Ca’ Foscari University

Department of Computer Science

MASTER THESIS

Analyse and visualize signal of interest for Italian zone wikipedia

pages

Venice, February 23, 2017

By: Supervisor:
Seyed Nima Dashtban Kenari Prof. Salvatore Orlando



Contents

1 Introduction 1
2 History of GeoTagged Articles 6
3 Page-view statistics 8
3.1 Wikibooks . . . . .. 10

3.2 Wiktionary . . . . . . L 10
3.3 Wikimedia . . . . . . . . 11

3.4 Wikipedia Mobile . . . . . . . . ... 11
3.5 Wikinews . . . . .. 11
3.6 Wikiquote . . . . . . . 12
3.7 Wikisource . . . . . . ..o 12
3.8 Wikiversity . . . . . .. 12
3.8.1 Wikiversity for learning . . . . . .. ... 13

3.8.2  Wikiversity for teaching . . . . . ... .. ... ... ... 13

3.8.3 Wikiversity for researching . . . . . . .. ..o 13

3.8.4 Wikiversity for sharing materials, ideas, community . . . . . . . . .. 13

3.9 Mediawiki . . . . ..o 14

4 Map-Reduce Approach 15
4.1 The framework for the proposed approach . . . . . .. ... ... ... ... 17
4.1.1 HDFS Layer . . . . . . . . . . 19

4.1.2 YARN Layer . . . . . . . . . 23

5 Experiments 25
5.1 Ttaly . . . o 25
5.2 Germany . . . . . ... 29
5.3 France . . . . . L 32
5.4 United Kingdom . . . . . . . . . ... oo 35

5.5 United States . . . . . . ., 38



WIKIPEDIA GEO-ARTICLE MINING

Seyed Nima Dashtban Kenari

56 China . . . . . . . . ...
5.7 Russia . . . . . . ...

6 Conclusion

6.1 Discussions . . . . . . . ... ... ...

6.2 Futurejob . . ... ... ... ... ...

References



List of Figures

© oo N O Ot ke W Ny =

NN NN = = = e e e s e
W N =R, OO 00 Ot W Ny = O

Page-views for All Wikimedia Projects (mobile and desktop) . . . . . . . .. 2
Wikipedia Geo-tagged articles . . . . . . . .. . ... ... ... ... 3
Venice Geo-tagged articles in English and Italian Wikipedia . . . . . . . .. 4
Venezia GeoTagged Article . . . . . . . .. ... ... L. 7
Page-count components . . . . . .. ..o 8
Project-count components . . . . .. ... 8
Page-count with project-name instead of language . . . . . . . . .. ... .. 9
Hadoop multiple node-cluster . . . . . . . ... ... ... ... ... .. .. 18
Hadoop version 1.x vs 2.x . . . . . . . . ..o 19
Hadoop File System (HDES) . . . . . .. ... . . ... 21
Most searched countries by Italian . . . . . . .. .. .. .. ... ... .. 26
Signal of interest for Italian Geo-Tagged Wiki-articles . . . . . . . . . . . .. 27
Most searched countries by Deutsch . . . . . . .. .. ... .. ... ..... 29
Signal of interest for Germany Geo-Tagged Wiki-articles . . . . . . . .. .. 30
Most searched countries by French . . . . . . ... ... ... 32
Signal of interest for France Geo-Tagged Wiki-articles . . . . . . . . . . . .. 33
Most searched countries by English . . . .. .. ... ... ... 35
Signal of interest for United Kingdom Geo-Tagged Wiki-articles . . . . . . . 36
Signal of interest for United Kingdom Geo-Tagged Wiki-articles . . . . . . . 39
Most searched countries by Chinese . . . . . . .. ... ... ... ..... 41
Signal of interest for China Geo-Tagged Wiki-articles . . . . . . .. ... .. 42
Most searched countries by Russian . . . . . . .. .. ... .00 44

Signal of interest for Russia Geo-Tagged Wiki-articles . . . . . . . . . . . .. 45



List of Tables

N O Ot e W NN =

Summary of language Rankings according to Italy geolocation . . . . . . .. 28
Summary of language Rankings according to Germany geolocation . . . . . . 31
Summary of language Rankings according to France geolocation . . . . . . . 34
Summary of language Rankings according to United Kingdom geolocation . 37
Summary of language Rankings according to United Stats geolocation . . . . 40
Summary of language Rankings according to China geolocation . . . . . .. 43

Summary of language Rankings according to Russia geolocation . . . . . .. 46



ACKNOWLEDGMENTS

Firstly, I would like to thank Allah, for everything that he makes happened in my life, for

providing me this opportunity and granting me the capability to proceed successfully.

I would never have been able to start and finish my thesis without the guidance of my

Professors, help from friends, and support from my family.

I would like to express my sincere gratitude to my supervisor Prof. Salvatore Orlando,
thanks for giving me the opportunity to work this thesis with him, your patience, motivation,

guidance, comments, correction of the thesis and immense knowledge.

Mohsen Pourvali, my warm thanks for his guidance, encouragement, willingness to help and

giving me his best suggestions. Thank you, both for being good friend and mentor.

I would also like to thank the Computer Science department for providing a wonderful

teaching learning atmosphere and for their support.

I must express my deep thanks and love to my Father (Ahmad), mother (Homa), brother
(Pezhman) and sisters (Laleh and Ladan ) for providing me with property, unfailing support
and continuous encouragement during the whole study period and through the process of
researching and writing this thesis. Special thanks to my brothers in law (Abdollah and

Jaber) and my sweet little nephew (Kasra) for their love, support and courage.



WIKIPEDIA GEO-ARTICLE MINING Seyed Nima Dashtban Kenari

Last but not least, I would like to thank all my friends for their excellent friendship and
assistant during the whole study time and preparation of this thesis. Abdul Wahid Mohammad,
Nikhil Verma, Dawda Sally Diatta, Eyasu Zemene, Alemu Leulseged Tesfaye, Momodou Njie,
Hamid Hosseinpour, Mostafa Safaei, Meghad Abbasian, Mostafa Aghazaeh and etc, thanks

my friends for being there whenever I need your help, it was a lot to have you all on my side.

This success would not have been possible without them. Thanks and love you all, and am

so grateful for everything you did.



