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MANAGEMENT SUMMARY 

This report covers deliverables/impact for the WO project in three 
main areas: 

• Refinement of the WO software infrastructure and tools
• Public engagement around WO at academic and public-facing

events
• New published research into the underlying structure, context

and application of WO.

Our broad journey is from an early WO concept at the University 
of Southampton to a set of live international installations. The 
creation of standardised templates for Web Observatories based 
on our original SUWO proof of concept system for sharing data 
sets and analytics offers improved access and interoperability 
between research groups in academia, business and 
government. 

Refined searching/sharing tools have enabled participants to 
discover Observatories and data sets in real-time using industry 
standard micro-notations such as schema.org. 

A series of documentary and video resources have been 
developed to present the WO concept and large numbers of 
researchers/students have engaged in WO workshops, 
hackathons, conference workshops and summer school events 
internationally.  

Our deliverables span three phases (roughly corresponding to 2015, 
2016 and 2017)  

Phase I (2015) 

• Development of a generic WO template from the
Southampton design

• Establishing a micro data (schema.org) proposed standard for
Web Observatory discovery
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• Deployment of real-time crawling tools to report on the 
availability of WO systems, datasets and tools    

• Authoring tutorial material for the template    
• Installation of several working Web Observatory systems with 

partner universities    
• Running a series of Web Observatory Workshops (WOW) and 

(BWOW) as well as a series of Web Observatory-focussed 
Datathons to engage with the user community.    

 

Phase II (2016) 

• Release of the new WO portal and landing pages 
• Focus on complementary elements to WO adoption including 

licensing/legal issues, data discovery and the management of 
innovation adoption 

• Expansion of the Web Science Network of Laboratories 
(WSTNet) 

• Collaboration/engagement with WUN (Worldwide Universities 
Network) to deploy WO to all members for research data 
transparency and access plus scoping four demonstrator 
applications  

• Running a series of Web Observatory and social machine 
workshops with the user community 

• Several new publications bringing theory into practice  
• A global media event (WebSci@10) featuring WO and the 

work of WST/WSTNet 
• The creation of a Web TV channel resource 

 

Phase III (2017) 

• Additional WO installations through the WUN network 
• Additional WO events (WebSci 17, WWW17) 
• Featured WO article in Ten Years of Web Science 
• Completion of the first PhD research project dedicated to WO 

DISTRIBUTION A:  Distribution approved for public release.



 

4 

• Integration of the WO concept into broader themes such as 
the Internet of Things (IoT) and Artificial Intelligence (AI) and 
the Ethics of Big/Broad Data on the Web 

• Delivery of WO learning material incl. 
o FutureLearn WebScience MOOC 
o FutureLearn Digital Marketing MOOC 

• Ongoing/stable WO research streams internationally and 
additional research publications 

• Delivery of final demonstrator WO back-end Observatory 
system and user portals (WebObservatory.org and 
WebObservatory.io)  
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Introduction 
OBSERVING THE WEB 

Over the past 25 years the Web has grown to be a truly “world-
wide” phenomenon meeting the ambition and, some might say, the 
arrogance of it name. As we see virtually all aspects of modern 
society either migrated or migrating to web-mediated alternatives 
we are faced with the challenge of answering a new set of questions 
about life on the Web beyond eCommerce. How can we understand 
what it means to govern, teach, commit crime, learn, play, research 
and profit on the Web? Where are the boundaries between 
transparency and privacy? Where does justified analysis become 
unjustified surveillance and how can we derive social benefits 
without giving up all the personal rights and privileges that underpin 
a free and open Web? 

The capture of both structured/unstructured information on the Web 
(and about the Web and its users) forms the raw material for an 
interdisciplinary science of the Web beyond pure network science or 
big data analytics alone and brings together perspectives from 
maths, sociology, law, medicine, history, education, politics and 
beyond. This discipline, like other branches of science, needs tools 
as least as complex/powerful as the phenomena that are to be 
studied and the Web Science community has proposed that a virtual 
observatory similar to the virtual astronomical observatory (IVOA) 
would form the basis of such a tool. 
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A WEB OBSERVATORY VS THE WEB OBSERVATORY 

The best analogy for (a) vs (the) Web Observatory is that of the 
Web itself – whilst there are many physical web servers, none of 
these servers is, itself, the Web – only part of the Web and more 
specifically part of the net effect of the interaction between all those 
web servers, their data/services and the people browsing them. 

