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Abstract. The concept of the Standardized Individual Output Development can
generally be understood as an approach to the development of output using its
own domain standards, or re-use of standards from other domains via analogies.
Objective is a systematic, qualitative and efficient creation of individual output
and an innovation-framework to systematize the support of a knowledge
transfer from other domains, in the first step human resource based and
supported by IT systems. Goal of the paper is on the one hand to explain the
principles of the approach and the derivation of a roadmap for a technical
support. On the other hand, the Standardized Individual Output Development is
empirically investigated by a case study: The systematic transform of an
individual (output) requirement in an individual output by students in the master
program of book studies using the Standardized Individual Output Development
approach.
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1 Introduction

Students in the master program of book studies with focus area “ Media Economy
Print & Digital " should applying the authors approach of “ Standardized Individual
Output Development” to transform a concrete individual requirement in a
individual output. The individua requirement consisted in suggestions of how a
print product focused publication workflow can be converted to a cross-media
workflow. The students had no deeper knowledge of requirements engineering,
process models or XML-technologies. This raises the question after a successful
project implementation in the absence of project-specific capabilities.

A way to solve this problem as precondition for a successful project-
implementation is the application of “Standardized Individua Output
Development” [5]. The contribution enters the debate at this point. Objective
of the paper is on the one hand to validate the conceptual considerations of
“Standardized Individual Output Development” on a case study analysis and
secondly, a contribution to the penetration and application of the approach for the
Publishing Industry will be provided. Concretized: The individua requirement-
blocks, (1) teaching necessary project qualifications, and (2) the based thereon
successful project implementation should be systematically solved viaa coupling
of standardized individual outputs by applying the new approach by the author,
the “ Standardized Individual Output Development”.

The structural design of the paper is based on the defined structure of
case study investigations [18]. Accordingly, initialy the own approach of the
“Standardized Individual Output Development” is presented as a theoretical basis
for a systematic solution finding. “ Standardized Individual Output Development”
forms the analytical framework for the subsequent empirical investigation on the
research approach of the case study. Here is first shown how the requirement of
project specific capabilities of studentshas been achieved through the devel opment
of the standardized individual output “ Agile Teaching”. Based on this, the project
implementation of the students by applying the capability of the “ Standardized
Individual Output Development” is described (as distinguished from capability
and application of what iscalled function, see[17]). Conclusion of the paper forms
the summary of the results. As an outlook an extension of the solution found for
collaborative, online and XML-based cross-media workflow is presented, as a
bundling of academic papers and components after and before academic papers,
for the creation of a compilation, e.g., conference proceedings.
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2 Standardized Individual Output Development

The concept of the “ Standardized Individual Output Development” can generally
be understood as an approach to the devel opment of output using its own domain
standards, or re-use of standards from other domains via analogies. Objective is
a systematic, qualitative and efficient creation of individual output on the one
hand. On the other hand an innovation-framework to systematize the support
of a knowledge transfer from other domains, in the first step human resource
based and supported by IT systems, and in the last step by the vision of technical
singularity through artificial intelligence as discussed among others by Ray
Kurzweil, Director of Engineering at Google[9]. Subsequently, the coreideas and
principles are introduced.

Starting from arequirement thereisaconcrete output creation using the concept
of “Standardizing Individual Output Development”. The result of this process is
the “Standardized Individual Output”. The following illustration visualizes the
overall process.
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Fig. 1. Interactions of the Standardized
Individual Output Development (based on [15])

Fundamentals of the approach are the work of Gopfert [7], the concept
of individual output and the mass customization [11]. Gopfert [7] describes
the individual output as a transition from craft to mass production through
standardization and automation to individual output via standardized process
modules which are not visible for the customers [4]. Similarly argued Piller [11]
with the strategic approach of mass customization as a strategy variant between
standardization on one hand and differentiation called mass production on the
other.
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Based on these considerations the “Standardized Individual Output
Development” describes a concrete design process in terms of a reference model
for the development of customized outputs through a systematic re-use their own
standards or other domainsthrough analogies. A conceptualization of the coreidea
is carried out via the framework of the “Standardized Individual Development
Cube (SIC)”, which isinterpreted both as a synthesis of different approaches and
in the subsequent step as an analytical tool.