ABSTRACT

This dissertation conducts an analysis and visualization of Wikipedia public dump. In
the beginning The idea of Wikipedia came after blooming Web 2.0, which is characterized
mainly by the ability of users to share information quickly. Wikipedia is an encyclopedia of
information which is used not only by many readers, but also for the growing community of
researchers.[1] Over time, web technologies have evolved to Web 5.0 that is due to emotional
interaction between end-user and computer (symbiotic Web); needed for extraction of useful

information from previously stored records increased.

Then we debates state-of-the-art, flexible and reliable approach to retrieve the signal of
interest for Wikipedia geoTagged articles. Extracting the topology component is
always critical, especially when the only reasonable way is by online retrieval system.[2]
Web based applications are quite expensive by the matter of time and they require a good
internet connection. In this research paper, we proposed an algorithm fit into Hadoop
Map-Reduce parallel approach to improve the scalability of Web-Based Retrieval. Our

aim is to maximize the throughput by concurrently running process on a machine.

We finally visualize an extensive set of experiment results for seven world’s well-known
countries. These countries include Italy, Germany, France, Russia, the United States,
the United Kingdom and China. Besides, we demonstrate the feasibility of our proposed
approach.



CHAPTER 1

1 Introduction

Wikipedia is free encyclopedia project and by far the most popular Wiki-based website in
all languages. In fact, it is one of the most widely viewed encyclopedia sites of any kind in
the world, having been ranked in the top ten since 2007. The basic definition of Wiki is a

software that allows collaborative creation and modification of online documents.|[3]

WIKIPEDIA
The Free Encyclopedia
English B&E
5 323 000+ articles 1044 000+ 2%
Deutsch ¥ i & Espanol
2 016 000+ Artikel 7 “ji .J\\. 1 306 000+ articulos
Lo
Pycckuit & Q g - Francais
1 363 000+ cTaTed ﬂ o 1 829 000+ articles
'?3 i
Italiano e 3z
1 323 000+ voci N e 918 000+ B
Portugués Polski

951 000+ artigos 1 201 000+ haset

More precisely, Wikipedia has been launched in 2001 by Ward Cunningham. It represents a
wide in range investment of freely given manual effort and judgment, and the last few years
have seen a plenty of papers that apply it to a host of different problems. As the quality and

quantity of Wikipedia articles rivals those of traditional encyclopedias, it is a phenomenon
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among computer scientists as well as all society. Even though, Wikipedia does not always
provide the same level of expected quality as traditional resources because its contributors
are largely unknown and unqualified but still it is trusted due to the fact contributors of

Wikipedia tend to commit information about they are more interested or experienced in.[4]

All page contributors are admitted and publicly accessible in edit histories. For example,
we might assume that a contributor with many edits to pages about swimming has interest
in that sport. Likewise, an individual developer who modified significant text pages about
geographic locations such as country, lake and mountain could live in that particular location

or were born and raised in that area.|[5]

As of 9 January 2017, Wikipedia offers 42 million articles and millions of contributors; total
size of pages are more than 10 TB text (Wikimedia is excluded).[6] It contains extensive
network of links, categories and info boxes.

‘

All Wikimedia
Projects 15.698
English Wikipedia 7.81B

108
8B

68

)
EX

1.10B
1.078
German Wikipedia  920.84M
Russian Wikipedia = 946.34M
French Wikipedia 609.19M

Aug 2008 900M |

700M
All Wikimedia
Projects 9.508 500M |
English Wikipedia 4978

48

2B

300M
969.98M

529.75M 200M
German Wikipedia 778.41M
Russian Wikipedia 121.20M
French Wikipedia 312.56M

2009 2010 201 2012 2013 2014 2015 2016

Figure 1: Page-views for All Wikimedia Projects (mobile and desktop)

Figure 1, shows the number of Wikipedia pages referred by users on August 2016. It is
around 15.7 billion accesses whereas its been just 9.5 billions in August 2008. The result
is logically acceptable since around 40% of the world population has an internet connection

today whilst at that time it was all just 23%. [7]

World wide clicking on Wikipedia will be stored in repositories called page view statistics,
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since December 2007 till today *.[8] These records are in machine readable form which may
not make any sense to the human. Our aim is to mine meaning from Wikipedia public
dump that well-known as page-view statistics. By meaning, we subtend the corresponding
country of each Wiki-article accessed by individual. Later we will also retrieve Italian
Geo-tagged Wikipedia articles served by different languages. Mining involves both gathering
meaningful title or concept into machine-readable form and then interpret it to human
readable structures. The machine understandable data is used for information retrieval such

as text mining and natural language processing.

In feasibility phase of the project, we were sure about objectivity of Geo coordinates but
it seemed impossible to get it from records stored in page-view statistics. Although we
knew it would not be hard to get country once we reach to specific latitude and longitude
of a geographical location. The reason was due to the contents of page view statistics; It
has two main components, namely page count and project count files. The project count
consists of general information that is completely useless based on our purpose but we are
interested in page count because of title in addition to the language and referral numbers.
Language followed by title text is essentially required for Geo coordinates retrieval whereas
accumulation of referral numbers, gives us the total number of access to Italian Geo-tagged

articles. On chapter 3 of this article we will discuss in more detail.

Geographic Articles in Wikipedia

869/ oK .
"950ch5°, German \ < F h Languages are ordered (from left to right)
s’”c/q? 17% :ZI:/C by total number of geocoded articles in each
Dutch ° version of Wikipedia. Percentages indicate
1;0/0 the proportion of geocoded articles in each
x= ° Ukrainian version of Wikipedia.
'Z) 31 % data sources:
) o b Wikimedia GeoHack External Links Project
English < wiki.toolserver.org/view/Ghel
20% £ Italian stats.wikimedia.org
% Russian 192% 12%
Polish 24% Japanese Romanian 31% Uzbek
46% ey | ruuese CPiNese 10%  Vietamese 52%
: goe/lnls b, b 10%
b
CHISHEH] Oxiord Internet Institute Volapiik
OXRLOXELeME| University of Oxford olapu Kazakh
i 0
79% Swedish 7% Serbian 37% 33%
by Mark Graham (@geoplace) and Stefano De Sabbata (@maps4thought)
Internet Geographies at the Oxford Internet Institute « 2013 « geography.oii.ox.ac.uk Persian 19%

