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Abstract. HistoryViz provides a new perspective on a certain kind of textual
data, in particular the data available in the Wikipedia, where different entities
are described and put in historical perspective. Instead of browsing through
pages each describing a certain topic, we can look at the relations between enti-
ties and events connected with the selected entities. The presented solution im-
plemented in HistoryViz provides user with a graphical interface allowing
viewing events concerning the selected person on a timeline and viewing rela-
tions to other entities as a graph that can be dynamically expanded.

1 Introduction

The challenge we are facing with growing amount of electronic data on the Web is
how to find and extract the knowledge we want form the vast amount of the available
data. The most common way is searching using keywords or even just browsing using
entity names and links. The main drawback of this approach, when we are looking for
a broader overview of some topic and not only a specific fact, is the amount of human
work required to extract and consolidate facts from a number of web pages found us-
ing a search engine.

Another approach to fact discovery and knowledge acquisition is using textual data
that is already in (more or less) structured format. Instead of browsing through dozens
of search engine results to find relevant facts about e.g., iron we can go to Wikipedia'
article and find everything on a single page. Similarly, we could use RDF data from
some provider. However, doing this we do not fully exploit the potential that data
sources provide us with. If we used those data sources as a whole and not only the ex-
plicitly relevant bits, we could gain some additional knowledge. While this can be
done manually, it is too time consuming because we have to manually combine a lot
of small pieces into a larger picture. Because data sources we are considering are at
least partially structured we can use text mining [3] and similar approaches to auto-
matically extract data from multiple subsections and present it’s summary to the user.

In this demo, we present HistoryViz’, a web application allowing user to explore
events (extracted from Wikipedia) connected with selected persons presented on a

! http://www.wikipedia.org/
2 http://historyviz.ijs.si/
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timeline and to browse the network consisting of persons described on Wikipedia.
HistoryViz uses data extracted using text mining and presents a new perspective on
indirectly available data contained in Wikipedia that can be acquired automatically.
Our main focus was on the entity network and timeline of events although using a
similar approach one can also gain some other information.

1.1 Related Work

The demo presented in this paper is using some of the data extracted from Wikipedia
using the approaches described in [1], where articles from Wikipedia were catego-
rized (using binary linear SVM) into articles describing persons, places and organiza-
tions. They also show how to extract events, described in Wikipedia articles about
persons, and their time frame and extract link data used for building the entity net-
work and determining the importance of nodes. In our work we have extended the ex-
isting approaches by using and incorporating other data sources, such as Freebase®
and performing some additional steps (e.g., associating keywords with events) in
processing the data. Due to a space limitation of this paper, only the closely related
work is discussed here, more can be found in [1].

1.2 Motivation

The advent of web sources providing semi-organized data has drastically improved
user’s experience when using the web to gain new knowledge. Still, if user wants
some information that can be obtained by gathering facts from different articles or en-
tries, there is usually a lot of manual work involved. Because the data is not strictly
structured we can not use most of existing tools. However, we can use text mining on
this data and provide new ways to view data to the user.

This demo shows how to use already existing data in Wikipedia to provide user
with an interface displaying temporal data and social network based on data obtained
by combining pieces of information gathered from many articles. For example, user
writing a report on some important historical person might have to read through many
articles to gather enough biographical data and discover relations with other persons.
On the other hand, by using our interface as implemented in HistoryViz it is easy to
see all important relations (presented as an entity network) and timeline of the events
which happened in a life of the selected person.

Moreover, we wanted to show that it is possible to simplify certain user tasks and
provide additional views on already existing data using currently available technolo-
gies. Many data sources are still not fully exploited because it would require too much
manual effort and because the structure is too lax to allow use of current tools. Never-
theless, we can now take advantage of that still unused potential.

2 HistoryViz

HistoryViz is a web based application that allows the user to view events related to
selected person’s life on a timeline and to explore social network based on relations
found in Wikipedia. There are numerous browsers which simplify exploring of

3 http://www.freebase.com/
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Wikipedia. However, they usually present hyperlinks between articles in a graphical
manner. Most of them directly use links whereas we consider the whole entity net-
work based on relations found by examining content of the articles. Moreover, we
provide timeline view of data automatically collected from separate articles, while
other solutions take already consolidated data or gather data from strictly structured
sources such as RDF.

In timeline view shown on Figure 1 the user selects person by entering full or par-
tial name into query box. System finds the corresponding article in Wikipedia describ-
ing that person. Events (extracted from Wikipedia) are then shown on the timeline,
which consists of two parts. The top part shows bars representing the life from birth to
death of the found persons. Also, the most closely related persons to the one user se-
lected are shown. They are chosen by exploring local neighborhood in the entity net-
work and using heuristics mostly based on PageRank [2] and cosine similarity of the
link structure. This enables the user to easily explore correlation of events in lives of
closely related persons.
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Fig. 1. Detailed description of user interface in the timeline view

For each displayed person, the user can also view a picture (taken from Freebase)
and a short abstract of the person’s biography (the first paragraph of the correspond-
ing Wikipedia article). The bottom part of the timeline shows events described with a
few keywords. The keywords are calculated [5] from the text describing events. The
user can also read the event description after selecting the desired event.

The user can explore network of entities using a java applet (based on Prefuse’
[3]) shown in Figure 2. The starting node is selected by searching for article corre-
sponding to the user’s query. The graph is dynamically expanded as the user trav-
erses over it.

* http://prefuse.org/
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Fig. 2. Example of a part of the entity network using our java applet. The starting point was
query “Aristotle”. Colors represent entity categories (persons, places and organizations).

Both views are interconnected. The user can always switch from one to another.
By doing this the currently displayed items in one view are transferred to the other to
help user keep the current context.

2.1 Implementation

HistoryViz is implemented as client/server application. Server is written in C++ and
has all the needed data stored in binary format to lower access time. The pipeline for
data processing (from raw dumps to internal indexed binary format) is streamlined
and therefore any updates to the data can be easily performed. Clients are Ajax web
application displaying timeline and java applet for browsing the entity network. Both
communicate with the server using HTTP and exchanging data in XML format. This
architecture allows developers to easily add new clients with different functionalities
and keeps a few gigabytes of data on the server side while exchanging only small por-
tions of it with the client. In this demo we have 3.2GB on the server side and typically
exchange 200-400kB with the client (most of it being textual descriptions of events).

3 Demo

During our demo, visitors will have the opportunity to try out our application, hear
detailed description of all the implemented features and if interested see some parts of
the application that are hidden from the end user (such as, intermediate data files, de-
tails about server implementation, contents of client/server communication and how
we use data from other sources e.g., Freebase). We will provide sample tasks and
show how our application simplifies them. Also, we will demonstrate how users can
discover new and interesting facts using our application because the data is presented
in a different way.
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Fig. 3. Persons displayed on this timeline were selected as the most important nodes given by
PageRank. This can give some additional insight into Wikipedia’s content and world history.
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