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Social computing refers to activities, systems, and 

environments where individuals use technology to 

engage socially and computationally.   

 

    Topics of Interest 

 Technology designs and social phenomena that drive and  

 affect social computing 

 Methods, techniques, and tools to study and possibly 

 control these phenomena. 

 



Life after PhD 

Boundary Spanners 

“Penguins, Camels, and Other Birds of a Feather: Brokerage, Boundary Spanning, and Leadership in Open 

Innovation Communities”. Lee Fleming and David M. Waguespack, April 8, 2005  



The power of computing 

technology enables social 

interaction.  

The power of human 

„computing‟ is channelled 

through technology. 

November 24, 1924. Washington, D.C. "Bonus Bureau, Computing Division. 

Many clerks figure the amount of the bonus each veteran is entitled to."  

http://www.globalnerdy.com/2008/09/11/multi-processor-computing-in-1924/ 



People are attracted to other people 

Role playing in the virtual world: practicing 

exchange and reciprocity  

  

500 M    

registered users  



  

Between 1.4M and 2.6M players 

at any moment in time.  

People play ! 



User profile.  

Online status for all the friends and 

chat capability.  

Users form clans, with strict 

organizational structure. 



  

Real time communication through live audio.  



The Turk, chess playing 

machine, 18th century, 

Wolfgang von Kempelen.  

No job is too small, especially if you can do it from your living room  

How long would it take to 

retype? 



http://en.wikipedia.org/wiki/List_of_social_networking_websites 

Collected information on193 Social 

Networking Web Sites  

People join up for a common good 



CROWDSOURCING 
Digg 
Mechanical Turk 
 

 

COMMUNITY SITES 
Yahoo! Answers 
Ask  
Wikipedia 

 

SOCIAL SITES 
LinkedIn 
Facebook 

MEDIA SHARING 
YouTube 
Flickr 
Delicious 
Stumblupon 

 

ONLINE GAMES 
xBox Live 
Steam 

 

ENGAGEMENT:    Social network  vs. managed crowdsourcing service 

INCENTIVES:         Social rewards  vs. pay 

 

http://en.wikipedia.org/wiki/Image:Facebook.svg
http://en.wikipedia.org/wiki/Image:LinkedIn_logo.gif
http://en.wikipedia.org/wiki/Image:Friendster_logo.png


SOCIAL NETWORKS AND ANALYSIS 

concepts and techniques 



What are Social Networks? 

   Sociologists 

 Network of individuals connected 

through social ties. 

   Computer scientists 

 Graph structure that emerges from the 

social interaction among individuals.  

  

The graph may be related to explicit or implicit relationships 

between individuals and objects involved in the interaction.  



Engineering the Social Platforms 

 Computing Infrastructure 
http://www.vaqueronet.com/colocating.php 

http://www.alpheuscommunications.com 

Service Operations 

http://www.abc.net.au/news/stories/2010/02/18/2823937.htm 
http://www.toptechreviews.net/tech-news/facebook-users-to-

delete-their-fb-account/ 

http://mashable.com/2009/04/30/facebook-friends-page/ 

Social Network 

Technology Infrastructure and Support 



What is the health of a community? 

 How do we define health indicators? 

 Without clear indicators it is not possible to 

measure the effectiveness of the designs and 

increase the utility of the service.  

  

We need tools and methods, not only for engineers but for 

domain experts who can use computational tools to analyze 

and interpret social phenomena.  



Challenge: Support for Exploratory Analysis 

TWITTER NodeXL Graph  

A. Perer and B. Shneiderman, “Integrating statistics and visualization: Case studies of gaining clarity during 

exploratory data analysis,” in CHI ‟08: ACM, 2008. 

• How to produce human-readable visual 

representations? 

• How to connect the computational methods and 

graph metrics with visual characteristics of 

networks? 

• How to develop the vocabulary and concepts that 

users can use to communicate about networks? 



Network graphs are not for everyone? 