Figure 2: Wikipedia Geo-tagged articles

Our first assumption was to implement a time series database for each Italian Geo-tagged

article with corresponding Geo coordinates and take advantage of multiple sequence alignment

L August 16, 2016
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method on Wikipedia public dump. But after doing some research we found that there is

quite a bit of evidence, we should be aware of:

i

11

111

We have around 200,000 geographical based articles for Italy (see figure 2), so we must

find out latitude and longitude for all of these locations;

Some places in many languages have different Geo coordinates (see figure 3). The reason
is Geo coordinates of a particular location is not unique because latitude and longitude
for a location in the ellipsoid shape of earth can be measured by several hundred defined
models .[9] As of January 2017 there are 295 different language editions of Wikipedia,
which 284 are active so an accurate database contains around 57 million attributes to
cover all of the languages Wikipedia corresponded with Italian location. This huge
database is difficult to implement and involving a lot of effort, rather than time and

space complexity of search is too expensive;

Geo coordinates can be changed at any time by contributors so our database can easily
become out of date. Moreover, it needs a lot of maintenance to be well-versed and up to

date on Geo coordinates that makes our database management more complicated.

€ Oa Owikipedia.org E1| & | |%®search w e ¥+ & v =
@ » & Accesso non effettuato  discussioni contributi Registrati Entra
' H
b
a 4 W - - e
g @ Voce Discussione  Leggi Modifica Modifica wikitesto Altro v | Cerca allinterno di Wikipedi Q
L 3
Nzl Vi m——
o enezia
WIKIPEDIA
L’enciclopedia libera Da Wikipedia, I'enciclopedia libera. Coordinate: vf‘-‘lappa]
€ Oa (Eywikipedia.org E1| ¢ Search w B ¥+ @ L =

& Not Iogged in Talk Contributions Create account Log in

7
ah
e o —
24 O Article Talk Read Edit View history |SearchWikipedia Q
o
M Veni
- enice
WIKIPEDIA
The Free Encyclopedia From Wikipedia, the free encyclopedia Coordinates: .- 20

Figure 3: Venice Geo-tagged articles in English and Italian Wikipedia

Our proposed approach is Web based application that check for Geo coordinates and countries
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in on-line way. The most advantages of this method is determined by making more flexible
application in case of change in content of Wikipedia articles. In consequence, this technique
is used to satisfy both reliability and validity of our application but there is a disadvantage
of slow running process.[12] We employed Map-Reduce parallel clustering algorithm to speed

up our application. Generally, two main phases for Map-Reduce approach are:

e Distribute jobs over multiple nodes and run Map function on each node, so it can

process them in parallel;
e Recombine the results gleaned from each node with reducer function.

There are two powerful and well-known tools that can serve Map-Reduce algorithm, namely
Googles Map-Reduce and its open-source equivalent Hadoop. In this research paper, we will
introduce the Map-Reduce framework based on Hadoop. At chapter 4, We will be given an
efficient and state-of-the-art Map-Reduce algorithms for Geotagged Wiki-article mining in

more detail.



CHAPTER 2

2 History of GeoTagged Articles

The World Wide Web was established with the objective of accessing the data from anywhere
at any time in form of interlinked hypertext language.[10] After blooming Web 2.0, which is
characterized mainly by the ability of users to share information quickly with others (users
interaction with others), Web has been developed into the phenomenon that we call social
media. From YouTube, Twitter, Facebook to a plenty of extant Wiki projects including
Wikipedia, all are based on Web 2.0 which is about sharing and observing. Whereas in first
generation of Web (Web 1.0), information was put up on a website and no one had an access
to add or remove it (the best way of sharing information was privately through e-mails and
such). Experts call the Internet before 1999 Read-Only web that means average internet

users role was limited to read the presented information.

Since 2006, we are using the Web 3.0 generation. It is compatible with the users interaction
and the Web. Web 3.0 has been referred by experts as the semantic Web; semantic means
data driven. The data will come from the user and the Web will essentially adjust to meet
the needs of the user. For example, if someone do a lot of searching for design blogs, he will
receive more advertisements related to design. In addition to search amongst other things,

for example computers, the Web will keep in mind both search queries and pull up the
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combination of design and computers Web page.[11] Beside of Web 3.0, Web 4.0 technology
is also developed for mobile gadgets. Like a real-time intermediate between wvirtual worlds
and real life. GeoTag has been added to webpages during evolution of Web 3.0 and Web 4.0.
The initial definition of GeoTagging is a form of geospatial metadata that adds geographical
identification data to various media such as photograph or video, websites, SMS etc. This
data usually consists of latitude and longitude coordinates, though they can also include
altitude, bearing, distance, accuracy data, and so on so forth. GeoTags are added on several

social media platforms, such as Facebook, Instagram and Wikipedia (see figure 4).

Localizzazione
Stato | J Italia
Regione FFY Veneto

Provincia EVenezm

Amministrazione
Sindaco Luigi Brugnaro ("Luigi Brugnaro
Sindaco”, lista civica di
Centrodestra) dal 15-6-20°5
Territorio
Coordinate (g 45°2623°N 12°1955°E
Altitudine 2 560" m s |.m.
Superficie 4159 km?

Acque 257,73 km? (61,97%)
interne

Abitanti 262 24603 (31-7-2018)
Densita 630 55 ab /km?

Figure 4: Venezia GeoTagged Article

In Wikipedia, most of the time, the geographical location data will be derived from the global
positioning system that provides latitude and longitude coordinate for each location on the
earth, from 180° west through 180° east along the Equator and 90° north through 90° south
along the prime meridian. But still there is a probability for a location to have multiple Geo
coordinates. The reason is Geo coordinates of a particular location is not unique because

latitude and longitude for a location can be measured by several hundred defined models.|[13]



CHAPTER 3

3 Page-view statistics

page-view-statistics allows us to see how many people have visited an article during a

given time period .[14] The two main parts of page-view-statistics are, page-count and

project-count files. The page-count contains the language, title of the requested page, unique

referral-number

and page-size (see figure 5). Whereas we get the project-name, number of

non-unique-views, and total number of transferred-bytes in project-count (see figure 6).

en
en
en
en
en
en
en
fa
fa
fa
fa

is.
is.
it

it.
it.
it.

