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Semantic Web Interface Design: 
Opportunities and Techniques  

Duane Degler  

Design for Context  

 

www.DesignForSemanticWeb.com   

http://www.designforsemanticweb.com/
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Today  

ü Perspective  

ÅOn Design  

ÅOn the role of the Semantic Web  

ü Purpose  

ÅSolve user problems  

ÅBe responsive  

ü Flexibility: extending the model  

ü Intelligibility: animating the data  

ü Structure: capturing semantic & structured data  

ü Respect: privacy, transparency, humility, provenance  
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Perspective  

éon Design 

éon the role of the Semantic Web 
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ñ After 10+ years of work into various aspects of the Semantic 

Webé I am now fully convinced (read: no longer in denial) 

that most of the remaining challenges to realize the Semantic 

Web vision have nothing to do with the underlying 

technologiesé  

   Instead, it all comes down to user interfaces and usability. ò 

Ora Lassila, ñSemantic Web Soul Searching,ò Wilbur-and-O blog, March 19, 2007 

http://www.lassila.org/blog/archive/2007/03/semantic_web_so_1.html   

http://www.lassila.org/blog/archive/2007/03/semantic_web_so_1.html
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What is Usability?  

ü Usability is a quality  attribute that relates to how a product 
interacts with the person using it  

 

 

ñBased on ISO 9241, Part 11  

People get things done 
quickly and productively 

They get the info they need, 
complete work accurately 
and achieve their goals 

They feel confident and 
pleased; they would come 
back again 

The technology does not 
get in the way  

They donôt make mistakes 

They are not frustrated  

Efficiency 

Effectiveness 

Satisfaction 

Perspective  
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What impacts a web siteôs usability? 

When a site is easy to use, there is a good fit 
between the site andé 

The 
users  

Their 
tasks and 
questions 

The 
situations 
that bring 
them to 
the site 

(context) 

+  +  

Perspective  
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Understanding  

the needs  

Users 

Goals, Tasks 

Context 

The Core of Usable Design  

Designing a 

solution that works  

ITERATION 

Brainstorm 
Design 

Test  

with users 

Best practices for 

usable design 

Multidisciplinary collaboration 

ÅUsable Design 
strategic role 

ÅUsability BoK 

Perspective  

http://www.designforcontext.com/publications/dd_strategy_userfocus2006.pdf
http://www.designforcontext.com/publications/dd_strategy_userfocus2006.pdf
http://www.usabilitybok.org/
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Building Usable Design in from the beginning  

Involve real users early and often 

Observe their actual work  

Work collaboratively with a  
multi-disciplinary team 

Follow human factors & usable 
design guidelines 

Design the user interface 
deliberately 

Iterate  the design with user 
feedback 

Perspective  
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The big difference  

Perspective  

Predicate  

Naming the lines makes the difference 

Subject  Object  
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The big differenceé known relationships 

Person 

Person 

Org 

Person 

Conference 
Book 

Article 

Is author ofé  

Foundedé  

Chairedé  

Published byé 

Joinedé 

Collaborates withé  

Spoke até  

Is author ofé  

Is author ofé  

Sponsoredé  

Sold até  

Belongs toé  Studiedé  

Playsé 

Psych 

Sports 

Perspective  
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About this "Web 3.0" stuff... is it the Data Web?  

ü Open Linked Data  

ÅLots  of structured data  

ÅMore common syntax  

ÅMore self - describing  

ü Models that represent data domains  

ÅVocabularies  

ÅOntologies  

ü Increasing number of tools  
for data display, translation  
and manipulation  

ü Plenty of enthusiasm  

ÅTim Berners-Lee's 2009 
and 2010 TED talks 

ÅLinked Data 

ÅFreebase 

ÅData.gov and 
Data.gov.uk 

ÅCity government: NYC, 
DC, SF 

ÅApps for Democracy, 
example: Stumble safely 

ÅNY Times topic data 

ÅWorld Bank 

ÅAmazon's >1Tb 

ÅDBpedia 

Perspective  

http://www.ted.com/talks/tim_berners_lee_on_the_next_web.html
http://www.ted.com/talks/tim_berners_lee_the_year_open_data_went_worldwide.html
http://linkeddata.org/
http://www.freebase.com/
http://www.data.gov/
http://data.gov.uk/
http://www.nyc.gov/data
http://dps.dc.gov/
http://www.datasf.org/
http://www.appsfordemocracy.org/
http://outsideindc.com/stumblesafely
http://data.nytimes.com/
http://go.worldbank.org/1SF48T40L0
http://aws.amazon.com/publicdatasets
http://dbpedia.org/
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Web 3.0 is about more  than data  

ü The Context Web   

ÅPersonal  

ÅManaged and scalable social  

ÅMobile and location - aware  

ÅTemporal  

ÅSituated -  sensors and the "Internet of Things"  

ÅMulti - modal -  gesture, voice, haptic, etc.  

