerter . S N N © .
hoch Hotline - Incident Management ) 3 N - Das fiihrt dazu, dass die beim Kunden vereinbarte |verfiigbare Helpdesk Incident-Prozess beinhaltet . . .
einen haft Eskalationsprozess bei kritischen Storfallen ’ s cle beim | ! sk ine ! Kunde erhilt diesen Services mit einem
! | automatisct at r ! Problemlssungszeiten nicht eingehalten werden | keine zugesagte Pr ung, keine ¢ )
Eskalationsprozess sowie ein detailliertes Detaillierte Dokumentation und Endbericht zu ' : oo ) SLEh Hotline-Vertrag und den im
! kénnen. Reaktions- und Ziellsungszeiten sowie keine el e
Reportwesen. allen gemeldeten Stérungen * ] Vertrag definierten Zugangszeiten (siehe auch
automatische Eskalationssteuerung. y
Hotline).
Aufbau von Know-how durch detailierte Incident-
Berichte mit Ursachenbeschreibung
Garantie, die wir dadurch anbieten und womit er
sich absichert
Wir gewshren 2 Arten von Service Leves (die mit | - . -
Individuell optimierte Serviceleistungen fir die
Nr. 2 sind mit Bedingungen verkniipft) e ot
KNAPP tibernimmt im Rahmen des Service 1) Service Levels zur Reaktionszeit der Hotline, o e bei Der SLA-Kunde bekommt itber kPls Auswertungen
Level Agreement fiir technische Ponalen gibt es nur auf Prio 1 und Prio 2 versagen ‘¢ “V'o: P! Wenn es bei einem Kunde mit 24/7 Betriebszeiten | zu seiner Anlage. Der Storfall wird von KNAPP
Anlagenverfiigbarkeit (SLA) die Erfassung und - ' 2) Logigistischeverfiigbarkeit nach FEM 9.22 (wenn| 8" 2u einer Storung kommt, milssen die Ausfallzeiten | priorisiert behandelt und somit schnell und ohne
Garantierte Losungszeiten ) 2wischen den Services - ) - ; mm ¢ "
) | Auswertung der Daten firr den Nachweis der der Kunde HLHT+ETP+RE Services gekauft hat ¢ *2.B. zeitweise funktioniert 1 Erkennungslinie | miissen aufgrund seiner Lieferzeiten gegeniiber | groRe Ausfallzeiten der Anlage behoben. Am
hoch  [SLA auf Anlagenverfiigbarkeit ‘ ! ! : Auswahl aus zahireichen, modular aufgebauten | ege ten der
aktuell erzielten Key Performance Indicators monatliche Review-Meetings, zur Erreichung der | (/> = nicht. seinen Kunden (z. B.: e-Commerce) moglichst kurz | Monatsende wird jewells ein Bericht verfasst,
(KPIs). Hierfiir milssen seitens des Kunden von individuellen Optimierung ficep . sein. Ausfallszeiten baw. Stillstand der Anlage kann |welcher telefonisch besprochen wird um
v ividv " Flexible Anpassung der Vertrige L e o
KNAPP vorgegebene Voraussetzungen erfiilt Keine finanziellen Uberraschungen - ! , er sich nicht leisten. préventive MaRnahmen zu treffen, um sich
’ ¢ Professionelle Beratung tiber den gesamten )
werden. Kostenvereinbarung im Vorfeld wiederholende Fehler zu vermeiden.
Lebenszyklus der Anlage
Flexible Mi desD
Ihr individueller Service Level ersichtlich auf e-
insight
KNAPP ibernimmt im Rahmen des Service
Level Agreement fiir Services (SLA) die P1 Storfall - Losungszeit it sicher niedriger und
Erfassung und Auswertung der Daten fir den Maximale Sicherheit und maximaler Erfolg bei sollte sie nicht eingehal-ten werden kénnen - wird
Nachweis der aktuell erzielten Service Levels. minimalen Risiko - garantierte gezahit und ein Problemanalyse-Prozess wird im
Die Auswertung erfolgt mit Hilfe einer Priorisierung von SLA Kunden bei der Hintergrund gestartet. Um die Ursache fiir das Bei Meldung des Storfalls an die Hotline wird der
kundenspezifischen Scorcecard. Hierfir Problemlssung aber die Hotline ) Sie wollen sich absichern. bje | MCht inhalten gefunden behoben oder verbessert| Wenn s bei einem Kunde mit 24/ Betriebszeiten |SLA-Kunde vorgereiht und priorisert gegeniber
milssen seitens des Kunden von KNAPP. Absicherung, dass der Endkunde rechtzeitig cnemetts >e ° 2 wird, 2u einer Storung kommt, missen die Ausfallzeiten |Nicht-SLA-Kunden. Der Stdrfall wird somit schnell
° d Panalien sind dabei nicht erwahnenswert. Es ist mmt, missen i
) vorgegebene Voraussetzungen erfillt werden. ) ' beliefert wird ona ’ " miissen aufgrund seiner Lieferzeiten gegeniber | und ohne groBe Ausfallzeiten der Anlage behoben.
hoch SLA auf Service . . . Garantierte Losungszeiten . . . N wichtig, dass die versprochenen Zeiten auch N . N P o .
Das Service Level Agreement bezieht sich auf monatliche Review-Meetings, zur Erreichung der | ’ - Was hat das Service dazu beigetragen: seinen Kunden (z. B.: e-Commerce) moglichst kurz | Am Monatsende wird jeweils ein Bericht verfasst,
! ’ " mona e eingehalten werden, damit es zu keinen ) ! ; " ¢ )
das Hotline Service. In diesem Zusammenhang individuellen Optimierung o Trendanalysen und -report und Gesprachmit [sein. Ausfallszeiten bzw. Stillstand der Anlage kann | welcher telefonisch besprochen wird, um
werden definierte Service Levels (z.8. Reaktions Keine finanziellen Uberraschungen - BHG Techniker der iber alles Be-scheid weif und sich | er sich nicht leisten. praventive MaBnahmen zur Fehlerminimierung zu
und Lésungszeiten) garantiert und bei nicht Kostenvereinbarung im Vorfeld mit der Anlage auskennt. Damit Fehler behoben beschlieRen.
Einhaltung in Form von Service Credits und verbessert werden sowie um Feedback fir die
ponalisiert. KNAPP sorgt fur die korrekte Zukunft zu bekommen. Ganz wichtig! Am
Erfassung der Incident-Daten (Start und Ende Jahresende gibt es einen Gesamtreport.
der Storfallbehebung etc.).
langfristig, optimale Verfiigbarkeit des Systems
taglichen Umgang mit dem System erleichtern
trebte Zielreaktions-, Ziellosungs- bzw.
o oo o ieTosungs e Durch die IT Services wird eine hohe
Die IT-Services bieten abgestimmte Losungen Anlagenverfiigharkeit sichergestellt. Durch die
fiir die KNAPP-Software-Produkte und deren IT- Systemiiberwach d Ktiv Storfal
hoch  |IT Services giristig P! stabiles IT System a. iiberwachung & i gebung 8" | systemfehlern. Die Behebung von Stérfallen I s

