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Computer Science and interdisciplinary

research on all aspects of the Web

 Internet: Communication and

Networks

 Information: Accessing information

and knowledge on and through the

Web

 Community: Supporting communities

and groups on the Web, for research, 

education, production and

entertainment

 Society: Requirements (technological, 

social, legal) for the Web 

Selected projects

Web Science @ L3S

LivingKnowledge: 

Diversity, opinion and

bias on the Web

CUbRIK: Searching by

computers and humans

Real-time data processing

for finance predictions

Privacy, Property and 

Internet Governance

Cross-media analysis

and interpretation

ForgetIT: Concise 

Preservation via 

Managed Forgetting

MAPPING



Spam

Attack on Copts

Gun running from Sudan

Are we loosing 

the past of the web?



Are we loosing the past of the web?

Library of Congress

 In April 2010 LoC and Twitter signed an agreement to archive all tweets since 2006

 January 2013: It is clear that technology to allow for scholarship access to large data 

sets is lagging behind technology for creating and distributing such data. The Library 

is pursuing partnerships to allow some limited access capability in reading rooms.

German National Library

 Based on a law of June 22, 2006, the GNL should

collect, enrich, catalog, archive Web publications

Internet Archive

 Archiving the Web (10 Petabyte) since 1996

 Access possible through the URL

Relevant Projects @ L3S

 Web Archiving: LiWA, ARCOMEM, ForgetIT

 Web Search: PHAROS, CUBRIK

 Web and Stream Analytics: EUMSSI, Qualimaster

 ERC Advanced Grant: ALEXANDRIA (2014 – 2018, 2.5 Mill. Euro) 

Cooperations

 German National Library, British Library, Internet Archive, Rutgers University, et al



Looking back: The Austrian Socialist Party and Europe













What is missing?

ALEXANDRIA Vision and 9 Research Questions
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Q1: How to link web archive content against multiple entity and event 

collections evolving over time?

Ioannou, E., Nejdl, W., Niederée, C. and Velegrakis, Y. 2011. LinkDB: A Probabilistic 

Linkage Database System. SIGMOD (New York, New York, USA, Jun. 2011)

Q2: How to maintain entity and event information and indexes for web-

scale archives?
Papadakis, G., Ioannou, E., Niederée, C., Palpanas, T. and Nejdl, W. 2012. Beyond 100 

million entities: large-scale blocking-based resolution for heterogeneous data. WSDM 

(New York, NY, USA, 2012), 53–62.

Papadakis, G., Ioannou, E., Palpanas, T., Niederée, C. and Nejdl, W. 2012. A Blocking 

Framework for Entity Resolution in Highly Heterogeneous Information Spaces. TKDE. 

(2012).

Evolution-Aware Entity-Based Enrichment and Indexing



Huge and Heterogeneous Information Spaces

Voluminous, (semi-)structured datasets. 

 DBPedia 3.4: 36,5 million triples and 2,1 million entities

 BTC09: 1,15 billion triples and 182 million entities.

Users are free to insert not only attribute values but also attribute 

names  high levels of heterogeneity. 

 DBPedia 3.4: 50,000 attribute names

 Google Base:100,000 schemata and 10,000 entity types.

Large portion of data stemming from automatic information extraction 

 noise, tag-style values

and this does neither involve time nor entity evolution …



Q3: How to archive complex and dynamic network structures from 

social media?

Siersdorfer, S., Chelaru, S., Nejdl, W. and San Pedro, J. 2010. How useful are your 

comments? Analyzing and Predicting YouTube Comments and Comment Ratings. 

WWW (New York, New York, USA, Apr. 2010), extended for TWEB (2014)

Risse, T., Dietze, S., Peters, W., Doka, K., Stavrakas, Y. and Senellart, P. 2012. 

Exploiting the Social and Semantic Web for guided Web Archiving. TPDL (Sep. 2012)

Q4: How to aggregate social media streams for archiving?
Minack, E., Siberski, W. and Nejdl, W. 2011. Incremental diversification for very large 

sets: a streaming-based approach. SIGIR (New York, New York, USA, Jul. 2011)

Diaz-Aviles, E., Drumond, L., Schmidt-Thieme, L. and Nejdl, W. 2012. Real-time top-n 

recommendation in social streams. RecSys (New York, New York, USA, 2012)

Aggregating Social Networks and Streams



Using comment analysis to find relevant resources



Temporal Retrieval and Ranking

Q5: How to support time-sensitive and entity-based query formulation?
Kanhabua, N. and Nørvåg, K. 2010. Exploiting time-based synonyms in searching 

document archives. JCDL (New York, New York, USA, Jun. 2010)

Nguyen, T., and Kanhabua, N. 2014. Leveraging dynamic query subtopics for time-

aware search result diversification. ECIR (Amsterdam, April 2014)

Q6: How to improve result ranking and clustering for time-sensitive and 

entity-based queries?
Kanhabua, N., Blanco, R. and Matthews, M. 2011. Ranking related news predictions. 

