


Opening

• Ronald Maier 
• Ulf Busch

Artificial Intelligence, powered by Azure

• Fabian Jusufi: Introducing Azure Services at the University 
of Vienna

• Oliver Wieder, Christian Binder: Decoding Odor Perception 
with Attention-Based Graph Neural Networks through Self-
Supervised Learning

• Wolfgang Klas, Mara Sophie Aichinger: Using Azure Cloud 
Services in the FactCheck Project

The topics
ZID Services and AI

• Janós Békési: 
Data Enrichment by AI: UNIDAM as an Example

Summary and Outlook
• Ronald Maier

News and Feedback
• Michaela Bociurko
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• Please ask your questions as a chat comment.

Organisational notes

• If you want to ask questions with microphone, please click the "Raise Hand" button.
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Artificial Intelligence, powered by Azure
• Introducing Azure Services at the University of Vienna 
• Decoding Odor Perception with Attention-Based Graph Neural Networks through Self-Supervised Learning 
• Using Azure Cloud Services in the FactCheck Project © Images by storyset on Freepik



Introducing Azure Services at the University of Vienna
Presentation by Fabian Jusufi

© Image by storyset on Freepik



• Public cloud platform from Microsoft
• Offers over 200 different services
◦ Infrastructure Service: Classic hardware such as computing, 

storage & network resources
◦ Platform Services (SaaS & PaaS): Ready to use 

software/applications managed by Microsoft 
• Service of the ZID since February 2023
◦ Employees eligible for usage 
◦ Pay-as-you-go with extra 15 % discount
◦ zid.univie.ac.at/en/azure/

What is Microsoft Azure?
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https://zid.univie.ac.at/en/azure/


https://azure.microsoft.com/en-us/products/ai-services

Azure AI Services
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Funding for research with Azure services
• ZID funding of 22,000 euros in the summer semester 2024 
◦ Goal: Supporting research activities in Azure
◦ Criteria: Usage of Azure services for which the ZID does not offer 

alternative IT services (e.g. AI services) or working with hybrid approaches

• Our strategy: Enabling research projects that currently cannot be realised 
on-premises by offering a secure environment in the cloud 
◦ Possibility for researchers to continue in Azure after funding period
◦ zid.univie.ac.at/en/azure/funding/
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Project name Submitter Funding amount

FactCheck Wolfgang Klas 4,000 €

Revolutionizing Olfactory Perception Mapping: A Contrastive Learning Graph Neural Network Approach Oliver Wieder 4,000 €

FLEXWEB Marina Dütsch 4,000 €

Very Large-scale Distributed Micromagnetic Research Tools Abert Claas 2,000 €

selscape: Automated and Distributed Pipelines for Investigating the Landscape of Natural Selection from 
Large-scale Genomic Datasets

Xin Huang 2,000 €

MULTIREP – Multidimensional Representation: Enabling an Alternative Research Agenda on the Citizen-
Politician Relationship

Dylan Paltra 2,000 €

Controlled Machine Translation with Large Language Models for the Technical Domain Miguel Angel Rios Gaona 2,000 €

Determining Scientific Uncertainty in Academic Publications Petro Tolochko 2,000 €
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• Please ask your questions as a chat comment.

Questions about Introducing Azure Services at the University of Vienna

© Image by storyset on Freepik

• If you want to ask questions with microphone, 
please click the "Raise Hand" button.
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Decoding Odor Perception with 
Attention-Based Graph Neural Networks 
through Self-Supervised Learning
Presentation by Christian Binder and Oliver Wieder

© Image by pana on Freepik



Main objective

Link and highlight molecular features 
to odor perception

© Image by storyset on Freepik
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Odor perception importance
• Fragrance and flavour development
• Environmental monitoring
• Food and safety monitoring
• Healthcare and medicine

© Image by storyset on Freepik
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Odor perception challenges
• 400 odor receptors (GPCRs)
• Multi-sensory data
• Subjectivity of perception

DOI: 10.1038/sj.embor.7401029
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http://dx.doi.org/10.1038/sj.embor.7401029


Odor perception challenges
• Complex interaction
◦ Relationship between structure and odor

• Data scarcity
◦ Proteins and odor structures
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Odor perception challenges

Highly complex relationship meets 
data scarcity

© Images by storyset on Freepik
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Considerations for developing the algorithm
• Not enough protein information available
• Which molecule inherent features (3D, 

bond, atom, and molecule info) are 
necessary?