Carel Struycken 5 68826

Carel du Plessis 2 18802

Careless 1 7740

Careless (film) 1 9707

Careless Love (album) 4 38331

Careless Love (film) 1 9543

Careless Memories 1 13724

%D8%B3%D9%88%D9%8 1%DB%8C_%D8%AA%D8%B1%D9%86%D8%B1 2 18802
%D8%B3%D9%88%D9%81%DB%8C_%D8%AF%DB%8C 4 42462

%D8%B3%D9%88%D9%8 1%sDB%8C_%D9%84%DB%8C%D8%A8%DA%A9%D9%86 5 68826
%D8%B3%D9%88%D9%8 1%DB%s8C_%D9%85%D8%A7%D8%B1%D8%B3%D9%88 1 15838

Figure 5: Page-count components

q - 13 175964

s - 51 440165

551550 11817387696

b - 1364 17568283

d - 8320 116841037

mw - 327881 6283874075

Figure 6: Project-count components
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The project-count consists of general information that is completely useless for our aim
but we are interested in page-count because of title in addition to the language and unique
referral-number. The language followed by title is essentially required for Wikipedia Geo-article
retrieval® whereas the accumulation of referral numbers gives us total number of access to a

Wikipedia articles geotagged to a particular country.

zu.d alikwata 1 4685
zu.d amashoba 1 5554
zu.d apple 1 8432
zu.d danger 1 7326
zu.d okwamanje 1 4682
zu.d ubhejane 1 6704
zu.d water 1 9458

Figure 7: Page-count with project-name instead of language

Even though the language of served Wikipedia typically comes as a first component in
page-count files, but there is a probability of project-name to be accommodated instead (see

figure 7). The following abbreviations is enclosed to language which determine project-name;
e Wikibooks: ”7.b”
e Wiktionary: ”.d”
e Wikimedia: ”.m”

e Wikipedia Mobile: ”.mw”

7 7

e Wikinews: ”.n

bM

e Wikiquote: ”.q
e Wikisource: ”.s”

o Wikiversity: ”.v”

o Mediawiki: 7.w”

2The process of taking geo coorinates and finding associated street, city or country is called Reverse
Geocoding (the vice versa technique is Geocoding).
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Basically we are not interested in Wikipedia project records (Wikibooks, Wiktionary,...) as
there is no geographical coordinates provided by them.[15] We have simply filtered out those
kind of records at the very beginning (pre-processing conditions) of our algorithm in order
to speed up the aim Geo-application. In particular, our mission is to collect a variety of
statistics about the language of Wikipedia reader, if it related to Italian geographical places.

However, in the following sections you will find a short description about each Wiki projects.

3.1 Wikibooks

Wikibooks is a collection of open content text book. Due to definition of the word textbook
is open to interpretation, there are many principles to clarify which types of content are
acceptable for Wikibooks. For example, The Complete Works of Shakespeare might be
considered a textbook in an English Literature course, but such a text is inappropriate for

wikibook.[16]

As a general rule, only instructional books are suitable for inclusion. Non-fictional books
(as well as fictional ones) that aren’t instructional aren’t allowed on Wikibooks. Literary
elements, such as allegory or fables, that are used as instructional tools can be permitted in
some situations. Moreover, there is no authorization to verbatim copies of existing books but
they permit the annotated text, which are a kind of text that includes an original text within
it and serves as a guide to reading or studying that text. Annotated editions of previously
published source texts may only be written if the source text is compatible with the projects

licenses.

3.2 Wiktionary

On December 12, 2002, Wiktionary was brought online as a multi lingual web-based project
to create a free content dictionary of all words in all languages. It is collaboratively edited
via a Wiki, and its name is a portmanteau of the words wiki and dictionary. It is available

in 172 languages and in Simple English. Like its sister project Wikipedia, Wiktionary is

10
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run by the Wikimedia Foundation, and is written collaboratively by volunteers, dubbed
Wiktionarians. Because Wiktionary is not limited by print space considerations, most
of Wiktionary’s language editions provide definitions and translations of words from many
languages, and some editions of Wiktionary offer additional information typically found in

thesauri and lexicons.[17]

3.3 Wikimedia

Wikimedia is the collective name for the Wikimedia movement, revolving around a group
of inter-related projects, including Wikipedia, Wiktionary, Wikiquote and etc. It aims to
use the collaborative power of the Internet, and the wiki concept, to create and share free

educational content of all kinds knowledge to the world.[18]

3.4 Wikipedia Mobile

Wikipedia Mobile is an official mobile version of Wikipedia that supports Tablet, iPhone,
iPod Touch, iPad, Android, WebOS, Opera Mini, NetFront, Play-Station Portable, Play-
Station 3, Wii U, etc. This mobile version is available for all languages of Wikipedia and it
is actively developed, supported and translated. Users are allowed to serve it nearly as much

as desktop version such that editing, image uploading and visiting any article.

3.5 Wikinews

Wikinews is a free content news source Wiki and a project of the Wikimedia Foundation.
The site works through collaborative journalism. The neutral point of view policy espoused
in Wikinews distinguishes it from other citizen journalism efforts such as Indymedia and
OhmyNews. In contrast to most projects of the Wikimedia Foundation, Wikinews allows

original work under the form of original reporting and interviews.[19]

11
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3.6 Wikiquote

Wikiquote is an accurate and comprehensive collection of notable quotations. By accuracy,
Wikiquote cites sources in which the quotation first appears or notable attribution of the
quotation. Moreover mistakenly attributed quote was found, correctly documented and in
case of possibility determined cause of mistakes. Wikiquote is comprehensive, it covers and
seeks quotations from many diverse people, literary works, films, memorials, epitaphs and so
on so forth from the present and the past, and from all places. A quotation can be notable
because it has achieved fame due to its enduring relevance to many people, or because it is
attributed to a notable individual, or appeared in a notable work. And finally, Wikiquote is

a collection of quotations.