 

ü All these things rely on structured, linked data as an enabler  

ÅContextual, e.g. PLUM 

ÅMobile and location-
aware, e.g. Siri, 
Wikitude, even Google 
Search Nearby 

ÅSituated, e.g. Chumby, 
Violet, Roomba, 
Semantic Sensor Web, 
W3C Semantic Sensor 
Incubator   

ÅGestural, e.g. MS 
Surface or smart 
phones; see Wikipedia 
gesture recognition 

Perspective  

http://plum.csail.mit.edu/
http://siri.com/
http://www.wikitude.org/category/02_wikitude/world-browser
http://maps.google.com/
http://www.chumby.com/pages/learn_overview
http://www.violet.net/index_en.html
http://www.irobot.com/
http://en.wikipedia.org/wiki/Semantic_Sensor_Web
http://www.w3.org/2005/Incubator/ssn/
http://www.w3.org/2005/Incubator/ssn/
http://en.wikipedia.org/wiki/Gesture_recognition
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Purpose  

Solve user problems  

Be responsive  
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Solve real user problems  

ü How do you articulate your usersõ tasks and situations ? 

ü Do you have methods to understand changing needs over time?  

 

ü Exercise:  

Å Interview each other to identify key user scenarios  

ÅUser profiles  

ÅGoal / task  

ÅSituations (triggers)  

ÅPrioritize key requirements for task support  

 

ü Examples for discussion  

ÅEmergency/disaster management  

ÅMedical information delivered/sent via mobile devices  

Purpose  
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Be responsive  

ü Context = Value  

ü How do you identify what needs to be flexible in your design, and 
what can be more precisely crafted?  

ü How do your modularize your design, so it can change over time?  

ü How do you build elements that allow you to:  

ÅDeploy quickly  

ÅShare easily  

Å Integrate simply and seamlessly  

 

ü Examples for discussion  

ÅMissing persons  

 

Purpose  
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Flexibility  

Extending the model  
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What is flexibility?  

ü The ability to easily manipulate an interface to respond to a userõs 
situation and support user and organizational goals  

ü Interaction is:  

ÅSeamless ð User goals and tasks are facilitated more easily, no matter 
what technologies and applications involved  

ÅFrictionless ð Data is free to move between applications and uses as 
needed  

ü The underlying model(s) that drive interaction are easily extended 
and changed ð to remain relevant to users  

Flexibility  
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Examples  

ü Facet navigation  

ÅRefinement  

ÅFlamenco  

ÅSolr 

ÅBrowsing  

ÅParallax  

ÅmSpace & mSpace Mobile  

Flexibility  
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Overview  

ü There are two types of interaction:  

ÅRefinement  is about starting with large sets and narrowing...  
a relevance funnel  

ÅBrowsing  is about exploring the structure  of data to find  
areas of interest  

ü Add semantic relationships -  complexity, yet potential  
elegance  

ÅDaniel 
Tunkelang: 
Faceted Search 

ÅMarti Hearst: 
Search User 
Interfaces and 
Flamenco 

ÅPeter Morville 
and Jeff 
Callender: Search 
Patterns 

Flexibility  

http://www.morganclaypool.com/doi/abs/10.2200/S00190ED1V01Y200904ICR005
http://searchuserinterfaces.com/
http://searchuserinterfaces.com/
http://flamenco.berkeley.edu/demos.html
http://searchpatterns.org/
http://searchpatterns.org/
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Facet Refinement  

ü Drawn from instance data  

ü Not often leveraging metadata relationships (if they exist)  

ÅZappos (flat, 
reordering) 

ÅAmazon 
(hierarchy) 

ÅeBay (layered) 
ÅSmithsonian 

(query) based on 
Solr 

ÅExhibit 
(lightweight) e.g. 
Design for 
Semantic Web 
examples page 

Flexibility  

Category  
sets  

http://siris-collections.si.edu/search/
http://lucene.apache.org/solr/
http://simile.mit.edu/exhibit
http://www.designforsemanticweb.com/examples
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Facet Browsing  

ü Along with refinement, visualize relationships between  
elements (can be explicit or derived)  

ÅFlamenco 
(flexible, simple)  

ÅRelation Browser 
(linear) 

