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Wikibase4Research ‘

- Configurable installation tool for Mediawiki,
Wikibase, SMW and Semantic Wikibase

Wikibase4Research |
e - Docker based All-in-one setup
e, . %}:\V :» L .
o. .o SeTnantic S o ‘:% - Mediawiki extension management
.::E.’. - Data import / export and system updates

- Open source, provided and maintained by
OpenSciencLab @ TIB Hannover
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Retrieval Augmented Generation
What is RAG?

- Method for context-based question answering
- Context data is indexed for later retrieval

- LLM generates answer from relevant context data
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Retrieval Augmented Generation
Advantages of RAG vs plain LLM

- Lowering risk of LLM hallucination
- Provide data that wasn't included in LLM training

- Support of domain specific knowledge
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Retriever

Retriever strategies
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- Semantic search - Semantic search
(Chunking + Embedding) (Node Embedding / Entity linking)

- Summarization - Question-to-Query via LLM
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a RAG Example ‘

[__________________-________l
IE Unstructured docum entsl Docurment Chunks Ermbedding Maodd /”,:;__::\\\
|

1. Indexing: B

User Question Embedding Model

2. Retrieval: ﬂ J—’ﬂ

Question LLM Answer User

Relevant Chunks

compare Question
with Chunk-Vectors

3. Generation:

Relevant Churks

t}
i3



TIB

Retrieval Augmented Generation

RAG content in Mediawiki variants

Structured data Unstructured data
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MediaWiki ( Categories ) Plain wiki pages

° 228 .
R\
‘tWIKIBASE

‘633@

Q Semantic
MediaWiki
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Llamalndex framework

LlamaCloud

Llamalndex

Index

open-source

J )

0 &

Orchestration

‘ TIB

- Framework for data based
knowledge assistants

- Open source python libs

- Supports various data sources,
models and indexers

- Existing integration with mediawiki
pages from Alexander Gesinn (TIB)
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Wikibase4Research RAG - Architecture
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Wikibase4Research RAG — Case study

Baltic Manorhouse project

Semantic Wikibase

Text articles and knowledge base

Domain specific content

https://wb.manorhouses.tibwiki.io/

Stola

Herrenhauszentrum
des Ostseeraums

Forschungsstand

01. Einfuhrung

1. Einfihrung

02 Forschungsstand

03. Geschichte der Anlage vor
dem 1. Jahrhundert

04. Uberblick zur Gesamtanlage
0. Wirtschaftlicher Kontext
06.00 Besitzverhaltnisse im 15
Jahrhundert

06.01 Claes Ekeblad d.i. und
Hedvig Mbrner

06.02 Claes Ekeblad .. und Eva
de la Gardie

06.03 Claes Julius Ekeblad und
Brita Hom

07.00 Herrenhaus:
Baugeschichte und Architektur
07.01 Vorgingerbau

07.02 Neubau des Herrenhauses
m3ane

07.03 Beschreibung Herrenhaus.
07.04 Architektur

08.00 Innenraume im 18,
Jahrhundert

08.01 Erdgeschoss

08.02 Obergeschoss

08.03 Untergeschoss und
Dachgeschoss

08.04 Sammlungen

09.00 Garten und Park

09.01 Garten und Park vor 1700
09.02 Garten und Park 1728
09.03 Garten und Park um 1750

Uberblick

Lamitié et (a paix reignent dans cet edile /

et sont la source de plaisirs et sont a source des soupirs.

Mit dieser Inschrift iber dem Hauptportal des Herrenhauses, de das ruhige Leben auf dem Land preist,

werden in Stola seit Jahrhunderten die Gaste willkommen geheifien.?)

Abb.1 Stol, Herrenhaus, usenansichtvon Siden, 2022

Nordiska museet

la st eine 04, Dberblick
(Abb. 1-4), bis ins 12 ahrhundert zurickreicht (vgl. 03.
Geschichte der Anlage vor dem 18. Jahrhundert o) Die Entwicklung des Anwesens war
dabei iber drei Jahrhunderte - vom Endie des 15.Jahrhunderts bis 1808 - mit der Failie
Ekeblad ol 06, im8.