Verfiigbarkeit des Systems beitragen sowie
dem Kunden den taglichen Umgang mit dem
System soweit als maglich erleichtern.

b. Update Services

c. Uberpriifung des Backup-Systems und der IT
Infrastruktur

d. KiSoft Client Management

e. Monitoring Appliance

. IT-Service

Reduktion der Ausfélle

vor.

dauert betrachtlich langer.

gesamte IT-System und die Software iberprift
und gewahrtet. Dadurch kann eine lange

L und nachhaltig

garantiert werden




Appendix D

Appendix D

Package BASIC

Hotline

Szenario

Lésung

(1) Die Aniage lasst sich vor Produktionsbeginn nicht starten, da der Server nicht hachfahrt,
(Grund: Nachtiicher Stromausfall sorgte fir korrupte Datenbank)

{2) Gruppenleiter muss Helpdesk kontaktieren.
{3) Da sich der Vorfall aukerhalb der KNAPP Geschaftszeiten ereignet, ist der Helpdesk erst in 2 Stunden verfugbar.
{4) Anlage steht zu Produktionsbeginn sfill.

{1} Hotline wird sofort verstandigt und sucht nach Stérung.
{2) Mach einiger Zeit kann das Problem identifizient und gelbst werden.
{3} Arbeit kann wie geplant in der Frih starten.

{1) Schnelie kompetente Hiife
(2) Verfugbarkeit wahrend der gesamten Produktionszeit

Wartung & Inspektion B o oo s ghy

Szenario

{1} KNAPP Mitarbeiter kontrofieren die Anlage und warten diese gemar VWartungspian,

{2} Ein spezielles Teil ist defekt und da die Techniker nur mit Standard-Ersatzielen anreisen, kann die Wartung nicht
vollstandig durchgefuhrt werden

Variante A

{1) Vorab findet eine Inspektion statt und dort wird bereits das defekte Bautell verzeichnet.

{2} Die Techniker sind bei der Wartung entsprechend ausgerOstet und haben das entsprechende ErsatzteilSpezialisten mit.
Varlante B:

{1) Gut geschulte Techniker sind in der Lage Defekte zu entdecken (z.B.- Erkennen Fehler durch veranderts
Gerauschbildung der Anlagen )

Wartung: Inspektion:
{1} Anlagenverfigbarkeit erhdhen (1) Zeitersparnis
{2) Anlageniebensdauer verangemn (2) Kostenminimierung

{3) Systemzuverlassigkeit erhohen
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(1)
Szenario (2)
(3)

4]

Lésung (2)

(1

Ein Tell muss aufgrund ven Verschlelf ausgetauscht werden.