ÅAqua Browser 
(multi -modal), 
e.g. Queens 
Library 

Flexibility  

Category  
model  

http://flamenco.berkeley.edu/demos.html
http://ils.unc.edu/relationbrowser/index.php?page=demos
http://aqua.queenslibrary.org/
http://aqua.queenslibrary.org/
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Facet Browsing  

ü Flexible -  add new data types and relationships any time  

ü Expose relationships for greater user control  

ÅParallax browser 
(path-centered) 

ÅmSpace 
(relating) and 
mSpace Mobile 

Flexibility  

Relations  
models  

http://www.freebase.com/labs/parallax/
http://mspace.fm/
http://research.mspace.fm/projects/mobile
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mSpace and the user's mental model  

ü The path through the data and the sequence of facets are 
determined (consciously or unconsciously) by the userõs goal 

ÅmSpace and 
mSpace Mobile 

Flexibility  

http://mspace.fm/
http://research.mspace.fm/projects/mobile
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Adaptivity and process/application control  

ü What if the interface could be more adaptive? Responding to:  

ÅQuantity of data  

ÅAttributes of data and user's interactions  

ÅAvailable and new predicate relationships it could leverage  

ÅUser- provided parameters and structures  

ü Context  

Flexibility  
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Examples  

ü Facet navigation  

ÅRefinement  

ÅFlamenco  

ÅSolr 

ÅBrowsing  

ÅParallax  

ÅmSpace & mSpace Mobile  

ü Extensible forms  

ÅOntology - driven forms  

ÅPhotoStuff  

ÅLepTree  

ÅCMS integration  

ÅOntology - driven layout  

ÅSADIe 

Flexibility  
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Process 
control  

Ontology -driven forms  

ü Defining the fields / data users see  

ü Providing valid data values  

ü Managing flow and business rules  

ÅE.g. initial data entry vs. editing/updating  

 

Flexibility  

ÅPhotoStuff 
ÅLepTree 

Field  
definition  

Value 
lists  

http://www.mindswap.org/2003/PhotoStuff/
http://www.designforsemanticweb.com/pubs/demos/leptree_instance_entry/leptree_instance_entry.html
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More integrated architectures  

ü Capabilities in current CMS tools  

ÅDrupal, WordPress, Joomla, etc.  

ÅConfiguration, tagging, UI element selection, cross - referencing, etc.  

ÅNot always òsemanticóé but structured 

ü Architectural coherence and integration  

Flexibility  

ÅOpenPublish / 
Phase2 

ÅDrupal RDF 
ÅZemanta 

Drupal  Drupal  

Calais  Calais  

Linked Data  Linked Data  

Marmoset  Marmoset  

More Like 
This  

More Like 
This  

Topic Hubs  Topic Hubs  Geo Geo 

Microformats / RDFa 
for search engines  

Tools for page and 
widget generation  

Importing and 
managing linked data  

Entity identification 
and tagging  

CMS / data engine  

http://openpublish.opensourceopenminds.com/
http://calais.phase2technology.com/
http://semantic-drupal.com/
http://www.zemanta.com/
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Ontology -driven layouts  

ü Control the way application UI behaves  

Flexibility  

ÅSADIe site and 
demo 

Transformation  
service  

(HTML, CSS) 

Transformation  
service  

(HTML, CSS) 

Transformation  
rules store  

(OWL) 

Transformation  
rules store  

(OWL) 

Internet  
display page  

Original  
site 1  

Original  
site 2  

Authentication  Authentication  

Accessibility  
department  
Accessibility  
department  

Localization/  
translation  
department  

Localization/  
translation  
department  

Intranet  
staff  

display page  

Mobile  
device  

http://hcw.cs.manchester.ac.uk/research/sadie/
http://hcw.cs.manchester.ac.uk/experiments/sadie/
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Intelligibility  

Animating the data  
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What do we mean by ñintelligibilityò? 

ü Making data and relationships easily understandable  

ü Levels of abstraction  

ü Bringing out useful aspects  

Å Important issues  

ÅExceptions that require attention  

ÅUnexpected insights  

ü Allowing the user to have some control over the representation  

ÅEvery picture tells a story  

ÅDoes the algorithm or the user control that story?  

 

Intelligibility  
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Visualization  

ü Increasing control of visualizations  
Å Timelines  

Å Filters  

ÅHCIL visualizations (e.g. LifeLines)  

ÅGapMinder  

ÅNY Times interactions  

ü Linked Data is an engine  

ü Many styles of visualization interactions, e.g.  
Å Flat X : Y charting  

Å Scalable / zoomable views  

Å Overlays  

Å Parameter - filtering views  

Å Swappable data parameters (pivoting/turning views)  

Å Blending visual representation with textual/list presentation  
(e.g. side - by- side layouts, panels, pop - ups)  

Å Marking key points that link to outside references  

ü As I watch visualization interfaces mature over time, the main trend is:  
Expose controls for the user   

Structure  

ÅHCIL (LifeLines, 
FeatureLens, 
etc.) 