NodeXL Projects  

Extension for Excel that provides graphing and 
analysis of graph data 
 
NodeXL project is collaboration with universities 
and industry, funded by Microsoft Research 
Connections team  
http://research.microsoft.com/en-us/projects/nodexl/  

 
Source code and  is available on the Codeplex, 
under the Microsoft Open Source License 
http://www.codeplex.com/NodeXL  
 

http://research.microsoft.com/en-us/projects/nodexl/
http://research.microsoft.com/en-us/projects/nodexl/
http://research.microsoft.com/en-us/projects/nodexl/
http://www.codeplex.com/NodeXL




Data import 

Data post-processing 

Data layout 

Metrics computation 

Mapping metrics onto visual properties 

Filtering, Motifs, Clustering 
#facsumm at 2:30 PM Monday, July 12, 2010 

TWITTER NodeXL Graph  

Centrality metrics 
 
- Closeness centrality 
- Betweenness centrality 
- Eigenvalue centrality 
- Clustering coefficients 
- Graph readibility 
metrics 

 

http://nodexl.codeplex.com 

http://www.flickr.com/photos/marc_smith/4788226428/in/set-72157622437066929/
http://www.flickr.com/photos/marc_smith/4788226428/in/set-72157622437066929/


“Bing” at 2:30 AM Monday, July 12, 2010 

TWITTER NodeXL Graph  

INTRODUCTION 

 

TECHNIQUES AND 

METRICS 

 

USER RESEARCH 

 

PRODUCT GROUP 

ENGAGEMENT 

 

FURTHER WORK 
 

Data import 

Data post-processing 

Data layout 

Metrics computation 

Mapping metrics onto visual properties 

Filtering, Motifs, Clustering 



Experts and “Answer 
People” 

Discussion starters, Topic 
setters 

Discussion people, 
Topic setters 

Welser, Howard T., Eric Gleave, Danyel Fisher, and Marc Smith. 2007. Visualizing the 

Signatures of Social Roles in Online Discussion Groups. The  Journal of Social Structure. 8(2).  

If an individual systematically participates in a particular manner, he or she 

can be seen as playing a role.  

No two individuals are identical. When do they play the same/similar role? 

Hypothesis: we should be able to identify roles by measuring behavioural 

and structural signatures of the participation. 

Recognition or Definition of Social Roles? 

http://www.cmu.edu/joss/content/articles/volume8/Welser/
http://www.cmu.edu/joss/content/articles/volume8/Welser/
http://www.cmu.edu/joss




Flickr – Social Engagements 



Human Super-Connectors 

Flickr users who commented on Marc_Smith‟s photos (more than 4 times) 

 



Human Super-Connectors 

Flickr users who commented on Marc_Smith‟s photos (more than 4 times) 

 



Flickr – Network Analysis 



Flickr – Network Analysis 



NETWORK ANALYSIS 

algorithms and techniques 



US Senate Voting           

NodeXL – Open source project. Extension of Excel for network 

visualization. 

http://nodexl.codeplex.com/ 

 

http://nodexl.codeplex.com/


US Senate Voting           

NodeXL – Open source project. Extension of Excel for network 

visualization. 

http://nodexl.codeplex.com/ 

 

Include only links 

that reflect more 

than 65% between 

two senators.  

http://nodexl.codeplex.com/


NodeXL – Open source project. Extension of Excel for network 

visualization. 

http://nodexl.codeplex.com/   

 

Include party 

affiliation: Red for 

Republicants, 

Blue Democrats, 

2 other parties.  

US Senate Voting           

http://nodexl.codeplex.com/






The same data set in different layouts:  

1. Fruchteman-Reingo 

2. Grid 

3. Spiral. 

 

 

 

1 

2 

3 



Fundamental issues 

Understanding of the tools that are 
applied 

Understanding of the applied 
analysis  

Understanding the relationship 
between the analysis and the layout 
algorithm used in visualization.  

 Visualization using Harel-Koren layout 

algorithm.  

 Sierpinski triangle is a fractal named after 
Waclaw Sierpinski who described it in 1915.  

 It is an example of self-similar sets, a 
mathematically generated pattern that is 
replicated at every level of reduction or 
magnification.  

 

 

 



VISUALIZATION 

layout algorithms and readability metrics 







Example: Listserv community 

Vertex Color = Betweenness Centrality 

Vertex Size = Eigenvector Centrality 

Green:   Leader 
Brown:  Regular 
Red:       Novice 

Larger nodes are 
further along in the 

membership lifecycle 

Vertex Color = Betweenness Centrality 

Vertex Size  = Eigenvector Centrality 

“My initial hypothesis: A 

leader should possess a high 

betweeness centrality and a 

high eigenvector centrality” 



Vertex Color = Betweenness Centrality 

Vertex Size  = Eigenvector Centrality 

(1) identify if the correct 

individuals are 

currently serving as 

administrators in the 

community  

(2) would other 

individuals would 

perhaps be a better 

fit for those roles 

Alternative „Admin‟ Role 



 Visualization of Large Networks 

NodeXL supports 

clustering of nodes. In 

the graph, distinct 

groups are assigned 

different colours. 