For the sake of completeness, articles should have a short introduction about the topic,

context or source. However, the primary goal is to include quotations.[20]

3.7 Wikisource

Wikisource is a Wikimedia Foundation project to create a growing free content library
of source texts, as well as translations of source texts in all languages at the appropriate

subdomains. Wikisource is invented as a collection of supporting texts for articles in Wikipedia.[21]

3.8 Wikiversity

Wikiversity is a community of teaching and learning. You can use Wikiversity to find
information or ask questions about a subject you need to find out more about. You can also
use it to share your knowledge about a subject, and to build learning materials around that
knowledge. The fundamental idea of creating Wikiversity is based on four needs which we

describe in more detail below.[22]

12
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3.8.1 Wikiversity for learning

In Wikiversity, we can find learning materials of all types as self-study materials. There is
possibility of brows our content to see if there is anything that suits our needs, comment
on the materials we use so far to improve Wiki resources and join to a particular subject
learning community to find someone there who can help us with our learning or to help

someone else with what we already know about.

3.8.2 Wikiversity for teaching

Wikiversity is designed to collect a range of learning materials for various uses such as our
classroom. The aim is to provide a way of easy searching for content, which can be printed
or saved and used in class. Instructional and study guides that make use of original research
are allowed on Wikiversity (Wikipedia and Wikibooks also allows instructional guides, but

those resources don’t allow original research).

3.8.3 Wikiversity for researching

Wikiversity will offer a space not just for hosting original research, including primary or
secondary research but also for facilitating research through creating researcher communities.

This includes interpreting primary sources, forming ideas, or taking observations of experts.

3.8.4 Wikiversity for sharing materials, ideas, community

Wikiversity is also a place to share materials as well as ideas about how to teach, how to
learn and what the best ways of facilitating learning are, what has worked in the past, and
what hasn’t. It can be used as a platform for teachers and learners to form the learning
communities. The communities of teacher, learner and researcher provide a sophisticated

place where knowledge based materials can be integrated in meaningful ways that benefit

13
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individuals, larger communities, and our global society.

3.9 Mediawiki

MediaWiki is a particular Wiki engine as a free open source software, that is developed for
and used by Wikipedia and the other Wikimedia projects. MediaWiki is freely available for
others to use and improve. It is in use by all sorts of projects and organizations all around

the world.[23]

14



CHAPTER 4

4 Map-Reduce Approach

Due to heterogeneity of Wikipedia articles that may or may not be relevant to Geographical
location, we must consider time efficiency to satisfy scalability issue. Our recommended
approach contains both filtering irrelevant records (such that skipping execution of Wikipedia
project records in page-count files) and applying Map-Reduce parallel method which is
based on divide-and-conquer principles for mining geographical ontology.[24] Therefore, we

concurrently check out geographical area for large number of records.

The Hadoop based Map-Reduce which is initiated by Yahoo, is well known and open source
tool in the field of science and technology for handling big data3, transfer and retrieval of
data efficiently*. [25] Experimentally determined results proof Hadoop reduce both time and
space complexity in compare with non hadoop method. Reduction is more highlighted when

we have smaller input file size for 2 node-cluster approach. It takes care of:
e Chunking up input data;

e Sending data fragments to each machine;

3Google Map-Reduce and MongoDB also are frameworks to process the big data.
4This model would not scale to large clusters hundreds or thousands of nodes. So far, the best well known
application to perform that is Google based Map-Reduce.
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e Running our code across independent cluster of machines;
e Passing any results either on to further processing stages or to the final output location;

More precisely, five steps of parallel and distributed computation input data-sets in Map-Reduce

approach are:

i. Prepare the Map() function input: the Map-Reduce system nominates Map processors
to worker or slave nodes and then assigns the input key value K1 to each processor.

Moreover, it provides input data into worker nodes with the associated key value.

ii. Run the user-provided Map() function code: Map() function runs exactly once for each
K1 (key) value, generating output formed by key values K2 and stored as temporary
data.

iii. ”Shuffle” the Map output to the Reduce processors: the Map-Reduce system labels
Reduce() processors, assigns the K2 key value to each processor, and provides that

processor with all the Map-generated data.

iv. Run the user-provided Reduce() code: Reduce() function also runs exactly once (similar

to Map() function) for each K2 key value produced by the Map() function.

v. Produce the final output: the Map-Reduce system collects all the Reduce output and
process (such that sort) them by K2, to produce the final outcome.

These five steps run in sequentially order, each step starts only after the previous step is
completed, although actually they can be interleaved as long as the final result is not affected.

The advantages and disadvantages of this approach discussed as following; first plus points:

1. It facilitates the parallel processing environments which help indirectly towards huge

data storage;

2. Map-Reduce can be applied to significantly larger data-sets than ”commodity” servers

can handle (scalability issue), for example a large server farm can use Map-Reduce to
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serve a petabyte of data in only a few hours;

3. Map-Reduce can take advantage of the locality of data and processing it near the
place it is stored (facilitates the parallel processing environments) in order to reduce

the distance over which it must be transmitted and improve the execution time;

4. Processing big data in parallel also occurs with probability of failure and Map-Reduce
provides some possibility of recovering from partial failure of servers or storage during
the operation (fault tolerance and redundancy control): if one mapper or reducer fails,

the work can be rescheduled.
There is also two main Minus points for Map-Reduce framework:

1. It has high overhead for join queries or an operation that combines records from two

or more data sets.

2. It is very restrictive in how data are assigned to parallel tasks and how the tasks are

synchronized (robust algorithm).[26]

4.1 The framework for the proposed approach

Hadoops HDFS is a highly fault-tolerant distributed file system, similar to those of the Google
File System (GFS), and it designed to be deployed on low cost hardware while provides high

throughput access.

In practice, a single-threaded Map-Reduce algorithm will usually not be faster than a
non-Map-Reduce implementation; any gains are usually only seen with multi-threaded implementations.
Therefore the only benefit of single-threaded model is distributing parallel operation which
reduces network communication cost and fault-tolerance features. But we have implemented
the single-threaded Map-Reduce framework on a double Node-Cluster system, because we

have asynchronous process. The configuration of our machine is: 2 cores processor (CPU)

1.80 GHz with two hyper threading, 4 GB RAM and 500 GB hard disk (HDD). The algorithm

17
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has been tested with the following software versions:
e Ubuntu 16.04 LTS;
e Hadoop 2.7.3, released August 2016;

The highest throughput of a machine with dual core processor and two hyper threads
achieved when we install two Ubuntu on virtual machine. We have configured and test
a local Hadoop setup for each of two Ubuntu boxes, and in another step we merged these
two single node-cluster into one multiple node-cluster in which one Ubuntu box became the
master (but also act as a slave with regard to data storage and processing), and the other

box was only a slave (see figure 9).

