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Abstract
MAP-LIKE WIKIPEDIA VISUALIZATION
by Pang Cheong lao
Thesis Supervisor: Assistant Professor, Dr. Robert P. Biuk-Aghai

Master of Science in Software Engineering

Wikipedia, the largest online collaboratively authored encyclopedia, allows anyone to
easily contribute to its content. As it operates in a collaboratively authoring model,
authors are not only responsible for writing up articles, but also assigning articles into
categories in a way to classify by their topics. This makes the category system, which
contains topic classifications under authors preferences is worth studying. However,
given its large data volume and idiosyncrasies of its data structure, the analysis of
Wikipedia’s category data is challenging. To facilitate ease and efficiency of
understanding, we have designed a new visualization — a map-like visualization
representing Wikipedia’s category data in a form similar to a geographic map. It
allows readers to intuitively perceive large-scale patterns of categories and articles in
the Wikipedia. In this thesis, we describe the algorithm of creating this novel type of
visualization, and introduce our approaches for tackling the difficulties of handling
the Wikipedia data.



TABLE OF CONTENTS

LISE OF FIQUIES ..ttt te e e re e ste e e reenne e 3
LISE OF TADIES ...t nae e 5
GHOSSAIY ..ttt et s b bt b et Rt bt e b st e Rt et e ne e beenneeneenreas 6
ACKNOWIBAGMENTS. ...ttt 7
D =T [T o] o SR 8
Chapter 1: INTrOUUCTION .....ccuie e ceiite ettt e e e re e e sneennesnnenneas 9
1.1 Collaborative Authoring and WIKIS...........ccoieriiiiieiieiece e 9

1.2 Wikipedia and MediaWIKi ........cooerviiiriieiiiie i 11

1.3 Researgh*®agblems... Lo S-SR S ... 08¢ o e 12
- RSTo] [V]{a) s~ 2N o] o] (o (ol g O RO R . Ay SO 13

1.5 Outline=of this TeSiSk.. . csu. . et csineesstneeereereeereereess i neseesesieeseessesseesenes 14
Chapter 2: LItErature REVIEW.......cciiiueeiiiieeiieeieaee et eiteeeesteesie e seeste e saee e enesneesneens 15
2.1 Information ViSUBHZALION .....ccuiveiviriinieieiie e 15
2.2 Wikipedia Data PrOCESSING .........cueiuiiueriiriienieeeesieesiesiessiesee e stessesseesseseeseeas 19

2.3 WiKipedia ViSUBHZATION. iive..eue ettt 20

2.4 Map-like ViISUBHZATION. .....ooueiiieiiiirieiieies e 26

2.5 Force-directed Layout AlgOrithms...........ccceevviiiiiieie i 27
2.6 Overlap Removal Algorithms ..o 28
Chapter 3: Map-like ViSUaliZation............cccciveieiieiieie e 29
3.1 Overview of the Visualization ...........cccooeiiiiine i 29

3.2 Data SoUrce REQUITEIMENTS. ......cuoiiiiieiieiiesie sttt 30
3.3 Sorting Algorithm by SIMIlarities..........cccovvvevieiieiieir e 31
3.4 Preliminary LaYOUL ......ccvcieiieie et 32
3.5 Hexagonal Visualization............ccceeveieiiicie e 35
3.5.1 The HEXagON CaNVAS ........ccoriiieiiierieniesieesie e et sree e see et sae e snens 35

3.5.2 Selection Of HEXAQONS .......coiuiiiiiieiiece e 37

3.5.3 ClUtter REAUCTION ....covieiieieieieeee ettt 38

3.5.4 Coloring SCHEME.......ceiii e 40



3.5.5 TeXt LADEIING ...coueiiiiiiiee e 41

Chapter 4: Wikipedia data analysiS...........cceieieiiniiiiiiisieeese e 43
4.1 Database Schema of MediaWIKi...........ccocviiiiiiiieiiiiniee e 43
4.2 Obtaining WiKipedia Data ............cccoiverieiieiiieiiee e 45
4.3 Transforming Category Graph........cccccoeeieieiiiie e, 46

4.3.1 ChooSiNg SEMANtIC ROOL.........cccuiiiiiiiiesie e 46
4.3.2 Removing Non-Content Categoris.........cueveruererririeeieesieseesiee e eeeneeas 47
4.3.3 BUIldINg @ Category TTEE......ccueieerieriesiesieee et 49
4.4 Category RelationShiPS ......c.coveiiiieiieieee e 50

Chapter 5: Case Study 0N WIKIPEAIA ........cceivvevineiiieeiieiesieese e s e se e 55
5.1 Performance . fem. B it oo g e B e s 55
5.2 Discussion 0N APPHICAIONS......ciiiiiieiienie et e 56

