PhD Topic “Data and Knowledge Structuring in the Enterprise”

While enterprises and holdings acquire and manage more and more data, the data assets
often become less manageable through as data grows faster than its accumulation can be
documented and structured. Many companies, like OBB, therefore currently recognize Data
Cataloguing and Data Governance Processes as a key requirement, in order to establish a
function data ecosystem across departments and divisions.

Status quo:

OBB is already looking proactively into structuring and cataloging their data landscape and
making it accessible via a common “Data Lake”, current projects involve (real-time) data
ingestion and tying building sustainable Data Science pipelines, enable Digital Twinning,
estimated to be at TRL2 of 5 at the moment. Challenges to be addressed include automated
Data Quality checks, (automating) ticketing, or integrated Data Management, but also
(organization) cultural obstacles to data governance, as well as (personal) data protection.
Analytics solutions could enable condition-based, dynamic maintenance where both internal
as well as external data sources could be used (e.g. weather, climate data, simulations).

Research potential:

We see a lot of potential in improving Data Catalogs and Data Governance frameworks by
organizing the organizational knowledge in Knowledge Graphs [1]. Our experiences in the
institute for Data, Process and Knowledge Management (Prof. Axel Polleres) in the area of
Open Data Catalogues and quality monitoring frameworks, as well as using Semantic
Technologies for improving Data Quality, building Semantic Search Engines could be a
potential enabler for the current focus challenges outlined above [2,3,4]. Secondly,
cataloguing not only data sources, but also provenance/lineage data as well as usage policies
attached to the data, as well as investigating how such policies can be automatically
checked/enforced, based on concrete use cases, would be a potential research topic, where
we could draw from related research in the area of personal data management and
protection [5,6]. As for organizational culture aspects, the team of Prof. Alexander Kaiser,
also in the institute for Data, Process and Knowledge Management potentially could support
the above-mentioned topics [7]

Joint activities and showcases could potentially be exploited and disseminated within the
Data Intelligence Offensive,! where both OBB and WU are already members, in order to
potentially steer data markets and platforms where the exchange of data with external
players becomes relevant.
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Potential Research Questions for Student Projects:

e Date Governance and Data Quality — Automated Data Understanding/Machine
Learning: piloting which data producing and collecting processes can be automated
and how.

e Mapping Data Sources, Roles and Functions and exploring routes for efficient data
exchange between different divisions

e Definitions of Requirements (e.g. real-time requirements for sources to be included in
the Data Lake), interfaces and data access policies

e Support the identification and verification of data availability and quality demands by
defining concrete use cases and data products

e How can we prepare and publish data internally to make integration possible “with a
few clicks”?

e How to (support) build(ing) an effective Enterprise Knowledge Graph?



PhD Topic “Digital products and interfaces in business ecosystems”

Many business processes including interactions with clients and partners are carried out
predominantly online, or at least leave a rather comprehensive digital trail. This poses new
challenges for data management and storage — and new opportunities for innovative digital
products and services.

Status quo:

OBB is looking proactively into structuring and cataloging their data landscape and making it
accessible via a common “Data Lake”. External data sources as well as client and partner
business platforms already are or will be connected with the OBB digital ecosystem. OBB
owns or maintains a variety of data (e.g. operations, maintenance) that could be bundled and
provided to clients, partners or third parties as digital data products. Aside from challenges
arising from the data management side, there are also questions regarding the interaction
design of the OBB digital ecosystem for both customers and employees. OBB aims to increase
workplace digitalization and explores digital options to deal with the attendant cultural and
organizational obstacles (e.g., chatbots, frontend optimization). Designing the digital
experience for employees, but also for customers, also requires taking into account how
expectations and mindsets are changing with the rapid spread of the so-dubbed low-touch
economy.

Research potential:

Designing data products and services requires answering questions from a number of
different perspectives, e.g. product definition, pricing, bundling, marketing, or product
configuration. These questions are closely related to interface design decisions. Customer
interfaces can be used to generate more insight into customer behavior, in turn feeding into
improvements of the data products regarding pricing, configuration etc. Employee interfaces,
especially in complex environments, need to provide guidance, structure and easy access to
expert help, whether provided by (semi-)automated or human agents. At the institute of
Digital Ecosystems (Prof. Verena Dorner), we can draw on our experience in algorithm and
system design [8-11], (strategic) interaction design on digital platforms [8, 12] and pricing
[13, 14], and user behavior [15, 16] to generate insights into these questions, and view them
in a holistic fashion. Following a use case-based approach, we could define and investigate a
range of data products with OBB and aggregate the insights thus created in a more generic
process model and design templates. For the optimization of the digital experience for
customers and employees, we could design and implement an experimental approach
towards well-structured and effective improvement processes.
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Potential Research Questions for Student Projects:

e Pricing approaches for data products in digital ecosystems

e Configuration of data products and utility-based pricing

e Roles, procedures and access requirements for data product creation

e Integration of external data sources in data products — feasibility, value and cost
analyses for specific use cases

e Test data product design process and templates in use cases

e Develop data product design interface for employees

e Improve on interface design for (semi-)automated support processes (e.g. chatbots)

e Designing seamless “multichannel” experiences

e Experimental investigation of changes to ticket shop frontend