• Explainable architecture
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Considerations – Explainability
Graph Attention Neural Networks

https://www.biorxiv.org/content/10.1101/2022.09.01.504602v4.full.pdf
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Considerations – Embeddings

https://www.biorxiv.org/content/10.1101/2022.09.01.504602v4.full.pdf
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Considerations – Data scarcity
Self-supervised learning

21



Our approach
• Pre-training: 
◦ Millions of molecules

22



Our approach
Pre-training
• Predicted with POM (Principal 

Odor Map) model
• “Low quality” labels
• Focus on contrastive loss
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Considerations – 2 training phases

Pre-training

Fine-tuning

GNN = Graph Neural Networks

SSL = self-supervised learning
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Our approach
Fine-tune
• 5,000 high quality data points
• Focus on labels
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Odor perception challenges – Summary
• Self-supervised learning with Classifier
◦ Pre-training 
◦ Fine-tuning

• Attention for explainability

© Image by storyset on Freepik
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Azure
POM prediction and training
• Azure cloud infrastructure
• GPU-enabled VMs (NVIDIA)

NVIDIA A100 24 Cores 4:12 min Training 4.13 €/h

NVIDIA Tesla T4 4 Cores 6:19 min 0.55 €/h
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Special thanks to:
Cheminformatics Research Group

• Prof. Thierry Langer

• Daniel Rose, M.Sc. M.Sc.

• Christian Binder B.Sc

• Dr. Thomas Seidel

Christian Doppler Laboratory for Molecular 
Informatics in the Biosciences (CD-Lab MIB)

ZID
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Questions about Decoding Odor Perception with Attention-Based Graph 
Neural Networks through Self-Supervised Learning

© Image by storyset on Freepik

• Please ask your questions as a chat comment.

• If you want to ask questions with microphone, 
please click the "Raise Hand" button.
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Using Azure Cloud Services in the FactCheck Project
Presentation by Wolfgang Klas and Mara Sophie Aichinger



        
 Further team

• Daniel Berger
• Adrian Hofer
• Peter Kalchgruber

Speakers

• The FactCheck Framework
• FactCheck & Azure

Agenda

Wolfgang Klas

Mara Sophie Aichinger
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The FactCheck Framework
Introduction to the Research Context

© Image by storyset on Freepik



Conflicting Information on the Web

www.univie.ac.at/fileadmin/user_upload/startseite/Dokumente/2023_UW_in_Zahlen_EN__1_.pdf

www.timeshighereducation.com/world-university-rankings/university-vienna
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https://www.univie.ac.at/fileadmin/user_upload/startseite/Dokumente/2023_UW_in_Zahlen_EN__1_.pdf
https://www.timeshighereducation.com/world-university-rankings/university-vienna


Conflicting Information on the Web
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• Finding information and facts
• Time dimension: how “up to date” are the data?
• Heterogeneity and abstraction level of 

information
◦ Rounding (e.g. “about 90,000 students”)
◦ Time/number formats

• Trust aspect

Information on the Web: Challenges

Image by storyset on Freepik
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• Toolkit for exploring and detecting inconsistent 
related data on the web

• Ongoing research topic at Multimedia 
Information Systems (MIS) group

• Prototype currently hosted mostly on-premises, 
partially on Azure

FactCheck: Introduction

Image by storyset on Freepik
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• Extraction of information/facts on the web 
◦ Entity resolution/topic extraction
◦ Extracting facts from text or multimedia 

content (e.g. videos)
• Context-aware comparison of information/facts
• Crowd-sourced conflict detection