5.2.1 Understanding Category COMPOSITION............c.oiienereeneeneneeseerie e, 57
5.2.2 Displaying Category Relationship...........cccccooiiiiinnninnnecee, 59
5.2.3 Overview of Multiple WIKIPEAIAS .........covvviiieieiinieie e, 60
5.2.4 Comparison of Topic Areas in Multiple Wikipedias...........c...cccccvrvvennenn. 61
5.3 Compare with Other Wikipedia Visualizations ...............cccoceevevveeincveieennenn 62
5.3.1 Comparison with Semantic Coverage Visualization ...............ccocceveennenn 63
5.3.2 Comparison with Matrix Visualization...............c.ccocevvrininieninieicneen, 64
5.3.3 Comparison with Radial Visualization ............cccccociiiiiineninceee, 65
5.3.4 User EVAlUALION............cccoiiiiir ettt 67

Chapter 6: CONCIUSION........c.ociii ittt e e e e e aesraenne e 70
6.1 CONEIIDULION ...t 71
6.2 FULUIE WOTK ... 71

ASSOCIAtEd PUDIICALIONS ... oottt et sne e nneas 73

RETEIEINCES . ...ttt bbb 74

Appendix A: Results of Wikipedia Map-like Visualization..............cccocvevviierniinnnnnn 78

Appendix B: Importing Wikipedia Database DUMPS ........ccoceeveiviiieiiciecie e 83

AV I I OO PO PPPPPPROPPPI 84



Number
Figure 1:
Figure 2:
Figure 3:

Figure 4:

Figure 5:
Figure 6:
Figure 7:
Figure 8:
Figure 9:

Figure 10:
Figure 11:
Figure 12:

Figure 13:
Figure 14:

Figure 15:
Figure 16:
Figure 17:

Figure 18:
Figure 19:
Figure 20:
Figure 21:

LIST OF FIGURES

Page
Treemap visualization of a folder in a file system (reproduced from [10]) ....... 15
A treemap with one million of items (reproduced from [11]).....ccccccevvvriirinnnnne 16
Two representations of a tree: (a) the radial layout (b) the balloon layout

(reproduced from [13]) .oveoceeieei e 17
Connections added to: (a) a radial tree (b) a balloon tree; both

visualizing function calls in a software (caller in green and callee in red)

(excerpt™gam [14]) [REIRITRRITIRETR] ........0% ¢ e 17
The screenshot of SpaceTree (reproduced from [17])...ccceiieiiiniiiiininiiiiee 18
Haber and McNabb’s visualization model ................ciiiiiiiiie 19
Five levels deep, centered on PONILICS .............ccccveiiiiene e 21
Close up of Chris Harrison’s WIKIViz OULPUL............cccocveiieiesiese e 21
Entity view with labeled nodes in WikiVis (reproduced from [23]).......c.c....... 22

WikiVis category view (reproduced from [23]) .....cccocvvriiniininnineneeniee 22

Wikipedia category visualization (reproduced from [7]) .....cccovevvrininiennnnnn 23

The Chromograms application: showing users’ activity in blocks

(reproduced Trom [24]) wocuecveceeie et 24

History flow visualization (reproduced from IBM Research).............ccce....... 25

Author text analysis of a section of text with high depth of

collaboration (reproduced from [26]) ......cocoevereeiinienieee e 25

Edit significance bars of revisions of an article (reproduced from [27]) ......... 25

Summary of different type of edit behaviors (reproduced from [27]) ............. 26

Visualization of a 10-year period by cartographic means (reproduced

LLCO T 2] USSR 27

Comparison of overlap removal algorithms (reproduced from [32])............... 28

The bottom-up 1ayout apProach ...........coceiveeiienine e s 32

Approaches for radial placement of sorted entities..........cccovveriieniiniennnnnn 34

Hexagons and their coordinates in the Memory ...........cccveveveeievrevesceeseennn 35

-3-



Figure 22:
Figure 23:
Figure 24:
Figure 25:
Figure 26:
Figure 27:
Figure 28:
Figure 29:

Figure 30:

Figure 31:
Figure 32:
Figure 33:

Figure 34:
Figure 35:
Figure 36:
Figure 37:
Figure 38:

Figure 39:
Figure 40:
Figure 41:
Figure 42:
Figure 43:
Figure 44:

Arithmetic 0f @ NEXAJON ......cciiiiiiiic e
Example of hexagon SEleCtion...........ccooveveiiiiii i
Before and after clutter reduCtion............cooveieieiiie s
A topographic map uses colors for showing elevation.............cccccevvvvernennnne.
Legend of a map-like visualization .............ccccceeveiiiie i
Rotation of text 1abels iN @ region .........cccceieiiii i
Result of the text label placement ...
Eliminating edges in the graph (edge indicates “parent-to-child”
FEIATIONSNIP) .ttt
Comparison of different experimental methods for aggregating

