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Motivation I Poor Usability



Motivation II Infospace = Online Catalog + Web Content & Services

E i h tEnrichment

Online Catalogue
University of Konstanz

Content: Users want more then pure Catalog Content because a lot of interesting information 

are available in the Web.

Services: A lot of useful Web Services are available which should be integrated (Web 2.0).Se ces: lot o use ul eb Se ces a e a a lable c s ould be teg ated ( eb .0).



Motivation Why novel interaction, navigation and visualization techniques?

Traditional UIs are cognitively demanding because …

• often search function and result visualization are separated and distributed over 
several pages

• inflexible and static result lists (no filtering, no sorting, …) without possibilities to 
control the level of detail or to browse for details on the spotcontrol the level of detail or to browse for details on-the-spot

• lots of unstructured content in numerous pop-up windows with demanding window 
management and without possibilities to visually compare resultsg p y p

Effects of the growing information space: 

• searching finding and analyzing information are becoming the essential tasks• searching, finding and analyzing information are becoming the essential tasks,

• therefore users need analytic and goal-directed searching, filtering and comparison …

• as well as browsing-oriented and opportunistic search possibilities• … as well as browsing-oriented and opportunistic search possibilities.

Our alternative: with zoomable user interfaces (ZUIs)( )
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HyperGridDesign Rationale

The Table

• well-known and popular in “real life”

• perfect for sorting, filtering and comparing 
multidimensional (meta)data

• trade off between visible amount of infor• trade-off between visible amount of infor-
mation and usability of large/wide tables

! displays only ”the tip of the iceberg”!p y y p g

The Browser

• popular interaction paradigm: point & click

• perfect for presenting loosely structured and 
heterogeneous content on multiple interlinked pagesheterogeneous content on multiple interlinked pages

• but: only loosely structured and spread over multiple
pages ! no comparisons and no global overview

! „drills down” into the iceberg!



HyperGridTable + Hypertext + Zoom

Hyperlinked
content
in a 
gridstructureg
= HyperGrid

Rows = 
individual 
entriesentries

Columns = Aspects of Interest (AOI)

Reiterer, Harald; Jetter, Hans-Christian; König, Werner A.; Gerken, Jens; Grün, Christian: Zoomtechniken 
zur Exploration komplexer Informationsräume am Beispiel "HyperGrid" , in: Proceedings of Mensch & 
Computer 2005, Oldenbourg Verlag, Linz, Sep 2005



Status Quo Demo of System in Use

Integration of Multimedia Metadata and Web Servicesg

Reiterer, Harald; Jetter, Hans-Christian; König, Werner A.; Gerken, Jens; Grün, Christian: Zoomtechniken 
zur Exploration komplexer Informationsräume am Beispiel "HyperGrid" , in: Proceedings of Mensch & 
Computer 2005, Oldenbourg Verlag, Linz, Sep 2005



Evaluation Study in the Lab

• Quantitative Usability Test –

KOALA vs. MedioVis

Time frame Dec ’04/Jan ’05

Participants 24 (16 female, 8 male)

Age 23 years StD 2 69
• Test Null-Hypothesis:

• No significant difference in terms of task 

Age ~23 years, StD.: 2,69

Occupation Students at the University of 
Konstanz

Field of study 11 x Literature Art & Media
completion time (efficiency)

• No significant difference in terms of user 

i f i ( bj i i )

Field of study 11 x Literature, Art & Media 
Science (main target group)

13 x very heterogenous fields 
but no computer science 

dsatisfaction (subjective user rating) students

Computer experience Beginner to advanced user

System knowledge Koala: 
unexperienced to very 
experienced

di i bj h d dMedioVis: no subject had used 
MedioVis before

Grün, C.; Gerken, J.; Jetter, H.C.; König, W.; Reiterer, H.: MedioVis - a User-Centred Library Metadata 
Browser, In: Rauber A., Christodoulakis S.,  A Min T. (Eds), Research and Advanced Technology for Digital 
Libraries.Proceedings of the 9th European Conference, ECDL 2005,  Springer Verlag, 2005. p. 174-185



Evaluation Results

F(1 22) 107 768 <0 01F(1,22) = 48,265; p<0,01 

(significant)

Standard Deviation: 

15,27s (Koala);

F(1,22) = 107,768; p<0,01 

(significant)

Standard Deviation: 15,06s 

(Koala); 11,40s (MedioVis)15,27s (Koala);

11,08s (MedioVis)

Attrakdiff Attrakdiff
F(1,22) = 43,89; p<0,01 

(significant)

Standard Deviation:

0,91 (Koala);

F(1,22) = 38,18; p<0,01 

(significant)

Standard Deviation:

(K l )0,91 (Koala);

0,76 (MedioVis)
0,84 (Koala); 

0,54 (MedioVis)



Field Study Questionnaire - System Usability Scale

Average Scale

Answered 
questionnaires in 
proportion to the 
number of allnumber of all 
sessions 
(1‰)



