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B MOTIVATION & GOALS

Challenge: Porting Basic Software to new HW architecture requires preserving traceability ProjectiD  MFP Il Prad 4
across SW requirements, HW specifications, and source code. Relational databases struggle to _
represent the dense, cross-cutting relationships between these artifacts. Cognitive Products
Project Lead
Goal: Build a Knowledge Graph (KG) that consolidates MCAL and AUTOSAR requirements, HW ~ ° > Amerfeimsiene
specifications, and source-code artifacts into a single traceable structure that an Al-assisted
porting pipeline can query. On top of this KG, we use GraphRAG rather than plain RAG, so
retrieval captures dependencies across artifact types instead of isolated text chunks.

I APPROACH BB CONTRIBUTION
We ingest and embed AUTOSAR, MCAL, and hardware Scientific contribution

* Proposed KG-based traceability approach for automotive porting.

artifacts into a graph database with typed requirement, * Typed schema across requirement, source-code, hardware.
source-code, and hardware nodes connected with edges *  GraphRAG adds graph-neighbor retrieval to semantic search.

. * LLM sees driver logic + relevant HW architecture, not just text.
(e.g., implements, depends-on). We also embed the Code
Property Graph of the origin HW to link source-code Economic contribution

. * Less manual cross-referencing of SRS, MCAL, and hardware docs.

structure to this context. GraphRAG then augments « Speeds up Steps 3 and 4 of the porting workflow.
semantic search by pulling neighboring graph nodes, e.g. * Reusable ontology cuts future re-engineering cost.
giving driver code and register definitions together, before
generation.

B SYSTEM ARCHITECTURE

Prototype Knowledge Graph built in Neo4j from ingested
requirements, source code, and hardware specs.

The HW-specification and AUTOSAR/MCAL requirement
subgraphs are constructed with a deterministic extraction
pipeline, while the origin source code's Code Property Graph

is built through static analysis. Each subgraph follows its own
ontology, so GraphRAG retrieval is adapted per subgraph rathe
than applied uniformly across the full KG.
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