The SIC as a synthesis embraces the connection of standards within a domain
and thevalue chainin an output process—called the* Standard Catalog” . Regarding
to the output development on the re-use of standards from other domains,
the SIC includes the dimensions domain and standards — called the “ Standard
Innovation”. A brief introduction is following of the “Standard Catalog” and
“Standard Innovation” as an interpretation of dices of a cube that is based on
the OLAP (Online Analytical Processing)-Cubes operation of dicing (based on
discussions by [19] to Process Cubes and regarding standards of hybrid value
creation [2].

The “Standard Catalog” as vertical dlice is here interpreted as a function of
standard and value chain and based on the work of Schacht/Hertel [15] and
Fettke/Loos [6]. Schacht/Hertel [15] discussed the one hand, the interpretation of
standards as explicit knowledge; they furthermore classifies standard categories
and alocates the value chain to individual standards. The idea of domain-specific
storage of standard knowledge based on the work of Fettke/Loos [6], who
formulated a catalog of specific process standards called reference model. In
summary, the vertical dicein SIC is called “ Standard Catalog” and describes the
idea to understand standards as knowledge to assign this standards to the value
chain [15] and to provide (intelligent) searchable knowledgebasesin a subsequent
step [6] (summarized in the following depiction).
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Here the question arises, according to the development of output requirements,
for which no reusable standard knowledge exists. This requirement is solved
through the “ Standard Innovation” dlice. The Standard Innovation based on the
work on the TRIZ approach [10] and the analogies on the pyramiding approach
[12]. If a problem cannot be solved through existing standard knowledge from
the “ Standard Catalog”, it is necessary to transfer the problem to another domain.
If solutions for the abstract same problem exist, it can be reused. While abstract
problem-solution mappings are done by pattern search in patents in the TRIZ
approach, in the pyramid approach of Poetz/Priigl [12] interviewing of experts
in analog domains are used to achieve this goal. To summarize, the slice of the
“Standard Innovation” forms a synthesis of the TRIZ and the Pyramid Approach.
The practical implementation can be reached in following iterations (seefollowing
figure):

1. “SIC-Pyramid”: The transfer of knowledge through expert knowledge and
human communication [12].

2. "SIC-OLAP’: IT-supported standard knowledge storing of various domains
and human interpretation and using OLAP data cubes idea with related
operations as “dlicing”, “dicing”, “rolling up”, “drilling down” [19].

3. “SIC-OWL": IT-based knowledge storage and sophisticated machine
connecting of problem issues of different domains over semantic network by
using the Web Ontology Language (OWL) [16].



4. “SIC-Singularity”: 1T-based knowledge storage and sophisticated machine
connecting of requirement and problem issues of different domains — vision
of technical singularity [9].
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“Standard Catalog” and “ Standard Innovation” form the basi s of the approach of
the “ Standardized Individual Output Development”, be modeled as a synthesis of
different theoretical and practical approachesin the SIC and form the basis for the
transformation of the synthesis cubes into a concrete | T-supported analysis cube
for automated “ Standardized Individual Output Development” (see [4]). Specific
design of “ Standardized Individual Output Development” inthe case of developing
auser-friendly, collaborative, online and XML -based cross-mediaworkflow at the
Ingtitute for Book Studiesis the subject of the following case study.

3 CaseStudy

The application of the “Standardized Individua Output Development” using
different standards to transform a concrete individual requirement to individual
output of students in the master program of book studies with focus area “Media
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Economy Print & Digital” is subject of the following described case study
investigation.

3.1 Case Study investigation

A case study analysisis concretized in definition of research subject and research
guestions, implementation desigh and subsequent execution.