Ersatzteilpaket & Managementsystem HEEE o= row o gy

Das Ersatziell muss im zu Beginn durch den Teilnehmer bestiickten Lager gesucht werden.
Die Suche gestaltet sich aufgrund der Vielzahl an Tedlen langwlerig, bzw. ist es ungewiss ob das Teil im Lager ist.

Das benbtigle Ersatzteil ist Teil von Ersatzteilpaket B und befindet sich im Lager.
(Ersatzteilpakete sind im Lager in verschiedenen Baoxen die optional abgesperrt sind)

Schneferes Auffinden durch ordentiches Ersatzieimanagement. (selbststandig oder durch KNAPP Software)
(Darstellung durch 2 Lager -> eines selbst zu besticken; eines, zu Beginn verdeckt, von KNAPP bestuckt mit

standardisierten und modutarisi

Effizienzsteigerung bei Ersatzteilsuche

Anlagenverfugbarkeit erhohen

Package CLASSIC

(1)
Szenario )

(1

Lésung

b
2)
(3)

Monitoring Appliance

Ein nachfiicher Stromausfall sorgt fiir korrupte Datenbank

Bagie

Prramium Smrart #m

Die Anlage wlrde sich vor Produktionsbeginn nicht starten lassen, da der Server nicht hochfahri.
(Grund: Nachtiicher Stromausfal sorgte fur korrupte Datenbank — analog zu HOTLINE)

Maonitoring Appliance hat dies bereits erkannt und die Hotline per Mail informiert,

Die Hofline hat das Problem bereits per Remote-Zugriff geltst.

Der Kunde bekommt eine E-Mail mit der Information Gber die Problembehebung.

Das System kann morgens ganz normal starten,

Reduktion der Stilstandszeit
Kostenersparnis

Zeltersparnis bel der Fehlersuche
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Monitoring & Capacity Management i

1 Kunde hat Salsongeschaflt oder nt Expansion und seine Server drohen voll zu laufen.
g plant Exp
Szenario (2) Der Kunde bemerkt dies nicht

{3} \Volie Server sorgen fir ein langsameres System.
{Umsetzung: kinstich hohe Latenzzeiten in Software implementiert)

{1} Monitoring erkennt den Zustand und informiert die KNAPP Hotiine,

{2} Die Hotline beginnt am Problem zu arbeiten. (nicht mehr bendtigte Daten werden bereinigt)
(gegebenenfalls Beratung hinsichilich Speichererweitarung)

{3) DaKNAPP bereits im Hintergrund am Problem arbeitef, wird der Fehler innerhalb weniger Minuten behoben
{4) System lauft wieder normal.

Lésung

(1) Perfermancesteigerung
{2) Kostenersparnis
(3) Zeltersparnis bel der Fehlersuche

Backup-System Check & i
IT-Infrastruktur

{1} Wahrend des Betriebs tritt nach mehreren Jahren ein Hardwaredefekt auf dem Mainboard des Haupiservers
(Server 1) auf

Szenario {2) DerHauptserver ist nicht mehr produktionstiichti > eine Umschaltung auf den Backup-Server ist erforderlich,
{3) Die Umschaltung auf den Backup Server funktioniert aufgrund eines defekten Hardware-Switch nicht.
{4) Die Anlage steht - ein mehrstundiger Ausfall droht,

(1)  Es erfolgt eine regelmanige (jahriche) Oberprifung des Backup Systems Inklusive Umschaltung.
Lésung {2) Ein defekter Switch ware erkannt und getauscht worden,
{3) Umschaliung problemios moglich -> Produktion lauft normal weiter.

{1} Schutz vor Anlagenausfall
{2} Risikominimierung
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1

. 2
Szenario

(3)

(1

2)

Lésung (3)

{4)
{5)

(]
@)

Update Service o

Smart wm.

Wahrend des Betriebs wird eine neue Sicherheitsiicke an der Firmware an verschiedenste Server von den globalen
Sicherheitsexperten aufgedeckt.

Es kann nicht mehr garantiert werden ob alle Daten sicher sind und ob sich Malware auf dem System Instalieren
konnte.

Systern wird durch Virus infiziert, da Licke nicht geschiossen wurde. -> (Fenster wird gedffnet -> Virusmeldung auf
alien Bildschirmen -> danach Rewind und Darstelung der Situation MIT Update Service -» Fenster wird gedffnet -=
keine Auswirkung)

Kunde besitzt das Update Service und bekommt Sicherheitswarnung von Knapp per E-Mail.
Verschiedene Lasungsvarianten bzw. Sicherheits-Patches werden erarbeitet.

Die Locke wird schon vor der Infektion geschiossen.

Das Virus landet dadurch gar nicht im System.