Outlook Multiple Coordinated Views & new Visualizations

FavoritesPortal newWashington

Sacramento 2301 Hits in 65,863 Items

Find!Washington

Select all Remove Add E-Mail Print HyperGrid Scatterplot Bargrams Network

Search Processing Visualizations Layout

NetworkHyperScatter
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2D-Scatterplot Zoomable network

i li l i

NetworkHyperScatter

2D Scatterplot
Overview & correlation Visualize relations

Parallel 
Bargrams

HyperGrid

Zoomable table
relating, sorting,
Comparing &
browsing

Bargrams+ Parallel 
Coordinates
correlation, 

distribution & 
fil i

browsing
filtering

Rexhausen, Sebastian; Demarmels, Mischa; Jetter, Hans-Christian; Heilig, Matthias; Gerken, Jens; 
Reiterer, Harald: Blockbuster - A Visual Explorer for Motion Picture Data. INFOVIS '07: Proceedingsofthe
IEEE Symposium on Information Visualization (INFOVIS'07), IEEE Computer Society, Nov 2007



Lessons Learned Design Principles

Support various ways of formulating an information need

Integrate analytical and browsing oriented ways of exploration

Provide views to different dimensions of an information space

Make search a pleasurable experience



New Data Management & Retrieval Techniques

Let us have a look inside ...



BaseX – Introduction

Large datasets need a DBMSg

Complex datasets are tedious in an RDBMS

Text data need full-text retrieval

“E thi “ i i XML
basex.org

“Everything“ is in XML, anyway

3 criteria for DBMS selection:

!"Performance, performance, performance

… BaseX is your friend



BaseX – Internals

History

• DBIS Group Research on XML since 2000• DBIS Group: Research on XML since 2000

• XPath Accelerator2001, Staircase Join2003, LoopLifting2004: 

early, frequently referenced works on XML storage and querying

• Results have influenced BaseX:• Results have influenced BaseX:

• flat table storage of tree-structured input

• elegant and efficient query algorithms• elegant and efficient query algorithms

+ Content/Index-based query evaluation
XQ F ll T t b i i th DB d IR it t th+ XQuery Full-Text: bringing the DB and IR community together

+ XQuery Update: fulfilling classical database requirements



BaseX – Internals

Indexing

• Straightfor ard in relational databases• Straightforward in relational databases:

SELECT year FROM media WHERE title = "Crime and Punishment"
! access title index, return year values of matching tuple

• Tricky query optimization in XML, different queries ! same results:y q y p , q !

• //*[ title = "Crime and Punishment" ]/year

• /path/to/media[where/title = "Crime and Punishment" ]/year• /path/to/media[where/title = Crime and Punishment  ]/year

• //media/year[../title = "Crime and Punishment"]

! access title index check specified descendants/ancestors return year! access title index, check specified descendants/ancestors, return year

• But: flexibility  of XML pays out…



BaseX – an Example Query

Querying Hierarchical Data

<Medium!id="303"357"556857"><Medium!id= 303"357"556857 >
<Title>Learning!Italian</Title>
<Type>Multi"Part</Type>
<Section>Teaching/Languages</Section>
<Medium><Medium>
<Title>Master!Book</Title>
<Type>Book</Type>
<Description>Lections 1!" 7</Description>
<Signature>6!fsi 470/l24 nb1</Signature><Signature>6!fsi 470/l24"nb1</Signature>
</Medium>
<Medium>
<Title>Listening!Examples</Title>
<Type>CD</Type><Type>CD</Type>
<Description>Lections 1!" 7</Description>
<Signature>6!fsi 470/l24"nb2</Signature>
</Medium>
</Medium></Medium>
...

Find Media with “Italy” in the Title and CDs attached…
//M di [Titl ft t i "It l " ith t i ][ //T "CD"]//Medium[Title ftcontains "Italy" with stemming][.//Type =  "CD"]



BaseX – Performance

23,000 Library queries, U Konstanz

Year: 1900-2000 (1.53 mio hits)

time
in"ms

Type: DVD, Genre: Drama (823 hits)

executiontimes:

35% < 1 ms

Title: Shrek (1 hit)

75% < 10 ms

queries, sortedq ,
by execution time



BaseX – Other Applications

Application Fields

• Focus on library catalogsFocus on library catalogs
!many query optimizations inspired by library data

• Downloads @ Sourceforge since first official release:• Downloads @ Sourceforge since first official release:

…many other application fields, different user groups world wide: 
C t S i ti t Li i t Hi t i Bi l i tComputer Scientists, Linguists, Historians, Biologists



BaseX – Querying the Library Data



BaseX – Frontend

iAuction Data



BaseX – Frontend

iGeoLocations



BaseX – Frontend

ilFilesystems



Questions?

Thankyouforyourattention!

http://hci.uni-konstanz.de/MedioVis

http://sourceforge net/projects/mediovishttp://sourceforge.net/projects/mediovis

http://basex.org