Research subject of the contribution is the “Standardized Individual Output
Development” in general and in particular the consideration of application the
theory for development of an individual output, a “cross-media workflow for
a scientific print product”. The aim is on the one hand a user-friendly content
creation and on the other hand reuses once created content for different mediaand
individual content bundling [8].

Research objectives of the contribution are on the one hand the conceptual
preparation of the* Standardized Individual Output Development” and on the other
hand the empirical investigation. The empirical investigation of this proposed
approach is based on the research method of case study with the following design
(see[18]):

e Objective: The research subject of the “Standardized Individua Output
Development” should be appliedin the context of the Publishing Industry and
devel oped through discussion with the students, so thereisatheory-formation
and theory-verification in focus. In terms of the research interest, on the one
hand the objects of analysis are described which represents a phenomenal
interest, on the other hand the practical application of the “Standardized
Output Individual Development” is in the focus, which represents a causal
interest.

e Object Selection: A project work at the Institute for Book Studies is
considered in terms of a embedded single-case study.

«  DataCaollection: Why and how questions are akey part of the study. For that
reason the collected data are more qualitative than quantitative. In addition
by participant observation the study includes interviews, group discussions
and action research to ensure the quality of the collected data.

«  Evaluation: The case study units, project team and project development, will
first individually and the following step analyzed across. The evaluation is
preceded by ashort project presentation, and then the particul ar standard used
isanalyzed.

85



3.2 AdgileTeaching

The project group had the task, using the example of scientific essays within the
annual report of the Erlangen Institute for Book Studies to make proposals for
how one can be converted aprint product focused publication workflow to across-
mediaworkflow. For this purpose, requirements had to beraised, resulting solution
variants should be derived and an appropriate technical infrastructure (standard /
individual software) must be identified — the first project challenge, because the
students had no deeper knowledge in requirements engineering, process modeling
and XML technologies. Therefore, these foundations needed to be built. After
defining the problem in interpreting the “ SIC” as the standard knowledge (input),
the question of problem solving arises. Ininterpreting the* Standardized Individual
Development” concretized: “How do | reach the transition of the human resources
to project staff?’

Following the approach of “Standardized Individual Development”, initialy
the approach of agile software development has been applied to the individual
requirements of teaching. Developed individual output iscalled “Agile Teaching”.
In a comparable Role of a ScrumMaster the lecturer reacts individual to
information demands of the students among others by intensive introductions
and discussions of requirement techniques and variants of solving variant
systematization, e.g., morphological boxes or the template approach from the
sophists. Furthermore basic knowledge in XML was built on participating of the
students at a parallel seminar lecturer hold.

Within the seminar the project students were shown a fully automated
publishing workflow: from reading information from a database, trandation in
XSL-FO, and subseguent generation of a PDF document by the practice speaker
from a big German authority. The seminar structure as an instance of an “Agile
Teaching” and as a composition of didactic standard blocks of construction,
reconstruction and deconstruction by Reich [13] and the flipped classroom
concept, which among othersis used by Jorn L oviscach (see http://www.j3I 7h.de/),
illustrates the following figure.

86



XML in publishing houses Milestones

Introduction HTML and CSS "fmr“f‘:r"’!‘"'““: structuring and transformation [ standardization: DocBook (Publishing platforms
Sprints: Flipped Classroom- i Sprints Flipped CI: i Sprints Flipped Classroom- construction
and deconstruction by Reich and Loviscach and deconstruction by Reich and Loviscach and deconstruction by Reich and Loviscach
infocus infocus infocus

Milestone: ion of Milestone: i Milestone: i

Raphael Dudek (big German authority): HTML Helmut Zels (big German authority): XSL, Michael Fischer (QualityMinds): Digital
and CSS. Content and design creative separated . XSLT, XSL-FO. Content and Markup Language.