Zusatzlich wird durch den Update Service dis Performance des Systems gesteigert

Schutz ver Anlagenstillstand
Risikominimierung

Package PREMIUM

(1
2)
Szenarlo @)
(4)
(5)

(1
Erkenninisse

b
2)
(3)

Resident Engineering smc o " )

Die Teilnehmer arbeiten in der Lernfabrik und bekommen einen Resident zur Verfogung gestedt.
Der Resident verwaltet ein Ersatztellager. (gleicher Inhalt, |edoch durch Resident geordnet)

Zusitzlich fohrt der Resident Instandhaltungsarbeiten durch und ersteft Warlungspiane.
(migliche Kombination mit Smart Services | Auslastungs-Heatmap)

Derselbe Wartungsfall tritt an 2 gleichen Teilen der Anlage glelchzeitig auf.
Resident Gbernimmt eine Wartung, die andere Obernehmen die Telnehmern.

Der Resident erledigt die Wariung wesentiich schnelier und kann danach die Teilnehmer mit seinem Know-How
unterstiitzen.

Wesentlich schnellere Wartung nicht zuletzt durch Ersatzteilverwaltung und ordentliches Ersatzieimanagement
seitens des Residents,

Bindeglied zwischen KMAPF und Kunden
Geschultes Persanal
Sicherheit bel Personalausfal
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Technischer Leitstand mse  cmsc JEUNN s iy

{1} Der Leitstand ist im Ausgangszustand ein einfacher Schreibtisch mit Bildschirmen
{2) Aufden Bildschirmen sind Live-Kamerabilder des Lagers zu sehen.
Szenario {3) Eswird keine weitere Information ubermittelt,

(4) Im Zuge des Premium Servicepakets bekommt der Kunde einen voliausgestatteten technischen Leitstand zur
Verfagung gestellt.

{1} Dertechnische Leitstand verwendet zur Visualisierung KiSoft SCADA, Das System liefert Echitzeitinformationen.

{2) Es kann die Betriebsbereitschaft der technischen Systeme wie z B. Fordertechnik oder Server zu jedem Zeitpunkt
gepruft werden,

Erkenninisse

{1) Visualisigrung des Anlagenstatus
(2) Kontrollorgan des Lagers

Package SMART

Logistischer Leitstand s omec | peen SN why

(1) Dertechnische Leitstand liefert lediglich Informationen Gber die technischen Systeme.
Szenario {2) Prozessmonitoring ist nicht maglich.
(3) Im Zuge des Smart Servicepakets bekommen die Tellnehmer einen logistischen Leitstand zur Verfigung gestedt.

{1} Derlogistische Leitstand erganzt den technischen Leitstand um das Dashboard der Smart Services
{2) Erliefert KPls mit einer Detailstufe von Smin

{3) Kundenspezifische Kennzahlen konnen ebenfalls erfasstund analysiert werden

{4} Auslastungsberechnungen ermogiichen effizientere Wartungspiane

Erkenninisse

(1) Inteligente Obersicht

(2) MaRgeschneiderte Inhatte
(3) Effizienzsteigerung

(4) Empowerment
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Mobiler Assistent e - BT

{1}  Die Informationen des Smart Service Dashboards sind zunachst lediglich am Leitstand verfligbar,
{2} Im Zuge des Smart Servicepakets erhalt der Kunde Zugriff auf das Service Maobiler Assistent”.

Szenarlo

Erkenninisse (1) Dermobile Assistent ermaglich jederzelt und Oberall Zugriff auf relevante Informationen.

{1) OQrt-und Zeitpunkiunabhangige Live-Daten
(2) Zusammengefasste Inhaite

Logistisches Consulting s omec | peen SN why

{1) Eswird eine Case Study vorgegeben, die von den Teinehmern zu lgsen ist,
(z.B. Durchiaufzeit verringarn / Durchsatz erhohen)

{2) Eine Gruppe Teinehmer soll das Problem manueil Iosen - dafur stehen ihnen die zuvor selbst erfassten KP| Daten zur
Szenario Verfligung,

{3) Eine weitere Gruppe erhalt fiir die Losung Zugriff zu einem |ogistischen Leitstand oder mobilen Assistenten und
zusaftzich einen geschulten KMAPP Mitarbeiter der sie unterstlitzend berat

(4) Die Daten mussen analysiert und Malnahmen abgeleitet werden.

{1} Die Gruppe mit Zugriff zu Smart Services und KNAPP Mitarbeiter kann mit einem vieifachen an Daten und KPIs
arbeiten,

Erkenninisse (2) Aulgrund der hiheren Informationsbereitstellung kann die Aufgabe deutiich teichter und schneller geliist werden.
{3) Den Tellnehmem wird gezsigt, wie Tralning als Enabler zur optimalen Lagernutzung dienen kann.

(1) Perfermancesteigerung

{2) Optimierung der Anlage
(3) Ressourcenschonung
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Appendix E

Appendix E

INTRO

Intro m Basi Classic Pramium Smarl E Cuitra #m
Ubersicht R ————

Lehrunteriagen

» Unterlagen Einfuhrungsprasentation
» Moderationshinweise/-anweisungen

Lernunterlagen

» Standard Operating Procedures
10m

Ubungsmaterial

» Prasentationsvideo :
CONTROL

» Handout e-insight ROOM

|| Arbeitsbereiche

Intro m Bask Classic Pramum Srrarl | Oufra w'g:.]

