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Agenda
• Introduction and Overview
• Overview on use case scenarios
• High-Level Architecture

– Building Block: DAI-DSS User Interface
– Building Block: DAI-DSS Configurator
– Building Block: DAI-DSS Orchestrator
– Buidling Block: DAI-DSS Knowledge Base
– Building Block: DAI-DSS AI-Enrichment

• Summary, Outlook and Q&A

2

https://fairwork-project.eu/
https://fairwork-project.eu/
https://fairwork-project.eu/


Copyright © Members of FAIRWork Consortium (fairwork-project.eu)

Overview of WP4
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Task Task Leader Participants Task Description
4.1 JR BOC, JOTNE, RWTH, MORE Architecture, Documentation and Testing

4.2 MORE BOC, JOTNE, RWTH Development of DAI-DSS Orchestrator

4.3 BOC MORE, OMiLAB Development of DAI-DSS Configurator

4.4 JOTNE CRF, FLEX, JR Development of DAI-DSS Knowledge Base

4.5 RWTH BOC, MORE Enrichment of DAI-DSS Algorithms

Objectives:
• Architecture, Documentation, Test strategy and Test report 
• DAI-DSS – Orchestrator prototypes based on Multi Agent System
• DAI-DSS – Configurator prototype based on Meta Modelling Platform 
• DAI-DSS – Knowledgebase prototype based on Data lakes 
• DAI-DSS – Enrichment of AI based on collection of research prototypes and AI offerings
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Overview on Use Case Scenarios and DAI-DSS Prototype
Use Case

Use Case 
Partner

Scenario AI-Enrichment

Workload Balance CRF
Assist Decisions about Fair Worker 

Allocation

1. Support Understanding of Decisions through Conceptual 
Modelling

2. Decision Support through Decision Tree
3. Resource Allocation using Neural Networks
4. Resource Allocation using Linear Sum Assignment Solver
5. Resource Allocation MAS-based

Production 
Planning

CRF
Assist Decisions about Production 

Planning
6.    Production Planning Service with a Hybrid Approach

Delay of Material CRF Assist Decisions for Truck Loading 7.    Truck Loading Service

Machine 
Maintenance

FLEX
Improve Information Access to Support 

Maintenance
8.    Support Machine Maintenance using RAG and LLM

Document 
Transformation

FLEX
Improve Reliability of “Documentation 

about Quality Check”
9.    Document Transformation using LLM

Compliance with 
Clean Room 
Regulations

FLEX
Improve Information Access to Cleanroom 

Compliance Requirements
10.  Support Compliance for Clean Room using RAG and LLM

Calibration 
Document 

Certification
FLEX

Support Validation of Calibration 
Documents

11.  Calibration Certification Service
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Overview of the DAI-DSS High Level Architecture
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DAI-DSS Configurator DAI-DSS User interface DAI-DSS AI Enrichment

DAI-DSS Knowledge Base

DAI-DSS Orchestrator

https://fairwork-project.eu/
https://fairwork-project.eu/
https://fairwork-project.eu/


Copyright © Members of FAIRWork Consortium (fairwork-project.eu)

Overview of the DAI-DSS High Level Architecture
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DAI-DSS AI-Enrichment
• Support Understanding of Decisions 

through Conceptual Modelling
• Decision Support through Decision Tree
• Resource Allocation using Neural 

Networks 
• Resource Allocation using Linear Sum 

Assignment Solver
• Production Planning Service with a 

Hybrid Approach
• Resource Allocation MAS-based
• Truck Loading Service 
• Support Machine Maintenance using 

RAG and LLM
• Document Transformation using LLM
• Support Compliance for Clean Room 

using RAG and LLM 
• Calibration Certification Service
• Resilience Score Service 

DAI-DSS User Interface
• Order Overview Component
• Worker Overview Component
• Allocation Proposal Through AI Resource 

Allocation Service Component
• Production Planning Service Component
• Document Transformation UI Component
• Machine Maintenance UI Components
• Documents Compliance UI Components

DAI-DSS Orchestrator

• Workflow-based Orchestration
• Multi-Agent Based Orchestration

DAI-DSS Knowledge base

• ISO 10103-Based Data Repository
• Intelligent Sensor Boxes

DAI-DSS 
Configurator

• Configuration 
Framework

• Configuration 
Integration Framework

• Multi-Agent 
Orchestrator 
Configuration
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Building Block: User Interfaces
Visualization of DSS Output
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Building Block: Configurator
Microservice Framework OLIVE
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3. Deployment

2. UI Builder

1. Configuration 
of services and UI 

components

The configurator is a collection of tools to 
speed up the configuration of the DSS
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Building Block: Orchestrator
Workflow Orchestration with Workflow Engine
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o Support for different workflows engines and definitions
o Workflows can be called using APIs from Olive Microservice Framework
o Workflows for the use case are created to:

• Retrieve use case data from knowledge base
• Trigger AI based allocation services

Definition      Execution

DAI-DSS Configurator DAI-DSS Orchestrator

AWS step functionsNetflix ConductorNetflix Conductor AWS step functions
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Building Block: Orchestrator
Multi-Agent Orchestration
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Building Block: Orchestrator
Multi-Agent Orchestration DEMO
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• Two types of agents:
– Microservice Agent: one per available microservice; activated through the request parameters.

– DataCollector Agent: unique; to merge the collected data of all active Microservice Agents.
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Building Block: Orchestrator
Multi-Agent Orchestration DEMO
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• Two types of agents:
– Microservice Agent: one per available microservice; activated through the request parameters.