Fig. 4. Agileteaching instance: XML for publishing houses

In addition to the basic technical understanding of XML, as a possible basis
of production used in a cross-media workflow approach, the teaching focused on
methods and techniquesfor requirements engineering, the solution variant analysis
and project planning. Important statement here: It all starts with aneutral solution
requirements analysis as basis for a solution variant analysis. These results serve
the customers as a basis to derive the desired solution and the solution is the basis
for the detailed planning for an (agile) implementation.

For the requirements documentation the students was taught basic knowledge
in the template approach of the sophists [14]. The template approach consists of
a syntactic part (the template) and a semantic part. The semantic part is based on
the fundamental s of Neuro Linguistic Programming (NLP) of Bandler and Grinder
[1] and heals the defects of deletion, generalization and distortion in a natural
based requirements analysis by questioning techniques. The template approach
can also be interpreted as a “ Standardized Individualized Development” over an
composition of different linguistc standard blocks among others, NLP [1] and
Chomsky's Transformational Grammar [3].

In addition to the requirement analysis is a neutral search for aternative
solutions an essential step to identify the best solution for the customer. Here
the students were taught the basics of morphological box as creativity technique.
From combination of cross-media workflow instances theoretically possible set
of properties can then be combined to possible solutions. After presentation of
aternative solutions and selection of a specific solution by the customer, the
implementation needs to be planned. Therefore different process models were
presented the students, with an emphasis was placed on agile process models with
regard to the project context.
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Summarized the requirement of the project-specific qualifications has been
resolved over the standardized individual output “Agile Teaching” by a*“ Standard
Innovation” of agile process models of the software industry.

3.3 Cross-Media Workflow

In the first step the requirements were taken systematically through the template
approach. The template approach was used in the project to ensure on the one hand
the compl eteness of the requirements on the use of rules and on the other hand, the
structured requirements definition via templates. The following figure shows the
structure and a concrete template instance within the project.

autonomic system activity The system executes the process autonomically.
. . The system provides the user a functionallity, e.g.,
user interaction ne system p Y, e.8
via a user interface.

The system is passive and execute a process
depending on an external event.

‘ PROVIDE<whom?> ‘
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|
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author input
System SHALL WITH THE ABILITY content standardized

PROVIDE

author outputin
System caals WITH THE ABILITY contens multiple media

Fig. 5. Template Approach: structure and instance within the project

The next step in the project implementation was the elaboration of a solution
space for the requirements of a cross-media-workflow over a morphological
box. Goal was the theory-based derivation of possible solutions for cross-media
publishing workflow solutions. For this, the students analyzed different production
methodsfor across-mediaworkflow, starting from Word-based systems, over wiki
solutions up to CM-Systems (CMS) and derived therefrom characteristics for a
morphological box. The project-specific morphological box of the project group
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to identify the possible solutions is characterized by the following characteristics:
content input, content storage, necessary instalation, file formats of content
transformation with the same software, usability according 1SO 9241.

Using the morphological box different solution typesfor cross-mediaworkflow
were discussed with the customer. As an example, two solutions are shown at a
glance and the final solution and implementation described in detail subsequently.
Thefirst variant of the solution in thefollowing called “ desktop” solution, includes
the following characteristic values: content input (“desktop”), content storage
(“desktop”), necessary installation (“yes’), file formats of the content (“docx”),
transformation with the same software (“yes’), usability to 1SO 9241 (“no”) (see
next figure).

Requirement Value

content input Desktop Browser

content storage Desktop Database online

necessary
installation

No

file formats of the | Individual XML Standardized XML (docx, docbook)
content

transformation
with the same
software

usability to EN Automatic Document Content Completion Using individual Error-Tracking
1SO 9241 Structure Validation Support grammars

Fig. 6. Solution Variant Desktop

On the one hand the familiar Word environment and all Word-based output
formats such asPDF, RTF or DOCX can still be used. On the other hand, an online
output is implemented via an Add In and parameterization through configuration
tables within theword file. The content input (1) and bundling to the online output
(2), within a solution of the company Pragmaticon in Heroldsberg, are shown in
the following figure.
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The solution represents a pragmatic cross-media approach, but does not meet
the customer requirements. Emphasis was on a online-based, user-friendly and
XML-based cross media solution. This solution variant was fixed after the
presentation of solutions variants by the customer as implementation target and
the characteristics are visualized in the next figure.

