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Motivation
Why crawling?

Search
Question answering
Intelligent assistants
Machine learning
. . .

→ We need a crawler.

https://www.lod-cloud.net/
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Requirements
5 main points

R1: Distributed and scalable

R2: “Respectful” behaviour
R3: Semi-structured data
R4: Fully extensible architecture
R5: Metadata about the crawling process
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Design
Overview
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Design
Frontier – Running Example
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Design
Worker
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Design
Worker – Fetcher
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Design
Worker – Analyzer
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Design
Worker – Collector
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Design
Worker – Sink

SPARQL
Files

Worker

AnalyzerAnalyzer

Fetcher

Analyzer

SinkCollector

Röder et al. Squirrel 16 / 25



Design
Metadata
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Evaluation
Comparison

Apache Nutch
Web crawler
RDF plugin
Plugin is not maintained anymore

LDSpider
Breadth first strategy
Load-balancing strategy (LBS)
1, 8, 16 or 32 threads

Röder et al. Squirrel 18 / 25



Evaluation
Comparison

Apache Nutch
Web crawler
RDF plugin
Plugin is not maintained anymore

LDSpider
Breadth first strategy
Load-balancing strategy (LBS)
1, 8, 16 or 32 threads

Röder et al. Squirrel 18 / 25



Evaluation
Comparison

RDF Serialisations Comp. HTML
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Evaluation
Effectiveness Experiment

100 servers
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Evaluation
Effectiveness Experiment

Crawler Micro Run time
Recall (in s)

LDSpider (T1) 0.31 1798
LDSpider (T8) 0.30 1792
LDSpider (T16) 0.31 1858
LDSpider (T32) 0.31 1847
LDSpider (T32,LBS) 0.03 66

Squirrel (W1) 0.98 6 663
Squirrel (W3) 0.98 2 686
Squirrel (W9) 0.98 1 412
Squirrel (W18) 0.97 1 551
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Evaluation
Efficiency Experiment

200 servers
Only dereferencing servers
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Evaluation
Efficiency Experiment

Crawler Micro Run time RAM
Recall (in s) (in GB)

LDSpider (T1) 1.00 2 031 1.2
LDSpider (T8) 1.00 2 295 2.8
LDSpider (T16) 1.00 1 945 1.6
LDSpider (T32) 1.00 2 635 2.6
LDSpider (T32,LBS) 0.54 765 7.5

Squirrel (W1) 1.00 11 821 3.9
Squirrel (W3) 1.00 4 100 8.6
Squirrel (W9) 1.00 1 591 18.1
Squirrel (W18) 1.00 1 091 22.1
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Conclusion
What did we learn?

Squirrel achieved a
Higher effectiveness
Lower run time

LDSpider showed a better RAM efficiency

Several JVMs for Squirrel vs. 1 for LDSpider
Part of future work in the Squirrel project
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Summary
Thanks for watching!

Squirrel is a
distributed
scalable
extensible
open-source

crawler for the Web of Data.
https://github.com/dice-group/Squirrel
This work has been supported by the BMVI (Bundesministerium für Verkehr und digitale Infrastruktur) projects LIMBO (GA no.
19F2029C) and OPAL (GA no. 19F2028A).
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