Group-in-a-box layout 

„Group-in-a-box‟ layout 

combines graph 

clustering with the tree-

maps layout 

(proportional partition 

of the canvas)  

The layout enables 

visualization of intra-group 

and inter-group linkage  



Intra and Inter Cluster Links 



REFLECTIONS 

shaping the future 



 We need to understand and shape human values and 

devise incentives to encourage desired behaviour.  

Designing Social Platforms and Measuring 

Social Engagement 

http://www.badgeville.com/ 



www.tmsp.umd.edu 

 

Technology Mediated Social Participation 

Community Informatics 

Research Network 



http://www.flickr.com/photos/amycgx/3119640267/ 



Social Participation - Early Steps 

http://iparticipate.wikispaces.com 

 

 
College Park, MD, April 2009 

Article: Science March 2009 

BEN SHNEIDERMAN 
Ben 

Shneiderman 



ANOTHER VIEW— Guest commentary 

 

An open letter to Obama, in support of social participation 
By Special to GCN   Aug 03, 2009  

On the 70th anniversary of Albert Einstein’s letter to President Franklin Roosevelt encouraging attention to atomic technology and science, Ben 

Shneiderman, a computer science professor at the University of Maryland, and several colleagues decided to offer a new version. The following 

is an open letter to President Barack Obama encouraging exploration of technology-mediated social participation.  

 

August 2nd, 2009 

 

Barack Obama 

President of the United States 

White House 

Washington, D.C.  

Sir: 

 

Some recent work by entrepreneurs and researchers leads us to expect that technology-mediated social participation may be turned into a new 

and important force in the immediate future. Certain aspects of the situation seem to call for watchfulness and, if necessary, quick action on the 

part of the administration. We believe, therefore, that it is our duty to bring to your attention the following facts and recommendations. 

 

In the course of the last few years, it has been made probable through the work of innovators in North America, Europe and Asia to set 

up technology-mediated social participation systems, by which vast amounts of human resources and large quantities of social 

benefit would be generated.Technology-mediated social participation is generated when social networking tools (such as Facebook), blogs 

and microblogs (Twitter), user-generated content sites (YouTube), discussion groups, problem reporting, recommendation systems, and other 

social media are applied to national priorities such as health, energy, education, disaster response, environmental protection or community 

safety. 

 

As examples, AmberAlert has more than 7 million users who help with information on child abduction, earthquake, fire, or storm reporting sites, 

providing information to emergency services, and the site serve.gov enables citizens to offer their service to national parks, museums and other 

institutions. 

 

 

 

… it has been made probable through the work of 

innovators in North America, Europe and Asia to set up 

technology-mediated social participation systems, by which 

vast amounts of human resources and large quantities of 

social benefit would be generated. 



Social Media Research Foundation: smrfoundation.org  

Create open tools 

   Generate & host open data 

        Support open scholarship.  

SMRF supports 

projects on tools, 

collections, 

analysis & 

visualization of 

social media data.   



  Analyzing Social Media Networks with NodeXL 
I. Getting Started with Analyzing Social Media 

Networks  

    1. Introduction to Social Media and Social Networks 

    2. Social media: New Technologies of Collaboration 

    3. Social Network Analysis 

 

II. NodeXL Tutorial: Learning by Doing  

    4. Layout, Visual Design & Labeling 

    5. Calculating & Visualizing Network Metrics  

    6. Preparing Data & Filtering 

    7. Clustering &Grouping 

 

III Social Media Network Analysis Case Studies  

     8. Email 

     9. Threaded Networks 

   10. Twitter 

   11. Facebook   

   12. WWW 

   13. Flickr 

   14. YouTube  

   15. Wiki Networks  

 www.elsevier.com/wps/find/bookdescription.cws_home/723354/description 



 Contact: 

 Natasa Milic-Frayling     natasamf@microsoft.com 

 Integrated Systems         http://research.microsoft.com/is  

  Microsoft Research Ltd. 

 Cambridge, U.K.   

 

Thank you! 