Ablaufbeschreibung

Agenda mhat _____ IWodus | Dauer(inMin)
1. Vorstellung der » Die"KNAPP Service Factory” wird den Teilnehmern (De-)Briefing 10
Lemfabrik vorgestelit.

» Idee und Intention
» Uberblick Giber die Trainingsinhalten
» In einem Kurzvideo/Prasentation wird das e-insight
vorgestelit,
» Kurze Einfuhrung in ein KNAPP Lager und den
logistischen Prozessen als Prasentation.
(z.B. mittels Video um eine bessere Verlinkung zur
realen Situation zu ermdglichen)
» Rollenverteilung

2. Kennenlemen der » Kennenlernen der Anlage bzw. Stationen: Ubung 20
Arbeitsstationen » Die Teilnehmer begeben sich an die

Arbeitsstationen und fahren das Lager zum ersten

Mal hoch.

» Ein Standard Arbeitsszenano wird von den
Teilnehmern durchgespielt.
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Package BASIC

Hotlme Ingra

Ubersicht Gl S

Lehrunteriagen
» Ablaufbeschreibung
+ Moderationshinweise/-anweisungen

Lernunterlagen

» Kurze Beschreibung
Ausgangszustand 10m

» Standard Operating Procedures

Ubungsmaterial

» Poster fiir Debriefing
» Motizzettel fir Teilnehmer

OVERSTOLK +
BULKY GOODE EPARE PARTS

19m

EMPTY TOTES

» Kommunikationsgerat (Telefon)

» Mappe it Notbslumineiti || Arbeitsbereiche

_____________________________________

Hoﬂl ne Ingray : Fasie Classic Prramiin Srrarl E Dutra %m
Ablaufbeschreibung
L S [ S AT
1. Einfiihrung » Vorstellung Ubungsinhalt: (De-)Briefing
» Hochfahren der Anlage morgens soll simuliert
werden

» Alle Teilnehmer begeben sich auf ihre Stationen
» Vorbereitungsarbeiten werden gestariet
» Storfall tritt ein und muss geltst werden

2. Arbeiten ohne » Teilnehmer beginnen Anlage hochzufahren Ubung 10

‘Service » Storfall trittein

Server fahrt nicht hoch, Anlage steht

Gruppenleiter schaut im Handbuch nach

Handbuch empfiehlt Helpdesk einzuschalten

Helpdesk wird angerufen

Automatischer Anrufbeantworter, da aulterhalb der

Geschaftszeiten

» Problem kann nicht geltst werden (bis Helpdesk
erreichbar ist)

» Ubung wird nach 2-3 Minuten beendet

ryyewyewy
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Hotline Inra Em Classic Premium Smarl E Duitre ﬁ‘gﬁ,

Ablaufbeschreibung e
3. Nachbesprechung » Nachbesprechung des Erlebten (De-)Briefing 10

= Welche Probleme traten auf?
» Was hatte geholfen?
» Wiekonnte man das Problem besser losen?
» Nachbesprechung wird durch KNAPP moderiert
» Punkte werden auf vorbereitetem Poster festgehalten

4. Arbeiten mit Service » Teilnehmer beginnen Anlage hochzufahren Ubung 10
» Starfall tritt ein
» Server fahrt nicht hoch, Anlage steht
Gruppenleiter schautim Handbuch nach
Handbuch empfiehit Hotline einzuschalten
Hotline wird angerufen
Hotline gibt Hilfestellung bzw. lést das Problem
remote
» Anlage kann ganz normal gestartet werden
» Arbeit konnte beginnen -> Ende der Ubung

5, Wrap-up » Erlebnis wird aufbereitet/nachbesprochen (De-)Briefing ]
» Teilnehmer reflektieren den Impact des Services

wal’tul"lg & |n5pekti0l"‘| Ingrey Em Classic Premim Smarl E Dutra ﬁ'ghj
Ubersicht SRR

Lehrunteriagen

» Ablaufbeschreibung
» Moderationshinweise/-anweisungen

LT

AL Tt D T T

Lernunterlagen

» Kurze Beschreibung i
Ausgangszustand 10m g =

» Inspektionsablaufplan (falls es E-

sowas gibt) ] e
= b

" OVERSTOCK +

Ubungsmaterial - BULKY GOODS [ SpanE pants padiitilie

» Poster fiir Debriefing : - L --
CONTROL
» Notizzettel fir Teilnehmer ROOK 19m

|| Arbeitsbereiche
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Warfung & Inspektjon Inéray E fasic Classic Premum Smar E Outra #fﬂ'g._!