ÅMS Pivot (based 
on SeaDragon), 
Gary Flake video 

ÅIBM Many Eyes 
ÅGapMinder.org 

(Hans Roslingôs 
TED talks) 

ÅRelFinder 
ÅDebateGraph 
ÅGoogle Insights 
ÅJonathan Harris 

(artist/designer, 
We Feel Fine) 

ÅecoResearch 
ÅCrop Circles 

http://www.cs.umd.edu/hcil/research/visualization.shtml
http://getpivot.com/
http://www.ted.com/talks/gary_flake_is_pivot_a_turning_point_for_web_exploration.html
http://manyeyes.alphaworks.ibm.com/
http://www.gapminder.org/world/
http://www.ted.com/speakers/hans_rosling.html
http://www.ted.com/speakers/hans_rosling.html
http://relfinder.dbpedia.org/
http://www.debategraph.org/
http://www.google.com/insights/search
http://www.number27.org/
http://www.wefeelfine.org/
http://www.ecoresearch.net/climate
http://www.mindswap.org/2005/cropcircles/
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Exploratory interactions  

ü Challenges exploringé 

ÅLarge heterogeneous data sets  

ÅLarge vocabulary sets / ontologies  

ü Analysis methodology  

ÅSII interaction framework (http://mspace.fm/sii ) 

Intelligibility  

http://mspace.fm/sii
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Structure  

Capturing semantic & structured data  
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How do we support structured data creation?  

ü Encourage first, enforce second  

 

ü Make it easy to do  

ÅAid data entry with relevant options  

Å Interpret natural language  

ÅReduce the risk of breaking the structure  

 

ü Use what we can from existing sources  

ÅAdopt conventions & metaphors/affordances  

ÅAdopt standard data and models from vocabularies, ontologies  

Structure  
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Examples  

ü Lightweight data entry  

ÅSupportive info/selection in context  

ÅSocial bookmarking / tagging  

ÅText - based interfaces  

ÅCurrent social interfaces  

ÅPLUM project  (http://plum.csail.mit.edu/ )  

Structure  

http://plum.csail.mit.edu/
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Tagging and social bookmarking  

ü Grouping tags  

ü Suggestions based on structured data sets, e.g.:  

ÅDefined terminology database  

ÅWikipedia subjects  

ü Extracting rich data from other sources  

ü Organizing tags around subjects of interest, as primary navigation  

Structure  

ÅFaviki 
ÅZigTag 
ÅZotero 
ÅSnipIt 

http://www.faviki.com/
http://www.zigtag.com/
http://www.zotero.org/
http://www.snipit.org/
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Micro syntax and mobile  

ü Temporal "micro - blogging"  

ÅFirst it was status, then alerting, now referencing, next...  

ÅPeople beginning to use it for more functional actions  

ÅStructured information, but high cognitive overhead!  

ü OMHE -  delivering health status updates, retrieving information 
(microsyntax.org)  

ü TwitPay -  authorizing payments using PayPal  

ü TrialX -  search for clinical trial information, based on location  
Semantic Web Challenge winner 2009   

Structure  

Åmicrosyntax.org 
ÅTwitPay 
ÅTrialX and mobile 

http://www.microsyntax.org/
http://www.twitpay.com/
http://www.trialx.com/
http://www.trialx.com/mobile/iphone/
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Personal information ñscrapsò 

ü What are scraps?  

ÅApps: rich interaction with structured data  

ÅScraps: lightweight capture of unstructured data with  
high contextual relevance  

ÅEasy, lightweight, and flexible for different styles  

Å Jourknow, Inky,  
and AtomsMasher:  
exploratory and  
very interesting!  

ÅEthnographic process:  
study of scientists'  
PostIt notes, desks,  
notebooks, and  
computer filing  

Structure  

ÅJourknow project 
ÅOverview paper 
ÅShort demo 

video (YouTube) 
ÅListIt  Firefox 

extension and 
ongoing research 
project 

ÅPLUM project 

http://projects.csail.mit.edu/jourknow/
http://people.csail.mit.edu/msbernst/papers/p337-vankleek.pdf
href=%22http:/youtube.com/watch?v=N_BwJM8UQ1w
http://listit.csail.mit.edu/
http://plum.csail.mit.edu/