' ——————— -

1 |

I 1

I baox 1 I box 2

I |

[ I ! l

1 |

I I

| master | master

I |

I |

I single-node | single-node

I cluster | cluster

| \I‘/
master slave

multi-node cluster

Figure 8: Hadoop multiple node-cluster

The master node will run the master daemons for each layer: Name-Node and Data-Node
for the HDFS storage layer, and YARN for processing layer (see figure 9). Basically, the
master daemons (Name Node) are responsible for coordination and management of the slave
daemons (Data Node) while the latter will do the actual data storage and data processing

work.
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Figure 9: Hadoop version 1.x vs 2.x

In our application, the Name Node execute map function on its associated Data-nodes.
The Data-node filters hdfs input data and feed title and corresponding language into URL
to extract Geo coordinates and their equivalent countries. Then they write the output
when the achieved country is Italy into a temporary storage (check the pseudocode used
inside Mapper, algorithm 1). The Data Nodes in reducer phase, run reduce function that
accumulate the number of Italy referred by each language (check the pseudocode used
inside Reducer, algorithm 2). A master node (administrator) ensures that only one copy of
redundant input data is processed. The contribution of mapper and reducer in map-reduce
framework provides a scalable application by reducing the computation time. We postpone

a fuller discussion in following subsections.

4.1.1 HDFS Layer

Hadoop Distributed File System (HDFS) is used to handle large amount of data by distributing

data into different nodes in the same or different clusters (similar to Google File System
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Algorithm 1 Mapper algorithm

1: procedure MYPROCEDUREL

2 standard-input < input records

3: top:

4 strip < each line

5: split < language, title, referral-no, page-size

6: loop:

7 if length(split) = 4 then

8 language <+ first-element

9 title < second-element

10: referral-no < third-element

11:

12: if length(language) < 4 then

13: request-URL1 < ("https://" + language+

14: ".wikipedia.org/w/api.php?action=query&format=json&prop=coordinates
15: &list=&titles="+litle)

16: latitude& longitude < extract request-URL1

17:

18: if latitude&longitude = TRUFE then

19: request-URL2 < ("http://maps.googleapis.com/maps/api/geocode/json
20: ?latlng=" + latitude + , + longitude + "&sensor=false")
21: country <— extract request-URLZ2
22:
23: if country = ’Italy’ then return language & referral-no.
24: goto loop.
25: close;

26: goto top.
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Algorithm 2 Reducer algorithm

1: procedure MYPROCEDURE2

2: current-language <— None

3: current-count <— 0

4: top:

5: standard-input < receive language&referral-no
6: strip < each line

7: split < language, referral-no

8: loop:

9: if current-language = language then

10: current-count <— current-count + referral-no.
11:
12: else return current-language & current-count
13: current-language <— language.
14: current-count <— referral-no.
15:
16: goto loop.
17: close;
18: return current-language & current-count.
19: goto top.

(GFS) or its recently released version Colossus). HDFS uses two components namely Name

Node and Data Node to distribute and manage input data (see figure 10).
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Figure 10: Hadoop File System (HDFS)
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The input file is splitted into blocks before distribution and each block has 64 MB size.

Blocks are stored in slaves (Data node). The components of HDF'S:
e Name Node (NN)

Name Node is the brain of Hadoop which acts like a master. Every cluster has one
Name node and many number of slaves (Data node). It keeps the meta data (data
about data) in RAM for faster access. The meta data shows information about Data
Node (DN) like file format and free memory space availability in Data Node. Name
Node in Hadoop 1.x was single point of failure (SPF) which means if Name Node went
down, entire cluster would stop until it was restarted. But new released of Hadoop
2.x has two Name Nodes that one is active Name Node and other one is standby
(Secondary Name node). The standby Name Node has all meta data of active Name
Node. If active Name Node is failed then Secondary Name Node will become active

Name Node and vise versa.

In case, if Hadoop client want to access data from Data Node, they must communicate

first with Name node for collecting information about where the data is stored.
e Data Node (DN)

Data Node is the location of actual data blocks which acts as a slave. It sends heart
beat (sends meta data of processed data) to Name Node at interval of every 10 seconds.
If Data Node does not send heart beat to Name Node during this period of time then
Name Node takes as the Data Node get damaged, goes down or dead that in any of
which cases the Name Node orders another Data Node to take responsibility of failed
Data Node. Each block of Data Node is replicated in other two Data Nodes® by default
but we can increase or decrease the replication factor manually. Replication is used to

avoid unavailability of blocks over distributed system.

e Secondary Name Node (SNN)

5Total number of replicated Data Node is three by default.
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Secondary Name Node contains the copy of meta data of active Name Node like a
save-point. In Hadoop 1.x, Name Node collects meta data from Secondary Name Node
after restarting when it failed. Whereas, Secondary Name Node is active if active Name

Node break down in Hadoop 2.x; thus it acts like a standby Name Node.

4.1.2 YARN Layer

YARN is a powerful layer used in Hadoop 2.x ecosystem. It is developed by Apache
and implemented in Hadoop 2.x. Although before YARN coming to market, Map-Reduce

operation was responsible for:
1. Allocating resources (Resource-Manager) to Job-Scheduling;
2. Assigning and Monitoring task to Task-Tracker by Job-Scheduling.

Moreover, Map-Reduce is primarily designed for batch processing over large datasets to
process the data running in Hadoop. The main problem of batch process is, it doesn’t
perform real time process (e.g. current trending post in facebook) thus YARN introduced to
reduce Map-Reduce’s work load and drawback. YARN is next generation of Map-Reduce,
designed to support multiple programming techniques to process the HDFS file and solve

real time problems.

The fundamental idea of YARN is to split up the functionalities of Resource-Manager and
Job-Scheduling into separate daemons. The goal is to have a global Resource-Manager (RM)
and per-application (local) Application-Master (AM). YARN has two main components:

¢ Resource-Manager (master)

Resource-Manager acts like a master. It takes care of its components te scheduler and

Application-Manager.