 
 

A WO THE WO (W3O) 

Is a physical 
system 

Yes No 

Is 
owned/operated 

by an authority 

Yes No 

Draws data from 
more than one 

source 

Maybe Yes1 

Contains Open 
Data 

Maybe Yes2 

Contains private 
data 

Maybe No3 

 

  

                                   
1 Without more than one source it would be a reflection of a single 
WO 
2 Only the data that is open/shared will be visible on W3O 
3 By extension although private data may exist on any/all WOs no 
private data would be available on the W3O 
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Whilst Web Observatories may be built only for this purpose the 
concept is intentionally more inclusive: 

• Systems may be explicitly designed and built to be Web 
Observatories and will probably use the term WO 

They may also have other names and other previous/parallel 
purposes and still contribute to the wider web of observatories, i.e. 
THE Web Observatory. 
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METHODS,ASSUMPTIONS, 
PROCEDURES 

METHOD 

The nature of the W3O project comprises an action research piece 
around the evolution and deployment of technical, procedural and 
policy elements of a globally distributed and federated mechanism 
for the sharing of data and tools underpinning analysis of the Web, 
its structure, its content and its users.   

The key method is initially establishing standardised formats and 
protocols for the discovery and sharing of data and metadata 
between systems and then to encourage a network effect between 
these individual WO systems through demonstration, information 
sharing and engaging, to build a community of practice. 

ASSUMPTIONS 

• There is NO assumption that a WO must be “branded” as such 
to participate – any system conforming to the minimal 
technical standards may participate 

• There is NO assumption that all data or tools are hosted by 
the WO (they may instead be linked) 

• There is NO assumption that all data on a WO must be open 
(though this clearly limits its shareability) 

• There is NO assumption that all data/tolls must be visible on a 
WO – though this may eliminate its contribution to the 
proposed network effects 

• There is NO assumption fees/charges may not be levied for 
premium services or data 

PROCEDURES 

There are no specific procedures documented for this project. 
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DELIVERABLES BY PHASE 

Phase Delivered Description Location/version
/date 

I Technical 
Standard 

Schema.org 
discovery 

v1.0 (Current) 

I  WO Template V1.0 (Deprecated) 

I  WO Crawler V1.0 (Deprecated) 

I  Discovery API V1.0 (Deprecated) 

I Software 
Deployments 

WO Bangalore, India 

I  WO Seoul, S. Korea 

I  WO Perth, Australia 

I  WO Jakarta, Indonesia 

I Community 
Engagement 

WO Event Bangalore, India 

I  WO Event Seoul, S. Korea 

I  WO Event Perth, Australia 

I  Datathon Southampton, UK 
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I Research 
Publications 

"Building a Real-Time 
Web Observatory," 

R. Tinati, X. Wang, T. 
Tiropanis and W. Hall 

(University of 
Southampton) 

IEEE Internet 
Computing, vol. 19, 
no. 6, pp. 36-45, 
Nov.-Dec. 2015. 

 

II Software 
Templates 

WO template v2 (updated) 

II  WO crawler v2 (updated) 

II  Discovery API v2 (updated) 

II  WO Portal v2 (updated) 

II Community 
Engagement 

WO Event WWW Workshop, 
Canada Apr 2016 

II  WO Event Data Ethics Workshop 
London 2016 

II  WO Event WebSci Workshop, 
Germany May 2016 

II  WO Event Global WebSci@10 
Nov 2016 

II  WO Comms WO explainer Video 

II  WO Comms WO TV channel 

II WO Partnership WUN WO project http://wun.ac.uk/wun/
research/view/web-
observatory-project 

II Publications Facilitating data-driven 
innovation using VOICE 

observatory 
infrastructure 

Eugene Siow, Xin Wang, 
Thanassis Tiropanis 

May 2016 DDI '16: 
Proceedings of the 
Workshop on Data-

Driven Innovation on 
the Web 
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(University of 
Southampton) 

Publisher: ACM 

II  Observlets: Empowering 
Analytical Observations 

on Web Observatory 

Aastha Madaan, 
Thanassis Tiropanis, 
Srinath Srinivasa,  

Wendy Hall 
(University of 
Southampton) 

April 2016 WWW '16 
Companion: 