Ablaufbeschreibung

1. Einfiihrung » Vorstellung Ubungsinhalt: (De-)Briefing 5
» Anlage lauft bereits langere Zeit und muss
gewartet werden
»  KNAPP Wartungstechniker kommen und fihren
die Wartung vor Ort durch
2. Arbeiten chne » Teilnehmer sind Beobachter Ubung 10
Service »  KNAPP Servicetechniker warten die Anlage

» Ein spezielles Verschleif¥eil ist zu tauschen,
KNAPP Techniker haben dieses nicht mit
» Auchim Ersatzteillagerist dieses nicht zu finden
» Wartung kann nicht vollstandig durchgefahrt
werden
» Gruppenleiter muss sich um die Bestellung des Teils
kummern
= Nach dem die Lieferzeiten angezeigt werden, wird die
Ubung beendet

Warfu“g & |n5pektj0n Inéra E st Classic Premum Smart E Culra #fﬂ'g._!
Ablaufbeschreibung = T
3. Nachbesprechung » Nachbesprechung des Erlebten (De-)Briefing 5

= Welche Probleme traten auf?
» Was hatte geholfen?
» Wiekonnte man das Problem besser losen?
» Nachbesprechung wird durch KNAPP moderiert
» Punkte werden auf vorbereitetem Poster festgehalten

4. Arbeiten mit Service » Teilnehmer werden vom KNAPP Technikerim Zuge Ubung 10
einer Inspektion durch die Anlage geflihrt

= Technikerzeigt Teilnehmern wie eine Inspektion
durchgefthrt wird

» Der Techniker zeigt was ein erfahrener Techniker
durch Horen/Sehen entdeckt und zeigt so, dass
bei entsprechend geschultem Persanal vor Crt die
Inspektion entiallen kann

» Es wird ein Wartungstermin vereinbart bei dem
Teille und Spezialisten bereits mitgeschickt werden

5, Wrap-up » Erlebnis wird aufbereitet/nachbesprochen (De-)Briefing 10
» Teilnehmer reflektieren den Impact des Services
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Ersatzteilpaket & Managementsystem Inéra :m Cassic Premiuim Ssmal | Qi kT
Ubersicht T

Lehrunteriagen

» Ablaufbeschreibung
» Moderationshinweise/-anweisungen

Lernunterlagen

» Kurze Beschreibung
Ausgangszustand 10m

» Standard Operating Procedures

r
Ubungsmaterial - I Butkv oot |INSPARE RIS EMPTY TOTES
. -
» Poster fiir Debriefing : | ---
i . CONTROL
» Notizzettel fir Teilnehmer ROOK 19m

» Tablets mit e-insights
|| Arbeitsbereiche

Ersatzteilpaket & Managementsystem Inéra :m Classit Premiuim Ssmal | Qi kT
Ablaufbeschreibung T
_Mm
1. Einfuhrung » Vorsteliung Ubungsinhalt: (De-)Briefing
» Teilnehmer kommissionieren
» Storfall tritt ein und muss geldst werden
= Verschleiteilist zu tauschen
» Teilnehmer (Techniker) soll Ersatzteil finden und
tauschen
2. Arbeiten ohne » Teilnehmer arbeiten im Lager Ubung 10
Service = Storfall tritt ein und die Zeit wird gestoppt
» Verschleiitteil (z.B. Rolle am Conveyer)ist defekt,
Teile der Anlage stehen

+ Techniker muss herausfinden welches Ersatzteil
gesuchtwird. (e-insight wird genutzt)
+ Der Techniker wird das Ersatzteil nicht finden
(weil es nichtim gebuchten Paket vorhanden ist)
= Problem kann nicht gelost werden
» Ubung wird nach 2-3 Minuten beendet
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Ersatzteilpaket & Managementsystem Inéra :m Cassic Premiuim Ssmal | Qi kT

Ablaufbeschreibung

3. Nachbesprechung » Nachbesprechung des Erlebten (De-)Briefing 10

= Welche Probleme traten auf?
» Was hatte geholfen?
» Wiekonnte man das Problem besser losen?
» Nachbesprechung wird durch KNAPP moderiert
» Punkte werden auf vorbereitetem Poster festgehalten

4 Arbeiten mit Service = Starfall tritt ein und die Zeit wird gestoppt Ubung 8
» Beginn der Ubung mit Eintritt Storfall
= Techniker sucht das Ersatzteil im nun
bereitgestellten, seitens KNAPP geordneten
Ersatzteillager ;
» Das Ersatzteil ist Inhalt von Paket B, das nun zur
Verfiigung steht )
» [Ersatzteil wird schnell gefunden und getauscht
» Anlage ist wieder betriebsbereit