Requirement Value

content input Desktop Browser

content storage Desktop Database online
necessary Yes

installation

file formats of the RLLIEIEIRAYIN Standardized XML (docx, docbook)
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transformation
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usability to EN Automatic Document Content Completion Using individual Error-Tracking
1SO 9241 Structure Validation Support grammars

Fig. 8. Solution Variant Cross-Media

The publishing platform building blocks Xeditor and Xpublisher of the
company Appsoft in Munich fullfills the requirements of the Cross-Media Variant
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and were chosen for the subsequent project implementation planning. As agile
planning via a simple backlog was identified as confusing, the students searched
for other possibilities and found an alternative with the standard of “ Story Maps”.

Collaborative, Online Outcome/ Goal

Publishing Workflow
for scientifc products

User Activities
Input Storage Editors access Proofreading Bundeling
P time L
Editor Defining a central Collecting of "
configuration Editing of texts Add Templates User
Stories
Media-neutral role specific
Grammar ; iting i =
o data storage in ] Editing in the Outp\ft. format:
efinition team specific steps
XML
Literature Bundeling
Management Content
Release 1
priority

Fig. 9. Storymap for agile solution implementation

Finally an overview of the implementation is presented: The Xeditor was
configured for scientific publishing workflow in the following activities by the
students: (1) structure analyzing of scientific essays, (2) creating an XML file
based on the structure, (3) automatic grammar creation using jedit, (4) deliver the
grammat to appsoft.
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£l aem & XML editoRRonfigured speciied content.
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Developer of the publishing bulding block system
Torcross media publishing workfows (AppSo)

A

Fig. 10. Grammar Creation Process
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In the next step the literature function has been implemented. For this aconcept
was created together with the students, the lecturer and the Head of Development
of Appsoft and implemented via the standard APl of the Appsoft Publishing
building blocks. For evaluating the whole cross-mediaworkflow by the students a
component for an automated bundling and output via X SL-FO was designed and
implemented together with Appsoft in the last step (see following figure).
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Fig. 11. Cross-Media-Synthesis: value added chain, functions and technology

In summary the “Standardized Individual Output Development” was
investigated within the project. In thefirst step an individual output was devel oped
with “Agile Teaching” to transform human resources to project staff. The project
staff bundlestheir capabilitiesin a second step to project specific functions[17] to
transfer the individual requirement of a “user-friendly, collaborative, online and
XML-based cross-mediaworkflow” successfully in asolution on the composition
of different standards, such as the template approach, story map, morphological
boxes and BPML for the process (knowledge) documentation and evaluate the
solution by writing the project paper online and collaborative with the found
solution.
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4  Learningsand Outlook

By applying the approach of the “ Standardized Individual Output Development”
following was reached: (1) based on “Agile Teaching” the project-specific
capabilities of the students were built, (2) the students used the approach
of “Standardized Individual Output Development” to transform the individual
requirement via the coupling of standards in an standardized individual output
and through action research the solution was evaluated through writing the
project-seminar documentation on developed solution based on the platform
building blocks for content-creation (Xeditor) and crossmedia content-bundeling
(Xpublisher). The outlook on current research projects of the expansion of the
current solution for creating conference proceedings forms the conclusion of the
contribution.

Using the “Standardized Individual Output Development” the students found
in step one an online-based user-friendly approach for a collaborative creation
of scientific papers. A consistent next step is on expanding the solution for
the production of conference proceedings as a bundling of various articles and
additional components, among others front- and back matter, cover etc. Therefore
conference proceedings are currently analyzed within a project team of students
to derive therefrom a conference proceedings product line with variants and
invariants components. In parallel, the current solution is expanded for conference
proceedings workflow and afirst release was sucessfully implemented in the end
of August.

