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Organization
Teaching material

▪ https://moodle.uni-luebeck.de/course/view.php?id=12181

Übungen:

▪ Eintragungen ab 14.04.2026 ab 16:15 Uhr in Moodle

Exam: 

▪ 1st date: 23.07.2026

▪ 2nd date: 09.10.2026

https://moodle.uni-luebeck.de/course/view.php?id=12181
https://moodle.uni-luebeck.de/course/view.php?id=12181
https://moodle.uni-luebeck.de/course/view.php?id=12181
https://moodle.uni-luebeck.de/course/view.php?id=12181
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Teaching concept

NEW

Melzer, S., Schiff, S., Weise, F. et al. Ontology-based federated information systems with NLP-enhanced retrieval. Int J Digit Humanities (2025). https://doi.org/10.1007/s42803-025-00110-y
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NotebookLM
• an experimental offering from Google Labs to create interactive Podcasts

• https://notebooklm.google.com

https://notebooklm.google.com/
https://notebooklm.google.com/
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1) Uploading the 
lecture files 

2) Automatically Generated 
Summarization

3) Chat with NotebookLM 
about your lecture content

4) Create your own 
podcast

5) Be part of the podcast – be 
interactive!
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Topics

▪ Organization and Introduction

▪ Information Systems & Research Data Management

▪ Data Models & Data Representation

▪ Introduction to Python

▪ Building Information Systems with Python

▪ Software Engineering for Research (RSE Basics)

▪ Data Formats & Databases

▪ Data Integration

▪ Ontology-Based Data Access as Information Integration

▪ Natural Language Processing & Chatbots

▪  Federated Research Systems

Date

1 09. Apr. 2026

2 16. Apr. 2026

3 23. Apr. 2026

4 30. Apr. 2026

5 07. May 2026

6 21. May 2026

7 28.  May 2026

8 04. Jun. 2026

9 11. Jun. 2026

10 18. Jun. 2026

11 25. Jun. 2026

12 02. Jul. 2026

13 09. Jul. 2026

14 16. Jul. 2026

15 23. Jul. 2026

7
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Learning objectives

By the end of this course, you will be able to:
• Explain core concepts of information systems, data, and data management, and relate them to both scientific and business 

contexts
• Model, represent, and manage data using appropriate data models, formats, and database technologies for diverse application

domains
• Develop and apply programming skills in Python to process, analyze, and transform data in research and enterprise settings
• Design and implement data processing workflows, including data cleaning, transformation, and exploratory analysis for real-

world datasets
• Apply software engineering principles to develop sustainable, reproducible, and maintainable software solutions
• Integrate heterogeneous data sources across organizational and technical boundaries using established data integration 

techniques
• Utilize semantic technologies and ontologies to enable interoperability and intelligent data access in complex systems
• Understand and apply natural language processing (NLP) techniques, including the design of simple chatbot systems for

practical applications
• Design and evaluate federated information systems, considering distribution, scalability, interoperability, and data privacy in 

both research and enterprise environments
• Critically assess and select technologies, architectures, and methods for data-driven applications in research and industry
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Introduction
Information Systems
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Why Information Systems Matter
▪ Think about ordering a coffee or shopping online

▪ These activities rely on information systems

▪Data is constantly collected and processed

▪Organizations depend on data for decisions

▪Without information systems, processes would fail
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▪ An information system consists of interconnected 
components

▪ It integrates data collection, data processing, data 
storage, data and information distribution

▪ It handles data, information, digital objects

▪ It supports key organizational functions decision-
making, coordination, control, analysis, and 
visualization

▪ It plays an important role in research, managing 
business processes, facilitating organizational 
activities

▪ It can be used in:

▪ Organizations (e.g., companies)

▪ Personal contexts (individual use)

Introduction to Information Systems

Source: https://openstax.org/books/foundations-information-systems/pages/1-1-introduction-to-information-systems

Source: Introduction to Computer Science, Rice University, OpenStax, CC BY 4.0
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What You Will Learn
▪Understand key concepts of information systems

▪ Learn different types of information systems

▪ Explore how data is managed and used

▪ See applications in business and research

▪Understand the role of information systems in digital transformation
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▪ Executive Information System (EIS): Supports 
top executives with strategic information for 
long-term planning and organizational goals.

▪ Decision Support System (DSS): Provides 
interactive tools and data analysis to support 
managerial decision-making.

▪ Management Information System (MIS): 
Delivers reports and summaries to help middle 
managers monitor and control operations.

▪ Transaction Processing System (TPS): Processes 
routine daily transactions to support operational 
activities.