Kann daher als. s

Le Thumulte et la haine reignent dans les villes /

Abb.25 Sola, Herrenhaus, Ansicht it Fgelpavilons, 1. Jahthundert

UBER  ERGEBNISSE ~HERRENHAUSER

MENSCHEN

VISUALISIERUNGEN

Besitzende im 18. Jahrhundert

737 Claes Ekeblad the younger (en)

74 Eva de la Gardie (en)

m Claes Julius Ekeblad (en)

m Brita Margareta Horn af Ekebyholm (en)

Eckdaten

Name: Stola herrgard (sv), Stola estate (en)
Baujahr: 129t

ort: Stola (en)

Land: Sweden (en), Schweden (de)
Zustand: partly preserved (en)

Abb.25tola, Herenhaus,

Das ab 1713 errichtete neue Herrenhaus (Abb. 1,
des GroBen Nordischen Kriegs &) (1700-1721) und bildet dadurch ein seltenes und
weitgehend unverindertes Beispiel der einfachen und strengen Architektur der so
genannten Karalinischen Zeit unter Kérig KarlXI./* (1682-1718, 1697 Konig) (vel. 0.
Herrenhaus: Baugeschichte und Architektur e).”)

mprocesing, © immo Tinks
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Wikibase4Research RAG — small case study

7B LLamav2 Model (german). Chunks built via html <td> tags. Vectorindex in Faiss DB

‘ TIB

Question

Answer

Correct

Who owns the manorhouse “christinehof?

Ownership of the Christinehof estate remains with
the Piper family.

|

In which year was the main building of Christinehof
manorhouse build?

1737-1740

0|

Which manor house was built by the widow of a
man who played a significant role in the Swedish
state apparatus?

Hedvig Morner built the main building of Stola
Manor.

The third answer was not entirely incorrect, as through the marriage, Hedwig Mdrner's husband became the brother-in-law
of Carl Gustav Mdrner, who served as a governor in western Sweden. However, the RAG system failed to retrieve the more
significant information about Christinehof Manor, where the husband himself played an important role in the swedisch state.



Retrieval Augmented Generation TlB
Wikibase4Research RAG - Current State: Prototype ‘
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Indexing strategies

Vector index Keyword table index Summary index

Query —— similarity_top_k=2 Query p 7
Node1l Node2 Node3 % k k k
R
| cnvesiogt | EETE R
Node2 Response Synthesis
Vectox Store
L N

Tree index Property Graph index

Query ———————» Root Node chile_branch_factor=2
Property Graph
¥ v Graph > Retrievers > Answer
Parant Paren
Nadel odel

e
ﬂ MOd'z

\ J Text2Cypher

CypherTemplateRetriever
\‘—Iv Response Synthesis

Imaages from Llamaindex.ai

LLMSynonymRetriever

»VectorContextRetriever
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PropertyGraph Retriever Strategies ‘

LLMSynonymRetriever  VectorContextRetriever Text2Cypher Cypher Template Retriever
(SPARQL) SPARQL)
(SMW Query) SMW Query)
User Query User Query User Query User Query

W
Generate Synonyms
Extract relevant parameters

Find relevant nodes Generate Cypher statement
. . and run cypher template
W using using LLM
Finding relevant nodes vector search
using
exact keyword match
J/ Return corresponding data
Return corresponding data using generated cypher
Return direct neighborhood of Return direct neighborhood of using generated cypher

adjacent nodes adjacent nodes
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Wikibase4Research RAG - Features

.%D Retrieval Augmented Generation TIB

- One-click installation

- Model change via config e.g. local, Huggingface, GWDG SAIA, etc.
- Multilanguage model (qwen3:0.6B)

- Support of unstructured and structured data

- Embedded or standalone Ul and APl usage

- CPU or GPU processing
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Wikibase4Research RAG - Challenges ’

- Performance of model inference
(hardware requirements / response time)

- Configuration of RAG strategies

- Hybrid search (structured + unstructured data)
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Wikibase4Research RAG - Outlook

.%D Retrieval Augmented Generation TIB

- Provide standalone usage without Wikibase4Research
- BlazegraphStore implementation for Llamalndex (avoid data cloning)

- AutoRag (automatic config, based on example questions)
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Thanks!

Image created with Bing Image Creator

Llama_index: https://github.com/run-llama/llama_index
Wikibased4Research: https://gitlab.com/nfdi4culture/wikibase4research/wikibasedresearch

Wikibase-RAG: https://gitlab.com/nfdi4culture/wikibase4research/wikibase-RAG

Open Science Lab @ TIB Hannover
Kolja Bailly
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