References

1. Bandler, R., Grinder, J.: The Structure of Magic Vol. 1and Val. 2. Palo Alto
1975.

2. Becker, J.: Ein Pladoyer fir die Entwicklung eines multidimensionaen
Ordnungsrahmens zur hybriden Wertschopfung. No. 119. 2008.

3. Chomsky, N.: Language and Mind. New Y ork 1968.

4, Fahsd, J, Abert, C. Ddling, F., Kostler, K. Kraus, V.
Menten, S.. Standardisierte Individualentwicklung: Vom Jahresbericht
der Buchwissenschaft Erlangen zum  Crossmedialen  Workflow.
(Projektvorstellung der Master-Studenten). Frankfurt 2014.

5. Fahsd, J: Standardized Individua Output Development: Linguistic
Approaches for Requirements Engineering Problems through Cultural
Differences. Case Studies from Requirements Engineering Education in

93



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

the Context of E - Publishing a the Chair of Book Studies. 8th Annual
International Conference on Languages & Linguistics, Athens, Greece 2015.
Fettke, P., Loos, P.. De Referenzmodellkatalog as Instrument
des Wissensmanagement: Methodik und Anwendung. In: Becker, J.
(Ed.): Wissensmanagement mit Referenzmodellen: Konzepte fur die
Anwendungssystem- und Organisationsgestaltung. Heidelberg 2002. pp.
3-22.

Gopfert, 1.: Logistik der Zukunft — Logistics for the Future. 6. Aufl.
Wiesbaden 2012.

Hagenhoff, S.: Cross-Media-Publishing. In: Rautenberg, U. (Ed.): Reclams
Sachlexikon des Buches. Stuttgart 2015. p. 109.

Kurzweil, R.: Menschheit 2.0: Die Singularitét naht. Berlin 2013.

Mann, D.: An Introduction to TRIZ: The Theory of Inventive Problem
Solving. In: Creativity and Innovation Management. 10 (2001) Nr. 2. Oxford
2001. pp. 123-125.

Piller, F. T.: Mass Customization. Ein wettbewerbsstrategi sches Konzept im
Informationszeitalter. 2. aktualis. Aufl. Wiesbaden 2001.

Poetz, M., Prigl, R.: Find the Right Expert for Any Problem. 2014. In:
Harvard Business Review. https://hbr.org/2014/12/find-the-right-expert-for-
any-problem [18.3.2015].

Reich, K.: Systemisch-konstruktivistische Padagogik. Einfuhrung
in Grundlagen einer interaktionistisch-konstruktivistischen Pédagogik.
Neuwied, Kriftel 2005.

Rupp, C.: Regquirements-Engineering und -Management. Professionelle,
iterative Anforderungsanalysefir die Praxis. 5. aktual. u. erw. Aufl. Miinchen
2009.

Schacht, M., Hertel, L.. Notwendigkeit und Nutzen von
Normeninformationen in Geschéftsprozessen. In: DIN-Mitteilungen. Juli
2009. Berlin 2009. pp. 24-30.

Schacht, M.: Nutzen semantischer Technologien in der Normung und
Anwendung. In: DIN-Mitteilungen. Oktober 2014. Berlin 2014. pp. 6-11.
Sen, A.: Development as freedom. 13th edition. Oxford 2007.

Yin, R. K.: Case Study Research: Design and Methods. Los Angeles et al.
2013.

van der Aalst, W. M. P.: Process Cubes. Slicing, Dicing, Rolling Up and
Drilling Down Event Data for Process Mining. In: Song, M.; Wynn, M. T.;
Liu, J. (Ed.): Asia Pecific Business Process Management. Lecture Notes in
Business Information Processing. Volume 159. Heidelberg 2013. pp. 1-22.

94



	1 Introduction
	2 Standardized Individual Output Development
	3 Case Study
	3.1 Case Study investigation
	3.2 Agile Teaching
	3.3 Cross-Media Workflow

	4 Learnings and Outlook
	References