FactCheck: Research Aspects

Image by storyset https://storyset.com
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FactCheck & Azure
Hybrid Cloud Computing in Research



• Scalability: prototype can easily scale horizontally (more instances) and vertically (better 
hardware)

• Elasticity: scale up and down dynamically to meet current demands
• Availability: high availability backed by Service-Level Agreements (99.9%+ uptime)
• Fault tolerance and disaster recovery: suitable replication and backup in case of emergency
• Cost-efficiency: economies of scale and consumption-based billing
• Use of cloud-based services such as, e.g.
◦ Artificial Intelligence (AI)
◦ Natural Language Processing (NLP)

Azure / Cloud Computing for Research
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• Joint use of on-premises and Azure infrastructure
• Combines benefits of cloud computing and 

on-premises deployment
• Allows for research data to be stored and processed 

on-premises
• Allows for use of local infrastructure (e.g. databases, 

VMs) if more cost-efficient
• Needed also in the development phase of the system

Hybrid Approach

© Image by storyset on Freepik
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• 1.1 – Use of Azure API Management as central 
point to expose and test our API

• 1.2 – Implement secure connection between 
on-premises and Azure services

• 1.3 – Reimplement parts of on-premises 
prototype as cloud-native microservices (Azure 
Functions)

• 1.4 – Migrate parts of locally hosted data 
storages to Azure CosmosDB

Current Work Packages: Cluster 1 – Hybrid Architecture
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• 2.1 – Extraction of information from video material 
using Azure AI Video Indexer

• 2.2 – Dynamic and scalable collection of 
information from the web (“crawling”)

Current Work Packages: Cluster 2 – Fact Extraction
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• Main service: 
Azure AI Video Indexer

• Extraction of information 
from unstructured video 
material 

• Leverages Azure’s mature 
AI services

WP 2.1 – Fact Extraction from Videos
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• Main services: Azure VMs, Azure Service Bus
• Scalable extraction of information on the web
• Dynamically (re-)crawl websites for 

information
• Process and store information at scale
◦ e.g. using a data lake built upon Azure Data 

Lake Storage (ADLS) Generation 2

WP 2.2 – Scalable Crawling of Web content

{
"@context":  "https://schema.org",
"@type": "Person",
"givenName": "Bernie",
"familyName": "Sanders",
"jobTitle": "Politician",
"birthDate": "1941-09-08",
"age": "80"
}
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Questions about Using Azure Cloud Services in the FactCheck Project

© Image by storyset on Freepik

• Please ask your questions as a chat comment.

• If you want to ask questions with microphone, 
please click the "Raise Hand" button.
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Q & A Session Materials
Additional information, scrapped slides, more material

© Image by storyset on Freepik



• Main service: Azure API Management (APIM)
• Decouple API definition and implementation
• Hide internal endpoints behind public URL
• Cloud-based API documentation and testing

WP 1.1 – Azure API Management for API Development
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• Main service: Azure VPN Gateway
• Securely connect on-premises infrastructure 

with the cloud
• Uses IPSec IKE P2P (industry standard)
• Close collaboration of MIS and the ZID

WP 1.2 – Connect On-Premises with Azure

https://learn.microsoft.com/en-us/azure/vpn-gateway/about-site-to-site-tunneling
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• Main service: Azure Functions
• Split up monolithic business logic, and 

(partially) reimplement it as microservices
• Eases independent scaling and deployment

WP 1.3 – Cloud-native reimplementation on Azure

https://learn.microsoft.com/en-us/azure/azure-functions/functions-scenarios
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• Main service: Azure CosmosDB
• Hosting (non-sensitive) research data on Azure 

CosmosDB (multi-model document database)
• Advanced indexing and querying functionality
• Distributed database with high availability

