M. Klein, D. Krupka, C. Winter., M. Gergeleit, L. Martin (Hrsg.): INFORMATIK 2024,
Lecture Notes in Informatics (LNI), Gesellschaft fiir Informatik, Bonn 2024 1481

Data Analytics as a Service — Challenges and Opportunities
An Introduction to DAS-24
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Abstract: Data Analytics is an important topic in current and future services. Different opportunities
and challenges occur when implementing it. The paper describes some core aspects of Data
Analytics Services as well as concrete application domains. Furthermore, an overview of the
workshop and specifics of Analytic Services as well as future research streams are provided.
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1 Introduction

Data Analytics becoming more and more important in practice and research as well
[Re20]. Data Analytics as a substantial core of related approaches such as Big Data
Analytics as well as Machine Learning and based on this Artificial Intelligence, is an
interesting topic calling for investigations from different viewpoints.

There is high awareness about and, benefits as well as challenges are already prominent
aspects in research and practice. For instance, numerous authors provide insights that data-
driven approaches can enhance the quality of decision making, improve customer
relationship management and optimize business processes [Sc14][CZ14][JVW17][Ze18]
[Ts23]. These aspects are frequently mentioned in research and the list could be easily
continued. Also, practice is aware about these benefits and some organizations gain value
by applying these approaches, yet. In example, Netflix reports that they use Data Analytics
in their decision making and to improve their services [Ne24]. Nevertheless, not every
organization finds it easy to derive value from data-driven approaches [E120]. Often, they
struggle even when it comes to the identification of use cases. Besides opportunities, also
challenges occur. Here, missing data or needed expertise as well as data quality can be
mentioned, in example [M522][Ca23].

In order to provide measures to overcome theses challenges a conclusive understanding
about various facets of Data Analytics and related concepts is a good starting point. Hence,
this workshop on Data Analytics as a Service aims to provide a platform for investigations
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within this interesting area coming from various viewpoints. Research and practice are
encouraged to contribute and to enlarge the current body of knowledge.

2 General Aspects of Data Analytics as A Service

The general aspects of Data Analytics as a Service are described in the following based
on the scope of the DAS workshop — a call for a more holistic view of Data Analytics,
Professional Services, and Manufacturing.

2.1  Data Analytics as a Service - Call for a more Holistic View

Research into Data Analytics is still far from being completed and comes along with high
potentials and challenges for economy, humans and environment. Many investigations
provide findings about its impact on the economical success of organizations (e.g.,
[MB12][Lil14][Fel9]). Besides, results about how Data Analytics influence consumers
(e.g., [EFS16]) and employers exist (e.g., [Gi22]). However, less investigations focusing
on the environmental impact. Some authors like in example Nishant et al. [NKC20] or
Galaz et al. [Ga21] provide insighst about how Data Analytics through Al can make a
contribution to an environmentally conscious behaviour. In contrast, research
investigating unfavorable impacts are quite scarce and only some authors like for instance
Lacoste et al. [Lal9], Wu et al. [Wu22], Luccione et al. [LVL23] focusing on the question
of the environmental impact. Although, the ecological footprint of Data Analytics and
consecutively Machine Learning as well as Artificial Intelligence can not be argued away
[VSC23]. This can be recognised quickly and easily by taking a quick look at the resources
used to train Chat-GPT3, for example. It is assumed that 34 days were required to train
the model [Na21]. Furthermore, it is assumed that approx. 700,000 liters of freshwater
were needed for the training [Li23]. Evidently, a high use of ressources is necessary. Other
approaches are no exception: tendency rising. Inevitably, it is essential to use ressources
to gather the related benefits. Therefore, it is quite interesting and necessary to elaborate
conscious and sustainable solutions. From an economic viewpoint, it is clear that a
favourable cost-benefit ratio must be realized. This view should be transferred to the
ecological cost, too. As highlighted in the following Fig (1., based on our considerations),
this Environmental Impact of Al (EIAI) can bee seen as an influencing factor on the
opportunities provided by Al approaches.

At the same time, when benefits (B) and challenges resulting from the opportunities are
discussed, it is also important to have a look on how these are generated. Following
insights provided by Kaack and colleagues [Ka22], it can be assumed that the ratio
between costs and estimated benefit must be taken into account. If the environmental
impact of an opportunity is outweighed by the benefits, the usage of this Al approach is
favourable (Ratio (1.)). If not (Ratio (2.)), further considerations should be conducted. In
a nutshell, if more environmental ressources are saved than needed, the approach and its
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usage might be favourable. One promising starting point here is a deeper investigation and
optimization of the Data Analysis. Consequently, the use of resources here can be
improved. Potentials therefore can be seen for instance in the the tuning of the
hyperparameters while training or the algorithm design [VSC23]. Future research could
contribute to this point. It might be a promising approach not only to investigate benefits,
challenges and points how to improve Data Analytics and the related data-driven
applications, but also focusing on the ratio between costs (here: environmental cost) and
the received benefit.