– DataCollector Agent: unique; to merge the collected data of all active Microservice Agents.
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Building Block: Orchestrator
Multi-Agent Orchestration DEMO
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• Two types of agents:
– Microservice Agent: one per available microservice; activated through the request parameters.

– DataCollector Agent: unique; to merge the collected data of all active Microservice Agents.
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Building Block: Knowledge Base 

Knowledge Base

Application event 
Factory Factory Data Service Intelligent Sensor Box  

Bio signal Sensors Environmental Sensors

External Data 
Asset 

Marketplace  

Data Streaming to Knowledge Base
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Building Block: Knowledge Base
Project Structure
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Building Block: Knowledge Base
Intelligent Sensor Box
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• Resilience Score Output
– Load capacity for next day
– Function of external stress and 

response behaviour
– Human-centered decision support 
– For further optimisation

• Human & Workplace Sensors Input
• Digital Human Factors Analyses

– Encapsulates data collecting and 
analysing services

– Protects vulnerable data
– Computing physiological and 

cognitive-emotional strain 
– Expert & Developer Board
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Building Block: Knowledge Base
Integration of External Data Sets 

Data Assets 
Assets can be
Integrated by 
using Data 
Asset Markets
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Building Block: AI Enrichment 
Overview of Decision Services
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AI-service Maturity Level Type of AI Reliability

Support Understanding of Decisions through Conceptual 
Modelling

Basic Rule-based High

Decision Support through Decision Tree Basic Supervised Machine Learning High

Resource Allocation using Neural Networks Intermediate Artificial Neural Network Medium-High

Resource Allocation using Linear Sum Assignment Solver Intermediate Optimization Algorithm High

Production Planning Service with a Hybrid Approach Advanced

Reinforcement Learning,

Monte Carlo Tree Search

Constraint Programming

Medium-High

Resource Allocation MAS-based Intermediate Multi-Agent System Medium-High

Truck Loading Service Basic Optimization Algorithm Medium

Support Machine Maintenance using RAG and LLM Advanced
Large Language Model,

RAG
Medium-High

Document Transformation using LLM Intermediate Large Language Model Medium

Support Compliance for Clean Room using RAG and LLM Intermediate
Large Language Model,

RAG
Medium-High

Calibration Certification Service Advanced Rule-based, Algorithm High

Resilience Score Service Intermediate Rule-based, Algorithm High
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Fair Worker Allocation

UTE 4

UTE 8

…
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Production Planning
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Layer 1

Layer 2
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Available at: https://digv575.joanneum.at/more/watchdog/

Demo: MAS-based Fair Worker Allocation 
Ethical Watchdog
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Improve Information Access to Support 
Maintenance

Two main processes where the general-purpose LLM model 
"GPT-4o" from OpenAI is used:
1. Initialize data into the vector database
2. Agentic retrieval
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Improve Reliability of “Documentation about Quality 
Check”

Document to Model
transformation

about 20.000 documents in plant

Model to X
Transformation

• REST
• XML, JSON
• CSV
• DOCX
• Web
• Confluence
• Dashboard
• …
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Improve Information Access to Cleanroom 
Compliance Requirements
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1. Document Chunking & Vector Storage
2. Semantic Search for Similar Content
3. Paragraph-Level Comparison
4. Categorization & Summary
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Assist Decisions for Truck Loading
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• First-Fit Decreasing (FFD) Heuristic
– Sorts containers by decreasing order of size, weight, and stackability
– For each container, places it in the first truck (bin) with enough 

capacity (space + weight)
– If no truck can accommodate it, a new truck is used. 
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Assist Decisions for Truck Loading
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• Efficient: runs in O(n log n) due to the sorting operation
• Good approximation: FFD is proven to use at most

bins, with η being the optimal minimum.
• Simple to implement & explain: Easy for logistics staff and 

managers to understand—pack the largest items first, then fill 
gaps.

• First step towards improved packing recommendations vs. 
manual strategy
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Support Validation of Calibration Documents
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• Large number of documents, currently checked manually 
• Automatic scanning of calibration documents using AI
• What we improve?

– The certificate issue date lies in the past.
– Calibration device name matches with the name stated in the document
– The certificate was issued only after the verification measurements were conducted

[URS01] Passed.
[URS06] Passed.
[URS03] Failed.
Given manufacturer 
information does not 
match with DB.

1. The certificate issue date lies in the past.
2. The calibration device ID can be retrieved.
3. Calibration device name matches with the name 

stated in the document

REPORT
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DAI-DSS Prototypes of Reference Architecture
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Line 17

DAI-DSS 
Configuration 

Framework

DAI-DSS AI 
Enrichment Services

DAI-DSS UX

DAI-DSS Knowledgebase

DAI-DSS 
Orchestrator
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Outlook: Contribution to European Reference Framework & 
Architecture
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Orchestration using Domain-specific AI-
Interaction Paths

• High performant and high availability provisioning 
domain-specific AI-Interaction Paths

• Realization using implementation Technology of 
Agentic approaches (e.g. Multi Agent System, 
Workflows, No-Code Orchestrators,…)

Reference Framework and Architecture
• Foundation for a trusted and sustainable AI-

Ecosystem 
• Commonly agreed standards, protocols and patterns 

(MCP, IDSA, BPMN, …) between AI-assets.
• Domain-specific formalization of AI-assets.
• Instantiation with European Technologies coming 

from research (e.g. LUCIE-7B) or from industry (e.g. 
Mistral)

• Operation in European Infrastructure (e.g. AI 
Factories)
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Q&A
Thank you for your attention!
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