Proceedings of the 
25th International 

Conference 
Companion on World 

Wide Web 

Publisher: Internation
al World Wide Web 

Conferences Steering 
Committee 

II  Ethical and legal support 
for innovation on web 

observatories 

Caroline Wilson, 
Thanassis Tiropanis,  

Anni Rowland-Campbell, 
Leanne Fry 

May 2016 DDI '16: 
Proceedings of the 
Workshop on Data-

Driven Innovation on 
the Web 

Publisher: ACM 

III Technical 
Standard 

Schema.org discovery v2 - updated 

III  WO Template v2 - updated 

III  WO Crawler v2 - updated 

III  Discovery API v2 - updated 

  Porter Proxy v1 - initial 

III Software 
Deployments 

WO MVP deployment 
webobservatory.io 

III Community 
Engagement 

WO Event WUN Workshop: 
Wellness Data for 
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Healthy Societies, 
2017 

III  WO Conference Brave Conversations. 
Canberra,  

Australia 2017 

III  WO Engagement web observatory.org 

III  WO Proposal The Role of Big Data 
in addressing the 

determinates o NC 
diseases in the ageing 

era 

III Research 
Publications 

The DNA of Web 
Observatories 

Ian Brown 

Mar 2017 Doctoral 
Thesis, University of 

Southampton 

  Simon Price (University 
of Bristol),Wendy Hall 

Graeme Earl,  
Thanassis Tiropanis  

Ramine Tinati, Xin Wang 
 Eleonora Gandolfi 

(University of 
Southampton),    

Jane Gatewood 
(University of Rochester)         
 Richard Boateng 

(University of Ghana)  

David Denemark (The 
University of Western 
Australia),Alexander 

Groflin (University of 
Basel) Brian Loader 

(University of York) 

Maxine Schmidt, Marilyn 
Billings (University of 

Massachusetts, Amherst)
  Gerasimos Spanakis 

Worldwide Universities 
Network (WUN) Web 

Observatory: Applying
 Lessons from the Web 

to Transform the 
Research Data 
Ecosystem. In 
R. Barrett, & R. 

Cummings (Eds.), 
WWW '17 Companion: 

Proceedings 
of the 26th 

International 
Conference on World 
Wide Web Companion 

(pp. 1665-1667). 
Perth, Australia. 
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(Universiteit Maastricht),
 Hussein Suleman 

(University of Cape 
Town),Kelvin Tsoi (The 
Chinese University of 

Hong Kong)  Bridgette 
Wessels (Newcastle 

University)  Jie Xu, Mark 
Birkin (University of 

Leeds) 

III  Ramine Tinati, Aastha 
Madaan, Wendy Hall 

(University of 
Southampton) 

The Role of 
Crowdsourcing in the 
Emerging Internet-Of-

Things (WWW 
Conference 2017) 

III  Xin Wang, Aastha 
Madaan, Eugene Siow, 

Thanassis Tiropanis 
(University of 
Southampton) 

Sharing Databases on 
the Web with Porter 

Proxy (WWW 
Conference 2017) 

III  Kashyap Popat, 
Subhabrata Mukherjee  

Jannik Strötgen, Gerhard 
Weikum (Max Planck 
Institute for Informatics) 

Where the Truth Lies: 
Explaining the 

Credibility of Emerging 
Claims on the Web 
and Social Media 

(WWW Conference 
2017) 

III  Ramine Tinati, Aastha 
Madaan, Wendy Hall 
(University of 
Southampton) 

InstaCan: Examining 
Deleted Content on 

Instagram 

WebSci ‘17 

III  Jessica Ogden, Susan 
Halford, Leslie Carr 
(University of 
Southampton) 

Observing Web 
Archives: The Case for 
an Ethnographic Study 

of Web Archiving 

WebSci ‘17 
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RESULTS & DISCUSSION 
The results of the project so far are broken in to several areas 
including technical standards, software templates, software 
deployments, community engagement and impact analysis. 

 
OVERVIEW OF OUTPUTS 
 
IMPACT ANALYSIS 

We list a number of references below in the growing body of 
research literature around observatories, data mining, big/broad 
data and note also the increased focus by government on the 
process of evidence-based policy creation and management.  

The UK government has recently invested $60m in a dedicated 
“Turing Institute” to promote data science across several UK 
universities and we see this trend increasing for the foreseeable 
future. 

We have seen broad interest in Observatories across academia, 
business and government with the scale and diversity of data-
oriented challenges growing. We anticipate more funding will be 
required to meet these challenges. 

Several WOs have been created to form the core of a nascent W3O 
and we have ensured an inclusive approach to this making the 
discovery and display of datasets and tools independent of the 
underlying technologies. 