5. Wrap-up » Erlebnis wird aufbereitet/nachbesprochen (De-)Briefing 10
» Teiinehmer reflektieren den Impact des Services

Package SMART

S“ITI art Services Intrci E Besic Classic Premium mi Dutro ﬁ‘gﬁ,
Ubersicht T

Lehrunteriagen

» Ablaufbeschreibung
» Case Study
» Moderationshinweise/-anweisungen

Lernunterlagen
» Standard Operaling Procedures

» Case Study & Vorbereitungsfragen 10m
» Handout zu KPls

» Poster fur Debriefing OVERSTODNK +
BULky
+ Notizzettel fur Teilnehmer e ]
» Pinboard 19m
» Stoppuhr i
» Tablet J:[ far die Ubung

relevante(r) Bereich(e)
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Smart Services Intrci E Besic Classic Premium mi Dutro ¥{§‘p'gl_!
Ablaufbeschreibung

1. Einfiihrung » Vorstellung Ubungsinhalt: (De-)Briefing 10
» Operators (KNAPP Mitarbeiter) betreiben die
Anlage

» KPIs sollen erfasstwerden um ein Fallbeispiel
(z.B. Durchlaufzeit verringern / Durchsatz erhohen)
lésen zu konnen

2. Einlesenin = Teilnehmer werden in 3 Gruppen eingeteailt und ldsen Ubung 50
Fallbeispiel Fallbeispiel unabhangig voneinander
» Gruppe Pinboard und Stoppuhr’
» Gruppe Logistischer Leitstand + Mobiler
Assistent’
» Gruppe [Logistischer Leitstand + Mobiler Assistent
+ Logistisches Consulting”
» Fallbeispiel wird von den Teilnehmern durchgelesen,
anschliefiend kurz diskutiert

Smart Services Intrci E Besic Classic Premium mi Dutro ¥{§‘p'gl_!
Ablaufbeschreibung T
3. Arbeiten mit Service » Teilnehmer beginnen KPls zu erfassen; Ubung 20

» Gruppe Pinboard und Stoppuhr’

» Teilnehmer erfassen KPls handisch mit

Stoppuhr durch Beobachten vor Ort
» Gruppe Logistischer Leitstand + Mobiler
Assistent’

» Tellnehmer bekommen KFls durch den
Logistischen Leitstand zur Verfligung gestellt

» Der mobile Assistent ermoglicht zusatzlich die
simultane Begehung der Anlage um
Interviews zu fihren oder den Prozess zu
besichtigen

» Gruppe Logistischer Leitstand + Mobiler Assistent
+ Logistisches Consulting”

» Tellnehmer erhalten zusatzlich Unterstitzung
durch einen KNAPP Logistik-Experten der sie
bei der Lasung des Fallbeispiels berat

» Teilnehmer erarbeiten Ladsungen zum Fallbeispiel
» Ubung endet nach 20 Minuten
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Smart Services Intrci E Besic Classic Premium mi Dutro ¥{§‘p'gl_!
Ablaufbeschreibung

4, Nachbesprechung/ » Vergleichen der Ergebnisse der Fallstudie (De-)Briefing 20
Wrap-up » Evaluierung der Ergebnisse

» Nachbesprechung des Erlebten
» Wie schwerfiel es die KPls zu sammeln?
» Wiewurde die Fallstudie empfunden?
» Was hatte geholfen?
» Wie kénnte man die Fallstudie leichter losen?

» Nachbesprechung wird durch KNAPP moderiert
» Punkte werden auf vorbereitetem Poster festgehalten

ZIEL: Teilnehmer erkennen den Mehrwert der Services
.Logistischer Leitstand”, "Mobiler Assistent” und
.Logisitisches Cansulting”. Die dadurch hohe Verfugbarkeit
von KPls erleichtert anfallende Planungs-, Optimierungs-
und Adaptierungsarbeiten.
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Appendix F
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1. Operating model

2. Purpose and targets

3. Process

4. Setting

5. Product

6. Didactics

7. Metrics

|Academic institution 1 Non-Academic institution Profit oriented operator
P— Vocational school/hi ‘mployer Industrial " Producing

| Technical expertiint. specialist ‘Cmsultanl HEducaﬂonalisl ‘

1.1 Operator
[ 12 Trainer | [ Protessor | [Researcher | [ student assistant
= - == o

“ External development

[ 1.4 ital funding

| s [ Pubic funds

| 1.5 Ongoing funding

|
|| Company funds ‘
|

| - -

“ Company funds

[ 1.6 Funding continuity

‘ | Short term funding (e.g., single events) H Mid-term funding (projects and programs <3 years)

| Long-term funding (projects and programs >3 years)

1.7 Business model for trainings

Open models

Club model Course fees BA

Closed models (training program only for single company)

| 2.1 Main purpose

[ 22 secondary purpose

‘ | Test environment/pilot environment | | Industrial production | ‘ Innovation transfer ‘ ‘ Advertisement for production

2.3 Target groups for sducation and pupis [ Students \ Employees | Profit oriented operator \
o = | e = T T
2.4 Group constellation ‘ Homogenous Heterogeneous (knowledge level, hierarchy, students + employees, etc.