WP 1.4 – Data Store Migration to Azure CosmosDB
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ZID Services and AI

• Data Enrichment by AI: UNIDAM as an Example
© Images by storyset on Freepik



Data Enrichment by AI: UNIDAM as an Example
Presentation by János Békési

© Image by storyset on Freepik



• Mainly picture material for teaching and 
research purposes

• Closed user base (for copyright reasons)

• About 500,000 assets

• About 150 metadata fields (not used 
simultaneously)

• URL: unidam1.univie.ac.at

UNIDAM: Digital Asset Management System 
at the University of Vienna

UNIDAM search view

53

https://unidam1.univie.ac.at/


Metadata Enrichments already attempted

UNIDAM detail view with artist normdata

• Named Entity Recognition (NER): Artists' names 
in UNIDAM are supplemented with Virtual 
International Authority File (VIAF) and GND 
(Gemeinsame Normdatei) entries

• Topic Models (only for textual assets): not an 
enrichment as such but a research tool

• Optical Character Recognition (OCR )/ 
Handwritten Text Recognition (HTR) result 
improvement (only for textual assets): via open 
source LLM – not yet feasible

• Azure/OpenAI: ICONCLASS
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• Is a "comprehensive classification 
system for the content of images" 
devised by Henry de Waal in the 1940s

• Has 10 main subdivisions (and then 
some)

Working example: WienMuseum 
(Iconclass codes implemented manually) 
sammlung.wienmuseum.at

ICONCLASS

ICONCLASS website with opened concept „LION“
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ICONCLASS (cont’d)

UNIDAM detail view with iconclass metadata UNIDAM search view filtered by iconclass

Iconclass codes can 

• work as facets in a faceted search

• thereby collect assets related by 
their visual (iconographical) 
content
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OpenAI/Azure

OpenAI prompt history

• Prompts are being iterated to find a 
reasonable output for processing 

• Cost/benefit has yet to be assessed 
• After authentication etc. is in place, 

everything works smoothly 
• Later on, the wealth of query metadata 

could be analysed
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Our Workflow (Prototype)
1. Export data (pictures and some metadata) 

from UNIDAM

2. Use prompt to query Azure/OpenAI model 
with data

3. Clean result and write import file for UNIDAM

4. Import result into UNIDAM

5. Take expert assessment into account and

6. Iterate 2-5 until satisfied
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Our Workflow (cont’d)

Code held in Gitlab repo

• Prompts are being evaluated after each run

• Prompts from the OpenAI Web GUI are being 
evaluated as well, often used as a starting point

• A multi-step prompt will be attempted to let 
OpenAI auto-correct the results

• Results (ICONCLASS codes) are checked for 
validity (to avoid hallucinations)
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Future perspectives

UNIDAM: toggle switch for later checks

• Obtain half-automated workflow for enrichment
• Implement quality control for results of 

enrichment runs
• Widen the scope of possible enrichment targets 

in UNIDAM
• Reduce cost per request (i.e. number of tokens 

used) by smart prompting or other measures
• Evaluate cost/benefit
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Questions about Data Enrichment by AI: UNIDAM as an Example

© Image by storyset on Freepik

• Please ask your questions as a chat comment.

• If you want to ask questions with microphone, 
please click the "Raise Hand" button.
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If you have any further questions, please contact us at: unidam@univie.ac.at

mailto:unidam@univie.ac.at


© Images by storyset on Freepik

News and Feedback
Michaela Bociurko



Free online course about digital accessibility

Find out more at: imoox.at/course/diba
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We asked for your feedback

© Image by fullvector on Freepik
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Topics you want 
to hear about
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Thank you!
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Outlook

© Images by storyset on Freepik

Ronald Maier



Thank you for your attention! 
See you at the next IT for Science Forum:

30 October 2024, 9:00–11:00

Contact us: it4s@univie.ac.at 

mailto:it4s@univie.ac.at
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