There is a diversity of intent and perceived value models across the 
various groups engaging in this idea of observatories and more 
work is needed to compare/contrast the scope of ambitions in order 
to more easily construct an environment/ecosystem which fosters 
collaboration as well as simple interoperability at a technical level. 
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Given the objective to create network effects as we engage more 
systems and sources into the W3O eco-system, communication, 
training and practical tools for users like license and software 
templates are critical to support the adoption process. New research 
has been produced around innovation, licensing, simpler analytics, 
longer term work on WO and how its structure/processes relate to 
non-WO systems. This joins a growing body of research literature 
around observatories, data mining, big/broad data and note also the 
increased focus by government on the process of evidence-based 
policy creation and management.  

The WO project with the Worldwide Universities Network (WUN) 
brings the issue of research data access and re-usability into focus 
and the WUN partners are working on four “vertical” WO 
demonstrators around four SIGs: 

• Massive Open Online Courses (MOOCS): WUN members will be 
able to share resources about their MOOCS including datasets 
containing user interactions and communications, and 
visualisation tools to help understand how students 
participate. 

• Disaster Management: As a prominent topic, the Web 
Observatory will provide a platform to share datasets and 
toolkits related to research within urban and natural disasters. 

• Government as a Social Machine: the WUN network offers a 
fantastic opportunity to examine the Web Observatory in the 
context of Government as a Social Machine, where cross-
institute, cross-Government analysis can be achieved by 
accessing an interconnected network of Observatories and 
datasets. 

• Young Citizens: The WUN Networking Young Citizens 
interdisciplinary group will use the Web Observatory 
infrastructure to extend current research on a global scale 
including areas such as: India, East Asia and Africa. 
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Whilst its broader goal is to deploy WO templates to all WUN 
members for discovery, transparency and re-use of live (vs 
archived) research data assets, further underpinning the idea of WO 
as a live social machine for interdisciplinary research rather than as 
another static repository.   

Another growing area of interest is on Trust in the 
provenance/quality of data with public outcry and government 
concern around “fake news” and the alleged manipulation of public 
opinion via social media distorting high profile democratic processes 
including the UK “Brexit” vote and US presidential election.  

For WOs to achieve their potential they must offer four key forms of 
transparency supporting: 

• ease of access/use (functional transparency) especially for 
non-technical users  

• clarity around provenance/quality information around 
underlying data (source transparency)  

• clarity around conclusions/actions that follow from creating 
synthetic data/analytics (algorithmic transparency) 

• accountability/permissions for producers and consumers of 
WO data and services (liability transparency)    

As the volume of data grows strongly and vastly exceeds our ability 
to engage with it, judge it and interpret it directly, we are left with a 
situation where many of the decisions made on the growing 
volumes of data will be made by algorithms rather than people and 
as the complexity of data and the realisation that decisions that are 
attempted will require more intelligence, nuance and flexibility. 
Thus the topic of Artificial Intelligence (AI) looms large around the 
processing of Web data and the ethics that underpin any 
“unattended” decisions. 

Thus the Web Observatory serves not only as an object of study in 
its own right but as a vital tool to study the broader forces shaping 
the Web - as the Web, in turn, shapes our own behaviour. 
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CONCLUSIONS & NEXT 
STEPS 
Our deployments of both hardware and software systems have been 
successful and our engagement with the community at a 
practical/hands-on level has been matched by internal work to 
establish key standards and tools behind the scenes. We look 
forward to new nodes, enhanced features and a wider involvement 
from non-dedicated Observatory-like systems over the coming 
years.   

 
NEXT STEPS 

• Additional WO installations will be planned for members within 
the WSTNet eco-systems as well as linking to other academic 
and community data sources as part of an expansion of the 
WO template and its resources 

• The topic of data provenance will need to be further explored 
and “baked into” WO solutions such that the WO can provide 
a trusted data from known sources 

• The ethics of WO’s and WO data are already hot research 
topics and will continue to take a central role in the delivery of 
systems which balance social insights against social 
values/norms such as privacy 

• Legal and Licensing models for original and derived data 
continue to provide a challenge for big/broad data systems 
and the topic of data sovereignty will figure particularly 
prominently for internationally (globally) distributed data 
systems. 
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List of symbols, 
abbreviations and acronyms 

 

   
BWOW  Building Web 

Observatories 
Workshop 

SUWO  Southampton Uni 
Web Observatory 

Web Observatory  Virtual instrument 
for studying data 
on/about the Web 

W30  World-wide web 
observatory (the) 

WO  Web Observatory (a) 
WOW  Web Observatory 

Workshop 
WST  Web Science Trust 
WSTNet   WST network of labs 
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