ST T E TR ATZAIE = Wt ol o SO SOOI
The current way to obtain category distribution information.............ccccceeeeee.
Highlight of category “Mathematics” in the Wikipedia...........cccoceevvrvrriennnene
Cluster of related categories “Environment”, “Life” and “Geography”
placed in close proximity Of 0Ne @another ..o
Category “Science” in Wikipedia: (a) Danish (b) Swedish (c) Chinese..........
Highlight of Holloway’s Wikipedia visualization...............ccccccevvevviieennennnnn
A multi-level matrix visualization of category hierarchies..........cc.ccceceervennene.
A radial visualization of Wikipedia (reproduced from [37]) ..ccccoovvvvvrininnnnne
Extract of the radial visualization near the edge of the circle

(reproduced fromif37]) ..cccooiiiii
Overview map of the Simple English Wikipedia............ccccocoviveveicieineiccnene.
Overview map of the Danish WIKIpedia.........cccovvviiiiiiieiiieiie s
Overview map of the Chinese Wikipedia..........ccoccoviriiiiiiniiiienie e
Overview map of the Swedish WIKIpedia.........ccccovrvrinieiiiiienc e
Overview map of the German Wikipedia.........cccccevvververeiieiiieie e

Overview map of the English Wikipedia..........cccccovevvivviiiiieic e



LIST OF TABLES

Number Page
Table 1: Comparison of wikitext and HTIML ........ccccoiiiiiiiiiie e 11
Table 2: Examples of hierarchical data (number in the parentheses represents the

] 4= TSSOSO TPV PRPRPRI 30
Table 3: Sorting algorithm with similarity Pairs..........cccccevveviiiieiieii e 32
Table 4: Algorithm for randomly selecting heXagons ..........ccccocvvveveeiereesiesiee s 38
Table 5: Namespaces in MediaWIiKi ............cccovviiiiiieeiieie et 44
Table 6: Definition of the “categorylinks” table.............ccoooiiiii 44
Table 7: SIzeS OF WIKIPEAIAS ...oiveiieiieiie ettt 45
Table 8: Top content categories in different Wikipedia language editions........................ 46

Table 9: Comparison of name similarities under category “Aircraft 1950-1959”
aNd “COMPULET SCIBNCE” ....cveiueeieeiiaieriasie e e seesteeresteesteseeseeestesraesreeseesaeeses 49

Table 10: Cosine similarity for categories in the English Wikipedia with data from

different levels of SUD-CALEQOIIES .........cccoiviiiiiiiiii s 51
Table 11: Standard deviations of similarity aggregation experimental expressions.......... 53
Table 12: Aggregated similarity of category “Mathematics” in the Wikipedia................. 54
Table 13: Statistics of visualization QUIPUL..........cccoiviiieiiiieie e 56
Table 14: Statistics of the German and English Wikipedia...........c.cccccoevieevienienieenesnee. 60
Table 15: Statistics of category “Science” in the Danish, Swedish and Chinese

WIKIPEAIA . ...ttt ettt ettt 62
Table 16: Responses of the user evaluation ... 68
Table 17: SQL commands for importing database dumps.........c.cccceevveveriienecieseere e 83



GLOSSARY

Article: An encyclopedia article in the Wikipedia.

Category: A classification defined in the Wikipedia that groups articles with relevant
information.

Category Assignment: An article is assigned to a category, and becomes part of the
content of that category.

Category Relationship: A measurement of relatedness of categories. If contents
within one category are more similar to the contents of another category, then we
define they have a closer relationship or vice versa.

Co-assignment of Categories: If an article is assigned with multiple categories at the
same time, the article is co-assigned with these categories.

Cosine Similarity: Cosine similarity is a measure of similarity between two vectors
by measuring the cosine of the angle between them. It is widely used in measuring
similarities of documents and strings.

Directed Acyclic Graph: A directed acyclic graph is a directed graph with no
directed cycles. For example: for any starting point of vertex v, there is no way to
follow a sequence of edges that eventually loops back to v again.

Namespace: Namespaces are used in the Wikipedia to separate contents for different
purposes, such as articles and categories are stored under Main and Category
namespace respectively for public access, while Talk namespace consists of
discussions that intended for the authoring community. In this way, different types of
users are able to concentrate on the data which intended for their use.

Page: The basic element in the Wikipedia, which can be an encyclopedia article, a
category or other object that differentiate by its namespace. A page is uniquely
identified by its page ID.

Sub-category: A category that is assigned under an upper level (parent) category.
Usually sub-categories are defined as more detailed topics of their parent’s topic.

Top Categories: The highest level of categories for classifying articles by their topics,
such as Science, People, History, etc.
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