— The Scheduler allocates resource to the various running applications. It is pure

scheduler, in the sense that it performs no monitoring or tracking of status
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for the application. Also scheduler offers no guarantees about restarting failed
tasks either due to application or hardware failures. The Scheduler performs
its scheduling function based on the resource requirements of the applications;
resource container incorporates elements such as CPU, memory, disk, network
etc. The Scheduler has a pluggable policy which is responsible for partitioning
the cluster resources among the various queues, applications etc. The Capability

Scheduler and the Fair Scheduler are examples of plug-ins scheduler.

— The Application-Manager assign the task to Node-Manager. 1t is responsible for
accepting job-submissions, negotiating the first container, executing the application
for specific Application-Master and providing the service to restart the container
of Application-Master on failure. The per-application Application-Master has the
responsibility of negotiating appropriate resource containers from the Scheduler,

tracking of application status and monitoring for its progress.
e Node-Manager (slave)

Node-Manager acts as a slave. It receives the task from Resource-Manager and process
with the help of Data Node (actual data located place). Node-Manager has two
components called container and Application-Manager. They process the assigned
task (The task may process by MapReduce, Hive, Pig or etc), which are stored as
number of splitted blocks in Data Node®.

In particular, the Resource-Manager (RM) and the Node-Manager (NM) form the data
computation framework. The Resource-Manager is the ultimate authority that arbitrates
resources among all the applications in the system while Node Manager is the per-machine
framework agent. The Node Manager is responsible for containers, monitors their resource

usage (CPU, memory, disk, network) and reports the result to the Resource-Manager.

6Tt is similar to Map -Reduce concept.
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5 Experiments

As a baseline to analyze the reliability of our proposed algorithm, we ran our application on
Wikipedia public dump to find out the signal of interest for seven countries namely: Italy,
Germany, France, United Kingdom, United Stats, China and Russia. As of this research
paper exclusively investigate with Italy, so public logs of three random hours in different
days have been tested and aggregate to build the more accurate signal of interest for Italian

GeoTagged articles. Our experiment produced the following results:

5.1 Italy

Given in Table 1, among top ten languages accessible to Italy’s geo-location, surprisingly,
Deutsch stands just after Italian language. We were pretty sure about Italian language to
be the first due to the fact that Wikipedia contributors are mostly interested in areas where
they are born, whether because they are presently live or they are expert in local language
[]. Our achieved results assume that it can nonetheless be considered as Wikipedia end-users
are most of the time tended to the environment of the country (see fiqure 12). The only
exception occurred in table 3 in France’s geo-location in which case French language stands

in the second position after English. It may be due to the wide range of French-speaking
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countries around the world; ranging from Asia to Africa, America and to the European

continent.

Having a look back on table 1, the third most accessed language in Italy is English. We can
not certainly be sure about the exact location of English Wikipedia users - this is because it
is universally approached in almost all countries of the world - but majority of its users are
from the United States, the United Kingdom, Australia and India. The number of access to

the Italian geo-articles is medium due to a huge community of English Wikipedia readers.

Having said this, eight out of ten languages are mostly used in the European continent.
Similarly, Germany, France and the United Kingdom have often been accessed by their
neighboring countries. Thus we can conclude that the most passionate Wiki languages in

Italy are particularly those in the European Union’s Schengen zone.

Russia Germany
France

USA

China

Figure 11: Most searched countries by Italian

26



WIKIPEDIA GEO-ARTICLE MINING Seyed Nima Dashtban Kenari

Italian Geo-tagged articles

12000_ I I I 1 1 I 1 1 I I I 1 I I 1 I I I 1 1 I 1 1 I I -
10000 - -
8000 - -
e
b
Ke!
£
3
Z 6000 - -
1]
=
@
Y
[}
[uis
4000 - -
2000 - -
o- —H__HNEE -.F!—..I!I..-!—..---.I-—.FF-. -
arcacsdeeneseteufa i r he ja kk ko nl pl pt o ru sr sv tr uk zh
Languages
35000 9 9
30000
25000
U
o
£ 20000
=]
2
E
@ 15000
1]
[
10000
5000
asarazasastazabbabarbhbnbs a s dadeenes et eufa fi rheit a viebkkkmknko nl pl pt o u & su v tr wk 2h
Languages

Figure 12: Signal of interest for Italian Geo-Tagged Wiki-articles
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Pos. | Wiki-Lang | Language | Referral Number
1 it Italian 30459
2 de Deutsch 11430
3 en English 8269
4 es Spanish 1683
D ru Russian 1391
6 ja Japanese 1137
7 fr French 780
8 ro Romanian 527
9 ST Serbian 482

10 pt Portuguese 475

Table 1: Summary of language Rankings according to Italy geolocation
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5.2 Germany

Table 2, listed below, made for top ten languages, refers to Germany’s geo-articles (see
figure 13). As is shown, the first two languages are: Deutsch and English. They are pretty
understandable on account of the fact that majority of each language speakers are often
interested in their own country as well as a vast number of readers of English Wikipedia
respectively. The whole matter is discussed in the previous table, but notably Russian users

are more obsessed with Germany than any other language (see figure 14).

Russia
France

USA

China

Italy

Germany

Figure 13: Most searched countries by Deutsch
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Germany Geo-tagged articles
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Figure 14: Signal of interest for Germany Geo-Tagged Wiki-articles
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Pos. | Wiki-Lang | Language | Referral Number
1 de Deutsch 56996
2 en English 3021
3 ru Russian 1843
4 it Italian 970
5 fa Farsi 552
6 es Spanish 312
7 nl Dutch 310
8 ro Romanian 288
9 zh Chinese 220

10 fr French 200

Table 2: Summary of language Rankings according to Germany geolocation
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5.3 France

The access number of users to France GeoTagged articles is as shown in table 3 below. We
have already discussed about the first and second position of languages but the third due to
Deutsch which its referral number is less than Italian GeoTagged articles in table 1. It can
be noted that Deutsch speakers were more keen to Italy than France at least at that specific
time (see figure 15). Indeed, Italian users that are standing at the fourth position, have
their topmost refer to France compared to other countries. For them the second and third
preference among all others countries belongs to United States and Germany correspondingly

(see figure 16).

