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Method

Assumption

Researchers stay for research topics and continue a line of research over 

time

Goal

Identification of topics of a group of researchers

Ranked list of important publications and persons in a group

Groups

Authors: The Clinical Data Intelligence Project - A smart data initiative

Authors: Data intelligence on the Internet of Things

ISWC 2015 Senior PC

ESWC 2016 Area Chairs

Stream Reasoning Workshop 2016 Programme Committee

Internet Architecture Board Semantic Interop in IoT Workshop Chairs

BDVA Officials
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Semantic Web

„The Semantic Web is a web of data.“ – http://www.w3.org/2001/sw/

Resource Description Framework (RDF) is a data model based on RDF 

triples, consisting of subject-predicate-object:

<http://dblp.org/rec/journals/puc/ZhouTZG16>
dblp:title "Data intelligence on the Internet of Things.“ .

<http://dblp.org/rec/journals/puc/ZhouTZG16>
dblp:authoredBy <http://dblp.org/pers/z/Zhou:Zhangbing> .

Query language SPARQL for RDF

Can we use data from the Semantic Web to get an 

overview of the topics in a group of researchers?
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Pipeline for data analytics

An Exercise in Data Analytics on Bibliographic Data

Data 
Acquisition

Extraction 
and 

Cleaning

Representa
tion and

Integration

Analysis 
and 

Visualisiati
on

Interpr
etation



Institute AIFB5 06.12.2016

Step 1: Data acquisition

DBLP is a database about computer science publications

Instance data about publications (3.4m) and researchers (1.7m)

Available as RDF (unofficially since 2006, officially since 2015)

AMiner („Mining Deep Knowledge from Scientific Networks“)

Citation network extracted from PDFs

Own data format, publications are identified via DBLP title
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Step 2: Extraction and cleaning

Analysis would benefit from topics of publications

But we only have the title („Data intelligence on the Internet of Things”)

Therefore: extraction of topics from titles via heuristic

Query title and year, filter for publication year > 2006

Remove stopwords

Porter stemming

Bigrams of titles leads to topics („data_intellig“, „intellig_internet“, 

„internet_thing“)

Conversion of AMiner dataset to RDF (including DBLP identifiers)

Initial run reveled problems with AMiner data (wrong links) -> manual 

filtering
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Step 3: Representation and integration

Combination of DBLP and AMiner data (RDF)

DBLP data are available as RDF archive (beta 2016-07-03, 7.5 GB, 58m 

triple)

Own RDF version of AMiner data (2016-04-02, 762 MB, 5.7m triple)

Indexing of RDF data for queries in a SPARQL repository

Extraction of subgraphs
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RDF representation
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Extraction of subgraphs

PREFIX rdf: <http://www.w3.org/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.org/2000/01/rdf-schema#>
PREFIX foaf: <http://xmlns.com/foaf/0.1/>
PREFIX dblp: <http://dblp.org/rdf/schema-2015-01-26#>

DESCRIBE ?x ?y ?paper ?paper1
FROM <focus-${FOCUS}.nt>
FROM <dblp-2016-07-03.nt>
FROM <dblp-citation-good-links.nt>
WHERE {

?s foaf:focus ?x .
?paper dblp:authoredBy ?x .
?paper dblp:authoredBy ?y .
OPTIONAL { ?paper1 dblp:authoredBy ?y . }

}
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Step 4: Analysis and visualisation

Visualisation of topics

Query n-grams/year

Import into Excel and visualisation as sorted table with sparklines

Ranked list of persons and publications

Ranking with PageRank on extracted subgraphs

Query top-1000 researchers and publications

Representation as sorted list
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Input: Focus people – BDVA officials
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Result: top-k topics over the past ten years
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Result: top-k people
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Result: top-k publications
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Challenges

Data acquisition: availability, rights, freshness

Extraction and cleaning: syntax, data formats, access protocols 

Representation and integration: modelling, inconsistencies, object 

equality/identity

Analysis and visualisation: identification of questions, selection of 

visualisation

Can we make decisions based on the analysis results?  Can we carry 

out actions?

Can we decrease the runtime of the pipeline from hours/minutes to 

seconds/milliseconds?
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Data Scientists 

“Janitor Work”
of data scientists’ time 

spent in “data wrangling”

50%-
80%

Source: “For Big-Data 

Scientists, ‘Janitor Work’ is 

Key Hurdle to Insights” in 

The New York Times. 2014.
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Sense-act cycle
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Linked Data-Fu language and system

Rule-based language for specifying interaction and 

composition

Allows developers to state their intentions and execute 

desired interactions with Linked APIs and datasets

• Request rules specify how and when to interact with APIs, i.ie., 

retrieve the state of resources (sense), trigger actions (act)

• Deduction rules support reasoning constructs, e.g., transitivity, 

reflexivity of properties
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OWL/Deduction rules

authorOf/authoredBy

dblp:authorOf owl:inverseOf dblp:authoredBy

{ ?x dblp:authorOf ?y . } => { ?y dblp:authoredBy ?x . } .

{ ?x dblp:authoredBy ?y . } => { ?y dblp:authorOf ?x . } .

Like CoCreatorWith: but without self-link (uncle relation?)

{ ?x dblp:authoredBy ?person ; ?x dblp:authoredBy ?coauthor . } =>

{ ?person dblp:coCreatorWith ?coauthor . } 
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Scenario: On-the-fly Data Integration for Los Angeles

Marine Vessels
(AIS)

Vehicles
(Campus 

Cruisers)

POIs
(Crunchbase, 

OSM, Wikimapia)

Venues/Events
(Eventful, LastFM)

Buses/Stops
(LA Metro)

PD Dr. Andreas Harth – Rule-based Programming with Linked Data-Fu

Cooperation with

USC Information 

Sciences Institute

Andreas Harth, Craig 

Knoblock, Steffen 

Stadtmüller, Rudi Studer

and Pedro Szekely. "On-

the-fly Integration of Static 

and Dynamic Linked 

Data". Fourth International 

Workshop on Consuming 

Linked Data (COLD 2013). 
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Training
Sarah Brauns, Tobias Käfer, Dirk Koriath, Andreas Harth. "Individualisiertes

Gruppentraining mit Datenbrillen für die Produktion". GI-Jahrestagung 2016. 
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Summary and conclusion

Linked Data provides uniform interface to diverse set of data sources

Web provides decentralised open platform

Processing real-time heterogeneous data

Both at rest (batch) and at motion (real-time)

Read and write

Rule-based language provides specification of semantics and 

dynamics

Parallel rule engine provides scalable low-latency execution 

environment (http://linked-data-fu.github.io/)

Existing industrial prototypes for applications in Industrie 4.0 and 

Internet of Things
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