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Science Search and Digital Libraries

● Science search is mostly done in digital libraries

● Many digital science libraries available
● Universities, journals, publishers, referencing systems

● Current solutions focus on formally published material
● Search and filter for bibliographic metadata

● Requirements
● Effectiveness, efficiency, usability satisfactory
● Meeting information needs
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Science-Related Web Data  

● More information on research available on the web
● Conference information, research institution, research data, 

events, news, blogs, etc.

● In fact, scientific search includes web search 
● In addition to search in digital libraries

● Need for a technical integration of search in different sources
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Integrating Web Data with Science Search
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Integrating Web Data with Science Search
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MOSAIC

● Modular Search Application based on Index Fractions

● Generic implementation of an OWS.eu vertical search engine
● Demonstration of the concept of an OWS.eu vertical engine
● Out-of-the-box search engine
● Framework for building an 

own search application
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Integrating MOSAIC with Science Search

● Specifying the search domain (1)
● Related to digital library
● Creation of an index slice

● Specifying the metadata (2)
● Depends on digital library
● keywords, geo-location, topic, 

bibliographic information, etc.
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Integrating MOSAIC with Science Search

● Create a module in MOSAIC (3)
● Processes metadata in index

● Create a User Interface (4)
● Federated search: integration of 

search queries and results over 
services
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Specifying the Search Domain

Creation of an index slice

● List of URLs

● Filtering according to metadata

● Focused crawling (classifier to discover relevant content)
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Specifying the Metadata

● Metadata are calculated in pre-processing phase

● Metadata can be extended (e.g. keywords)

CIFF
Term List of (Document, Frequency)

Term 1 (docID A, 1) (docID B, 3) (docID C, 1)

Term 2 (docID D,2)

Term 3 (docID E, 4) (docID F, 2)

Term 4 (docID H, 2) (docID I, 1)

Document Lang Full text Topic (Curlie) Geo-location Keywords

docID A en … text ... Topic 1 23.234, 23.453

docID B de … text ... Topic 2 2.323, 42.2433

docID C de … text ... Topic 3 12.245, 22. 424

docID D en … text ... Topic 4 8.754, 66.456

Parquet

Index 
Slice
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Metadata Module in MOSAIC

● Metadata processed by MOSAIC: 
● Filtering and search result

● Flexible approach to add modules 

Document Lang Full text Topic (Curlie) Geo-location Keywords

docID A en … text ... Topic 1 23.234, 23.453

docID B de … text ... Topic 2 2.323, 42.2433

docID C de … text ... Topic 3 12.245, 22. 424

Index 
Slice

ModuleModule

MOSAIC

REST API
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Use Case: Environmental Search
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Use Case: Environmental Search

Geo-location

Web documents
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Geo-location

Publications
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Conclusions

● Enriching science search by integrating web resources
● Using the infrastructure of OpenWebSearch.eu

● General model can be used in many domains
● Various science topics, education, etc.

● Integrating Gen AI features
● Query and ranking improvement, conversational search 
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Any Questions?

● Contact:
● Alexander Nussbaumer

alexander.nussbaumer@tugraz.at
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