France

Germany
Russia

Figure 15: Most searched countries by French
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Figure 16: Signal of interest for France Geo-Tagged Wiki-articles
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Pos. | Wiki-Lang | Language | Referral Number
1 en English 4485
2 fr French 4249
3 de Deutsch 3738
4 it Italian 1173
5 es Spanish 616
6 ru Russian 609
7 ro Romanian 545
8 nl Dutch 488
9 eu Basque 440

10 pt Portuguese 437

Table 3: Summary of language Rankings according to France geolocation
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5.4 United Kingdom

In table 4, we have shown that English is the most absorbed language to the UK’s geo-tagged
articles. It was anticipated that English might hold first position due to the English speakers
but, contrary to it, our result shows significant difference in access among second and third
rank as those belong to Deutsch and Italian languages. It means Italian are much less
interested in the United Kingdom than Deutsch users but still they are ahead of other

languages including Russian and Spanish (see figure 18).

USA

China Uk

France

Russia

taly Germany

Figure 17: Most searched countries by English
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United Kingdom Geo-tagged articles
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Figure 18: Signal of interest for United Kingdom Geo-Tagged Wiki-articles

36



WIKIPEDIA GEO-ARTICLE MINING

Seyed Nima Dashtban Kenari

Pos. | Wiki-Lang | Language | Referral Number
1 en English 14680
2 de Deutsch 2736
3 it Italian 588
4 ru Russian 466
5 es Spanish 366
6 zh Chinese 324
7 ja Japanese 268
8 fa Farsi 182
9 fr French 163

10 ar Arabic 150

Table 4: Summary of language Rankings according to United Kingdom geolocation
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5.5 United States

Table 5 illustrates that the top ten languages referred to United States geo-tagged articles.
Expectantly, the first two positions are filled by English and Deutsch language users, similar
to United Kingdom (see figure 19). But far behind our expectation, third and fourth
positions are fitted to Farsi and Russian languages. One possible reason may be that positive
and negative aspects of the political behavior which may have same impact on Wiki users
attraction to the particular country. Our judge is based on the fact; those three are the most

struggling countries in the world nowadays.
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Figure 19: Signal of interest for United Kingdom Geo-Tagged Wiki-articles
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Pos. | Wiki-Lang | Language | Referral Number
1 en English 25233
2 de Deutsch 7129
3 fa Farsi 1580
4 ru Russian 1446
5 it Italian 1033
6 ja Japanese 952
7 zh Chinese 446
8 pt Portuguese 444
9 fr French 358

10 he Hebrew 345

Table 5: Summary of language Rankings according to United Stats geolocation
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5.6 China

Check table 6, in order to see the example of positive pillar of politics on users, where Russian
were the most demanding nations for China’s geo-articles (see the signal of interest at figure

21). But Chinese were more eager to United States instead (see figure 20).
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Figure 20: Most searched countries by Chinese
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Figure 21: Signal of interest for China Geo-Tagged Wiki-articles
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Pos. | Wiki-Lang | Language | Referral Number
1 zh Chinese 8760
2 ru Russian 3319
3 en English 2522
4 de Deutsch 1619
5 uk Ukrainian 808
6 ja Japanese 305
7 es Spanish 254
8 fa Farsi 211
9 it Italian 210

10 ro Romanian 154

Table 6: Summary of language Rankings according to China geolocation
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5.7 Russia

And Finally table 7 shows the top ten languages that have been obsessed to Russia. The

results have demonstrated this particular country is the least attractive among all for wikipedia

users (see figure 23).
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y Russia

Figure 22: Most searched countries by Russian
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Figure 23: Signal of interest for Russia Geo-Tagged Wiki-articles
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Pos. | Wiki-Lang | Language | Referral Number
1 ru Russian 9509
2 en English 1287
3 de Deutsch 1026
4 zh Chinese 358
5 es Spanish 170
6 fa Farsi 152
7 it Italian 152
8 ja Japanese 106
9 uk Ukrainian 73

10 ar Arabic 60

Table 7: Summary of language Rankings according to Russia geolocation
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6 Conclusion

Our analysis shows that the most interested people of the world to the Italian geo-tagged
articles are from the European schengen zone, especially those who are serving Deutsch
language Wikipedia. Moreover, our results showed that majority of nationals, who speak

the same language, are more obsessed with their own countrys Wikipedia geolocation.

Our application can distinguish the language of users who are most curious to travel, start a
business or at least they are more in touch with what is happening in Italy from a traditional,
cultural, political, and social aspect. Moreover, we can discover the reason if significant
change occurred in the interest of a particular language to a country. For example in April
2016, when Panama paper, leaked by Panamanian law firm Mossack Fonseca, the number of
search about Panama as a geographically tagged Wikipedia article increased sharply whereas

we can experimentally validate that normal user behavior about this country is much less.

6.1 Discussions

We implemented two Map-Reduce algorithm on a machine with two cores processor (CPU)

and two hyper-threading. We played with the minimum and maximum number of Data-Nodes
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(slaves). The result for our Map-Reduce algorithm in this particular configuration machine
showed that the best throughput comes after two cluster-nodes system. However our run
time in this system was a quite faster than single cluster and two nodes system, and our

machine was left on long time run without interruption.

While the Map-Reduce algorithm was based on a single thread function. We have implemented
a double-thread algorithm (one thread for each core of my CPU) but it was worth to try
compared with increasing the number of Data Nodes from one to two. The reason was, in
particular, we have two main steps of job to be done; finding geo-coordinates for a title and
country for corresponding latitude and longitude. The second step has to wait until the first
step has completed (asynchronous function) and its results came out. That was the main

reason for us to take advantages of parallel clustering Map-Reduce algorithm.

When we increased the number of Data-Nodes (slaves) to more than 4, we observed that the
average run-time for each Data-Node was reduced but the total run-time remained stable.
The overhead of large number Data-Nodes (e.g. 1000 or more) has a negative effect on

run-time. For example our machine failed when we applied more than 10000 Data Nodes.

6.2 Future job

I would like to implement multiple thread Map-Reduce algorithm on better configured
machine (or connect multiple computers via network) to analyze the behavior of our algorithm
with more number of Data Nodes and CPU core. Our initial guess is that one thread per
core will get us the best performance if there is nothing else running. However, this is based
on conditional likelihood and not the exact case, unless we add and reduce some threads
to find out the optimization method. But we must be aware of large number of threads,

because after some point, they may cause some performance degradation.
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