. Ratio
Environmental
Impact of AI* (1. EIAI>=B
(2.)EIAI<=B
\ Benefits
Al- »  Opoortuniti Use Case
Approaches %  Upportunities Implementation
Challenges

*here, focus on this specific aspect, other factors are neglected.

Fig. 1: Environmental Impact of Al and its relations

2.2 Data Analytics in Professional Services

Professional services, such as consulting services, are undergoing a fundamental shift
towards digitalization and the integration of artificial intelligence into their services
[AU23][BH23]. The pre-requisite for this is the existence of suitable data pools and data
models that can access both freely available information and the company-specific data
pool of the service companies [Cul8]. For this purpose, Data Analytics solutions must be
found that combine the different data sources and enable simple and structured access to
the data. As the Professional Services companies have extensive knowledge of the content,
but often no knowledge of how to implement suitable Data Analytics solutions, suitable
solutions must be offered by appropriate Data Analytics providers "as a Service" that are
easy to use and at a reasonable cost. This role is particularly important for the major
providers of ERP systems, as these systems already contain the company's database.

2.3  Data Analytics as a Service in Manufacturing
Data Analytics in manufacturing especially in Industry 4.0 is a popular topic in research

and practice as well [DD21]. For instance, Big Data Analytics can be used in
manufacturing in the area of quality improvement, planning and scheduling, maintenance
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as well as product design [Za19] [Wa22]. New data-driven services can be implemented
in this areas. The usage of Data Analytics in Industry 4.0 can lead to cost reduction,
production time optimization, quality improvements or new service or product innovation
[M622].

However, many enterprises are confronted with several challenges when it comes to the
implementation and usage of such analytical solutions [M622]. In accordance to a previous
study regarding the usage of unstructured data in analytical projects in production [M622]
enterprises described e.g., missing analytical know-how, different data issues (like e.g.,
data labelling, data quality or data integration) and the variety of data and methods as
major challenges. To overcome these challenges, the experts [M622] recommended to
invest in several testing proof-of-concepts or lighthouse projects as well as advanced Data
Analytics trainings and an agile IT organization and related infrastructure. Future research
should cover these challenges and show the benefits of Data Analytics for specific use
cases in manufacturing including new trends and techniques (e.g., Generative Al / LLM
[MKB24], etc.) as well as the application for SMEs with low adoption rate in general
[Zi21].

3 Specific Aspects of Data Analytics as a Service

Specific aspects of Data Analytics as a Service are described by different authors and
speakers of the workshop. We selected after a blind peer-review procedure 4 papers for
presentation at DAS-24 workshop. Each paper was reviewed by different members of the
program committee (PC members listed in section 3.3). Furthermore, we have two keynote
speakers and one poster speaker. An overview about the workshop is given in the
following sections.

3.1 Overview about the Accepted Papers

After review the following research papers were selected: The usage of Generative Al and
its potential for the financial industry is researched by the paper of Zacharias [Za24].
Furthermore, Schmidt et al. [RAZ24] are showing insights into ecosystem intelligence in
the age of platforms. A new concept how to decide between different machine learning
classifiers based on the energy consumption is described within the recommender system
demo paper ‘HollerithEnergyML: A Prototype of a Machine Learning Energy
Consumption Recommender System’ by Zanger et al. [ZA24]. Finally, Griesch et al.
[GSG24] compared Al-as-a-service platforms for document classification.
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3.2  Keynotes and Poster

To support the link to the current Data Analytics practice, we invited two keynote speakers
and one poster speech presentation from leading experts and related enterprises to show
insights into current developments in practice.

. Andreas Kerger, Global Head of SAP AI - Services, SAP SE, describes the
possibilities of SAP Business Al to support Data Analytics applications in the
business environment.

. Torsten Kilias, Researcher & Software Engineer — Exasol AG, shows the
application of Al in analytical databases on the example of Exasol.

. Raymond Gao, Architect, give a poster speech about a new analytical approach for
requirement refinement toward increasing transparence.

More information can be found within the extended abstract paper of the workshop
[KG24].

4  OQOutlook

Data Analytics is, as the workshop highlights, an important topic today and in the future
for research and practice as well. The program covers a wide range of research in this
field. Future research streams could be in the following (as mentioned in the DAS2024
CfP?): Development and utilisation of data analytics solutions

. Opportunities and challenges of data analytics in service and production companies

. Organisational anchoring of the development and operation of data analytics
solutions (analytics centre of excellence, data science teams, external service
providers)

. Utilisation of differently structured data (unstructured, semi-structured, structured)

in data analytics projects

. Use of NLP/LLMs, object recognition, voice analytics and process mining in data
analytics

. Acceptance and comprehensibility of data analytics solutions

. Ensuring data quality in analytics projects

. Use of synthetic data for training data analytics solutions

. Compliance and legal aspects of data analytics solutions

3 CFP source available at https://www.data-analytics-research.de/
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. Specifics of data analytics for SMEs
. Going live and operating data analytics solutions
o etc.

We encourage researchers to continue or to start research in this interesting field. A
continuation of the workshop is intended.
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