[ Mechanical & plant eng. | [Automotive | [Transportation | [Fmce | [Aerospace |
25 Targeted industries | Chemical industry | [ Electronics | Construction | Insurance/banking | [ Textile industry

Work system
design

ntralogistics
design & mgmt

P Mgmt & Resource y
[ R ] | -

.7 Role of LF for research

|
||
Research enabler

] Research object

2.8 Research topics

|
| 2.6 Subject-rel. learning contents
E
|
|
|

3.1 Product lifecycle | [ Product planning | [Ged |[[Proguct design | [ Rapid protatyping | m
3.2 Factory lifecycle | [ nvestment planning |[[Factory concept [ Process planning || Ramp-up | ) — Logiies [ Maintenance |[ Recyciing |
| 3.3 Order lifecycle ] | Configuration & order ] | Order ] [ ion planning and ] [ Picking, packaging ” Shipping ]
[ 3.4 Technology ifecycle | [ Pranning | [ Devetopment | [ irtual testing | [ i I izati |
(s e I [ == e e

[ 3.6 material flow

‘ Continuous production ‘ Discrete production

| 3.7 Process type

| [ Mass production |[ seriar producion | [[smai series production |[ one-oft production ]

[ 38 Manufacturing organization®

‘ | Fixed-site manufacturing ” Work-bench manufacturing | ‘ Workshop manufacturing H Flow production

| 3.9 Degree of automation

| 3.10 Manufacturing methods* H Cutting | | Trad. primary shaping | |Addmve manufacturing | | Forming | ‘Jmnlng | ‘ Coating ‘ @gﬂ?ersnatenal
| 3.11 Manufacturing technology* H Physical H Chemical H Biological

| 4.1 Learning environment

‘ | Purely physical (planning + execution) Physical LF supported by digital factory (see

| 4.2 Environment scale

‘ Scaled down | Life-size

| 4.3 Work system levels

Physical value st f LF extended ) ’ )
line “IT-integration”) ,,my:;ﬁ; NS SHESIOEEE SXEREe [ Purely virtual (planning + execution) ‘
== | = |

| [worsystem

| 4.4 Enablers for changeability

l Mobility Modularity Compatibility Scalability Universality

4.5 Changeability dimensions

‘ | Layout and logistics

‘ |Product features ‘ | Product design ‘ Technology Product quantities

4.6 IT-integration

‘ IT before SOP (CAD, CAM, simulation) IT after SOP (PPS, ERP, MES) | IT after production (CRM, PLM ...)

5.1 Materiality

5.2 Form of product

R -- --

5.3 Product origin

‘ Material (physical product) I Immaterial (service) ‘
‘ Own development | Development by participants ‘

‘ | External development

5.4 Marketability of product

" Available on the market but didacticall
‘ | Available on the market | [smphﬂm v

‘ | Functional, could be available on the market | i out function/application, for

5.5 No. of different products

H 1 product I [ 2 products ‘ [ 3-4 products

| P [l gevlope by

‘ [ Acceptance of real orders

5.6 No. of variants

Flexible, depending on

|

l l 4-20 variants

1B == | [oumins oy ooos_|
— I = = | [ o | [Foveem |
25 Pt e o [Feroe [rianss | E == |
. N N N o N N Activity and implementation oriented
6.1 Competence classes Technical and methodological competencies Social and communication competencies Personal competencies competencies

6.2 Dimensions learning targets

6.3 Learn. scenario strategy

I i R

6.4 Type of leam. environment

‘ | Greenield (development of factory environment)

| Brownfield (improvement of existing factory environment)

‘ Onsite learning (in the factory environment) I Remote connection (to the factory environment)

6.6 Degree of autonomy

6.9 Standardization of trainings

‘ | Standardized trainings

| stomized trainings

6.10 Theoretical foundation

‘ | Prerequisite In advance (en bloc)

| Alternating with practical parts Based on demand ‘ Afterwards ‘

6.11 Evaluation levels

Leamning of participants

‘ ‘ | Transfer to the real factory Economic impact of trainings ‘ Return on trainings/ROI ‘

‘ | Feedback of participants

6.12 Leamning success evaluation

‘ | Knowledge test (written)

[T R

I [ Oral presentation ‘ I Practical exam

7.1 No. of participants per training

‘ | 1-5 participants

| 5-10 participants 1015 participants | 15-30 participants

>30 participants

7.2 No. of standardized trainings

5-10 trainings >10 trainings

2-4 trainings

==

7.3 Aver. duration of a single training

>20 days

ECR

| | 35 days | 5-10 days | l 10-20 days

|

\
|
l
l

| 6.5 Communication channel

7.4 Participants per year <50 participants ” 50-200 participants ‘| 501-1000 participants >1000 participants

75 oo sin = [zvon e
7.6 Size of LF <100 sqm | 100-300 sqm l 300-500 sqm ” 500-1000 sgm >1000 sqm ‘
FTEinLF ‘ <1 | 24 H 59 || 10-15 ‘ >15 ‘

*not of use for/ depict in the KNAPP “Service Factory”



