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" Brussels based R&D SME. ARTECH
= Member of BDVA, ADRA, Fiware, Aenas and EARPA. nrernanens
= Active in Dataspace, DPP (Digital Product Passport), Identity and Al technologies.

" Coordinator & partner of +10 Horizon Europe, Digital Europe and other International
R&D programs.

What we do:

= DPP-as-a-Service for manufacturers and suppliers; public and notified bodies.
" Compliance automation services based on ESPR requirements and Product

" Data quality and traceability validation services

" End-to-end onboarding for secure and sovereign data space participation

" Analytics dashboards and ESG scoreboards for value chains
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Legal barriers for DPP compliance automation

Regulatory Push:
New regulations are forcing SMEs to generate digital audit trails:

= EU Battery Regulation 2023: Mandatory Passport for all batteries
>2kWh.
= ESPR (Ecodesign): Digital Product Passports (DPP) for Textiles by

2025 o) 4. )

= Revised CPR (Construction): Mandatory "Smart CE Marking" and SRR - 605
digital audit trails for building materials by Jan 2026. o e, (@R

= New Legislation Framework & Upcoming EU Product Act —
(anticipated by 2026-Q3) @ owmevcar  DATTERY DPP

A shift from manual reporting to “mandatory, machine-readable
Product Era” via Digital Product Passports (DPP)!
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Need for a compliance automation ecosystem: Rt SR
" SMEs and OEMs immediately require a robust S AT
Data Space-based technical infrastructure. @~ .. .
" DPP Implementing Act e
" Tools and governance support for ontology ) A

VVVVVVV

mapping, standards harmonization (IEC, ISO,
CEN/CENELEC), and sector-specific
vocabularies.

" Semantic Legal Ontology; Legal-BERT can only

detect and retrieve relevant regulatory clauses,
while the ontology resolves their meaning into gl

ooooo

structured, machine-executable logic. ey
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What Beyond Bar Code is bringing; %

= Managed Connectors: Providing "Connector-as-a-
Service," where Beyond Barcode hosts the O e
technical infrastructure (the EDC, IDSA nodes,
Fiware, SIMPL, PromotheusX and DeltaDao
connectors) for the SMEs.

= Simplified Mapping: Providing pre-built
templates for specific sectors (Textiles, Batteries) 2
so SMEs don't have to build their own ontologies. il

= Federated Query model: for Identity o imonwBsecesavs)
Management (using Verifiable Credentials VCs),
Real-time Retrieval and Data Provenance
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Legal barriers for DPP compliance automation

Beyond Barcode uses a Hybrid Model: Create

Setting Nomes

" LLMs (Legal-BERT/GPT-40):
Interpretation (understanding the law T R
and mapping data). T e e e
= Knowledge Graphs (KG): Fact-

Checking (storing the "Ground
Truth").

" Compliance Engine: Execution . -
(running the final "Pass/Fail" logic). ot
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Beyond Barcode uses a Hybrid Model.: ;
" Retrieval-Augmented Generation (RAG) for LLM accuracy Architecting LLM-Powered Blgisal Product
= Validation feedback loop to correct hallucinated fields g Sy i

" Integration with EPCIS 2.0 (ISO/IEC 19987:2024) event

traCking Artech International
. . . uven Fidan: guven@artechconsulting.ne interm_erable
" Decentralized data storage options for enhanced security una by sun@areshconslingne europe
- ZerO'knOW].edge prOOfS for proprletary lnformatlon Digital Product Passport Technical Architecture
protectlon LLM-Powered Semantic Interoperability Pipeline

" GraphRAG frameworks for combining structured data with
generative capabilities

Ingestion LLM Validation DPP Generation

* The SEMIC / BDVA workshop: https://bdva.eu/news/success-of-the-semic-bdva-workshop- Dataextraction  Entityextraction  Knowledgegraph  SHACLrules,  JSON-LD output,

On-llmS . Semantic _interoperability/ fron;s;c:[nh:nts, schema mapping integration compliance checks  digital twin integratio
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Input: Material origin docs, BMS data, recycling events

LLM + KG Processing:

= Extract chemistry, emissions, lifecycle events

= EPCIS 2.0 event log parsing (manufacture — use — recycle)

= Carbon footprint calculation (mandatory from February 2025 for Electric
Vehicle (EV) batteries)

Enhanced Features:

= DPP includes provenance + SHACL validated metrics

= DPP stored in public registry for compliance + second market

= Zero-knowledge proofs for sensitive supply chain data

= Real-time updates via IoT integration& connectors across dataspaces
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Beyond Barcode roadmap:

" Unified Rulebook: Acting as the "Federated Broker" ensuring a product
compliant in the EU can have its attributes dynamically mapped to US or

Asian regulatory frameworks.

" Dynamic Auto compliance Engine: Dynamic and real-time execution

(running the final "Pass/Fail" logic).



Data Spaces Symposium

Legal barriers for DPP compliance automation

To sum up;

LLMs accelerate DPP creation by enabling semantic automation across
heterogeneous data sources.

Hybrid architecture ensures compliance, auditability, and trust while
protecting proprietary information

Hybrid architecture addresses key requirements for trust, compliance, and
security in interdataspace data exchange.

LLMs are also critical for enabling semantic interoperability across diverse
dataspaces and connectors

A quick synergy needed between JTC24 and JTC25 standards
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Suna Akbayir
CEO

suna.akbayir@beyondbarcode.com
suna@artechconsulting.net
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