SIGIR (New York, New York, USA, Jul. 2011)

G. Demartini, C. Firan, T. Iofciu, R. Krestel, W. Nejdl: Why finding entities in Wikipedia is

difficult, sometimes. Inf. Retr. 13(5): 534-567 (2010)



march madness

began

14/03/2006

ncaa women 

tournament began

18/03/2006 01/04/2006

final four began

query: ncaa

Dynamic subtopic mining for query extension and ranking



Q7: How to support collaborative and complex search and analysis 

processes?

Ivana Marenzi and Sergej Zerr. Multiliteracies and Active Learning in CLIL - The 

Development of LearnWeb2.0 - IEEE Transactions on Learning Technologies (2012)

Q8: How to leverage (user) search and analysis processes to improve 

the web archive?
K. Bischoff, C. Firan, W.Nejdl, R. Paiu: Bridging the gap between tagging and querying

vocabularies: Analyses and applications for enhancing multimedia IR. J. Web Sem. 8(2-

3): 97-109 (2010)

M. Georgescu, N. Kanhabua, D. Krause, W. Nejdl, S. Siersdorfer: Extracting Event-

Related Information from Article Updates in Wikipedia. ECIR 2013: 254-266

Collaborative Exploration and Analytics



Peaks in Wikipedia update activity correlate with events

Edit history for the Barack Obama article (monthly)
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November 4, Obama won the presidency

Presidential Campaign Events

Inauguration 

January 20, 2009

Supported the Secure Fence Act

Announced his candidacy

February 10, 2007 won the 2009 

Nobel Peace 

Prize



Update activity: controversy- or event-related?
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Kosovo: Independence Declaration

Related Unrelated
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Trust, privacy, and privacy preserving data mining

Q9: How to achieve privacy using privacy-preserving data publishing 

and data-mining?
W. Nejdl, D. Olmedilla, M. Winslett : Peertrust: Automated trust negotiation for peers on 

the semantic web. Secure Data Management 2004, 118-132.

S. Zerr, D. Olmedilla, W. Nejdl, W. Siberski: Zerber+R: top-k retrieval from a confidential 

index. 12th Intl. Conference on Extending Database Technology, EDBT 2009, Saint 

Petersburg, Russia. 

S. Zerr, S. Siersdorfer, J. S. Hare, E. Demidova: Privacy-aware image classification and

search. SIGIR 2012, 35-44

N. Forgó, T. Krügel: Mit oder ohne Zustimmung? Soziale Netzwerke und der 

Datenschutz. FL 2011



Public and private photos: colors and edges

Public

Private



Public and private photos: SIFT and text



(Nikolaus Forgó)



By placing an order via this Web site on the first day of the 
fourth month of the year 2010 Anno Domini, you agree to 

grant Us a non transferable option to claim, for now and for 
ever more, your immortal soul. Should We wish to exercise this 

option, you agree to surrender your immortal soul, and any 
claim you may have on it, within 5 (five) working days of 

receiving written notification from gamestation.co.uk or one of 
its duly authorized minions.

(Nikolaus Forgó)



Alexandria Talks

Monday

 Creation of Focused Web Archives for Scientists (Elena Demidova)

 Temporal Web Dynamics and Implications for Information Retrieval 

(Nattiya Kanhabua)

Tuesday

 Studying Evolution of Temporal Collections (Avishek Anand)

 The Boon and Bane of Digital Forgetting (Claudia Niederee)

 Advanced Random Walk Techniques for Social Media Analysis 

(Xiaofei Zhu)

 WikiTimes: A Knowledge Base of News Events with Daily Summaries 

By the Crowd (Mohammad Alrifai)



Partner Talks

Monday

 Processing the National Mandate: Experiences and  Ambitions in DNB 
(Elisabeth Niggemann)

 Observing the Web (Wendy Hall)

 Beyond 10 Blue Links: User-Oriented Design of Search Interfaces 
(Norbert Fuhr)

 Exploratory Entity Search over Time (Maarten de Rijke)

 Big Data & Big Theory: Utilizing Large Scale Data to Generate New 
Theories About Social Interaction (Matthew Weber)

 Multiple Media Analysis and Visualization with Large-Scale Temporal 
Web Archives (Masashi Toyoda)

Tuesday

 Collecting and Providing Access to Large Scale Archived Web Data 
(Helen Hocks-Yu)

 Enabling Analysis of Web Archives (Vinay Goel)