▪ Enterprise Resource Planning (ERP): Integrates 
and manages core business processes across the 
entire organization.

Types of Information Systems

Source: Introduction to Computer Science, Rice University, OpenStax, CC BY 4.0

Source: https://openstax.org/books/foundations-information-systems/pages/1-1-introduction-to-information-systems
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Information System in Business

Illustration generated using ChatGPT based on a prompt provided by Sylvia Melzer
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Information Systems in Research: EDAK

Source: ÖAW/ÖAI, N. Gail (ESP 02-0821);Sarkophag des Cl. Agathon und Theodosios: SEG 53, 1287bis.
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Information Systems in Research: EDAK

An information system to 
search and analyze 

thousands of inscriptions 
from Galatia or other 

regions.

https://csmc-view.chai.uni-hamburg.de/view/https://www.fdr.uni-
hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html 

https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
https://csmc-view.chai.uni-hamburg.de/view/https:/www.fdr.uni-hamburg.de/record/18503/files/edak_beta_2025.2.csmc/index.html
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Information Systems in Research: ACP
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Information Systems in Research: ACP

Mapping the 
transmission of 

knowledge using data 
from audition 

certificates. 
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Information Systems in Research: BuddIndo

https://heurist.fdm.uni-hamburg.de/html/heurist/?db=CSMC_UWA_BuddhIndo&website&id=22 

Deciphering the history 
of Buddhist bronze 

statues via their 
inscriptions. 

https://heurist.fdm.uni-hamburg.de/html/heurist/?db=CSMC_UWA_BuddhIndo&website&id=22
https://heurist.fdm.uni-hamburg.de/html/heurist/?db=CSMC_UWA_BuddhIndo&website&id=22
https://heurist.fdm.uni-hamburg.de/html/heurist/?db=CSMC_UWA_BuddhIndo&website&id=22
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Information Systems in Research: MprinT

Tracking the shift from 
manuscript to print 

culture in East Africa. 

https://csmc-view.chai.uni-hamburg.de/view/https%3A//www.fdr.uni-hamburg.de/record/18507/files/mprint.csmc
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Data
CSVJSON DOCX
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Data

Illustrations created by Sylvia Melzer using ChatGPT 5.2 (OpenAI).

Typical scientific data:
Quantitative, objective, 

standardized

Humanities data:
Interpretive, context-

dependent, 
heterogeneous
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Dimensions & Characteristics of Data (4 Vs of Big Data)

▪ Volume: Refers to the large and rapidly growing amount of data
▪ Variety: Includes different data types and formats (structured & unstructured)
▪ Velocity: Describes the speed of data generation and processing (often real-time)
▪ Veracity: Refers to data quality, accuracy, and reliability

Organizations need rules and policies 
to ensure high data quality and 

effective data management

https://openstax.org/books/foundations-information-systems/pages/2-1-practices-and-frameworks-for-data-management
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Role of 
Information 
Systems

▪ Information systems transform data into value.

▪ Data become a strategic asset.

▪ Systems support storage, processing, and 
analysis.

▪ Systems also support data governance.

▪ Access to information is fast and seamless.

“Thick arrow made from jigsaw puzzle pieces” by Old Photo Profile (Flickr), CC BY 2.0, modified
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Search

RDR

RDR (Research Data Repository)
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current version

last version

RDR
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Data

What about TEI/Epidoc 
data, for example? 

Display only the directory 
of files?

RDR
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From Data to Information

6570 EpiDoc.xml 
files

CSVDBoD.py

execute program 
to generate csv file

output

EpiDoc-
Stylesheets

input

XSL
XSL

XSL

after

Data for today's
researchers

… and for the
future!

With little effort.

Can be integrated into the
research data management

system.before
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From Data to Information: EDAK project
CSV

row filter column filter detail view++ → information system

citation 
needed
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Information Systems on Demand

CSMC archive

view or extract
CSMC archive
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Federated Information System

CSV-1DBoD-1

CSV-2DBoD-2
JSON

JSON
JSON

Federated.

cmsc

Beta maṣāḥǝft

RDR

Coptic bookbinding
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Benefits

Project-specific presentation for future researchers.1

Persistent data through DOI. Individual data sets are now citable.2

Website integration with free web server.3

New research questions arise that can be answered by combining 
individual project data.

4
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Conclusion: Information Systems

▪ Information systems transform data into valuable information
▪ They support decision-making at all organizational levels
▪ Different system types address strategic, tactical, and operational 

needs
▪ Data is a key asset and must be effectively managed
▪ Modern systems integrate diverse data sources and technologies
▪ Goal: enable better decisions, efficiency, and innovation
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